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Abstract Background and Aims: The most fundamental part of anesthesia is management of difficult airways using Awake 
fiberoptic intubation. However, trauma to the upper airways structure due to impingement of the endotracheal tube (ETT) 
while railroading over the fibreoptic bronchoscope is an acute underlying problem. In this study we compared the 
standard poly vinyl chloride tube with silicone tipped tube for impingement of the tube while railroading it over the 
fibreoptic bronchoscope and duration required to railroad the tube from proximal part of the scope till it gets inserted into 
the glottic aperture during awake fibreoptic nasotracheal intubation. Methods: In total 40 patients were included and 
divided into 2 groups to receive either PVC tube (Group P) or silicone tipped tube (Group S). Patients were randomly 
allocated, by computer generated randomization table. Impingement of the tube and the time required for passage of the 
ETT were noted. Fisher exact test was used to assess grading of impingement and significant difference for duration of 
intubation was analysed using Student T test. Results: Difficulty requiring 90degree anticlockwise rotation of ETT was 
more in Group P when compared to Group S and 4 Group P required manipulation while none in Group S. The mean 
duration required to railroad the ETT through the glottic opening (intubation time) was lesser in Group S than Group P. 
Conclusion: Silicone tipped tube available with the I-LMA is easier to insert, significantly reduces impingement and thus 
can replace conventional PVC tube for awake fibreoptic intubation. 
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INTRODUCTION 
Airway management is the most essential factor to be 
considered while giving anaesthesia and tracheal 
intubation is often mandatory to make sure that 
substantial airway control is maintained. Intubation by 
direct laryngoscopy often yields better results, however it 
can be detrimental in cases of cervical instability 

therefore, to establish an adequate way of securing airway 
in such patients. Awake fibreoptic intubation is the most 
suitable technique as it involves minimal or no movement 
of the neck. However, obstruction of the upper airway 
structures caused due to the impingement of the 
endotracheal tube (ETT) during passage over the 
fibreoptic bronchoscope (FOB) remains an acute 
problem. Arterial desaturation and trauma to upper 
airway structures caused due to increased intubation time 
or failure of intubation remains the most serious 
complication of ETT impingement 1. It has been reported 
that passage of the tube through the glottis is dependent 
on variations in the tube design. In the current study we 
compared the standard poly vinyl chloride (PVC) tube 
with silicone tipped tube available commercially with an 
intubating laryngeal mask airway (I-LMA) for ease of 
insertion into the glottis while sliding over the FOB. Both 
the tubes were assessed for impingement while sliding 
over the fiberoptic bronchoscope and the duration 
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required for the tube from proximal part of the scope to 
pass through the glottic aperture in patients with elective 
cervical spine surgeries undergoing awake fiberoptic 
nasotracheal intubation.  
 
METHODOLOGY  
After obtaining the institute's ethical committee approval 
along with written informed consent, 40 patients of ASA 
physical status I-III aged between 18 -60 years and 
weighing 55-80 kg, scheduled for elective surgeries of the 
cervical spine and requiring awake fiberoptic intubation, 
were enrolled for the study. Patients with anticipated 
airway difficulties were excluded from study. Nasal 
decongestion and packing with 4 ml of 4% lignocaine 
was performed and IM glycopyrrolate 10 g/kg 
administered 20 mins prior to taking the patient to 
operating room. Routine monitors (ECG, non-invasive 
blood pressure and pulse oximetry) were attached in the 
operation room. All patients were anesthetized using 
bilateral Superior laryngeal nerve block with 2ml of 2% 
lignocaine and transtracheal injection of 2 ml of 4% 
lignocaine.  
Patients were randomly allocated, using a computer-
generated randomization table to undergo intubation with 
either 8mm ID PVC tube (Group P) or 8mm ID silicone 
tipped tube (Group S). The endoscope measuring 3.7 mm 
OD and 65 cm in length was introduced nasally and into 
the glottis by a senior anesthesiologist experienced in 
fiberoptic intubation.  
The time duration for the passage of ETT and 
impingement of the tube was recorded. In all cases tubes 
were maneuvered initially with the bevel facing 
anteriorly. Ease of intubation was assessed and graded as 
follows: 
Grade of ETT impingement [2] 
Grade I ------- No impingement 
Grade II ------ Impingement relieved by 90° counter 
clockwise rotation 
Grade III----- Impingement requiring more than one 

rotation, tongue traction, or the 
additional use of a rigid laryngoscope 

Grade IV----- Failure (ETT not able to be positioned in 
the trachea despite visualization of the 
carina with the FOB)  

The intubation time was defined as the time from the start 
of railroading of the tracheal tube over the FOB to its 
passage through the glottis.  
If the passage of the FOB caused arterial desaturation 
SpO2 <90% with visualization of the carina taking longer 
than 5 min then in that case the study was abandoned to 
proceed with appropriate standard anesthesia protocol. 
Parameters such as hemodynamic changes and oxygen 
saturation were constantly monitored.  

Statistical Analysis  
Based on the outcomes of the previous study regarding 
the incidence of impingement a difference of 20% 
between two tubes, with the power of the study being 
80%, effect size 43%, Level of significance 0 .05 and 
allowable error 0.2, a sample size of 20 in each group was 
obtained.  
 
RESULTS 
40 patients enrolled in the study were categorized into 2 
groups that would either receive PVC tube (Group P) or 
silicone tipped tube (Group S) for intubation. The 
patient's Physical characteristics were compared in both 
the groups and were successfully intubated through the 
FOB. Impingement grade was assessed (table 1) and it 
was observed that, no difficulty was encountered in 
railroading of ETT in 10 patients in Group P and 17 
patients in Group S. Difficulty requiring 90 degree 
anticlockwise rotation of ETT was encountered in 6 
patients in Group P compared to 3 in Group S and 4 
patients in Group P required more than 1 manipulation 
while none in Group S thus statistically suggesting in a 
significant p value (p=0.032) 

 
Table 1 

 Group P Group S 
Grade I 10 (50%) 17 (85%) 
Grade II 6 (30%) 3 (15%) 
Grade III 4 (20%) - 
Grade IV - - 

The mean duration required to railroad the ETT through 
the glottic opening (intubation time) was 15.4 seconds in 
Group S compared to 22.7 seconds in Group P which is 
statistically significant (p<0.001) 
 

Table 2 
 Group P Group S P-value 

Mean Duration 
of intubation (seconds) 22.7±3.77 15.4±1.82 0.001* 

 
DISCUSSION  
To minimize the risk of cervical spine injury in cases of 
cervical instability fiber aided intubation is the most 
preferable option as it maintains neutral position, and also 
the neurological status can be assessed preoperatively 
after intubation and positioning of the patients 2.However 
endotracheal tube causing impingement of the 
surrounding structures while passing over the fiberoptic 
bronchoscope is a common problem. The incidence of 
impingement due to fiberscope tube diameter, design and 
tip is around 23% to 46%[3]. Multiple manipulations 
need to be done so as to overcome the impingement thus 
considerably reducing the risk of upper airway trauma 
and other complications which include supraglottic 
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edema, vocal cord bruising, serious laryngeal trauma and 
extensive hematoma of the pharyngeal mucosa. Various 
methods such as a 90° counterclockwise rotation of the 
ETT, the use of a smaller diameter ETT, alternatively 
shaped ETT tips and the double setup ETT have all been 
previously studied so as to reduce the complications of 
ETT impingement. The concept of a smaller diameter 
ETT causing reduction in the size of the gap between the 
outer surface of the fiberoptic bronchoscope and the inner 
surface of the ETT3 is considered inappropriate due to 
increased resistance to ventilation caused by decreased 
internal diameter of the ETT. Therefore, FOB with an 
appropriate diameter, is considered suitable as it not only 
reduces the gap between the ETT and the FOB but also 
decreases the complications of tube impingement, 
however, a major disadvantage of Fiberoptic 
bronchoscopes of different diameters is that they are 
expensive and unlikely to be easily available. Sharma et 
al, in a study have observed that impingement can usually 
be overcome by a counterclockwise rotation of 90º of the 
ETT.4 In a study by Hakala and Rendall et al, a smaller 
diameter ETT significantly reduced impingement during 
fiberoptic intubation 5. According to a study by Jackson et 
al, a double setup ETT use suggested of a lower case of 
impingement in comparison to a the single ETT use. In 
the current study it was observed that since the incidence 
of impingement, the requirement of rotation of tube and 
median intubation time were lower in the group with the 
silicone tipped tube as compared to the group with the 
conventional PVC tube, therefore, silicone tipped tube 
was easier to insert over the fiberoptic bronchoscope into 

glottis than the conventional PVC tube . The silicone 
rubber tipped tube is a fast track tube used for intubation 
along with the I-LMA, with a softer hemispherical bevel 
and a leading edge in the midline. It is relatively less stiff 
than the normal PVC tube, conforms better to the 
fiberoptic bronchoscope and thus allows easier passage 
into the glottis. 
 
CONCLUSION  
In conclusion, from our study the silicone tipped tube 
available with the I-LMA can replace conventional PVC 
tube for awake fiberoptic intubation since it’s much easier 
to insert with minimal impingement 
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Effect of follow‑up home‑based oromotor 
stimulation on breastfeeding performance 
in preterm low‑birth‑weight infants: 
A randomized control trial
Pushkar Topkar, Deepa Metgud, Vishwanath Machakanur1

Abstract:
BACKGROUND: In preterm neonates, feeding problems are recognized as a challenging issue. 
Immaturity of the oromotor system, inability to generate a suck‑swallow‑breath pattern, and poor 
motor development are few factors contributing to feeding difficulties. Oromotor stimulation is one of 
the various techniques used to enhance breastfeeding in infants which is frequently given in hospitals. 
However, the effect of oromotor stimulation is given as a home‑based program has not been studied.
OBJECTIVE: The objective of this study was to evaluate the effect of home‑based oromotor 
stimulation on weight, sucking frequency, duration of transition from spoon‑feeding to breastfeeding, 
and Latch breastfeeding assessment in preterm low‑birth‑weight infants.
MATERIALS AND METHODS: A randomized control trial was done on 40 preterm low‑birth‑weight 
infants where they were divided equally into intervention and control groups. Weight, Latch scores, 
and sucking frequency were noted at baseline. Routine Newborn Intensive Care Unit (NICU) care 
was given to infants in the control group whereas oromotor stimulation was given for 21 days as 
a home‑based program to the intervention group. The outcome measures were evaluated on the 
7th and the 21st day.
RESULTS: Oromotor stimulation improved the sucking frequency, Latch scores, and hastened 
the transition from spoon‑feeding to breastfeeding as compared to the controlled group (P < 0.05). 
However, there was no statistically significant difference in the weight gain in the two groups (P > 0.05).
CONCLUSION: The present study concludes that home‑based oromotor stimulation program is 
effective in improving sucking frequency, Latch scores, and duration of transition from spoon‑feeding 
to breastfeeding in preterm low‑birth‑weight infants, although no significant changes were seen in 
the rate of weight gain between the groups. Oromotor stimulation should be added along with routine 
NICU care for preterm low‑birth‑weight infants to improve the breastfeeding performance.
Keywords:
Breastfeeding, follow‑up, home based, oromotor stimulation, preterm low birth weight

Introduction

According to  the  World Heal th 
Organization, the preterm newborn 

or premature is the one, born before the 
37th gestational week.[1] Fifteen million 
babies are born premature every year. 

Almost 1 million infants die due to 
complications of preterm birth. In India, 
out of 27 million babies, 3.5 million babies 
are born premature. More than 1 out of 10 
babies born in the world are preterm making 
it the second leading cause of death.[2]

Premature infants, who have relatively 
complicated neonatal courses, are at risk Address for 
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for developmental delays in motor skills. In preterm 
neonates, feeding problems are recognized as a 
challenging issue. It can be limited due to illnesses, 
gut immaturity, inadequate sucking, swallowing 
and breathing incoordination, and poor oromotor 
skills.[3] The brain injuries suffered by the preterm 
infants lead to neurobehavioral dysfunction. This leads 
to the difficulty in state regulation, motor organization, 
rhythmical sucking, and their ability to coordinate a 
suck‑swallow‑breath pattern. Studies speculated that 
feeding difficulties in preterm infants are more likely 
to result from inappropriate swallow‑respiration 
interfacing than suck‑swallow interaction.[4]

Feeding is one of the important functions in a neonate 
for their growth and development. Effective feeding is 
an important criteria for weight gain in preterm low 
birth infants. Sensory‑motor intervention improves 
oral feeding. The sensory inputs, such as oral, tactile, 
kinaesthetic, vestibular, and auditory, can facilitate the 
development of existing rudimentary skills. Oral sensory 
motor stimulation is major focus as they provide direct 
targeted input to oral structures involved in feeding.[5]

Preterm low‑birth‑weight infants have feeding difficulties 
due to underdeveloped oromotor system. To enhance 
feeding, various oromotor intervention techniques have 
been tried and found to be beneficial. Various studies 

done to determine the effect of oromotor stimulation 
program as a hospital‑based program on duration of 
transition from spoon‑feeding to breastfeeding, duration 
of hospital stay, and sucking frequency weight gain 
found that it is beneficial. Although Latch is an effective 
breastfeeding charting system that provides information 
about individual breastfeeding session, there is a paucity 
of literature on the use of this scale to find the effect 
of follow‑up home‑based oromotor stimulation on 
breastfeeding performance in preterm low‑birth‑weight 
infants. Hence, the present study is intended to study the 
effect of home‑based oromotor stimulation program in 
preterm low‑birth‑weight infants.

Materials and Methods

Ethical clearance was obtained from the Institutional 
Ethical Committee. Inclusion criteria were (1) preterm 
low‑birth‑weight infants ≤34 weeks of gestation, (2) 
hemodynamically stable, and (3) not on breastfeeding 
admitted in Newborn Intensive Care Unit (NICU) of 
tertiary care hospital. Exclusion criteria were (1) infants 
with congenital anomalies of the face, (2) neurological 
conditions, (3) severe respiratory distress, (4) cardiac 
anomalies, and (5) infants in ventilatory support. Eligible 
neonates were enrolled in the study after obtaining 
informed consent from the parents. Then, they were 
randomly allocated into two groups; (a) control group 

Enrollment Assessed for eligibility (n = 156)
Excluded (n = 112)
• No. of subjects not meeting
 inclusion criteria = 103
 respiratory distress and
 ventilated = 60, congenital
 heart disease = 23, birth
 asphyxia = 10, congenital
 deformities = 10 
• Declined to participate (n = 6)

Randomized (n = 47)

Allocation

Allocated to Control (n = 24) Allocated to intervention (n = 23)

Assessment at 7th day (n = 24) Assessment at 7th day (n = 23)

Assessment at 21st day (n = 20)
Lost to follow-up (n = 4)

Assessment at 21st day (n = 20)
Lost to follow-up (n = 3)

• Analyzed (n = 20)
• Excluded from analysis (n = 4)

• Analyzed (n = 20)
• Excluded from analysis (n = 3)

Follow-Up

Analysis

Figure 1: Consort chart of the study
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and (b) experimental group. Baseline information on 
weight of infants, sucking frequency, Latch breastfeeding 
assessment was recorded. Group A received routine 
NICU care. Group B received hospital‑based intervention 
of one session of oromotor stimulation by the principal 
investigator both intraoral and extraoral stimulations for 
5 min for 7 days. In NICU, neonates are fed every 2nd h. 
The intervention was given in the afternoon session before 
feeding. The perioral and intraoral stimulation was given 
by wearing sterile gloves as follows: (1) gently tapping the 
cheeks with the index finger; (2) stroking the cheek with the 
index finger from the base of the nose toward the ear, then 
return back to the corner of the lips on both sides; (3) gently 
stroking the area around the lips in a circular way, from the 
corner toward the center and to the other corner; (4) place 
the index and the middle fingers on the middle of upper 
lip or lower lip and quickly, but gently, stretch outward; 
and (5) rub the upper gum with gentle, but firm pressure 
from the center toward the back and return to the center for 
each side. Weight of infant, sucking frequency, duration of 
transition from spoon‑feeding to breastfeeding, and Latch 
breastfeeding assessment were recorded after 7 days for 
both the groups. For Group B, the mother was trained by the 
therapist on day of discharge to give oromotor stimulation 
to their infants. Mothers were then asked to give oromotor 
stimulation before every feed at home during the daytime. 
After 15 days, mothers were called for follow‑up, and 
information about weight of infant, sucking frequency, 
duration of transition from spoon‑feeding to breastfeeding, 
Latch breastfeeding assessment was recorded [Figure 1].[6]

Statistical analysis
Within‑group comparison of the weight, gestational age, 
and Latch scores was done using the Tukey’s multiple post 
hoc procedures. Nominal data, i.e. weight and duration 
of transition from spoon‑feeding to breastfeeding were 
analyzed using the paired t‑test, and gender distribution 
was analyzed to explore the differences between the 
groups using the Chi‑square test. Comparison of 
the postintervention outcome measures within the 
groups was done using the paired t‑test and Wilcoxon 
signed‑ranks test which was utilized to measure the 
difference between the group regarding weight, Latch 
scores, and sucking frequency. Correlation between 
outcome measures was done using Karl Pearson’s 
correlation coefficient method. Probability values <0.05 
were considered statistically significant and probability 
values <0.001 were considered highly significant. The 
Kolmogorov–Smirnov test was performed for normality 
which states that baseline characters were homogeneous.

Results

The demographic and baseline characteristics of the study 
population are in the control group and interventional 
group is summarized in Table 1.

We found that the sucking frequency, Latch scores, 
and weight in the control and intervention groups 
were not statistically significant before oromotor 
stimulation was implemented (P > 0.05). In Group A, 
there was a statistically significant difference in 
weight from day 1 to day 21 (P = 0.003). There was 
no significant difference in the weight from day 1 
to day 7 (P = 0.482) and day 7 to day 21 (P = 0.07). 
In Group B, there was a statistically significant 
difference in weight from day 7 to day 21 (P = 0.009) 
and from day 1 to day 21 (P = 0.000) after giving 
the oromotor stimulation program. There was no 
significant difference in weight from day 1 to day 
7 (P > 0.05). In Group A, there was a statistically 
significant difference in Latch scores from day 7 to 
day 21 (P < 0.05) and from day 1 to day 21 (P < 0.05). 
There was no significant difference in the Latch scores 
from day 1 to day 7 (P > 0.05).

In Group B, there was a statistically significant difference 
in the Latch scores from day 1 to day 7, from day 7 to 
day 21, and also from day 1 to day 21 (P < 0.05). Both the 
control and intervention groups showed a statistically 
significant improvement in the sucking frequency from 
day 1 to day 7, from day 7 to day 21, and from day 1 to 
day 21 [P < 0.05, Tables 2 and 3].

There was no significant difference in the weight 
of the infants in both the groups on the 7th and 
21st day of assessment. There was a statistically 
significant increase in the Latch scores of intervention 
group (6.25 ± 1.16) as compared to control group on 
the 7th day (5 ± 0.97) (P < 0.05). There was a statistically 
significant increase in the sucking frequency of 
intervention group (11.65 ± 2.18) as compared to 
control group (3.95 ± 4.74) after the 1st week of 
intervention (P < 0.05). After 3 weeks, there was a 
statistically significant increase in the Latch scores 
and sucking frequency of the intervention group as 
compared to the control group (P < 0.05). The duration 
of transition from spoon‑feeding to breastfeeding 
was significantly lesser in the intervention group 
(7.250 ± 1.832 days) as compared to control group 
(13.750 ± 4.778 days) [P < 0.05, Table 4].

Table 1: Baseline characteristics of the study 
population
Variables Mean±SD t P

Group A Group B
Gestational age 31.45±1.76 31.55±1.60 0.1877 0.8521
Weight (gm) 1765.5±379.8 1928.1±340.5 −1.147 0.251
Latch score 4.3+0.47 4.55+0.6 −1.213 0.225
Gender 

Male 12 12 χ2=0.000 1.000
Female 8 8

SD: Standard deviation
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Discussion

The present study aimed to find the effect of home‑based 
oromotor stimulation program on feeding performance 

in prevalence of preterm low‑birth‑weight (PTLBW) 
infants. We found that oromotor stimulation program 
was effective in improving the sucking frequency, quality 
of breastfeeding as assessed by Latch scores, and the 
duration of transition from spoon‑feeding to breastfeeding 
was hastened significantly postintervention. However, 
as opposed to our hypothesis that there will be an 
accelerated weight gain in the interventional group, they 
did not show any difference in the rate of weight gain as 
compared to their counterparts.

Within the 1st week of intervention, sucking was 
established in more number of infants in intervention 
group as compared to control group. In control 
group, sucking was established as natural growth and 
development aided by routine NICU care. Sucking was 
well established and better in intervention group that 
received oromotor stimulation intervention in addition 
to routine NICU care.

The sensory stimulus given leads to the elaboration 
of pyramidal neuron dendritic length and enhanced 
behavioral motor responses, i.e. in this case, the increased 
sucking frequency.[7] Our findings are consistent with the 
findings of Gaebler, who demonstrated higher nutritive 
sucking rate and rhythm after stroking and perioral 
prefeeding stimulation in healthy preterm neonates.[8] 
Oromotor stimulation reduces the oral hypersensitivity 
by normalizing sensations and restoring reflexes 
required for normal movement of the oral structures 
and improves the muscle strength required for sucking. 
It influences the brainstem central pattern generators 
which are responsible for the skill of sucking.[7]

The Latch is a valid and reliable tool to assess the 
quality of feeding of the infant. Within the first 7 days 
of intervention, the Latch scores of the intervention 
group showed a significant improvement after oromotor 
stimulation as a result of improved sucking of the 
infants. The hold of the infant and latching to the breast 
were improved due to the strengthening of the muscles 
required for sucking. As the suck‑swallow reflex got 
regulated, the audible swallow also improved. Oromotor 
stimulation reduces the assistance required by the mother 
during feeding. These positive results can be attributed 
to the intervention being given by the professional.

Infants’ weight was measured at baseline, 7th and 21st day. 
Weight should be checked regularly to determine the 
rate of weight gain in the infant. Studies suggest that 
normally, there is 5%–7% weight loss within first 2 weeks 
of life due to which we may not have found significant 
weight gain from baseline to 7th day and 7th day to 
21st day.[9] Whereas we found significant weight gain 
from baseline to 21st day in both groups. In this study, 
there was no significant increase in the rate of weight 

Table 2: Comparison of outcome measures at 
different intervals within Group A
Groups Outcome 

measure
Weight LATCH Sucking 

frequency
A Day 1 and day 7

Mean difference −143.10 −0.70 −3.95
SE 123.39 0.35 1.19
P 0.48 0.12 0.005*

Day 7 and day 21
Mean difference −278.9500 −1.7500 −5.5500
SE 123.39 0.3553 1.192
P 0.070 0.000* 0.000*

Day 1 and day 21
Mean difference −422.05* −2.4500 −9.5000
SE 123.39 0.3553 1.192
P 0.003* 0.000* 0.000*

*P≤0.05 significant. SE: Standard error, 

Table 3: Comparison of outcome measures at 
different intervals within Group B
Groups Outcome measure Weight LATCH Sucking 

frequency
B Day 1 and day 7

Mean difference −162.90 −1.70 −11.65
SE 93.60 0.34 0.53
P 0.19 0.000* 0.000*

Day 7 and day 21
Mean difference −286.65 −2.1000 −2.5500
SE 93.60 0.3486 0.5392
P 0.009* 0.000* 0.000*

Day 1 and day 21
Mean difference −449.55 −3.8000 −14.2000
SE 93.60 0.3486 0.5392
P 0.000* 0.000* 0.000*

*P≤0.05 significant. SE: Standard error

Table 4: Comparison of outcome measures of infants 
between groups
Outcome 
measures

Mean±SD t P
Group A Group B

Weight
Day 7 1908.6±402.08 2091.0±294.45 1.449 0.164
Day 21 2187.55±388.40 2377.65±245.34 1.449 0.164

Latch 
scores

Day 7 5+0.97 6.25+1.16 −2.702 0.007*
Day 21 6.75±1.61 8.35±1.38 −2.578 0.01*

Sucking 
frequency

Day 7 3.95±4.74 11.65±2.18 −3.613 0.000*
Day 21 9.5±4.49 14.2±1.98 −3.449 0.001*

Duration of 
transition

13.750±4.778 7.250±1.832 5.151 0.0001*

*P≤0.05 significant. SD: Standard deviation
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gain in our intervention group as compared to the control 
group within the first 7 days. This can be attributed to the 
standard Kangaroo Mother Care (KMC) that was given 
to all the infants irrespective of the group of treatment. 
KMC is proven to improve the weight gain and physical 
growth in infants.[10‑12] Furthermore, according to the 
current clinical practice in the study setting, adequate 
nutritional intake was checked by the doctors, wherein 
additional nutritional supplements were given to the 
infants to ensure appropriate daily weight gain. These 
findings are supported by a study conducted by Fucile 
et al., who also did not find any improvement in the 
weight gain after the sensorimotor intervention.[5]

The further home‑based oromotor stimulation program 
from the 7th day to the 21st day was administered by 
the mother. The mothers showed a keen interest in the 
therapy when they noticed the positive effects in the 
initial week. This motivated them to learn the exercises 
and adhere to it at home. There was a significant increase 
in the sucking frequency in the intervention group as 
compared to the controls. Along with the interest of the 
mother, the home environment must have played an 
important role in the growth and development of infant. 
Studies have shown that factors in the home environment 
rather than medical factors are important for optimal 
feeding outcomes in preterm infants.[13]

Latch scores also improved significantly in both 
the groups but were profoundly improved in the 
intervention group. Home‑based oromotor program 
with family support, friendly environment, and 
increased comfort decreased the burden and anxiety 
of the mother by reducing the amount of assistance 
required while breastfeeding. This also improves the 
milk production in the mother providing better nutrition 
to the infant and facilitates better bonding between the 
mother and infant.

There was a significant weight gain in intervention 
group than the control group during the home program 
period. This accelerated weight gain can be attributed to 
oromotor stimulation that improved the strength of the 
muscles required for sucking and swallowing.

Type of delivery was not taken into consideration in 
this study; however, it might play an important role 
in determining the health status of the mother. After 
cesarean section, mothers have difficulty in feeding 
the infants in sitting position. The mother’s health also 
influences the feeding and nutrition of the child. The 
nipple problems, such as flat nipples or inverted nipples, 
can also contribute to breastfeeding performance which 
can lead to poor feeding outcomes. The amount of milk 
production is also a contributing factor in breastfeeding 
performance. The education of the mother was not taken 

into consideration as literacy can have better adherence 
to the home program. Specific home environment also 
plays a role in breastfeeding which may have influenced 
our results.

Along with the therapist giving oromotor stimulation in 
the hospital, when the exercises taught to the mothers 
were performed at home, there was a significant difference 
in sucking frequency, Latch, weight gain, and duration of 
transition from spoon‑feeding to breastfeeding. This shows 
that there was good adherence to the home program as 
it was well understood and easy to administer. A study 
conducted on a single session oromotor stimulation 
program on breastfeeding in preterm infants did not show 
any improvement in their sucking frequency as opposed 
to our study.[14] In this study, the intervention was given 
over 3 weeks. Thus, we can say that a cumulative effect is 
required for improving the sucking frequency and causing 
an overall improvement in the feeding performance 
of preterm infants. The longer duration of the protocol 
facilitates general oral arousal which in turn improves 
the sucking frequency.

The sucking frequency is indirectly proportional 
to the duration of transition from spoon‑feeding to 
breastfeeding. Higher the frequency and lesser the 
amount of time required for transition. In this study, 
we found an accelerated rate of transition from 
spoon‑feeding to breastfeeding in the interventional 
group as compared to their controls, where they transited 
6 days earlier. A study done on Premature Infant Oral 
Motor Intervention given for 7 consecutive days in 19 
infants completed transition to total oral feeding 5 days 
earlier than their controls which are consistent with our 
results.[15] This can be attributed to the specific targeted 
sensorimotor input that enhanced the function of the 
systems involved in the oral feeding process. A study 
conducted by Bala et al., on 51 preterm neonates on 
oromotor stimulation also observed increased milk 
intake and accelerated rate of transition from gavage to 
spoon‑feeding.[3] In a Cochrane review of 19 randomized 
trials showed that oral stimulation reduced the transition 
to oral feeding as compared to nonoral stimulation and 
standard care.[16] The decrease in the transition time is 
very essential for the development of the bond between 
the mother and the baby as well.

The benefits of breastfeeding in PTLBW infants are well 
established. Breastfeeding in NICU is influenced by 
various factors such as the availability of the mother, 
the specific time allotted for feeding the infant, and milk 
production along with the infant’s ability to suck.[17] The 
development of the ability of the infant to suck is favored 
through oromotor stimulation, and the hospital staff 
should coordinate with the feeding schedules to enhance 
the effects of oromotor stimulation before feeding. The 
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effectiveness of oromotor stimulation can be obtained 
by following the proper technique. The mother should 
be taught the technique of oromotor stimulation and 
made to practice in the hospital setting under supervision 
followed by which she can continue it at home.

Conclusion

The present study concludes that home‑based oromotor 
stimulation program is effective in improving sucking 
frequency, Latch scores, and duration of transition 
from spoon‑feeding to breastfeeding in PTLBW 
infants, although no significant changes were seen in 
the rate of weight gain between the groups. Oromotor 
stimulation should be added along with routine NICU 
care for preterm low‑birth‑weight infants to improve 
breastfeeding performance.
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Assessment of implementation of the 
national programme for the prevention 
and control of cancer, diabetes, 
cardiovascular diseases, and stroke at 
subcenters of Belagavi taluka: 
A cross‑sectional study
Vinayak H. Kashyap, M. S. Shivaswamy

Abstract:
CONTEXT: Mortality due to noncommunicable diseases (NCDs) has increased worldwide 
and, according to the World Health Organization report in 2012, 68% of mortality was due to 
NCDs. In India, deaths due to NCDs in 2008 were 5.3 million. A rapid health transition is being 
experienced in India with a rising burden of NCDs. The first point of contact of patients with 
health services is primary health‑care (PHC) facilities, which are the most appropriate places 
for patient screening and early detection. The National Programme for Prevention and Control 
of Cancer, Diabetes, Cardiovascular diseases and Stroke (NPCDCS) was launched in 2010 in 
India and in Belagavi district on September 29, 2015. Periodic evaluation helps to understand the 
problems a program is facing in managing and implementing so that appropriate modifications 
can be suggested.
AIMS: To assess the implementation of NPCDCS at subcenters of Belagavi taluka.
SETTINGS AND DESIGN: A cross‑sectional study was conducted in Belagavi taluka of Belagavi 
district, Karnataka, from January 1, 2017, to December 31, 2017.
SUBJECTS AND METHODS: The list of PHC centers and subcenters was obtained from the District 
Health Office, Belagavi. Simple random sampling method was used, and three subcenters from each 
of the 12 PHCs in Belagavi taluka were selected, accounting to 36 subcenters. Permission from 
the medical officer at the PHC was obtained, the concerned auxiliary nurse midwives (ANMs) of 
the selected subcenters in Belagavi taluka were contacted, written informed consent was obtained 
from all the participants, and the data were collected using a pretested, predesigned structured 
questionnaire based on personal interview by the investigator.
STATISTICAL ANALYSIS USED: Rates, ratios, and percentages were calculated.
RESULTS: The selected 36 subcenters in Belagavi taluka covered a population of 248,753, with 
a mean subcenter population of 6909. Nearly 63% of the subcenters were conducting the NCD 
camps weekly, with average number of NCD camps conducted per subcenter being 30/year, and the 
population screened for NCDs across all 36 subcenters was 64,096 accounting to 25.77% coverage. 
The prevalence of diabetes was found to be 4.87%, and the prevalence of hypertension was found 
to be 4.99% and, among the screened population, 69% of the ANMs had received training regarding 
NPCDCS and all the necessary equipment were adequate except for referral cards.
CONCLUSIONS: NCD screening camps were being conducted at all subcenters and only 69% 
of ANMs had received training for NPCDCS and the necessary equipment and Information, 
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Introduction

Deaths due to noncommunicable diseases (NCDs) 
have increased worldwide since 2000 AD and, 

according to World Health Organization (WHO) in 
2012, 56 million deaths occurred worldwide, of which 
38 million (68%) were due to NCDs and three‑fourth 
of these deaths (28 million) occurred in low‑ and 
middle‑income countries.[1] Estimated deaths due to 
NCDs in India in 2008 were 5.3 million. Prevalence per 
1000 population of diabetes was 62.47, of hypertension 
was 159.46, of ischemic heart diseases was 37, and of 
stroke was 1.54.[2] According to 2015–2016 National 
Family Health Survey‑4 (NFHS‑4), in India, 11% 
of women and 15% of men aged 15–49 years were 
hypertensive, and reading of random blood sugar (RBS) 
of more than 140 mg/dl was seen in 6% of women 8% of 
men.[3] In Karnataka, 9.8% of women and 15.5% of men 
aged 15–49 years were found to have blood pressure (BP) 
reading of more than 140 mmHg systolic BP and more 
than 90 mmHg diastolic BP. Reading of RBS more than 
140 mg/dl was seen in 9.5% of women and 12% of men.[4]

According to 2015–2016 NFHS‑4, in Belagavi district, 
9.3% of women and 10.6% of men aged 15–49 years were 
hypertensive, and reading of RBS more than 140 mg/dl 
was seen in 8.1% of women and 12.5% of men.[5] The 
first point of contact of patients with health services are 
primary health–care (PHC) facilities, which are the most 
appropriate places for patient screening, early detection, 
provision for continuous care for uncomplicated patients, 
and patient referral to specialists.[6]

The  ex i s t ing  hea l th  sys tem in  India  needs 
reorganization, reorientation, and recruitment 
for expanded delivery of health care, focusing on 
prevention, surveillance, and management of chronic 
diseases, requiring sustainability of preventive 
interventions over the coming years for acute and 
chronic care of NCDs. Surveillance of NCDs along 
with their risk factors must be made an integral 
function of health systems.[7] The Government of 
India had launched “The National Programme 
for Prevention and Control of Cancer, Diabetes, 
Cardiovascular diseases and Stroke” (NPCDCS) in 
2010.[8] In Karnataka , the program was implemented 
in phased manner from 2010 to 2016 covering 14 
districts and it was launched in Belagavi district on 
September 29, 2015.[9]

The present study was undertaken for understanding 
the extent of implementation, management, and 
service utilization by beneficiaries, also addressing 
the difficulties faced by service providers and service 
utilizers in order to make necessary recommendations 
or modifications in the NPCDCS program, so as to bring 
in an effective service provision by health‑care settings 
in the betterment of the community health in relation to 
NCDs in Belagavi district of Karnataka in India.

Aim and objective
To assess the implementation of NPCDCS at sub‑centres 
of Belagavi taluka.

Subjects and Methods

Belagavi taluka has a population of 957,373 divided into 
urban (643,862) and rural Belagavi (313,511), as per the 
details availed from the District Health Office of Belagavi. 
There are 12 PHCs and 70 subcenters.

Source of data
Selected subcenters under each PHC in Belagavi Taluka.

Study design
A facility based cross‑sectional study.

Study period
The study was conducted from January 1, 2017, to June 
30, 2018 (18 months).

Sample size and sampling method
Thirty‑six subcenters, out of 70 subcenters, were included 
in the study by selecting three subcenters from each PHC 
by random sampling technique.

Method of data collection
Permission was obtained from the principal, Jawaharlal 
Nehru Medical College, KAHER, Belagavi. Ethical 
clearance was obtained from the Institutional Ethics 
Committee for Human Subject Research. A list of the 
details of PHCs and their subcenters of Belagavi taluka 
was obtained from the District Health Office of Belagavi.

In the selected 36 subcenters, after informing the 
concerned PHC medical officer, the auxiliary nurse 
midwife (ANM)/male health worker (MHW) of 
the selected subcenters was interviewed by the 
investigator using a pretested, predesigned structured 

Education and Communication materials were available at all selected subcenters for conduction 
of NCD camps.
Keywords: 
Cardiovascular Diseases and Stroke, diabetes, implementation, National Programme for Prevention 
and Control of Cancer, noncommunicable disease, subcenters

[Downloaded free from http://www.ijournalhs.org on Saturday, August 29, 2020, IP: 112.133.237.53]



Kashyap and Shivaswamy: Assessment of implementation of NPCDCS in Belagavi taluka

Indian Journal of Health Sciences and Biomedical Research KLEU  - Volume 12, Issue 1, January-April 2019 23

questionnaire based on the Operational Guidelines for 
NPCDCS (Revised 2013–2017) and Indian Public Health 
Standards (IPHS) guidelines for subcenters (Revised 
2012) after obtaining written informed consent.

In the subcenters, the concerned ANM is supposed 
to screen 40% of the target population, by screening 
individuals 30 years and above for diabetes and 
hypertension and by conducting NCD screening camps 
in their subcenters every week, preferably on Fridays to 
achieve the target, as told by the Belagavi district NPCDCS 
coordinators. The individuals were screened for diabetes 
by blood glucose strip method using glucometer and 
for hypertension using blood pressure (BP) apparatus, 
preferably mercury sphygmomanometer in sitting 
position and taking an average of three to four readings. 
The height in meters using stadiometer/measuring tape 
and weight in kilogram using adult weighing scale were 
recorded, and body mass index (BMI) was calculated. 
The individuals who were screened positive for diabetes 
or hypertension or both were referred to their respective 
PHCs for confirmation of the disease and initiation of the 
treatment. Irrespective of the disease outcome, the ANM 
counseled the individuals attending the NCD camps for 
health promotion by advising them for diet modification, 
physical activity, stress management, avoidance of tobacco 
and alcohol, and about the warning signs of cancer.

In case of nonavailability of the PHC medical officer or 
the concerned subcenter staff, two repeat visits were 
made to the respective facility with prior intimation, and 
the data were collected by the investigator. During the 
visit, the investigator assessed the records and registers 
maintained by the ANMs at their respective subcenters 
and noted them. Neither physical examination nor 
laboratory investigations of the screened individuals 
were conducted by the investigator.

Data analysis plan
The data collected using the questionnaire were coded and 
entered into Microsoft Excel sheet. Tables and charts were 
prepared. Rates, ratios, and percentages were calculated.

Results

The selected 36 subcenters in Belagavi taluka covered a 
population of 248,753, with each subcenter covering a 
mean population of 6909 ± 1836.5 (range: 4471–13,868). 
Out of the 36 subcenters, 30 (83.33%) subcenters 
covered a population in the range of 5000–10,000 
followed by subcenters covering a population of <5000, 
which were four (11.11%) and two (5.56%) subcenters 
covered a population of more than 10,000 [Graph 1]. 
The implementation of the NPCDCS was 100% at all 
subcenters, and the health checkup camps for screening 
of individuals aged 30 years and above were conducted 

at all subcenters. The age criterion of 30 years and above 
was as per the operational guidelines of NPCDCS.

Among the 36 respondents, 23 (63.89%) of them 
conducted NCD camps on a weekly basis, 11 (30.56%) 
of them on a monthly basis, and 2 (5.55%) of them 
conducted NCD camps randomly [Graph 2]. Though 
the camps were being conducted in the subcenters, 
the frequency varied and among the 36 subcenters, 
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Graph 1: Population distribution of selected subcenters in Belagavi taluka (n = 36)
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Graph 2: Frequency of conduction of noncommunicable disease camps at selected 
subcenters of Belagavi taluka (n = 36)
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Graph 3: Number of noncommunicable disease camps conducted in the past 
1 year in selected subcenters of Belagavi taluka (n = 36)
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13 (36.11%) conducted less than 20 camps per year, 
9 (25%) of them conducted camps between a range of 30 
and 40, 8 (22.22%) of them conducted camps more than 
40 per year, and 6 (16.67%) of them between the range of 
20 and 30 per year [Graph 3]. The total number of NCD 
camps conducted across all subcenters was 1076 in the 
past year, with a mean of 30 ± 14 (10–52) NCD camps 
conducted per subcenter per year.

Out of the 36 selected subcenters, the total population 
above the age of 30 years screened across all subcenters 
in the preceding year was found to be 64,096 of the 
total 248,753, which was 25.77% of the total population 
screened, with a mean of 1780 ± 749 population screened 
in the last year per subcenter. Out of the 36 subcenters, 
13 (36.11%) of them screened about 20%–30% of 
population, 10 (27.78%) of them screened 10%–20% of the 
population, 7 (19.44%) of them screened more than 40% of 
the population, while 4 (11.11%) of them screened around 
30%–40% of the population and 2 (5.56%) of the subcenters 
screened less than 10% of the population [Graph 4].

Out of the 64,096 individuals screened across all the 
36 subcenters, 1608 of them were screened positive for 
diabetes, with the prevalence of diabetes only being 2.51%. 
The 1680 individuals of 64,096 were screened positive 
for hypertension, with the prevalence of hypertension 
only being 2.62%. A total of 1516 individuals were 
screened positive for both diabetes and hypertension, 
with the prevalence of diabetes and hypertension being 
2.37% [Table 1]. Out of the 64,096 individuals screened at 
NCD camps across all the 36 subcenters in the preceding 
year, a total of 3124 individuals were screened positive 
for diabetes, with the prevalence of diabetes being 4.87%, 
and a total of 3196 individuals were screened positive 

Table 1: Distribution of screened individuals 
based on disease outcome at noncommunicable 
disease camps in selected subcenters of Belagavi 
taluka (n=64,096)
Disease outcome n (%)
Diabetes only 1608 (2.51)
Hypertension only 1680 (2.62)
Diabetes with hypertension 1516 (2.37)
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Graph 4: Population covered by screening at noncommunicable disease camps 
during the previous year in selected subcenters of Belagavi taluka (n = 36)

for hypertension, with the prevalence of hypertension 
being 4.99%.

Out of the 3124 individuals screened positive for diabetes 
across all subcenters, 1412 (45.20%) were newly diagnosed 
and, out of the 3196 individuals screened positive for 
hypertension, 1156 (36.17%) were newly diagnosed by 
the regular NCD camps conducted at the subcenters.

Out of the total 64,096 individuals screened, 4804 were 
screened positive for diabetes, hypertension, or both 
and, among those 4804 screened positive individuals, 
2564 (53.38%) were referred to their respective PHCs or 
higher centers for confirmation and further management 
of the disease. Out of the referred 2564 individuals, the 
ANMs had no written data across all the 36 subcenters, of 
those who got the confirmation of the diseases and were 
initiated on treatment, while they orally said that during 
the interview many patients returned to further camps 
to inform about their treatment initiation. The respective 
PHC will have maintained the record of the screened 
individuals who came for confirmation, which was not 
accessed in this study. Follow‑up of all the individuals 
screened positive for diabetes and hypertension was 
being done at all the 36 subcenters, as well as the data 
recording and reporting was 100%, while the reporting 
was done monthly in 34 (94.44%) subcenters, except 
2 (5.56%) who were doing it weekly.

In the subcenters with vacant ANM post, another ANM 
from another subcenter belonging to the same PHC 
was deputed as in‑charge, to carry out the activities of 
conducting NCD camps under NPCDCS with the help 
of the MHW. Furthermore, the ANMs had difficulty in 
keeping a check on repeaters at the NCD camps.

Among the 36 ANMs interviewed, 25 (69.44%) of them 
had received training for NPCDCS, while 11 (30.56%) of 
them had not received training for the same [Graph 5].

69%

31%

0%0%

received
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Graph 5: Status of National Programme for Prevention and Control of Cancer, 
Diabetes, Cardiovascular diseases and Stroke training of the health‑care staff of 

selected subcenters of Belagavi taluka (n = 36)
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necessary,” was the opinion of 11 of the respondents
• “Medicines for treatment of NCDs must be made available 

at the subcenters to enhance follow up care and adherence 
to medication,” was the opinion of eight of the 
respondents

• “Laboratory technician and doctor must be present during 
the NCD camps to make it more successful,” was the 
opinion of five of the respondents

• “Most of the target population will not be available during 
the time of NCD screening camps due to their work, which 
needs to be addressed,” was the response of five of the 
respondents

• “Adequate supply of IEC materials must be ensured to 
educate the public and for health promotion,” was the 
opinion by five of the respondents

• “Sensitization of the public toward NCDs is required and 
essential,” was the opinion by four of the respondents

• “Periodic training is necessary for the health‑care staff to 
provide better health care to the community,” was the 
opinion given by three of the respondents.

Discussion

In this study, the selected 36 subcenters covered a mean 
population of 6909 ± 1836, which was slightly more than 
the requirement as per the revised IPHS guidelines of 
2012, where ideal population served by a subcenter 
was 5000.[10]

More than half of the subcenter staff were conducting 
the  NCD camps weekly  (63 .89%) ,  fo l lowed 
by monthly (30.56%) and few were conducting 
randomly (5.55%), though there were no guidelines 
from the national and state NCD cell for frequency of 
conduction of the NCD camps at subcenters; the Belagavi 
district NPCDCS coordinators had set the guidelines to 
conduct the NCD camps weekly, which was not being 
practiced at all subcenters.

As per the instructions by the Belagavi district 
coordinators for NPCDCS of conducting NCD camps 
weekly, it accounted to 52 camps per year, while in 
the present study, it was observed that 13 (37%) of the 
subcenters were conducting the NCD camps <20/year 
and only 8 (22.8%) of them were conducting the NCD 
camps more than 40/year.

As per the Operational guidelines of NPCDCS, each 
subcenter is supposed to screen 40% population for 
NCDs in a year, but in the present study, it was noted 
that only 11 (32%) subcenters covered a population of 
40% or more and, on an average, the population screened 
across all 36 subcenters was only 24.2%.[2]

In the present study, the population screened for 
diabetes, hypertension, or both was 64,096 out of which 

All the 36 (100%) subcenters had NPCDCS register, BP 
apparatus, glucometer, and glucometer strips, whereas 
availability of stethoscope and weighing scale was 
seen in 34 (94.44%) subcenters, Information, Education 
and Communication (IEC) materials were available in 
30 (83.33%) subcenters, stadiometer was available in 
28 (77.78%) subcenters, and only 7 (19.44%) of subcenters 
had referral cards specific for NPCDCS [Table 2].

The parameters of the individuals such as height, weight, 
BP, and blood sugar were checked in all the 36 (100%) 
subcenters. The BMI was calculated, and other risk 
factors such as history of tobacco consumption/smoking 
were inquired in all the 36 (100%) subcenters, history 
of alcohol consumption was gathered in 34 (94.44%) 
subcenters, and history of precancerous lesions was 
checked in 25 (69.44%) of the subcenters [Table 3].

The various responses of the ANMs on implementation 
of NPCDCS were recorded by the investigator across all 
the 36 subcenters. Eight of them said that they had no 
suggestions and the rest of 28 ANMs gave the following 
multiple suggestions:
• “Recruitment of human resource is necessary for effective 

functioning,” was the response given by 15 of the 
respondents

• “Burden of many programs has decreased the quality 
of services being provided, an integrated approach is 

Table 2: Availability of necessary equipment for 
conduction of noncommunicable disease camps at 
selected subcenters of Belagavi taluka (n=36)
Availability of equipment Number of subcenter (%)
NPCDCS register 36 (100)
IEC materials 30 (83.33)
Referral cards 7 (19.44)
BP apparatus 36 (100)
Glucometer 36 (100)
Glucometer strips 36 (100)
Stethoscope 34 (94.44)
Weighing scale (adult) 34 (94.44)
Stadiometer 28 (77.78)
NPCDCS: National Programme for Prevention and Control of Cancer, 
Diabetes, Cardiovascular diseases and Stroke, BP: Blood pressure, 
IEC: Information, Education and Communication

Table 3: Parameters asked/looked/checked during the 
noncommunicable disease camps held at selected 
subcenters in Belagavi taluka (n=36)
Parameters n (%)
Height measurement 36 (100)
Weight measurement 36 (100)
BP measurement 36 (100)
Blood sugar estimation 36 (100)
History of alcohol consumption 34 (94.44)
History of smoking/tobacco consumption 36 (100)
Precancerous lesions checked 25 (69.44)
BP: Blood pressure
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3124 of the individuals aged 30 years and above were 
screened positive for diabetes, with prevalence being 
4.87%, which was less compared to the global prevalence 
of diabetes of 8.5% among individuals aged 18 years 
and above as per the WHO in 2014.[11] According to the 
study conducted in 15 states of India (ICMR‑INDIAB) 
published in 2017, the prevalence of diabetes in India 
was seen to be 7.3%, while in rural areas, it was 
5.2%, which was a similar finding compared to our 
study.[12] In a study conducted in rural parts of Hubballi 
of Karnataka in 2016, it was reported that the prevalence 
of diabetes was 22%, which was quite high compared 
to the present study.[13]

In the present study, out of the screened 64,096 
individuals, 3196 individuals aged 30 years and 
above were screened positive for hypertension, with 
prevalence being 4.99%, which was very less compared 
to the global prevalence of hypertension of 22% among 
individuals aged 18 years and above as per the WHO 
in 2014.[1] According to the NFHS‑4 reports of India, the 
prevalence of hypertension for Indians aged 15 years 
and above was 12.9% and, in Karnataka, it was 14.15%, 
which was comparatively very high compared to the 
present study, which may be also due to screened 
individuals being 15 years and above, contrary 
to the present study which screened individuals 
aged 30 years and above.[3] A study conducted in 
Maharashtra on 280 adults aged 18 years and above in 
2016 reported that the prevalence of hypertension was 
26.8%, which was very high compared to the present 
study results.[14]

In the present study, 25 (69.44%) ANMs had received 
training for NPCDCS out of the selected 36 subcenters 
and the remaining 11 (30.56%) had not received training 
for the same, and a similar response was reported 
in a qualitative study conducted in Udupi district of 
Karnataka in 2017 that many of their participants opined 
they had low awareness toward NPCDCS, and a health 
worker had stated that, after an initial training, there 
were no further training program.[15]

In a study conducted in Surendranagar district 
of Gujarat in 2015, the authors reported that, 
out of the ten subcenters evaluated, only data 
monitoring and referral services were being done in 
all subcenters (100%), but the supply of IEC materials 
and screening activities was carried out in only 20% of 
the subcenters, which was quite low when compared 
to the present study.[16]

In conducting this study, seeking permission from the 
higher authorities was a difficult task, also convincing 
the medical officers and ANMs as they feared to share 
their data related to the NPCDCS.

Conclusions

NCD screening camps were being conducted at all 
selected subcenters, but not up to the requirement as per 
guidelines, and only 69% of ANMs had received training 
for NPCDCS and the necessary equipment and IEC/
health education materials were available at subcenters 
for conduction of NCD camps.

Recommendations
Follow‑up treatment services for screened beneficiaries 
who will be attending the further NCD camps at 
subcenters under NPCDCS must be made available at 
subcenters for better compliance and follow‑up. Tracking 
system for the repeaters at the NCD camps must be 
thought of to avoid duplication of the data.
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Abstract 
Background and aims: Tobacco use is responsible for almost 10,000 deaths each day and 

approximately 4.9 million deaths per year worldwide. Many health hazards are caused, increased or 

exacerbated by tobacco use. Smoking is now recognized as a major public health problem among the 

elderly. Since factors affecting tobacco use and its prevalence among the elderly are not completely 

understood, the present study was undertaken to know the prevalence of tobacco consumption among 

elderly population in an urban slum of Belagavi city. 

Methods and Material: This community based cross-sectional study was done from October 2012 to 

December 2012 among 395 elderly people residing in an slum under urban field practice area 

administrated by Medical College in north Karnataka, using predesigned and pretested questionnaire. 

Statistical analysis was done by using percentages and chi square test. 

Results: Out of 395 study participants, 138 (34.94%) were tobacco users. Majority (65.2%) of them 

were consuming smokeless tobacco. In those using smokeless tobacco, 50.9% were consuming pan 

followed by plain tobacco (35.8%), khaini/jarda (7.6%) and gutka (5.7%). About 69% of tobacco users 

had initiated the habit at the age of 21-30 years. Most of the participants (60.2%) told that friends had 

influenced them for initiation of tobacco followed by influence from the advertisements (18.1%). 

Majority of study participants (76.8%) told that they don’t know the exact reason for consuming 

tobacco, whereas 18.8% told that it increases bowel movement and 4.4% told that it decreases tooth 

ache. 

Conclusion: There is a need to create awareness that smokeless tobacco use is less harmful than 

smoking. This can be achieved by strengthening the information, education and communication (IEC) 

activities. An environment should be created in the community that help smokers quit and persuade and 

help others to stop tobacco use. 

 

Keywords: Tobacco, elderly, urban slum 

 

Introduction 

Tobacco use is responsible for almost 10,000 deaths each day and approximately 4.9 million 

Deaths every year worldwide [1]. Tobacco use is a serious public health problems in many 

countries including India because of the associated health hazards. Smoking causes a vast 

spectrum of diseases, many of which could result in death. There are over 50 diseases that 

are caused, increased or exacerbated by tobacco [2]. Tobacco use is now recognized as a 

major public health problem also among the elderly. Risk of death among older tobacco 

users is higher than among their non tobacco counterparts. Morbidity and mortality from 

cancer, stroke, cardiovascular, and respiratory diseases are also higher among elderly 

tobacco users [3, 4]. In developing countries like India, tobacco consumption is mainly done in 

two forms: smoked tobacco products and smokeless tobacco. Most commonly used 

smokeless tobacco products include – tobacco pan masala, tobacco with lime, tobacco with 

pan and betel quid [5]. Easy affordability, lesser cost and misconceptions regarding its useful 

health effects are important contributory factors for increased smokeless tobacco 

consumption [6]. The need to gather information about tobacco consumption in vulnerable 

groups like geriatric population is an important step for the development of appropriate 

intervention strategies [7]. Since Factors affecting tobacco use and its prevalence among the 

elderly are not completely understood, the present study was undertaken to know the 

prevalence of tobacco consumption among elderly population. 

 

Materials and Methods 

This community based cross-sectional study was conducted from October 2012 to December 

2012 in the urban field practice area of Urban Health Centre (UHC) attached to Medical  
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College in north Karnataka. The UHC caters to a population 

of 30,000. The list of all the elderly residing in the area was 

obtained from the household survey carried out by the UHC 

staff earlier. All the 395 elderly people residing in the area 

were included as study participants. Interview was 

conducted in their households. The data was collected using 

predesigned and pretested proforma. Data regarding 

demographic variable like place of residence, age, sex, 

education status, marital status, socio-economic status and 

type of family were recorded. Tobacco consumption was 

defined according to World Health Organization (WHO) 

classification. Ever-smokers were defined as persons who 

had ever smoked for at least 6 months. Current smokers 

were persons smoking tobacco at the time of survey. Among 

current smokers, daily or regular smokers were persons 

smoking at least 1 beedi/cigarette every day. Any 

respondent smoking 5 beedis/cigarettes per day was taken as 

a light smoker, between 6 and 20 as a moderate smoker, and 

more than 20 as a heavy smoker [8]. Smokeless 

tobacco is tobacco or a tobacco product that is used by 

means other than smoking. These uses include chewing, 

sniffing, placing the product between the teeth and gum, or 

application to the skin. Smokeless tobacco products are 

produced in various forms, such as chewing 

tobacco, snuff, snus, and dissolvable tobacco products [9]. A 

detailed history regarding habits, type and amount of 

tobacco consumption and common reasons for using 

tobacco were taken. The data was tabulated using MS Excel 

sheet and analysis was done using percentages, rates and 

ratios. Chi square test was used to find the association 

between attributes. The study was approved from 

Institutional Ethics Committee of the Medical College. 

Written informed consent was obtained from all the 

participants. 

 

Results 

A total of 395 elderly participated in the study. Social 

demographic characteristics of study population showed that 

males (43.6%) were more than females (25.7%). Most of the 

study participants were Hindus (36.9%) followed by 

Muslims (34.7%). According to type of family 66.7% 

belonged to nuclear family and 34.7% belonged to joint 

family. Most of the study subjects were either illiterates 

(43.1%) or had education up to primary level (26.4%). The 

majority of them were in class V (70.6%) followed by Class 

IV (60.7%) socio-economic status. (Table 1) Among the 

study participants, 138 (34.93%) were using any form of 

tobacco. Among tobacco users, majority of them were using 

smokeless forms (38.41%) followed by smoking forms 

(34.78%). Few of them were using tobacco in the form of 

dentifrice (26.81%). Among 53 respondents who were using 

smokeless tobacco, 27 (50.9%) were having pan with 

tobacco, 19(35.8%) plain tobacco, 4(7.6%) khani/Jarda and 

remaining 3 (5.7%) used gutka. Among 48 smokers, 

majority (75%) were smoking bidis and remaining 25% 

were cigarette smokers. Among 138 tobacco users, 

72(52.2%) were heavy tobacco users and remaining 

66(47.8%) were light tobacco users. (Table 2) In the present 

study among 138 tobacco users, 68.8% had initiated 

chewing tobacco between the ages of 21-30 years followed 

by 10-20 years (18.8%). More than 60.2% of study 

participants were of the opinion that friends had influenced 

them to start tobacco followed by influence from the 

advertisements (18.1%). (Table 3) The reasons for 

continuation of tobacco use were, many considered it as a 

hobby (51.5%) some as a part of life (31.2%) and few as a 

remedial measure for treatment of toothache (7.2%). Among 

the study participants 42.7 percent told that they don’t know 

about the hazards of tobacco, 33.4 percent told that 

consumption of tobacco leads to cancer (Table 4). Most 

(44.2%) of the study participants spent less than 100 rupees 

per month on tobacco, followed by 35.5% who spent 

between rupees 100-200. (Table 5) Twenty eight percent of 

study participants told that they use tobacco first thing in the 

morning. (Table 5) In our study most of the study 

participants (76.8%) told that they don’t know the exact 

reason for consuming tobacco, 18.8% told that it increases 

bowel movement and 4.4% told that it decreases tooth ache. 

In this study majority of study participants told that they 

don’t have any idea about economic impact of tobacco 

consumption on their family, 21.7% told it makes them 

poorer. (Table 6) Significant association was found between 

type of tobacco consumption and expenditure pattern. 

(Table 7).

 
Table 1: Socio-demographic profile of study participants 

 

Variables Total Subjects Consuming tobacco Prevalence (%) χ2 p 

Gender 

Male 204 89 43.6 14.018 

< 0.001 Female 191 49 25.7 

Total 395 138 34.9  

Religion 

Hindu 103 38 36.9 
1.492 

0.474 
Muslim 285 99 34.7 

Others 7 1 14.3 

Socio Economic Status 

Class I & II 57 18 31.6 
 

34.197 

< 0.001 

Class III 260 71 27.3 

Class IV 61 37 60.7 

Class V 17 12 70.6 

Type of family 

Nuclear 3 2 66.7 
Fishure Exact test p = 0.280 

Joint 392 136 34.7 

Education status 

Illiterate 167 72 43.1 
14.848 

0.005 
1st to 5th 124 33 26.4 

6th to 10th 74 24 32.4 
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10th – 12th / diploma 20 9 45.0 

Graduate 9 0 0.0 

Marital Status 

Single 3 9 33.3 

5.816 

0.121 

Married 114 299 38.1 

Widow 10 42 23.8 

Widower 11 45 24.4 

 
Table 2: Distribution of study participants according to Type of 

tobacco consumption and tobacco use pattern. 
 

Type of consumption  Percentage 

Dentriface 37 26.8 

Chewing 53 38.4 

Smoking 48 34.8 

Total 138 100 

Method of chewing 

Plain tobacco 19 35.8 

Gutaka 3 5.7 

Pann 27 50.9 

Khani / Jarda 4 7.6 

Total 53 100 

Type of Smoking 

Bidi 36 75.0 

Cigarette 12 25.0 

Total 48 100 

Pattern of Tobacco use 

Light tobacco user 66 47.8 

Heavy tobacco user 72 52.2 

Total 138 100 

 
Table 3: Distribution of study participants according to age of 

initiation and factors influencing the use of Tobacco. 
 

Age group  Percentage 

10 – 20 yrs 26 18.8 

21 – 30 yrs 95 68.8 

> 30 yrs 17 12.4 

Total 138 100 

Initiation factors for Tobacco use 

Family Members 24 17.4 

Friends 83 60.2 

Advertisements 25 18.1 

Others 6 4.3 

Total 138 100 

 
Table 4: Distribution of study participants according to reason for 

continuing tobacco consumption and regarding knowledge about 

the hazards of Tobacco 
 

Reason for continuation of Tobacco 

Consumption 
 Percentage 

Tooth ache 10 7.2 

Part of life 43 31.2 

Hobby 71 51.5 

Pleasure 5 3.6 

Others 9 6.5 

Total 138 100 

Knowledge about the hazards of Tobacco 

Headache 0 0 

Tooth decay 5 3.6 

Respiratory ailments 18 13.1 

CVS problems (Heart Attack) 10 7.2 

Cancer 46 33.4 

Don’t Know 59 42.7 

Total 138 100 

Table 5: Distribution of study participants according to monthly 

expenditure on tobacco 
 

Expenditure (Rs.)  Percentage 

< 100 61 44.2 

100– 200 49 35.5 

>200 28 20.3 

Total 138 100 

Use tobacco 1st thing in the morning 

Yes 39 28.3 

No 99 71.7 

Total 138 100 

 

Table 6: Distribution of study participants according perception 

regarding tobacco consumption and its economic impact. 
 

Perception regarding Tobacco 

consumption 
 Percentage 

Increasing bowel moment 26 18.8 

Decrease tooth ache 6 4.4 

Don’t Know 106 76.8 

Total 138 100 

Economic impactof tobacco consumption 

Not make poor 16 11.6 

Makes poorer 30 21.7 

No idea 92 66.7 

Total 138 100 

 
Table 7: Distribution of study participants according to 

Association between Type of consumption and Expenditure pattern 
 

 < 100 (%) 100 – 200 (%) >200 (%) Total 

Dentriface 22(59.5) 10 (27.0) 5 (13.5) 37 

Chewing 27(50.9) 21 (39.6) 5 (9.4) 53 

Smoking 12(25.0) 18 (37.5) 18 (37.5) 48 

Total 61 49 28 138 

χ2 = 18, DF = 4, p = 0.001 

 

Discussion 

In our study prevalence of smoking was more in male 

participants (43.6%) compared to females. Other studies 

have also reported a higher prevalence of smoking in men 

than women [10]. Majority of the respondents in this study 

(65.2%) had the habit of consuming smokeless tobacco. 

According to GATS (Global Adult Tobacco Survey) the 

most prevalent form of tobacco usage is smokeless tobacco. 

Smokeless tobacco use in India is the highest in the world 

with 25.9% of the adults, 32.9% of men and 18.4% women, 

using it [11]. In this study among elderly respondents who use 

to consume smokeless form of tobacco 50.9% were pan 

consumers, 35.8% plain tobacco, 7.6%khani/Jarda and 

remaining 5.7% gutka. In a national survey conducted it was 

found that among smokeless forms of tobacco, khaini 

(tobacco with lime mixture) is the most prevalent form 

(11.6%) followed by Gutkha (8.2%) and betel quid with 

tobacco (6.2%) [12]. Global Adult Tobacco Survey (GATS) 2 

has shown that the age of initiation of tobacco use has 

increased by one year in India (17.9 to 18.9) [12]. In our study 

among 138 tobacco users, 68.8% had initiated chewing 

tobacco between the ages of 21-30 years followed by 10-20 
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years (18.8%). In another survey they have concluded that 

people are most likely to begin to use tobacco as adolescents 

or young adults [13]. In this study more than 60.2% of study 

participants were of the opinion that friends had influenced 

them for initiation of tobacco followed by influence from 

the advertisements (18.1%). The reasons for continuation of 

tobacco use among the elderly were they considered it as a 

hobby (51.5%) as a part of life (31.2%) and as a remedial 

measure for treatment of toothache (7.2%). Studies have 

shown that youngsters are typically less concerned about 

risks to their health and are more likely to engage in risky 

behaviours [14]. In other studies they have concluded that 

youths are also highly susceptible to peer pressure and to 

advertising [15, 16]. They may also become addicted to 

nicotine more quickly than people who are older, even if 

they smoke only occasionally [17, 18]. 

 

Conclusion 

There is widespread belief among elderly that smokeless 

tobacco use is less harmful than smoking. Such 

misconceptions can be nullified by strengthening the 

information, education and communication (IEC) activities 

and special health check-up camps with emphasis on 

improvement of health. An environment should be created 

in the community that help tobacco users who are willing to 

quit and those who quit should persuade and help others to 

quit the habit of tobacco. Anti-tobacco awareness programs 

needs to be scaled up. The prevention activity needs to focus 

on behaviour change through group or personal approach 

rather than just giving information through mass approach. 

Familial support and some cessation services should be 

provided to elderly who are not able to get sufficient support 

for themselves or from outside to quit the habit of tobacco 

use and to sustain it. 
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Abstract 

Introduction: Aging is a universal process. In the words of Seneca - "old age is an incurable disease". Sir James Sterling 

Ross Commented "you do not heal old age, you protect it, you promote it and you extend it”. The number of old age 

people indwelling in the world is increasing rapidly. Some of them tackle the situation in a more pleasant way. But the 

majority of the geriatric clients are seeing it in negative manner. Here comes the importance of the self-care activities. 

According to the Oxford English Dictionary, old age is the time of life when you are old, above the age group of 60 years. 

Objective: The Objectives of the study were to assess the knowledge of self-care capabilities among geriatric population 

in Handignur village in Belagavi district of Karnataka state in India, to find out the practices of self-care capabilities 

among geriatric population in Handignur village and to find an association between knowledge and practices regarding 

self-care capabilities among geriatric population in Handignur village. 

Methodology: Descriptive survey design was used for the study. A total of 252 study subjects above 60 years were 

selected for the study by using purposive sampling technique. The setting selected for the present study was Handignur 

village in Belagavi district, Karnataka state, India. Data collection was done using items assessing knowledge regarding 

self-care capabilities and check list; related to items assessing practice. 

Research article 

Volume 4 Issue 1 

Received Date: January 11, 2019 

Published Date: February 04, 2019 

DOI:  10.23880/ijbp-16000144 

 

  

 

 

mailto:jayakoirala32@gmail.com
mailto:koirala.biochem@gmail.com
https://doi.org/10.23880/ijbp-16000144


                          International Journal of Biochemistry & Physiology 

 

Jaya Koirala, et al. The Knowledge and Practices of Self-Care Capabilities among 
Geriatric Population. Int J Biochem Physiol 2019, 4(1): 000144. 

  Copyright© Jaya Koirala, et al. 

 

2 

Results: Out of 252 subjects surveyed, 105(41%) were having good knowledge, 90(35.7%) were having average 

knowledge and only 57(22.6%) were having poor knowledge regarding self-care capability. Among practices, majority 

gave their feedback in terms of not following the practices mentioned in the checklist. There was a strong association 

between knowledge and variables like age, occupation, monthly income, gender, type of family, diet, education, habits, 

health conditions, but religion did not show any statistically significant association regarding self care capability. 

Conclusion: The study aids as a milestone to provide optimal care for the growing number of elderly people. It also 

reflects the attitude practiced in the past and modified in the future by the nurses. The study also enhances the impact of 

the age, gender, occupation, socio-economic status, health condition and activity for the daily living in the health care 

system of geriatric population. 
 

Keywords: Geriatric population; Knowledge; Practice; Self-care capability 

 
Introduction 

Aging is the natural process. In the words of Seneca - 
“Old age is an incurable disease”. According to Sir James 
Sterling Ross - “You do not heal old age. You protect it; 
you promote it; you extend it”. According to the Oxford 
English Dictionary -“old age is the time of life when you 
are old, above the age group of 60 years” [1]. 

 
Old age is not synonymous with ill health. Live well, 

Live Long was the theme of World Elder’s Day celebrated 
on the1st October 2009. Geriatric Health pertains to 
medical care to the elderly population. It is generally 
accepted to call an individual over the age of 60 years as 
an elderly. The elderly age group can be divided into (i) 
younger elderly people between 60-74 years of age, (ii) 
middle old people between 75-84 years of age, (iii) old 
elderly people over the age of 85 [2]. 

 
Ageing is for the individuals regarded as something 

unpleasant, useful, unnecessary, and unwanted. The old 
aged people feel themselves to be useless. Some elderly 
people are satisfied by watching the beauty of nature 
their aging.3The elderly are a precious asset for any 
country with rich experience and wisdom; they contribute 
their might for sustenance and progress of the nation [3]. 

 
India ranks 4th globally in terms of absolute size of the 

elderly population. The country is not adequately 
equipped to look after their special health needs and the 
changing traditional value system. A feeling is now 
growing among the aged persons that the attitude of the 
younger generation towards them is not as desired. The 
traditional sense of duty and obligation of the younger 
generation towards their older generation is being 
eroded. The older generation is caught between the 

decline in traditional values on one hand and the absence 
of adequate social security system on the other [4]. Many 
Non-Communicable Diseases create a significant clinical 
and economic burden on the society [5].  

 
Self-care means to take care of his/her one own self 

and it is a part of an individual lifestyle, which is shaped 
by values and beliefs learned in specific cultures and 
personal experience. Self-care is the personal care that 
individuals require each day to regulate their own 
functioning and it is the key to health and illness care. A 
traditional concept of Self-care activities associated with 
health promotion and daily activities, such as exercise, 
nutrition and relaxation, etc [6]. 

 

The self-care behaviors are learnt that a person 
performs self-care activities to maintain life, health and 
wellbeing. Self-care has emerged as a multidimensional 
concept constructed from a wide collection of 
perspectives. Alongside such developments the World 
Health Organization (WHO) has formed a broad definition 
of self-care as “what people do for oneself to establish and 
maintain health, prevent and deal with illness’ [7]. 

 
The major International Health Agencies like; WHO 

(World Health Organization) is focused to attainment by 
all people of the highest level of health, FAO (Food and 
Agriculture Organization) is focused to help nations raise 
their living standards, In 1931 Rockefeller Foundation 
began its activities to promote the well-being of mankind 
throughout the world, In 1920 Indian Red Cross Society 
was established to improve health; prevention of disease 
and mitigation of suffering and service for mankind in 
peace & war. All these Health Agencies are mainly focused 
about health of the Nations, so “Health is wealth’ [8,9]. 
Care of the aged is very important for the care givers, is to 
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gain knowledge, nursing skills and right attitude in order 
to give skilled nursing care to the people, should assess 
the immediate and long term needs or problems of the 
aged and their families always face, supporting, advising 
and guiding and plan with family in providing the total 
care including rehabilitation [8]. 

 

Suggestion of care givers on various aspects of elderly 
decide where and how to lead the remaining life, continue 
to have supportive, close, warm relationship with the 
spouse or close relatives to have safe and comfortable 
dwelling according to one’s economic status, maintain a 
high degree of health, physical and emotional by getting 
regular health examination and needed medical and 
dental care, eating balanced diet and maintain good 
personal hygiene, maintaining contact with children, 
grandchildren and other kinsmen, finding emotional 
satisfaction with them work out for significant, 
philosophy of life, finding comfort in a philosophy or 
religion, adjust living standards to retirement, income, 
supplement income with remunerative activities9 .With a 
rise in the number of elders in the community, very little 
is being done in planning and providing care for the 
ageing population [10]. 

 

Nurses play a vital role in guiding the self-care 
activities of old age which includes physical and mental 
care. Community health nurse has to make visits in 
houses and old age homes for the same. The main aspects 
included must be regular physical activity, diet, weak 
bones, oral care, and prevention of accidents, sight, 
hearing, all health problems and common ailments like 
incontinence, constipation etc [11-13]. 

 

Material and Methods 

Descriptive survey design was used for the study. A 
total of 252 samples were selected for the study by using 
purposive sampling technique. The population comprised 
of both male and female geriatric population above 60 
years. Setting selected for the present study was 
Handignur village of Belagavi district, Karnataka state, 
India. Data collection was done using items assessing 
knowledge regarding self-care capabilities and checklist 
related to items assessing practice. A structured interview 

schedule was used as a tool for data collection; the data 
were tabulated and analysed according to the objectives 
of the studying descriptive and inferential statistics. 
 

Results 

In the present study with 252 senior citizens residing 
in Handignur village of Belagavi district, Karnataka state 
of India, it was found that maximum 132 (58.38%) 60-69 
years, 94 (37%) were between 70-79 years of age, 20 
(9%) were found between 80-89 years and only 6 (2%) 
were above 90 years of age. 134 (53.2%) were females 
and 118 (46.2%) were males. All 252 (100%) were 
Hindus. 

 
Most 215 (85.3%) depended on agriculture for their 

livelihood, whereas 20 (7.93%) were laborers, 10 
(3.96%) were retired Government servants and only 7 
(2.7%) did some business. Most 196 (78%) belonged to 
nuclear families and only 56 (22%) were staying in joint 
family. Maximum 156 (62%) were vegetarians and 96 
(38%) were consuming mixed diet. Most 159 (63%) did 
not have latrine in their house and they practiced open 
field defecation, whereas only 93 (37%) possessed 
latrines in their house. 

 
Maximum 153 (60%) were having monthly income of 

Rs. 2,000 – 3,000, 66 (26.19%) were having monthly 
income of Rs. 5,000 & above, 19 (7.53%) had monthly 
income of Rs.3,001-4,000 and only 18 (7.14%) had 
income of Rs.3,001-4,000 / month. Maximum 207 (82%) 
were illiterate, 27 (11%) had completed their primary 
education, 11 (4%) did their secondary education and 
only 7 (3%) had completed PUC. Around 125 (49.6%) 
were suffering from high blood pressure, 80 (31.7%) with 
diabetes, 58 (23%) suffered from asthma, 53 (21%) 
suffered from other minor ailments, 20 (8%) reported 
with problems of arthritis, 14 (5.6%) were having heart 
problems and only 4 (1.5%) reported with cancer. 91 
(36.1%) said they were having habit of tobacco chewing, 
59 (23.4%) had habit of chewing pan, 50 (19.8%) found 
with smoking habits, 31 (12.3%) consumed alcohol and 
only 21 (8.3%) presented themselves without any bad 
habits. 

 
Variables Frequency (f) Percentage (%) 

Age in Years 
60 – 69 132 52.38 
70 – 79 94 37.3 
80 – 89 20 8 

90 & above 5 2 
Gender 
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Male 118 46.8 
Female 134 53.2 

Religion 
Hindu 252 100 

Occupation 
Agriculture 215 85.31 

Labour 20 7.93 
Govt. Retired / Pension 10 3.96 

Business 7 2.77 
Type of Family 

Nuclear 196 78 
Joint 56 22 

Diet 
Vegetarian 156 62 

Mixed 96 38 
Type of Latrine 

Household Toilet 93 37 
Outfield Defecation 159 63 

Income 
Rs.2000 – 3000 / month 153 60 
Rs.3001 – 4000 / month 19 7.53 
Rs.4001 – 5000 / month 18 7.14 

Rs.5001 & above 66 26.19 
Educational Status 

Illiterate 207 82 
Primary Education 27 11 

Secondary Education 11 4 
PUC & above 7 3 

Table 1: Socio-demographic characteristics of the geriatric people. 
 

Figure 1 shows that around 125 (49.6%) were 
suffering from high blood pressure, 80 (31.7%) with 
diabetes, 58 (23%) suffered from Asthma, 53 (21%) 

suffered from other minor ailments, 20 (8%) reported 
with problems of arthritis, 14 (5.6%) were having heart 
problems and only 4 (1.5%) reported with cancer.  

 

 
Figure 1: Health conditions diagnosed among geriatric population. 
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Figure 2 shows that 91 (36.1%) said they were having 

habit of tobacco chewing, 59 (23.4%) had habit of 
chewing pan, 50 (19.8%) found with smoking habits, 31 

(12.3%) were alcoholic and only 21 (8.3%) presented 
themselves without any bad habits. 

 

 

Figure 2: Bad habits among geriatric population. 

 

Knowledge Regarding Self-Care Capability 
among Geriatric People 

Figure 3 depicts that out of 252 subjects surveyed, 105 
(41.6%) were having good knowledge, 90 (35.7%) were 
having average knowledge and only 57 (22.6%) were 
having poor knowledge regarding self-care capability as 

measures by the knowledge questionnaire. Total score 
was 23, among which score of 18 – 23 was considered 
good knowledge, 7 – 17 was considered average 
knowledge and score of 0 – 6 was considered poor 
knowledge. 

 
 

 

Figure 3: Knowledge regarding self-care capabilities among elderly population. 
 

Practice Regarding Self-Care Capability among 
Geriatric People 

Figure 4 shows practices of geriatric population, 
among 252 subjects surveyed, 214 (85%) and 96 (38%) 

said they took bath daily and had nutritious food 
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and 82 (32.5%) said they went for regular health check up 
and took medications as prescribed by the doctor 
respectively, whereas 82 (32.5%) and 46 (18.3%) said 
they didn’t opt for regular health checkup and they didn’t 
take medications prescribed by the doctor respectively. 
Almost 213 (84.5%) reported their health problems to 
doctor, whereas only 39 (15.5%) didn’t report to the 
doctor. 214 (84.9%) and 207 (82.1%) expressed that they 
adjusted themselves with decreased self-care capability 
and disease conditions, whereas 38 (15.1%) and 45 
(17.4%) said they didn’t. Maximum 216 (85.7%) and 76 
(31.3%) said they were satisfied with assistance provided 
by family members and performed ROM exercises every 
day, whereas 36 (14.3%) and 173 (68.7%) said they 
didn’t. 192 (76.2%) and 209 (82.9%) said they involved 
themselves in social activities & maintained food hygiene, 
whereas 60 (23.8%) and 43 (17.1%) said they were not 
interested. 169 (67%) and 205 (81.3%) said they needed 

assistance in performing their daily activities and they 
consumed adequate water respectively, whereas 83 
(33%) and 47 (18.3%) said no for these practices. 
Maximum 209 (82.9%) and 222 (82.1%) said they had 
adequate rest and sleep, regular bowel and bladder 
habits, whereas 43 (17.1%) and 30 (11.9%) expressed 
that they didn’t. Around 227 (90%) and 20 (83%) 
expressed that they used safe water for drinking and 
maintained safer environment at home, whereas 25 
(9.9%) and 42 (17%) said they didn’t have such facility. 
220 (87%) showed interest in engagement in religious 
activities and only 32 (13%) didn’t show interest. 
Regarding vaccination, 120 (47.6%) said they took 
vaccination for prevention of any diseases and 132 
(52.4%) said they didn’t take. All 252 (100%) of the 
geriatric population expressed that they took medicines 
without doctor’s order.  

 
Figure 4: Practice regarding self-care capability among geriatric people. 
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Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively, which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 
for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively, which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (9.49) for religion was 7.88, 
which did not show association; hence they were 
independent of each other. Chi-square value at (15.51) for 
education and habits were 29.3 and 40.4, which showed 
association between knowledge and demographic 
variables. Chi-square value at (18.31) for health 
conditions diagnosed was 25.9 which showed association. 
Hence except religion, all other variables showed 
statistically significant association with knowledge. 
 

Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively, which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 
for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively, which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (9.49) for religion was 7.88, 
which did not show association; hence they were 
independent of each other. Chi-square value at (15.51) for 
education and habits were 29.3 and 40.4, which showed 
association between knowledge and demographic 
variables. Chi-square value at (18.31) for health 
conditions diagnosed was 25.9 which showed association. 
Hence except religion, all other variables showed 
statistically significant association with knowledge. 
 

Discussion 

The study intended to find the knowledge and 
practices of geriatric population regarding self-care 
capability. The findings of the study have been discussed 
with reference to the objectives. 

Demographic Variables 

In the present study with 252 senior citizens residing 
in Handignur village of Belagavi district, Karnataka state 
of India, it was found that more than half of the person 
were aged 60-69 year and more than one-third were 
between 70-79 years of age. Among them, male and 
female were nearly in equal number. Everyone belonged 
to Hindu religion.  

 
Nearly 9 out or 10 people depended on agriculture for 

their livelihood. More than two-third of the geriatric 
population belonged to nuclear families. Nearly two third 
of the geriatric persons were vegetarians and other one-
third consumed mixed diet. Also two-third of them did not 
have latrine in their house and they practiced open field 
defecation, where other one-third possessed latrines in 
their house.  

 
Nearly 3/5th of the geriatric families had had monthly 

income of Rs. 2,000 – 3,000 while other one fifth had 
monthly income of Rs. 5,000 & above. More than four-fifth 
of the geriatric population were illiterate. Nearly half of 
the geriatric persons were suffering from high blood 
pressure, one-third with diabetes, more than one-fifth 
suffered from asthma, one-fifth suffered from other minor 
ailments, and few had problems of arthritis, heart 
problems and cancer. More than one-third said they were 
having habit of tobacco chewing, more than one-fifth had 
habit of chewing pan, one fifth had smoking habits, more 
than 1 out of 10 consumed alcohol and only few had 
presented themselves without any bad habits.  
 

Knowledge Regarding Self-Care Capability 
among Geriatric People 

Survey revealed that nearly half had good knowledge; 
other one-third had average knowledge. More than one-
fifth had poor knowledge regarding self-care capability as 
measures by the knowledge questionnaire. Similar 
findings were found in a study conducted by Nguyen et al. 
[3-5]. 

 

Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 



                          International Journal of Biochemistry & Physiology 

 

Jaya Koirala, et al. The Knowledge and Practices of Self-Care Capabilities among 
Geriatric Population. Int J Biochem Physiol 2019, 4(1): 000144. 

  Copyright© Jaya Koirala, et al. 

 

8 

for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (15.51) for education and 
habits were 29.3 and 40.4 which showed association 
between knowledge and demographic variables. Chi-
square value at (18.31) for health conditions diagnosed 
was 25.9, which showed association.  

 
Association between knowledge and selected 

demographic variables showed a strong association with 
age, gender, occupation, type of family, diet, type of 
latrine, monthly income, education, health conditions, 
habits and knowledge, whereas only religion did not show 
any association with knowledge.  

 
Nurse can provide health education to provide 

knowledge regarding self-care practices to geriatric 
population about the process of aging, physiological 
changes happening in the body and how to adjust with the 
various changes in life through education programmes 
[14]. They also can conduct geriatric clinics in the 
community so as to rule out the challenges and problems 
faced by the geriatric population. Nursing administrators 
can conduct special geriatric survey conduct various 
programmes related to the welfare of the old age people 
and develop necessary educational material [14]. Similar 
study may be replicated on large sample and 
comparative study may be conducted between urban 
and rural community [15,16].  
 

Limitations of the Study: The present study was 
limited to only 252 geriatric people residing in one 
village, so it may not be representative of entire state or 
the country.  
 

Acknowledgement: I would like to thank all the 
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ABSTRACT 

 

Background: The anatomy of the distal end of ulna is important in reconstructive surgeries. The 

distal end has head, styloid process and fovea. Ulnar head has two parts such as pole and seat. A 
fracture of distal end of radius is related with severe form of fracture of ulna due to non-union of 

distal ulnar metaphysic that act like Baldwin’s operation which aims to create pseudo arthrosis in the 

lower end of ulna by extra periosteal resection of a segment of metaphysic of ulna.  
Materials and Methods: This study was done on fully ossified 100 dry adult ulnae (50 right & 50 

left) irrespective of age, sex & race. All the measurements were taken by using digital Vernier 

calliper.  
Results: The average maximum width of pole on both sides was 4.13 mm. The average maximum 

height of seat on both sides was 3.86 mm. The average maximum width of fovea on both sides was 

3.86 mm. The average maximum length of styloid process on both sides was 6.175 mm.  

Conclusion: Clinically this study plays an important role for anatomists, forensic experts, orthopaedic 
surgeons, prosthetists for research, medico legal investigations, to construct suitable prostheses and 

operating patients with fractures at the lower end of ulna.  

Keywords: Lower end of ulna, pole, seat, fovea, styloid process 

 

INTRODUCTION 

The anatomy of the distal end of 

ulna is important in reconstructive surgeries. 

The distal end has head, styloid process and 

fovea. Ulnar head has two parts such as pole 

and seat. The pole is separated from the 

triquetral bone by fibro cartilaginous 

complex which is triangular in shape. The 

fovea sits on the apex of triangular fibro 

cartilaginous complex. The seat articulates 

with the ulnar notch of radius that forms 

inferior radioulnar joint. Rheumatoid 

arthritis, traumatic arthritis, arthrosis, 

tenosynovitis of extensor carpi ulnaris, 

injury to triangular fibrocartilage complex 

and Colles’ fracture required the 

replacement of head of ulna with prosthetic 

material. The seat covers two third of the 

perimeter of head of ulna which is covered 

by an articular cartilage. The distal end of 

ulna is stable and is considered as reference 

for rotation of forearm. Galeazzi fracture 

dislocation can occur in relation with the 

fracture of styloid process of ulna. The 

morphometric values of distal end of ulna 

are helpful in prosthetic replacement as well 

as for the treatment of distal radio-ulnar 

injury. 
[1,2]

 The distal end of ulna is 

expanded to form head and styloid process. 

The head is seen from the posteromedial 
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carpal aspect during pronation of the 

forearm and it can be gripped when the hand 

in supination is flexed. Its lateral surface is 

convex that articulate with radial notch of 

ulna. Its distal surface is smooth which is 

separated by an articular disc from the 

carpus. The apex is attached between the 

styloid process and its articular surface. The 

distal end of ulna is palpable 1cm above the 

styloid process of radius. Between the head 

and styloid process of ulna there is presence 

of vertical groove on the posterior aspect. 

The ulnar collateral ligament is attached to 

the apex of styloid process of ulna. 
[3]

 Ulnar 

styloid triquetral impaction is a pathological 

condition that causes pain on the ulnar side 

with radiographic and clinical features, 

different from the impaction of head of ulna 

against the ulnocarpal impaction. 

The pain is in ulnar side of the wrist 

and tenderness is over the styloid process of 

ulna opposite to proximal end of lunate. The 

concept of styloid process of ulna is 

introduced and anatomical variations of 

length of styloid process of ulna were 

demonstrated. The supination-pronation axis 

is fixed in relation to the ulna on which 

distal part of radius rotates by 150º arc and 

lateral movements of radius by 30º that 

enables this movement to rotate by 180º for 

rotation of hand. During sports activities, 

powerful impact on the thenar side of hand 

causes the wrist to be in hyperextension, 

intercarpal supination as well as ulnar 

deviation. Fracture, dislocation of head of 

ulna had been treated by implantation of 

Herbert ulnar head prosthesis. Traumatic 

derangements surrounding head of ulna 

affects joints like ulnocarpal joints and 

distal radioulnar joints. Major injury to ulna 

if untreated leads to development of 

arthrosis of distal radioulnar joint. 
[4-6]

 

This study may help the orthopaedic 

surgeons, prosthetists in the management of 

fracture of the lower end of ulna with 

triquetrum. 

 

MATERIALS AND METHODS 

This study was done on fully ossified 100 

dry adult ulnae (50 right & 50 left) 

irrespective of age, sex & race. All the 

measurements were taken by using digital 

Vernier calliper.  

 

 
Figure 1: Photograph showing the various parts of lower end 

of ulna 

 

The following parameters were studied: 

The pole is the distal end of ulna which 

articulates with the triangular fibro- 

cartilaginous complex of the wrist. It was 

measured along the transverse axis as the 

distance between the points where the 

transverse axis meets the margins of the 

pole. The maximum width of the pole 

observed in distal end of ulna was recorded 

by using Digital Vernier caliper. 

 

 
Figure 2: Maximum width of pole (PW), 

 

More than two-third of the convex lateral 

articular surface of the distal part of the 

head of ulna is known as the seat. It was 

measured as the distance between lateral 

most points in the upper margin to the 

lateral most point in the lower margin of the 

seat. The maximum height of seat observed 

in distal end of ulna was recorded by using 

Digital Vernier Calliper. 
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Figure 3: Maximum height of seat (SH), 

 

The distal end of ulna consists of the 

depression, known as fovea. It was 

measured in transverse axis as the distance 

between points where transverse axis meets 

the lateral most point on the lateral margin 

of fovea and the lateral end of base of 

styloid process of ulna. The maximum 

width of fovea in distal end of ulna was 

observed and recorded by using Digital 

Vernier caliper. 

 

 
Figure 4: Maximum width of fovea (FW) 

 

Styloid process is the bony projection from 

medial and posterior aspect of the lower end 

of ulna. It is measured as the distance 

between tips of styloid process to the base 

of styloid process. The maximum length of 

the styloid process was observed and 

recorded by using Digital Vernier caliper. 

 

 
Figure 5: Length of styloid process (SL) 

 

RESULTS 

It was observed that there was slight 

difference between the values of right and 

left side of lower end of ulna in all the 4 

parameters because they did not belong to 

same individuals. The values of all the 4 

parameters of lower end of ulna on both 

sides are statistically not significant. The 

average maximum width of pole on both 

sides was 4.13. The average maximum 

height of seat on both sides was 3.86. The 

average maximum width of fovea on both 

sides was 3.86 mm. The average maximum 

length of styloid process on both sides was 

6.175 mm. The results of all the parameters 

of right and left ulnae are given in table no: 

1. 

 
Table No. 1: Results showing all the parameters of right and left ulna 

Parameters  Right ulna 

(Mean/S.D.) 

 Left ulna 

(Mean/S.D.) 

 t 

 

 D.F. 

 

 P value 

 

95% C.I. for  

mean difference  

Mean maximum width of pole 4.19 ± 0.60 4.07 ± 0.52 1.069 49 0.291
NS 

-0.11 to 0.35 

Mean maximum height of seat 3.91 ± 0.55 3.81 ± 0.47 1.161 49 0.251
NS 

-0.07 to 0.28 

Mean maximum width of fovea 3.83 ± 0.44 3.89 ± 0.42 0.601 49 0.551
NS 

-0.24 to 0.13 

Mean maximum length of styloid process 6.26 ± 1.11 6.09 ± 1.06 0.789 49 0.434
NS 

-0.26 to 0.6 

 

DISCUSSION 

The distal end of ulna represents the 

fixed point around which hand and radius of 

movements occur in daily living. The 

importance of the distal end of ulna is useful 

for the treatment as well as it helps in 

guidance investigation and management of 

complex injuries. 
[7]

 Comparative study of 

mean values of all parameters among 

different authors and present study of right 

and left ulna is given in table no: 2. 

In the present study, the mean 

maximum width of pole on right side was 

4.19 ± 0.60 mm and 4.07 ± 0.52 mm on left 

side. The present study shows values similar 

to those obtained by Vijaykishan B et al 

(2016) from Bangalore, India. The values 

obtained from Sharma A (2011) in North 

India were slightly greater than the values 
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obtained from the South Indian and the 

present study. So it indicates that the values 

are different in different regions of India, 

which shows the regional variation. From 

the above study it is also concluded that the 

mean maximum width of pole was more on 

right side than the left side because the ulna 

belonged to different individuals. 

 
Table No.2: Comparative study of mean values of all parameters among different authors and present study of right and left ulna 

S.N. (mm) Side Present study Vijaykishan B et 
al. [2] (2016) 

Zarana AA et al. 
[3] (2014) 

Sharma A et al. 
[5] (2011) 

Oommen S S. 
[6] (2015) 

PW R 
L 

4.19 
4.07 

4.92 
4.93 

5.67 
5.72 

5.40 
6.10 

5.04 
5.0 

SH R 
L 

3.91 
3.81 

6.06 
5.75 

6.01 
6.46 

5.90 
6.90 

6.51 
6.42 

FW R 
L 

3.83 
3.89 

5.42 
5.17 

4.76 
4.10 

4.50 
4.90 

4.14 
4.50 

SL R 
L 

6.26 
6.09 

4.89 
4.5 

4.25 
5.28 

5.20 
5.00 

5.80 
5.50 

 

The mean maximum height of seat 

on right side was 3.91 ± 0.55 mm and 3.81 ± 

0.47 mm on left side. The present study 

shows values lesser than those obtained by 

Vijaykishan B et al, Zarana AA et al, 

Sharma A et al, Oommen SS and Joshi SD 

et al. 

The mean maximum width of fovea 

on right side was 3.83 ± 0.44 mm and 3.89 ± 

0.42 mm on left side. The present study 

shows values lesser than those obtained by 

Vijaykishan B et al, Zarana AA et al, 

Sharma A et al, Oommen SS and Joshi SD 

et al. 

In the present study, the mean 

maximum length of styloid process on right 

side was 6.26 ± 1.11 mm and 6.09 ± 1.06 

mm on left side. The present study shows 

values greater than those obtained by 

Vijaykishan B et al, Zarana AA et al, 

Sharma A et al and Oommen SS. 

 

CONCLUSION 

Clinically this study plays an 

important role for anatomists, forensic 

experts, orthopaedic surgeons, prosthetists 

for research, medico legal investigations, to 

construct suitable prostheses and operating 

patients with fractures at the lower end of 

ulna. 
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ABSTRACT 

BACKGROUND 

In spinal anaesthesia, commonly used drugs are isobaric bupivacaine and hyperbaric bupivacaine. Commonly opioids like 

fentanyl are used as adjuvants with local anaesthetics to improve analgesic intensity and to achieve faster onset and 

prolonged duration. This study aims at comparing isobaric bupivacaine-fentanyl and hyperbaric bupivacaine-fentanyl primarily, 

in terms of onset and duration of sensory and motor blockade and secondarily, in terms of haemodynamic changes and 

associated complications. 

 

MATERIALS AND METHODS 

Eighty patients belonging to American Society of Anaesthesiologists I and II undergoing infraumbilical surgeries under spinal 

anaesthesia were randomised into two groups. Group A received 3 ml of 0.5% isobaric bupivacaine with 25 micrograms 

fentanyl, while Group B received 3 ml of 0.5% hyperbaric bupivacaine with 25 micrograms fentanyl. Student’s unpaired t-test 

and the χ2 test were used to analyse the results, using the SPSS version 11.5 software. 

 

RESULTS 

The mean onset of sensory block was significantly faster in Group B (3.55 ± 0.96 min) than in Group A (5.70 ± 0.69 min). 

The mean duration of sensory block was significantly longer in Group B (189.65 ± 9.58 min) than in Group A (129.08 ± 3.47 

min). The mean onset of motor block was significantly faster in Group B (4.78 ± 0.80 min) than in Group A (7.83 ± 0.78 min). 

The mean duration of motor block was significantly longer in Group B (204.55 ± 12.46 min) than in Group A (171.18 ± 4.31 

min). Isobaric bupivacaine-fentanyl mixture was associated with better haemodynamic stability as compared with hyperbaric 

bupivacaine-fentanyl mixture. 

 

CONCLUSION 

Intrathecal isobaric bupivacaine-fentanyl mixture is associated with lesser duration of both sensory and motor blockade, 

thereby enabling quicker recovery from anaesthesia and also better haemodynamic stability as compared with hyperbaric 

bupivacaine fentanyl mixture for infraumbilical surgeries. 
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BACKGROUND 

Spinal anaesthesia is a commonly performed procedure for 

infraumbilical surgeries. The advantages are an awake and 

spontaneously breathing patient, minimal drug costs, 

reduction of usage of multiple drugs. It is a simple, 

effective and safe technique. Regional anesthesia 

techniques have seen numerous modifications over the last 

two decades with addition of newer anesthetic agents 

combined with adjuvant. Very few studies have been done 

comparing isobaric and hyperbaric bupivacaine with 

fentanyl. Hence with this study we attempt at comparing 

Isobaric bupivacaine-fentanyl and Hyperbaric buivacaine-

fentanyl in terms of onset and duration of sensory and 

motor blockade for infraumbilical surgeries under spinal 

anaesthesia. 
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MATERIALS AND METHODS 

The present study was conducted in the Department of 

Anaesthesiology, KLE’s Dr. Prabhakar Kore Hospital and 

Medical Research Center, Nehru Nagar, Belagavi during the 

period of January 2017 to December 2017. 

After obtaining the approval of ethical committee and 

written informed consent, a total of 80 patients undergoing 

elective infraumbilical surgeries under spinal anaesthesia 

were included in the study. Patients between the age 

group of 18-60 yrs.’, belonging to ASA Grade I and II 

scheduled for elective infraumbilical surgeries at K.L.E`S 

Dr. PrabhakarKore Hospital and Medical Research Center, 

Nehru Nagar, Belagavi between January 2017 to December 

2017 were included. The patients excluded were those who 

refused spinal anaesthesia, who were hypovolaemic, 

uncooperative, pregnant patients and those with spinal 

deformity. 

Patients were randomised based on computer 

generated randomisation table into two groups. 

Group A received 3 ml of 0.5% isobaric bupivacaine 

with 0.5 ml (25 micrograms) of fentanyl making a total 

volume of 3.5 ml of drug. 

Group B received 3 ml of 0.5% hyperbaric bupivacaine 

with 0.5 ml (25 micrograms) of fentanyl making a total 

volume of 3.5 ml of drug. 

A thorough Pre-Anaesthetic Evaluation was done. In 

the preoperative holding area, a wide bore I.V. access was 

secured and patients were preloaded with ringer lactate 

10ml/kg half an hour before induction of anaesthesia. 

Anaesthetic techniques were standardized for all patients. 

Inside the operation theatre, the patient were shifted 

onto the operating table. Standard non – invasive monitors 

were attached and baseline Heart Rate, BP, SpO2 was 

recorded. 

Patient were then put in left lateral position and under 

strict aseptic precautions, L3-L4 space was identified. Skin 

was infiltrated with 2 ml 0f 2% lignocaine. Using 23G 

Quincke spinal needle L3-L4 subarachnoid space was 

identified after confirming free flow of clear CSF. 

Group A: 3 ml of 0.5% isobaric bupivacaine with 0.5 

ml (25 micrograms) of fentanyl making a total volume of 

3.5 ml of drug was injected in L3-L4 subarachnoid space. 

Group B: 3ml of 0.5% hyperbaric bupivacaine with 0.5 

ml (25 micrograms) of fentanyl making a total volume of 

3.5ml of drug was injected in L3-L4 subarachnoid space. 

Patients were then immediately placed in supine 

position. Intraoperative and postoperative assessments 

were performed. The following parameters were 

monitored/measured: 

Sensory Blockade was assessed by pinprick in mid 

axillary line every minute till T10 block occurs, following 

which it will be assessed at 10-minute intervals for next 2 

hrs. and at 15-minute intervals beyond 2 hrs till full 

regression occurs. 

Sensory block onset was taken as the time of 

administration of drug to the time taken for sensory 

blockade till T10 dermatome and highest sensory 

dermatome blocked was recorded. Duration of sensory 

block was taken as the time for regression to two 

dermatomes from the highest dermatome reached and 

time for regression to S2 would be recorded. 

Surgery was allowed to start once T10 dermatome was 

blocked but GA was induced if this does not happen in 30 

minutes. Such cases were labeled as Block failure and 

excluded from final analysis. 

Motor Blockade was assessed immediately after 

sensory block assessment using a Modified Bromage scale. 

Bromage 0: - Free movement of legs and with ability to 

raise extended leg. 

Bromage 1: - Inability to raise extended leg and knee 

flexion is decreased, but full flexion of ankle and feet is 

present. 

Bromage 2: -Inability to raise leg or flex knees, flexion of 

ankle and feet present. 

Bromage 3: -Inability to raise leg, flex knee or ankle or 

move toes. 

 

Motor block onset was be taken as the time to reach 

modified Bromage score 3 and total duration of motor 

block will be taken as the time for return to modified 

Bromage score 0. 

In case patient doesn’t attain Bromage score of 3, the 

highest score attained was documented. 

Following surgery patient were not put on regular 

analgesics. Time for first rescue analgesia was noted and 

were treated with inj. Diclofenac sodium 75 mg added to 

100 ml of normal saline. 

Heart rate, Blood pressure and SpO2 were monitored 

throughout the surgery. 

Blood pressure and Heart rate were recorded at 2, 4, 

6, 8, 10, 15, 20, 25, 30 minutes and every 15 minutes till 

the end of surgery. Hypotension was defined as decrease 

in systolic B.P. by 20% from baseline values or a systolic 

B.P. less than 90 mm of Hg and was treated with 

incremental intravenous boluses of mephentermine 5 to 10 

mg and a bolus administration of 250 ml of Ringer Lactate 

solution over 10 mins. Bradycardia was defined as 

decrease in heart rate less than 50 beats per minute and 

was treated with intravenous Atropine 0.6 mg. 

Supplementary oxygen was given through face mask. 

Any side effects which occurred were duly documented 

 

Statistical Analysis 

Student unpaired ‘test was used to find significance of 

study parameters on continuous scale between the two 

groups. Chi - square test was used to find association 

between different classes of variables. A p – value <0.05 

was considered statistically significant. 

 

RESULTS 

A total of 80 patients undergoing infraumbilical surgeries 

under spinal anaesthesia were randomly allocated into one 

of the two groups based on a computer generated 

randomisation chart- 
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Group A: 3 ml of 0.5% isobaric bupivacaine with 0.5 

ml (25 micrograms) of fentanyl making a total volume of 

3.5 ml of drug was injected in L3-L4 subarachnoid space. 

Group B: 3 ml of 0.5% hyperbaric bupivacaine with 0.5 

ml (25 micrograms) of fentanyl making a total volume of 

3.5 ml of drug was injected in L3-L4 subarachnoid space. 

Data obtained was coded and analysed as below. 

 

 Group A Group B 

p-Value 
 Mean 

Standard 
Deviation 

Mean 
Standard 
Deviation 

Age 
(Years) 

45.55 13.34 46.38 11.26 0.7659 

Weight 
(Kgs.) 

54.58 4.02 56.38 4.47 0.0621 

Height 
(cms) 

153.30 5.52 155.57 5.57 0.0710 

Table 1. Mean Age, Weight and Height 
 

 
In the present study we found no statistically 

significant difference between Group A and Group B with 

regards to mean age (45.55 ± 13.34 and 46.38 ± 11.26 

years respectively; p = 0.7659), mean weight (54.58 ± 

4.02 and 56.38 ± 4.47 kgs. respectively; p = 0.0621) and 

mean height (153.30 ± 5.52 and 155.57 ± 5.57 cms 

respectively; P =0.0710). 
 

 Group A % Group B % Total 

Female 9 22.5 5 12.5 14 

Male 31 77.5 35 87.5 66 

Total 40 100 40 100 80 

Table 2. Sex Distribution 
 

 
 

In this study 77.5% were males and 22.5% were 

females in Group A and 87.5% were males and 12.5% 

were females in Group B, suggesting both the groups had 

comparable demographic characteristics. 

 

 
 

 
 

In our study, mean onset of sensory blockade was 

faster in Group B (3.55 ± 0.96 min) than in Group A (5.70 

± 0.69 min) 

The mean duration of sensory blockade was longer in 

Group B (189.65 ± 9.58 min) than in Group A (129.08 ± 

3.47 min). 

 

 
 

In the present study, mean onset of motor block was 

faster in Group B (4.78±0.80 min) than Group A (7.83 ± 

0.78 min) 

The mean duration of motor block was longer in Group 

B (204.55± 12.46 min) than Group A (171.18 ± 4.31 min). 
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Graph 7. Comparison of Mean Heart Rate at Different Intervals (bpm) 

 

In this study the mean heart rate in the pre-operative phase was 76.60 ±6.74 bpm in Group A and 72.28 ± 6.47 bpm in 

Group B. The heart rate fell to 70.65± 6.60 bpm at 60 minutes in Group A while it fell to 70.23± 7.10 bpm at 60 minutes in 

Group B. 

 

 

Graph 8. Comparison of Systolic Blood Pressure at Different Intervals (mmHg) 

 

In this study the mean systolic BP in the pre-operative phase was 128.60 ± 9.23 mm of Hg in Group A and 127.15 ±8.95 

in Group B. 

The systolic BP fell to 112.40 ± 8.54 mm of Hg at 60 minutes and 110.33 ± 6.87 mm of Hg at 105 minutes in Group A 

while it fell to 117.45 ± 8.86 mm of Hg at 60 minutes and 122.00 ± 9.09 mm of Hg at 105 minutes in Group B. 
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Graph 9. Comparison of Diastolic Blood Pressure at Different Intervals (mmHg) 

 

In this study the mean diastolic BP in the pre-operative phase was 79.70 ± 10.45 mm of Hg in Group A and 78.95 ± 8.13 

mm of Hg in Group B. The diastolic BP fell to 69.10 ±5.66 mm of Hg at 60 minutes and 67.93 ±5.95 mm of Hg at 105 

minutes in Group A while it fell to 69.35 ± 4.52 mm of Hg at 60 minutes and 72.61 ± 4.06 mm of Hg at 105 minutes in Group 

B. 

 

 

Graph 10. Complications/ Side Effects Observed (Percentage) 

In the present study, 5% of patients in Group A and 10% of patients in Group B developed bradycardia. 

12.5% of patients in Group B developed Hypotension. 

None of the patients in either group developed Nausea and vomiting or respiratory depression. 

 

 

DISCUSSION 

Spinal administration of local anaesthetics is the choice of 

anaesthesia technique for infraumbilical surgeries. Spinal 

anaesthesia has a quick onset, provides good relaxation 

with adequate sensory blockade. Hence it is one of the 

most commonly performed anaesthetic procedures in 

today’s times. 

Bupivacaine, the most commonly used local 

anaesthetic in spinal anaesthesia, is a racemic mixture (50: 

50) of its two enantiomers, levobupivacaine, S (−) isomer 

and dextro bupivacaine, R (+) isomer. Adverse reactions 

involving central nervous system and cardiovascular system 

have been reported in literature. These adverse reactions 

have been attributed to the R (+) isomer of bupivacaine. 

The advantages of using opioids like fentanyl with 

local anaesthetics are sensory blockade can be achieved 

with fewer pulmonary complications, early return of bowel 

functions, early discharge from hospital. 

In the present study, hemodynamic stability was 

better in Group A compared to Group B. The time of onset 
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of sensory blockade and motor blockade was faster in 

Group B compared to Group A. The durations of sensory 

and motor blockade were prolonged in Group B compared 

to Group A which was clinically significant. 

A study conducted by Madhusudan Upadya et al in 

January 2016 compared intrathecal hyperbaric 

bupivacaine-fentanyl mixture and isobaric bupivacaine-

fentanyl mixture in common urological procedures.1 One 

hundred patients belonging to American society of 

Anaesthesiologists grade I and grade II undergoing 

urological procedures were randomized into two groups. 

Group 1 received 3ml of 0.5% bupivacaine with 25 

micrograms fentanyl while Group II received 3ml of 0.5% 

hyperbaric bupivacaine with 25 micrograms fentanyl. The 

parameters measured included onset and duration of motor 

and sensory blockade, heart rate, blood pressure, 

respiratory rate. They concluded that isobaric bupivacaine-

fentanyl mixture was found to provide adequate 

anaesthesia with minimal incidence of haemodynamic 

instability. The results were similar to our study. 

In a study conducted by Axelsson KH et al, A double 

blind study of motor blockade in lower limbs, they 

concluded that Glucose-free bupivacaine solution gave 

significantly longer complete motor blockade than 

bupivacaine solution without glucose. The muscle strength 

of hip flexion and knee extension returned significantly 

later after administration of the glucose-free anaesthetic 

solution. A shorter total regression time (all movements) in 

the glucose-free group than in the group that received 

glucose in the anaesthetic solution meant that the patients 

could be mobilized after almost the same length of time, 

6.5-7 h, irrespective of which solution had been given - 

that is, not until 1.5-2 h had elapsed after Bromage grade 

0.2 

Another study by Seewal R, et al in January 2007 

evaluated effect of addition of different doses of fentanyl 

intrathecally to 0.5% hyperbaric bupivacaine on 

perioperative analgesia and subarachnoid block 

characteristics in lower abdominal surgery: A dose 

response study.3 A population of 60 patients belonging to 

ASA I and II were randomized to receive a spinal 

anaesthetic with 2.2 ml of 0.5% hyperbaric bupivacaine 

saline (control group) or fentanyl 10, 20, 30 or 40 

micrograms. The conclusion was that in a non-obstetric 

population receiving spinal anaesthetic for lower abdominal 

surgery, addition of 10 micrograms fentanyl to 0.5% 

hyperbaric bupivacaine significantly improves the quality 

and duration of analgesia. No further advantage occurs if 

the dose of fentanyl is increased upto 40 micrograms 

Another study by MochamatHelmi, et al in February 

2014 compared intrathecal use of isobaric and hyperbaric 

bupivacaine during lower abdominal surgery.4 Sixty 

patients with ASA I and II, undergoing elective lower 

abdominal surgeries with the estimation in duration no 

longer than 120 minutes were enrolled. Patients were 

randomized with sealed envelope method into 2 groups. 

Group I received 4 ml of 0.5% isobaric bupivacaine while 

group 2 received 4 ml of 0.5% hyperbaric bupivacaine. 

Neither the anaesthesiologist performing SAB and 

collecting perioperative data nor the patients were aware 

of the used solution. They concluded that isobaric 

bupivacaine produced more rapid onset and longer 

duration compared to hyperbaric bupivacaine. This was 

contrary to our findings where hyperbaric bupivacaine had 

a faster onset and a longer duration of analgesia.5 

In another study comparing intrathecal isobaric and 

hyperbaric bupivacaine anaesthesia for lower abdominal 

surgeries, 20 mg bupivacaine was used without additives. 

There was no statistically significant haemodynamic 

variation between the two groups. It was found that the 

onset of analgesia and motor blockade was faster with 

isobaric bupivacaine and the duration of analgesia was 

prolonged with isobaric bupivacaine, which was contrary to 

our findings where hyperbaric bupivacaine had a faster 

onset and a longer duration of analgesia.5 

     In a study conducted by Abuzaid S et al, The influence 

of diamorphine on spinal anaesthesia induced with isobaric 

0.5% bupivacaine, they concluded that addition of 1 mg 

diamorphine to intrathecal 0.5% bupivacaine produced a 

prolonged and satisfactory analgesia in more than half the 

patients undergoing lower limb arterial or inguinal surgery, 

and the analgesic requirements of the remainder during 

the first postoperative 24 h were much less than those who 

received bupivacaine alone. In the urological surgery set 

there were no significant differences between the group 

who received bupivacaine and diamorphine, and the group 

who received bupivacaine alone.6 

In a Cochrane analysis comparing six studies including 

394 patients with intrathecal hyperbaric and isobaric 

bupivacaine,4 the results were almost similar to our study. 

It was found that hyperbaric bupivacaine had rapid onset 

of analgesia and requirement for supplemental analgesia 

were also less. However, variability in the dose, use of 

adjuvant drugs and differences in the technique used for 

regional anaesthesia should be taken into consideration.7 

In a study conducted by Hallworth et al, 150 patients 

undergoing elective cesarean delivery were randomized to 

receive a hyperbaric, isobaric, or hypobaric intrathecal 

solution of 10 mg bupivacaine during spinal anesthesia 

induced in either the sitting or right lateral position. After 

an intrathecal injection using a combined-spinal technique, 

patients were placed in the supine wedged position. They 

determined the densities of the three intrathecal solutions 

from a previously validated formula and measured using a 

DMA-450 density meter. Data collection included sensory 

level, motor block, episodes of hypotension, and ephedrine 

use. Statistical analysis included analysis of variance and 

Cuzick's trend. In the lateral position, baricity had no effect 

on the spread of sensory levels for bupivacaine compared 

to the sitting position, where there was a statistically 

significant difference in spread with the hypobaric solution 

producing higher levels of analgesia than the hyperbaric 

solution (P = 0.002). However, the overall differences in 

maximal spread only differed by one dermatome, with the 

hyperbaric solution achieving a median maximum sensory 

level to T3 compared with T2 for the isobaric and 
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hypobaric solutions. Motor block was significantly (P = 

0.029) reduced with increasing baricity and this trend was 

significant (P = 0.033) for the lateral position only. 

Hypotension incidence and ephedrine use increased with 

decreasing baricity (P = 0.003 and 0.004 respectively), 

with the hypobaric sitting group having the most frequent 

incidence of hypotension (76%) as well as cervical blocks.8 

In a study conducted by Pitkanen et al, Possible 

correlations between age and certain characteristics of 

spinal blockade with plain bupivacaine were investigated in 

124 patients, ages ranging from 15 to 92 yr. Three millilitre 

of 0.5% solution (sp. gr. 1.000 at 37 degrees C) was 

injected at the L3-L4 interspace. There were great 

individual variations in all age groups, but the maximum 

spread of analgesia increased with age, although the 

correlation was poor (P less than 0.05). The spread of 

analgesia to L2 and L3 segments in the oldest patients 

(greater than or equal to 70 yr) was about twice as fast as 

that in the youngest (less than 30 yr). Complete motor 

blockade of the lower extremities developed most rapidly in 

the oldest patients (greater than or equal to 80 yr; mean 

11 min), while in patients younger than 50 yr the mean 

time to complete motor block was approximately doubled. 

The mean sensory recovery of the two uppermost 

segments and the mean sensory recovery of the S1 

segment did not correlate significantly with age.9 

Our study results correlated with the studies by 

Madhusudan Upadya et al.1 Hemodynamic stability was 

better with isobaric bupivacaine-fentanyl group compared 

to Hyperbaric bupivacaine-fentanyl group. 

 

CONCLUSION 

0.5% hyperbaric bupivacaine with fentanyl is significantly 

more potent than 0.5% isobaric bupivacaine with fentanyl 

in terms of onset and duration of sensory and motor block 

whereas, the haemodynamic parameters including HR, SBP 

and DBP are more stable in 0.5% isobaric bupivacaine with 

fentanyl than 0.5% hyperbaric bupivacaine with fentanyl in 

patients undergoing infraumbilical surgery under spinal 

anaesthesia. 

Intrathecal isobaric bupivacaine-fentanyl mixture is 

associated with lesser duration of both sensory and motor 

blockade, thereby enabling quicker recovery from 

anaesthesia and also with better haemodynamic stability 

for infraumbilical surgeries as compared with hyperbaric 

bupivacaine fentanyl mixture. 
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ABSTRACT 

BACKGROUND 

Autoimmune blistering diseases are caused by autoantibodies which act against the target antigens present in the 

dermoepidermal junction. Immunofluorescence studies are considered as the most important diagnostic tool in the diagnosis 

of autoimmune blistering disease. Supplementing it with the clinical and histopathological diagnosis helps in arriving at the 

accurate diagnosis and management of autoimmune blistering disease. 

 

MATERIALS AND METHODS 

The study includes various autoimmune blistering diseases diagnosed by clinical, histopathological and direct 

immunofluorescence (DIF) pattern over a period of 5 years from January 2011 to December 2015. 

 

RESULTS 

Male to female ratio was 1: 1.54. Pemphigus vulgaris was the most common (59%), followed by bullous pemphigoid which was 

seen in 25% of the cases. Chronic bullous disease of childhood, pemphigus foliaceous and lichen planus pemphigoides 

constituted 8%, 6% and 2% of the cases respectively. 

 

CONCLUSION 

Direct immunofluorescence (DIF) pattern is important in histopathological investigation and helps in reaching confirmatory 

diagnosis of autoimmune blistering disease. 
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BACKGROUND 

Skin is the single largest organ of the body and the 

involvement of skin and mucous membranes manifest along 

with various diseases. Autoimmune blistering diseases are a 

group of heterogeneous disorders in which autoantibodies 

target structures which are important for integrity of skin 

and mucous membrane and lead to blister formation. They 

have dramatic impact on the patient and their family and 

have severe economic consequences for the family and 

health services. Intensive investigations have been carried 

out regarding autoimmune blistering diseases in recent 

years.1 

In today’s scenario the treating dermatologist pose 

great challenges to Autoimmune blistering diseases as they 

are a significant group of dermatoses. Most epidemiological 

studies have focused on a single autoimmune blistering 

disease. Few surveys have described the complete spectrum 

of various autoimmune blistering diseases in a region.2 

The presence of vesicles or bullae at any level within 

the epidermis or at the dermoepidermal junction is 

characterized by the vesiculobullous reaction pattern.3 It 

includes intraepidermal disorders like pemphigus vulgaris 

(PV) and pemphigus foliaceus (PF) and subepidermal 

disorders like bullous pemphigoid (BP), cicatricial 

pemphigoid (CP), linear IgA disease (LAD), dermatitis 

herpetiformis, pemphigoid gestationis, lichen planus 

pemphigoides (LPP), epidermolysis bullosa acquisita and 

bullous systemic lupus erythematosus.4 Depending on the 

location of the bulla, these disorders can be classified as 

intraepidermal and subepidermal. 
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Systematic analysis of blisters involves the pathological 

evaluation, which includes the blister separation plane, the 

blister formation mechanism and the character of the 

inflammatory infiltrate, indicating its absence or presence.5 

Investigative dermatology has created new horizons 

over the past 10 years. Over the last two decades, great 

advances have been made in understanding the clinical 

behaviour and molecular nature of autoimmune diseases. 

To achieve the diagnosis, histopathological examination is 

necessary, but a definitive diagnosis can be achieved only 

using immunofluorescence study. Research techniques such 

as immunoelectron microscopy and immunoblotting may 

help in achieving the accurate diagnosis in the individual 

patient but do not replace the clinician.1 

Large doses of Corticosteroids remain the mainstay 

treatment of autoimmune blistering diseases, which have 

eventually led to downfall in the mortality of the disease. 

Combination of corticosteroids and immunosuppressive 

drugs with dapsone have given satisfactory results.3 

Western as well as Indian literature have highlighted on 

a particular entity only in the disease spectrum but a 

comparative prevalence of the disease with clinical and 

histopathological study has been attempted by very few 

people. 

This study is done to analyse the clinical, 

histopathological and immunofluorescence features of 

autoimmune blistering diseases and to evaluate the 

diagnostic significance of immunofluorescence in these 

disorders. 

 

Objectives of The Study 

 To study the prevalence of various entities in patients 

with autoimmune blistering disease at KLES Dr 

Prabhakar Kore Hospital and MRC, Belagavi. 

 To correlate the Direct immunofluorescence (DIF) 

patterns with clinical and histopathological findings. 

 

MATERIALS AND METHODS 

This is a Hospital based retrospective study where in a total 

of 816 biopsies were reported over a period of 05 years from 

the Department of Dermatology, Venereology and Leprosy 

and were reviewed (January 2011 to December 2015). 

Clinical diagnosis was collected from the files of department 

of Dermatology and the same was evaluated for the reports 

of histopathological and direct immunofluorescence 

diagnosis. For histopathological examination (HPE) a typical 

small early blister was chosen. It was cleaned using 70% 

alcohol. The area was then anaesthetized by infiltrating 2% 

lignocaine subcutaneously. An elliptical incision was made 

around the lesion. With a part of the normal skin through to 

the subcutaneous fat, the intact blister was removed. This 

was transferred to 10% formalin for histopathological 

examination. 

For processing after fixation in 10% formalin for 12 – 

24 hours, at Pathology Laboratory, the tissue was subjected 

to processing and paraffin embedding. The biopsy was 

oriented such that the sections obtained passed vertically 

through the skin. Sections of 3-5 mm were cut and stained 

with Haematoxylin and eosin, cleared and mounted. 

The separation plane, whether subcorneal, 

intraepidermal, suprabasal, subepidermal or intradermal 

was observed. The character of the inflammatory infiltrate, 

its presence or absence, its pattern, the type of 

inflammatory cell infiltrate in the blister or in the dermis was 

separately recorded. In the dermis, localization of the 

inflammatory infiltrates whether in the superficial dermis, 

perivascular or periadnexal location was also observed. 

For direct immunofluorescence (DIF), Perilesional skin, 

from an end of an elliptical biopsy taken for histopathology 

was biopsied. Tissue specimens in Michel’s transport 

medium were then sent to the Department of Skin and STD, 

Kasturba Medical College, Manipal for direct 

immunofluorescence. 

In the laboratory, the tissue specimens were washed 

with phosphate buffered saline (PBS) to remove any residual 

blood proteins. The tissue was then snap frozen in a cryostat 

at -16 to -18 degree Celsius. A drop of optical clear 

transparent (OCT) embedding compound was added. The 

skin biopsy was then correctly oriented in the central fluid 

portion, covered with further OCT. DIF is a one-step 

procedure. Tissue sections are incubated with Fluorescein 

isothiocyanate (FITC) – conjugated goat antihuman IgG 

antisera and viewed under fluorescent microscope. 

 

RESULTS 

The present study is a five-year retrospective study which 

included 61 patients who attended the OPD of Dermatology, 

Venereology and Leprosy in KLES Dr Prabhakar Kore 

Hospital and MRC, Belgaum, from January 2011 to 

December 2015. The age group ranged from 5 years (A 

female diagnosed with BP) to 85 years (a male diagnosed 

with BP) with a mean age of 50.16 years. The male to 

female ratio was 1:1.54. 

 

Type Number of Cases % of Total 

Pemphigus 

Vulgaris 
36 59 

Pemphigus 

Foliaceous 
4 6 

Bullous 

Pemphigoid 
15 25 

CBDC 5 8 

LPP 1 2 

Total 61 100 

Table 1. Types of Autoimmune Blistering Disease 

 

In the present study, pemphigus vulgaris constituted 

the most common Autoimmune Blistering Disease 

constituting 59% (36 out of 61 cases), followed by bullous 

pemphigoid constituting 25% of the cases. Chronic bullous 

disease of childhood, Pemphigus foliaceous and Lichen 

planus pemphigoides constituted 8%, 6% and 2% of the 

cases respectively. 
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Itching and burning sensation of the eroded skin were 

the common symptoms Vesicles, bullae, erosions and 

crusting were the most common clinical findings observed. 

Patients of PV, PF, and BP had lesions over the trunk, 

involvement of extremities, face and scalp was also seen 

with PV and PF. 

DIF findings were positive in 60 patients. Whereas 57 

histopathological findings were seen positive in almost all 

cases except in 4 biopsy reports. 

 

 

 

 

 

Figure 1 

 

On histopathology all cases of Pemphigus Vulgaris 

showed the floor of the blister is lined by basal keratinocytes 

denoting the blister to be suprabasal upper dermis has 

lymphocytic infiltration with neutrophils. Cases of Bullous 

pemphigoid showed small fragments partly covered with 

stratified squamous epithelium with dermis and 

subepidermal bullae seen with destruction of bullous layer. 

The bullae show scanty eosinophilic infiltrate along with a 

few lymphocytes. In patients with LPP thinned epidermis 

with mild hyperkeratosis with pigment incontinence and 

melanophages are seen in upper dermis. 

 

 

 

Figure 2 
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Image 1. Direct Immunofluorescence – Bullous 
Pemphigoid – Showing Continuous Linear 
Deposition of IgG and C3 Along Basement 

Membrane Zone 

 

 
Image 2. Direct Immunofluorescence – Pemphigus 

Vulgaris - Showing Deposition of IgG in  
Squamous Intercellular Substance in  

the Epidermis in a Fishnet Pattern 

 

 
Image 3. Microscopy: Pemphigus Vulgaris – 

Suprabasal Bulla – Roof, Floor, Contents 
(Acantholytic Cells and Inflammatory Cells) of the 

Bulla, Dermis (100X, H and E) 

 

On DIF examination 25 cases out of 36 showed 

intercellular space (ICS) deposition of IgG and C3 in all the 

cases of pemphigus vulgaris. 15 cases out of 36 showed 

only C3 deposition at the ICS. 

All cases (i.e. 15 out of 15 cases) of BP showed linear 

IgG and C3 deposition in the basement membrane zone 

(BMZ). 

 

Here 4 out of 5 patients of CBDC (chronic bullous 

disease of childhood) showed linear deposition of IgA along 

the (BMZ). In case of lichen planus pemphigoides it showed 

a linear deposition of IgA at the BMZ. All except two clinically 

suspected cases of DH were not confirmed either by 

histopathology (HPE) or direct immunofluorescence (DIF). 

The final diagnosis was based on Clinical Diagnosis, 

histopathology and DIF. 

 

DISCUSSION 

The presence of vesicles or bullae at any level within the 

epidermis or at the dermoepidermal junction is 

characterized by the vesiculobullous reaction pattern.3 It 

includes intraepidermal disorders like pemphigus vulgaris 

(PV) and pemphigus foliaceus (PF) and subepidermal 

disorders like bullous pemphigoid (BP), cicatricial 

pemphigoid (CP), linear IgA disease (LAD), dermatitis 

herpetiformis, pemphigoid gestationis, lichen planus 

pemphigoides (LPP), epidermolysis bullosa acquisita and 

bullous systemic lupus erythematosus.4 DIF demonstrates 

the amount of immunoglobulin and complement deposited 

within the skin biopsy specimen it can differentiate the type 

of Autoimmune blistering disease depending on the type of 

immune deposits and the pattern of deposition. 

Male to female ratio in this study was 1:1.54 which was 

comparable to other studies done by Shamim et al6 and 

Baum S7 In our current study, Pemphigus (65%) group of 

disorders was the most common autoimmune blistering 

disease and PV (59%) was the most common by PF (6%) 

and this was in accordance with several other studies.8,9,10,11 

On histopathology, all cases of PV (100%) showed 

suprabasal bulla with lymphocytic infiltration with 

neutrophils.12,13 

 

Disease 
Clinical 

Diagnosis 

HPE 

Diagnosis 

DIF 

Diagnosis 

PV 36 36 40 

PF 4 4 1 

BP 15 15 15 

CBDC 5 2 3 

LPP 1 1 1 

Table 2. Number of Cases Diagnosed by Clinical, 
Histopathological and Direct Immuno-

fluorescence Test of Various Autoimmune 
Blistering Disease 

 

Whereas all cases of BP (100%) showed subepidermal 

bullae with destruction of bullous layer having eosinophilic 

infiltrate. 

Out of 5 cases, Of CBDC in 3 cases (3%) showing 

features of a subepidermal bulla and a neutrophil rich 

infiltrate. 1 case of LPP (100%) showed thinned epidermis 

with mild hyperkeratosis having melanophages was seen in 

upper dermis. 

On DIF, all PV (100%) patients showed IgG deposition 

in intercellular space and C3 deposition in intercellular space 

in 70% of the cases in contrast to the similar studies.8,14,15,16 
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DIF findings of a linear deposition of IgG and C3 along 

the BMZ was matched with the clinical diagnosis in all cases 

of BP (100%). 

5 cases of CBDC were clinically diagnosed out of which 

only 3 cases showed the linear IgA deposition at BMZ on 

DIF findings. 

On analysis, out of 61 cases, 55 (90%) cases of 

autoimmune blistering diseases showed a positive similarity 

between clinical, histopathological and DIF findings. In the 

remaining 6 cases, the clinical diagnosis was different from 

that of histopathology and DIF pattern. 

 

CONCLUSION 

Clinical examination and cytology are the initial steps in 

making a diagnosis of autoimmune blistering disease. 

Histopathological examination and direct 

immunofluorescence are required for making a definitive 

diagnosis in autoimmune blistering disease. Direct immune-

fluorescence is helpful in confirming the diagnosis. However, 

it is not a substitute for histopathology, but rather additional 

investigative procedure to arrive at diagnosis. 
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 INTRODUCTION

Lipodystrophies are heterogenous group of disorders 
with selective loss of adipose tissue which can either 
be partial or complete. Barraquer Simons Syndrome is 
the first acquired partial lipodystrophic (APL) disorder 
described by Mitchell (1885), Barraquer (1907) and 
Simons (1911). It is also known as lipodystrophia 
progressive or Cephalothoracic lipodystrophy [1]. 
Gellis, Senior and Colleagues have described 
association of Acquired partial lipodystrophy (APL) 
with Membranoproliferative Gomerulonephritis 
(MPGN).

CASE REPORT

A 35 year old female presented to our skin OPD with 
the complaints of loss of fat over bilateral cheeks 
since 4 years. It was Insidious in onset which gradually 
progressed to involve bilateral arms, upper back & 
both the hips in a span of about 1 year. She also 
complained of increased loss of hair from the scalp 

and right eyebrow since 3 months. She was the second 
child of non-consanguineous, healthy parents. She 
had regular menstrual cycles. Her past medical history 
was insignificant and no intake of any drug. There was 
no history suggestive of recent viral infection, insulin 
resistance or any significant weight loss. There was no 
family history of the same condition.

On examination there was bilateral loss of buccal fat 
pads (Fig. 1) and prominent zygomatic arches. There 
was loss of subcutaneous fat over bilateral arms, (Fig. 2) 
upper back and bilateral waist. Furthermore, there 
were multiple nodular swellings, each measuring about 
1x2 cm palpable in the submandibular region and 
solitary firm mass with ill-defined margins palpable in 
the lower inner quadrant of right breast. Scalp showed 
ill-defined areas of hair loss with thickened skin and 
loss of hair from the lateral aspect of right eye brow 
with thick underlying skin. The subcutaneous fat 
was preserved in other anatomic regions. Thyroid was 
normal on palpation. Hepatosplenomegaly, umbilical 
hernia, acanthosis nigricans, clitorimegaly, hirsutism 
or acromegalic features were absent. Systemic 
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examinations were unremarkable, including her 
Ophthalmic and neurological status.

Her complete blood count, biochemical parameters 
(with renal and liver function tests), urine analysis 
with urinary albumin excretion, thyroid function tests 
revealed no abnormalities. Her fasting glucose and 
HbA1c presented normal values. There was reduced 
HDL-cholesterol with normal LDL cholesterol and 
triglycerides levels. The C3 levels were normal but 
towards lower level (94 mg/dL). ANA was negative 
with serum markers being nonreactive. Histopathology 
was suggestive of lipoatrophy (Fig. 3). Ultrasound of 
neck and breast suggested multiple lipomas and breast 
mass suggestive of BIRADS grade IV with moderate 
suspicion of malignancy respectively. Furthermore, 
Excision biopsy of breast mass reported chronic 
mastitis. The patient had neither renal involvement, 
nor any severe metabolic disorders until our last 

observation. She was counseled about the disease and 
was started on Tab Rosiglitazone 4mg OD and called 
for follow up.

DISCUSSION

There are four major categories of Lipodystrophies: 
Congenital generalized lipodystrophy (Berardinelli Seip 
syndrome), Familial partial Lipodystrophy, Acquired 
Generalised Lipodystrophy (Lawrence syndrome) and 
Acquired partial Lipodystrophy (APLD, Barraquer –
Simmons syndrome. The new entity is HAART induced 
lipodystrophy in HIV patients [2].

Our patient had clinical features suggestive of APL 
fitting into essential diagnostic criteria proposed by 
Misra et al. (Table 1) and one of supportive criteria 
that is absence of family history. The etiology of APL 
is unclear. Most cases are sporadic with Female to 
Male ratio 4:1. Mutations in LMNB2 gene has been 
identified in few patients [3].

The onset of APL is in childhood or adolescence age 
group. Clinically it starts with fat loss in a cephelo-
caudal distribution starting from face, neck, upper 
extremities and trunk sparing lower abdomen, thighs 
and legs [4]. The fat loss is because of Complement 

Figure 1: Loss of Buccal pad of fat.

Figure 2: Loss of fat over upper third of arm and bilateral hip.

Figure 3: Histopathology showing decrease in fat with atrophy.

Table 1: Diagnostic critertia for acuired partial 
lipodystrophy (proposed by misra et al1)
1. Essential criteria: Gradual onset of bilaterally symmetrical subcutaneous 
fat loss from face, neck, upper extremities, thorax and abdomen but sparing 
lower extremities.
2. Supportive criteria:
A: Clinical

1. Onset of subcutaneous fat loss during childhood and adolescence
2. Absence of family history of lipodystrophy
3. Presence of autoimmune diseases.

B: Laboratory
1. Low serum levels of complement 3
2. Presence of serum C3NeF
3. Proteinuria
4. MPGN on renal biopsy
5. Characteristic body fat distribution as documented by skinfold thickness 
measurements, computerized axial tomography or MRI (confi rmatory).
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3 Nephritic factor that blocks degradation of C3 
Convertase enzyme and lysis of adipocytes that 
expresses factor D [5]. Approximately 20% of 
patients develop MPGN and some of these can 
progress to end stage renal disease requiring renal 
transplantation [6]. Metabolic complication is not 
seen in APL. Infections and autoimmune diseases 
have been linked with APL.

Our patient had essential criteria of fat loss in 
cephelocaudal distribution and supportive criteria 
absence of family history. Her metabolic profile was 
within normal limits. She had atypical presentation 
of loss of fat from waist; such presentation is unusual 
in APL.

Mangement of APL is diet and exercise. Metreleptin 
therapy is not useful in APL as serum leptin levels are 
not deranged. Thiazolidinediones has been tried in APL 
which improves insulin resistance and hyperglycemia 
and stimulates the growth of adipocytes [7,8]. Cosmetic 
procedures like autologous fat transfer, dermal fillers 
for fat loss has been tried.

CONCLUSION

APL is a very rare form of lipodystrophy. We report 
this case because of its atypical presentation and its 
importance of regular follow up and management to 
prevent metabolic and renal complications.

CONSENT

The examination of the patient was conducted 
according to the Declaration of Helsinki principles.
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Introduction

Medically unexplained physical symptoms
(somatic symptoms) are common in children and
adolescents1 (Referred simply as children here after
in this chapter). The severity of such symptoms
varies from being transient, mild and self-limiting to
being chronic and impairing. Various disorders
comprising such impairing somatic symptoms are
grouped into the category of somatization disorders.
The word “Somatization” means the tendency to
experience and communicate somatic distress and
symptoms, unexplained by pathological findings.2

Children with somatization disorders often are
first seen by general practitioner or a paediatrician.
They are referred to mental health professionals late
in the course of illness, often leading to excessive,
unnecessary investigations and overuse of medical
services. If not identified and managed early, these
disorders are known to cause long term psychiatric
complications, poor quality of life for the children
and significant burden of care for families.3 This
article aims to help the reader to understand the
etiological factors and clinical features of somatiza-
tion disorder and also basic management principles.

Epidemiology

Though somatic symptoms are reported to be
common in children, the epidemiological data about
the somatization disorders in children is sparse. There
is no data specific to the DSM-5 somatic symptom
disorder in children. In his classical study, Apley
reported that about 10% of school children had at
least thrice experienced the severe pain abdomen
over a period of three months.4 Different population
based studies have reported the different prevalence
rates of somatic symptoms ranging from 2 to 10 %

to 25 to 80%.  Whereas a clinic based study reported
a prevalence of 1.3 to 5%. Recurrent abdominal
pain accounts for around 5% of the paediatric clinic
visits. Headaches have been reported to affect 20%
to 55 of all children, with 10% of teenagers reporting
frequent headaches, chest pain, nausea, and fatigue.5,

6 Higher prevalence of somatization is seen in girls
(10.7%) than boys (4.5%)6-8 Body dysmorphic
disorder, another variant of somatoform disorder, has
prevalence of approximately 1% (0.7 to 1%).9,10

However, Dyl et al (2006), in their study found that
6.7 % of adolescents have either definite or probable
body dysmorphic disorder.11

Some differences in the prevalence of somatiza-
tion in different cultures in observed in adults.
Kleinman (1977) found the difference between
prevalence of somatization higher in population of
East in comparison to population of West and study
by Weiss et al (2009), also found higher prevalence
of somatisation in the psychiatric clinics in response
to stress in the East in comparison to West. These
evidences favour the belief that, as a stress response,
population from East tend to somatize, whereas
population from West present with depressive
symptoms, which again indicates the possible cultural
attribution to variation in stress responses.12,13

However, there is no definite evidence to say that
the same trend is observed in children.

Nosological Aspects
There are some differences in how these

disorders are described and classified by Inter-
national Classification of Diseases (ICD) and the
Diagnostic and Statistical Manual of Mental disorders
(DSM). Further there are differences between the
recently released DSM-5 and its predecessor DSM
IV TR.
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ICD-10 describes somatoform disorders as
having:

(i) Repeated presentations of physical
symptoms,

(ii) Persistent requests for investigations despite
negative findings and reassurance, and

(iii) The resistance for the attempts to discuss
the possibility of psychological causation.
ICD-10 subdivides these disorders into
somatization disorder, undifferentiated
somatoform disorder, hypochondriacal
disorder, somatoform autonomic dysfunc-
tion, persistent somatoform pain disorder,
and other somatoform disorders.14

DSM-IV describes these disorders as having:
(i) Physical symptoms suggesting a medical

condition; however, no medical disease,
substance misuse or another mental
disorder can be found to account for these
symptoms

(ii) The symptoms cause significant distress or
impairment in social, occupational or other
areas of functioning

(iii) The physical symptoms are not intentionally
produced. DSM-IV subdivides somatoform
disorders into somatization disorder, undiffe-
rentiated somatoform disorder, conversion
disorder, pain disorder, hypochondriasis,
body dysmorphic disorder and somatoform
disorder not otherwise specified (includes
unexplained physical complaints, e.g.,
fatigue).15

As one can observe, conversion disorders are
grouped together with somatoform disorders in
DSM where as they are part of dissociative

disorders in ICD. Neurasthenia is also a separate
diagnostic category in ICD, whereas, Body
dysmorphic disorder is not a separate diagnostic, it
is considered under the category of hypochondriacal
disorder.

DSM-5 has brought the several changes.
Theterm “somatoform disorder” is replaced by
“somatic symptom disorder”. Diagnosis is not based
on “absence of any identifiable physical cause”,
rather a positive diagnosis based on the presence
ofmaladaptive cognitive and behavioural patterns
associated with the somatic symptoms like excessive
preoccupation, exaggerated importance attached to
symptoms and disproportionate impairment
associated with the symptoms. 16 DSM-5 has
achieved simplicity to some extent by removing
some overlapping diagnostic entities. It has also
emphasised the concept that presence of a medical
illness do not rule out somatoform disorders, and
they can coexist.17 By discarding the mind body
dualism, it has made some efforts to reduce stigma.
Table No. 1 compares the different disorders
included under the heading of somatoform disorders
in ICD-10, DSM-IV TR and DSM-5.

Application of the above readymade diagnostic
criteria to children poses some problems. Children
rarely present with the classic syndromes described
above, they rather present with discrete symptoms.
It is difficult to find cognitive symptoms like
exaggerated importance, excessive preoccupation
with symptoms in children. For the latter problem,
DSM-5 has given a provision to consider the parents’
reaction to the symptoms.16 Research focusing on
formulating the specific diagnostic guidelines for
children is needed. We have followed DSM-5 in
this chapter.

Table-1: Comparison of the different disorders included under the heading of somatoform
disorders in ICD-10, DSM-IV TR and DSM-5

ICD 10 DSM-IV TR DSM-5

Somatization disorder Somatization disorder
Persistent Somatoform pain disorder Somatoform pain disorder Somatic symptom disorder
Undifferentiated somatoform disorder Undifferentiated somatoform disorder
Hypochondriacal disorder Hypochondriasis Somatic symptom disorder

Illness anxiety disorder
No category Conversion disorder Conversion disorder
Somatic autonomic dysfunction No category No category
No category Body dysmorphic disorder No category
Other somatoform disorders Somatoform disorder NOS No category
Somatoform disorder NOS
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Etiology

The definite etiology of somatoform disorders
is not known. Nevertheless, many bio-psycho-social
factors are identified, which possibly play role.
Thorough understanding of this model is also essen-
tial for complete assessment and holistic manage-
ment of the disorder.

Biological factors
Children with somatic symptoms are more likely

to have family members with higher levels of
somatic symptoms.18 Recent evidences suggest a
strong genetic component in the form of polymor-
phism of catecholamine-O-methyl Transferase
(COMT), related to pain sensitivity. The promoter
region of serotonin transporter gene is associated
with traits like neuroticism and anxiety, which are
commonly found in children with frequent somatic
symptoms.18

Other than the genetic factors, some other
biological factors explain the generation of somatic
symptoms in somatoform disorders. Patients with
conversion disorders may have – prolonged motor
reaction time, activation of prefrontal, orbitofrontal,
and anterior cingulate areas and decreased blood
flow to certain brain areas (basal ganglia and
thalamus).19-22

Child related factors
Children who are conscientious, perfectionistic

(obsessive), sensitive, insecure and anxious are more
prone to develop frequent somatic symptoms under
stress. Children with high levels of functional somatic
symptoms have fewer adaptive coping skills. They
use poor coping skills like disengagement, rumination
over pain, avoidance, anger, cognitive interference
or combination of them.3,23 Preoccupied and fearful
attachment styles also are associated with faulty
symptom perception and service utilization.24 Other
psychological factors that may contribute to soma-
tization is increased anxiety sensitivity and tendency
for catastrophizing the physical symptoms. High
anxiety sensitivity also influences the catastrophizing
beliefs about physical symptoms by making them
stronger.25

Family related issues
Children with somatic symptoms are more likely

to have anxious mothers than healthy children.

Somatization can also be a learnt behaviour. Further,
parental reaction to the child’s symptoms also
determines the clinical picture. Over protective and
anxious parents are more likely to have somatising
children. Somatization can also be an indicator of
underlying family disputes.3,23,24,26,27

Environmental factors
Negative and adverse events at home and

school increase somatic symptoms in children. High
academic expectations from parents, child-teacher
relationship, bullying in peer group are commonly
associated with stress and somatic symptoms.
Sexual abuse is one important factor to be consi-
dered, as children who have undergone sexual abuse
are more likely to have psychiatric consequences,
including somatization.26,27 It was also found that
childhood abuse and neglect (both physical and
emotional) may play causative rolein body
dysmorphic disorder.28

Biological factors
• Family h/o somatization,

anxiety

• Genetic studies

• COMT polymorphism

• 5HT gene

Psychological
factors
• Consientiousness,

perfectionistic,
anxious traits

• Poor coping skills

• Faulty attachment
styles

Social factors
• Role models in family

Overprotective and
anxious parents

• Family disputes

• School related
problems

• H/O abuse

Fig. 1: Etiological factors for the children’s somatic
symptoms

Individual Syndromes
We have followed the DSM-5 classificatory

system while describing the different somatization
and conversion disorder in this chapter. In DSM-5,
the term used is somatic symptom and related
disorder with five subtypes which have been
explained here (Table 2, 3, 4, 6, 7).

Somatic Symptom Disorder
The DSM-5 Somatic symptom disorder has

replaced somatization disorder, undifferentiated
somatoform disorder and somatoform pain disorder.
The classic features of somatic symptom disorder
are, multiple somatic symptoms and associated set
of maladaptive thinking, feelings and behaviour that
leads to exaggerated importance given to the
symptoms and disproportionately high impairment.
However, if impairing, single symptom is also
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sufficient to make a diagnosis. Requirement for
presence of a specific number of symptoms involving
different systems like neurological, urogenital,
gastrointestinal systems is eliminated in DSM-5,
which was difficult to apply in children. Patients with
DSM-IV TR diagnosis of hypochondriasis can be
given this diagnosis if significant somatic symptoms
accompany the hypochondriacal preoccupation.
Patients with isolated chronic pain symptom should
be given a specifier- “with predominant pain”.16 The
diagnostic criteria for DSM-5 somatic symptom
disorder are given in Table 2.

Table-2: Diagnostic guidelines for somatic
symptom disorder as per DSM-5

DSM-5 Diagnostic guidelines for somatic
symptom disorder

A. One or more somatic symptoms that are distressing and
result in significant disruption of daily life.

B. Excessive thoughts, feelings, or behaviour related to the
somatic symptoms or  associated health concerns
manifested by at least one of the following:
1. Disproportionate and persistent thoughts about the

seriousness of one’s symptoms.
2. Persistently high level of anxiety about health or

symptoms
3. Excessive time and energy devoted to these symptoms

or health concerns.
C. Although any one somatic symptom may not be

continuously present, the state of being symptomatic is
persistent (typically more than 6 months)
Specify if:
With predominant pain
Specify if:
Persistent
Specify current severity :
Mild
Moderate
Severe

Source: DSM-5, American Psychiatric Association

Somatic symptoms are equally common in both
boys and girls before adolescence, whereas girls
express more somatic symptoms after adolescence.
Most common somatic symptoms are head ache,
pain abdomen, fatigue, nausea, vomiting etc. DSM-
IV TR undifferentiated somatoform disorder is the
most common diagnosis in children.5,18

Children rarely present with multiple somatic
symptoms. Often, they present with a single
symptom, commonly pain symptom. Typically pain
abdomenis located to the peri-umbilical region,

worsens during day time and absent during night
and on holidays. It can sometimes be associated
with altered bowel habit, nausea, vomiting, and pallor.
Persistent severe pain abdomen is often associated
with significant stressor.

Head ache often presents with the character-
istics of tension type headache, described as a dull,
constant pain in frontal region. It can also co-occur
with migraine, hence a detailed assessment is
warranted. Fatigue, muscle-ache, neurological
symptoms often begin at adolescence.

Illness anxiety disorder
Illness has replaced the diagnosis of hypo-

chondriasis of DSM-IV TR anxiety disorder. It is
characterised by the fear of having a dreaded illness.
Repeated negative medical investigations and
reassurance do not solve the problem, rather
strengthen the patient’s preoccupation. There is no
literature specifically on illness anxiety disorder in
children, literature on hypochondriasis is alsopoor.
A proxy form has been described where caretakers
excessively worry over their children with normal
phenomena or minor symptoms. The hypochon-
driasis is believed to begin in late adolescence and
early adulthood, and it leads to significant health care
utilization. Depression, anxiety and obsessive-
compulsive disorder (OCD) are the common co-
morbidities of hypochondriasis.1,18

Conversion disorder
Conversion disorder is characterized by single

or multiple deficits or symptoms suggestive of
neurological or general medical conditions, but are
not corroborating with anyanatomical or patho-
physiological explanations.

Conversion disorders are common in Indian set
up than in western population.Usually onset is abrupt
and in most commonly preceded by any stressful
event. Presence of several factors like – personality
related (anankastic personality traits), other axis I
co-morbidities (anxiety or depression), grief, abuse,
perceived parental rejection, stress at home or school
settings are commonly associated with conversion
disorder in children and adolescents.19

Common presentations include pseudo seizures,
syncope, abnormal movements of limbs, paraes-
thesia, and impaired vision etc. Children can also
present with symptoms mimicking the illness of
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elders in the family.  General physical examination,
neurological examination and relevant investigations
are always non-contributory. La belle indifference,
once thought as pathognomonic symptom of
conversion disorder is uncommon in children.1,18

Table 5 shows difference between true seizure and
pseudo seizure.29

Table 3: Diagnostic features of illness
anxiety disorder as per DSM-5

DSM-5 Diagnostic guidelines for Illness anxiety
disorder

A. Preoccupation with having or acquiring a serious illness
B. Somatic symptoms are not persistent or, if present, are

only mild in intensity. If another medical illness is present
or there is high risk for developing a medical condition
(e.g. Strong  family history is present), the preoccupation
is clearly excessive or disproportionate.

C. There is a high level of anxiety about health, and the
individual is easily alarmed about personal health status.

D. The individual performs excessive health related
behaviours (e.g., repeatedly checks his or her body for
signs of illness) or exhibits maladaptive avoidance (e.g.,
avoids doctor or appointments and hospitals)

E. Illness preoccupation has been persistent for at least 6
months, but the specific illness that is feared may change
over period of time.

F. The illness-related preoccupation is not better explained
by another mental disorder, such as somatic symptom
disorder, panic disorder, generalized anxiety disorder,
body dysmorphic disorder, obsessive compulsive disorder,
or delusional disorder, somatic type.
Specify if:
Care seeking type
Care avoiding type

Psychodynamic theories postulate that patients
unconsciously “convert” their underlying
psychological conflicts into the physical symptoms,
and the relief obtained by doing so is called primary
gain. Secondary gain is term used for the ‘gains’
the patients obtain from outside because of the
symptoms for example excessive sympathy and
protection from the family and friends, concession
from work or school etc. Secondary gains act as
positive reinforcements and play significant role in
maintenance of symptoms.18

Factitious disorder
Factitious disorder is characterised by inten-

tional production of physical/ psychiatric symptoms.

Unlike conversion disorder the symptoms of facti-
tious disorder appear to be produced intentionally
with anintent of deception. Factitious disorder differs
from malingering in that the former the benefits are
emotional and not materialistic. In children, two types
of factitious disorder are identified. One where child
himself produces the symptoms and the other one
where symptoms in child are produced by a care
taker, called as factitious disorder by proxy. The later
one is commonly known as Munchausen syndrome,
and was described for the first time by Meadow.30

Table-4: Diagnostic features of conversion
disorder as per DSM-5

DSM-5 Diagnostic guidelines for conversion
disorder (Functional neurological symptom

disorder)

A. One or more symptoms of altered voluntary motor or
sensory function.

B. Clinical findings provide evidences of incompatibility
between the symptoms and recognized neurological or
medical conditions.

C. The symptom or deficit is not better explained by any
medical or mental disorder

D. The symptom or deficit causes clinically significant
distress or impairment in social, occupational, or other
important areas of functioning or warrants medical
evaluation.
Specify symptom type
With weakness or paralysis
With abnormal movement
With swallowing symptoms
With speech symptom
With attacks or seizure
With anaesthesia or sensory loss
With special sensory system
With mixed symptoms
Specify if:
Acute episode
Persistent
Specify if:
With psychological stressor
Without psychological stressor

Source: DSM-5, American Psychiatric Association

A review of factitious disorder in youth over
past 30 years described 42 cases with the age
ranging from 8 to 18 years old. The majority of
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children were females, and were above 15 years of
age. Frequently reported conditions were fever,
ketoacidosis, purpura, and infections. The mean
duration of falsification of symptoms was around
16 months before discovery. When confronted, all
younger children accepted their behaviour, whereas
only 55% of the older children did so. The patients
were found to be bland, flat and indifferent.
Dysthymia, oppositional defiant disorder, adjustment
disorder, anorexia nervosa, passive dependant
personality disorder and hysterical disorder were
common comorbidities. Many of them began
fabricating the symptoms after some experience
with medical set up. Strained family relationships
and family history of psychiatric illness were common
findings.31

In the proxy form, the caretaker, often a parent
deliberately produces symptoms in children. The
motivesaresaid to be assuming a sick role, enhancing
self-identity by acting as a selfless caregiver or main-
taining a relationship with medical professionals,
where caretaker controls doctor’s attention. Care-
takers initially are perceived as concerned and
caring. They are considered as model care givers
by the health care staff. Majority of perpetrators
are mothers. Assessment of mothers, revealed
frequent histories of self-harm, factitious disorder,
personality disorder and drug abusers.Child may or
may not be part of deception, either actively or
passively. Common presentations are gastro-

Table 5: Difference between true seizure and pseudo seizure

Sl. No Clinical features Epileptic seizures Dissociative seizures

1 Clinical pattern Stereotyped and know clinical pattern No established pattern. Movements
appear purposeful.

2 Place of  occurrence Anywhere Usually indoors, at safe places.
3 Occurrence during sleep Yes No
4 Sustaining injury Common Uncommon
5 Speech No verbalization during seizure Verbalization may occur and may be

Stereotyped sounds may be produced emotionally charged.
6 Facial expression Trismus in tonic phase, symmetrical Emotional expressions may be seen

twitching in clinic phase
7 Duration Usually short (for about 70 sec) Can occur for minutes
8 Eye gaze Staring/ up rolled Avoidant gaze.
9 Pupillary reaction light Absent, usually dilated pupils Present
10 Corneal reflex Absent Present
11 Plantar reflex Up-going Absent
12 Post ictal confusion Present Absent
13 EEG May be abnormal Usually normal
14 Serum prolactin Increased to more than 1000 IU/ml Normal or less than 500 IU/ml

15-20 minutes after seizure.
Returns to normal levels within 1 hour.

Table 6: Diagnostic features of factitious disorder
Diagnostic guidelines for Factitious disorder

Factitious disorder imposed by self
A. Falsification of physical or psychological signs or

symptoms, induction of injury or disease, associated with
identified deception.

B. The individual presents himself or herself to others as ill,
impaired or injured.

C. The deceptive behaviour is evident even in the absence of
obvious external rewards.

D. The behaviour is not better explained by another mental
disorder such as delusional disorder or another psychotic
disorder.
Specify :
Single episode
Recurrent episode

Factitious disorder imposed on an another
(Previously Factitious Disorder by Proxy)
A. Falsification of physical or psychological signs or

symptoms, induction of injury or disease, in another,
associated with identified deception.

B. The individual presents another individual (victim) to
others as ill, impaired or injured.

C. The deceptive behaviour is evident even in the absence of
obvious external rewards.

D. The behaviour is not better explained by another mental
disorder such as delusional disorder or another psychotic
disorder.
Note: The perpetrator, not the victim, receives this
diagnosis
Specify :
Single episode
Recurrent episode

Source: DSM-5, American Psychiatric Association
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intestinal, cardiopulmonary, neurologic, infections,
dermatologic symptoms.

A review of literature of 451 cases of factitious
disorder by proxy had revealed that majority of
children were diagnosed before the age of 6. Most
frequent methods were suffocation, drug admini-
stration and poisoning. Most frequent presentations
were apnoea, anorexia, diarrhoea, seizures, cyanosis,
asthma, fever etc. about 7% of the patients had long
term disabilities and 6% were dead. Among the
siblings, about 25% were dead and 60% had similar
suspicious symptoms. Around 30% of the perpetra-
tors had employment or training in health and related
profession. About one fourth of them had psychiatric
diagnosis, commonest being depression and
personality disorders. About 22% had a history of
child abuse.32

Psychological factors affecting medical illness
This is a newly introduced diagnostic entity in

DSM-5. It is well known fact that psychological
problems often coexist with medical illness and
affect their course and outcome, for example
relationship between asthma and anxiety, peptic
ulcer and stress, cardiovascular illness and
depression etc. Many patient related factors like
coping skills, personality traits, and adherence to
medical advice affect the medical illness.

Body dysmorphic disorder
Body dysmorphic disorder has been moved from

somatoform disorder to obsessive compulsive
spectrum disorder in DSM-5. This clinical entity is
described here as it continues to be a part of somato-
form disorders (hypochondriasis) in ICD and also
for the sake of comparison with other somatization
disorders.

In Body dysmorphic disorder, there occurs
exaggerated concern towards ones appearance and
some perceived bodily defects, which usually starts
during the period of adolescence and follows a
chronic course.33,34 Individuals with body dysmorphic
disorder, usually engage in activities like –

• Repeated self-checking of body morphology
(mirror gazing, grooming)

• Repeated assurance seeking
• Repeated consultation and doctor shopping
Perceived body image distortion produces

significant psycho-social distress and may lead to

depression and suicidal behaviour.11 A series of
gender specific morphological changes occurs
during adolescence which may be the target
symptom in adolescents affected with body
dysmorphic disorder.11 However, this disorder is not
extensively studied in paediatric population and
research is needed to understand this entity in
children and adolescents.11,34 Body dysmorphic
disorder in paediatric population is mostly related to
skin and hair, producing significant decline in
performance at school and social situations.11,34

Table-7: Diagnostic features of Psychological
factors affecting medical illness

DSM-5 Diagnostic guidelines for Psychological
factors affecting medical illness

A. A medical symptom or condition, (other than mental
disorder) is present.

B. Psychological or behavioural factors adversely affect the
medical condition in one of the following ways:
1. The factors have influenced the course of the medical

condition as shown by a close temporal association
between the psychological factors and the
development or exacerbation of, or delayed recovery
from, the medical condition.

2. The factors interfere with the treatment of medical
condition (e.g., poor adherence)

3. The factors constitute the additional well-established
health risks for the individual.

4. The factors establish the underlying pathophysiology,
precipitating or exacerbating symptoms or
necessitating medical attention.

C. The psychological and behavioural factors in criterion B
are not better explained by an another mental disorder(e.g.,
panic disorder, major depressive disorder, posttraumatic
stress disorder)
Specify current severity:
Mild
Moderate
Severe
Extreme

Source: DSM-5, American Psychiatric Association

Assessment and Management
Children with somatic symptoms are often

referred to psychiatry either by a paediatrician or a
general practitioner. It is not uncommon that child is
labelled as “mental” or told that “all in your mind”
before referring to a psychiatrist, for the dismal of
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the parents and child. Hence the first step in the
psychiatric management is taking parents and child
into confidence and building a rapport.

A detailed history and physical examination is
important not only to rule out any organic condition
but also to make a positive diagnosis of somatic
symptom disorder. Points that are helpful in making
a diagnosis are - symptoms not fitting into any
physical diagnosis, disproportionate disability,
stressors which are temporally correlating, previous
history of somatic symptoms, “role model” in family
etc.26,35 Child should be encouraged to express his
feelings. Methods like asking the child to write on a
related neutral topic or to paint can sometimes help
in identifying the stressors. Assessment of tempera-
ment of child is essential. Response to the placebo,
suggestion and psychological treatment should be
assessed. Parents should also be assessed to under-
stand the parent child relationships, family dynamics,
family conflicts and their understanding and attitude
towards child’s symptoms. Information from school
is also important to know any adjustment problems
at school that would have led to symptoms.35

Diagnosing somatoform disorders, particularly
conversion disorder in paediatric population is often
a challenge.36 One should think about the long term
implications of such diagnosis. The diagnosis of
somatoform disorder in children and adolescents
needs to be reviewed time to time as many medical
conditions may present in the early days as vague,
unexplained symptoms with normal investigation
findings.

Some tools have been developed for the
structural assessment of the somatic symptoms in
children. The children’s somatization inventory (CSI-
35) is a 35 item scale to assess the medically
unexplained symptoms. It is the most widely used
scale for this purpose and is well validated for
community and clinical sample. A revised version
with 24 items has been introduced to make the tool
concise and to improve the validity.37 The somatic
complaint list is a self-report questionnaire, which
has been found suitable in children between 8 to 12
years of age in the initial validation study.38 Soma
assessment interview (SAI) is a parent interview
questionnaire.39 Functional disability index (FDI) and
Chalder Fatigue Self-Report Scale are also useful
tools.40

Management of a child with somatic symptom

disorder is individualized, however the general
principles are same. The goals of management are
enlisted in table No. 07. It is important on the part
of psychiatrist to convey the message that, he
accepts that, child’s symptoms and suffering are real
and is genuinely concerned towards them. Psychia-
trist should team up with paediatrician, child psycho-
logist, and psychiatric social worker for a compre-
hensive management. Psychoeducation should
address the issues like mind body relationships,
physical manifestation of stress but one should avoid
too much psychologizing the symptoms.  Child should
be handled with empathy. Focus should be on
reducing the symptoms and improving the function-
ing. Pain diaries are helpful in delineating the
conditions that exuberate the pain. Appropriate use
of positive and negative reinforcements should be
made to enhance the functioning. Secondary gains
should be identified and cut. Age appropriate
functioning should be encouraged and initiated as
soon as possible. Face saving methods like physio-
therapy, aerobic exercise, and hot fomentation can
be useful.

Table-8: Treatment goals for somatic
symptoms and related disorders in children

Goals Issues addressed

Immediate goals Involvement of family in treatment
Cessation of unnecessary medical
investigation Ensuring the safety of
child

Short term goals Maintaining reasonable medical
care
Symptom reduction
To initiate age appropriate activities

Long term goals Appropriate (not excessive)
medical care
Resolution of symptoms
To develop appropriate coping
skills
To address environmental and
psychological stressors
Resumption of age appropriate
activities

There is limited literature on usefulness of
various non-pharmacological treatments in children
with somatic symptoms. School based relaxation
exercise administered by a nurse was helpful in
reducing tension type headache in a study by Larsson
and Carlsson (1996).41 Guided imagery was superior
to routine paediatric care in a small study on children
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with recurrent abdominal pain.42 Efficacy of CBT
in somatization disorders especially in recurrent
abdominal pain is promising. A randomised control
trail by Robins et al (2005) concluded that cognitive
behavioural family therapy was superior to standard
medical care and improvement persisted even after
one year.43 Cochrane systematic review on psycho-
logical therapies for recurrent abdominal pain in
children concluded that, psychological treatments are
effective in reducing pain intensity for children and
adolescents with headache and benefits from therapy
appear to be maintained. Psychological treatments
also improve pain and disability for children with
non-headache pain. There is limited evidence
available to estimate the effects of psychological
therapies on mood for children and adolescents with
headache and non-headache pain.44

There is no convincing evidence for pharmaco-
therapy for somatic symptoms in children. A
multicentre randomised control trial (RCT) compar-
ing Amitriptyline and placebo in children with
functional gastrointestinal symptoms found that
amitriptyline was no better than placebo.45 Cochrane
review on the antidepressants for the treatment of
abdominal pain related functional gastrointestinal
disorders in children and adolescents found only two
RCTs eligible for inclusion (one of them is described
above). Both studies failed to establish superiority
of amitriptyline over placebo.46

Despite the lack of evidence for pharmaco-
therapy, drugs are sometimes used in children with
somatic symptoms. SSRIs are have shown possible
benefits in adults with somatoform disorder, and are
sometimes also used in children. Low dose tricyclic
antidepressants are often used by for functional
gastrointestinal symptoms and headache. Anti-
depressants are advised only in case of significant
comorbidities of anxiety and depression.

There are no standard guidelines for manage-
ment of factitious disorder. Once the diagnosis is
confirmed, the members of the treatment team with
best therapeutic alliance with the parent should try
confronting the behaviour. The aim of confrontation
is to educate the parent about the health hazards to
the child. Occasionally, perpetrators may confess
when confronted. If otherwise, it is not useful to
continue to confront even after multiple failed
attempts. Before confronting, arrangements should
be made to ensure child’s safety. Sometimes child

needs to be separated from the parent, in that case,
child’s psychological problems should be promptly
addressed. Relapse is a common phenomenon in
factitious disorder, hence a continued relationship
with the child and the family is essential.18,47

Psychiatrist should be an integral part of treat-
ing team for management of psychiatric factors
affecting medical illness. Proper Psychoeducation,
family education, supportive psychotherapy, cognitive
behavioural therapy and judicial use of antidepre-
ssants and anxiolytics may be needed.
Propositions in ICD 11

Propositions has been made for somatoform
disorder in ICD 11 and the beta draft of ICD 11 has
been released recently in the public domain.48 The
term “Bodily distress disorder” is proposed to replace
somatoform disorder in ICD-11 and it will include
all the diagnostic subcategories mentioned under
somatoform disorder in ICD-10, except the entity
“Hypochondriasis”.49 Bodily distress disorder (BDD)
has been categorised according to the severity as
mild, moderate and severe BDD. A new terminology
“Body integrity dysphoria” has been introduced,
which refers to an entity characterized by – intense
and persistent desire to become physically
disabled in a significant way.48 It usually has its
onset in the adolescence.
Conclusion

Somatic symptoms are common in children.
They cause significant morbidity, long term psychia-
tric consequences and significant healthcare utiliza-
tion. Recurrent functional pain symptoms, non-
epileptic seizures, motor and sensory conversion
disorder are common presentations. Specific
diagnostic guidelines for children are lacking.
Management principles include cessation of
unnecessary medical investigations, proper psycho
education, and use of appropriate positive and
negative rewards to reinforce age appropriate
functioning, avoidance of secondary gains,
addressing family and scholastic problems and
improving functioning. There is good evidence for
usefulness of CBT in children. Pharmacotherapy is
to be used only in case of significant psychiatric co-
morbidities.
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ABSTRACT 
 

Introduction: Sub Centre (SC) is the peripheral unit of the existing health care delivery system 
under the allopathic system of medicine in India. These basically provide preventive, promotive 
and the curative services and are facilitated by Female Health Workers (ANM) and Male Health 
Workers (MHW). They are the integral part of health care delivery system. Also, key to achieve a 
goal of health for all and to promote the community people for their overall development.  
Methods: A community based descriptive cross-sectional study was conducted from August 2011 
to February 2013 in all 9 sub centers of Kinaye PHC of Belgaum district, all 14 maternal health 
care workers were selected  and 272 beneficiaries were selected from catchments area of these 
sub-centers were interviewed by administering structured, pretested interview schedule. Data were 
analyzed by SPSS (20 Version). 
Results: Study revealed that (85%) of the workers had correct knowledge but could not transform 
it into practice completely. This is due to multiple problems that encounter such as include lack of 
equipments(85.71%), transport facilities (77.78%), delay in decision-making by community to seek 
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care (77.78%), lack of supportive supervision (>20%). Besides these, they were lacking in career 
development opportunities. There are no promotional avenues and low remuneration and benefits. 
The acceptance of service provided through sub centers was satisfactory (>90%) among 
beneficiaries and ANMs (98%) were most accepted than MHW. Beneficiaries faced many 
problems to access services such as lack of need based services (60%), poor attention by health 
service provider towards the need of consumers (5.2%) and difficulty in reaching to sub health post 
(21%). 
Conclusion: The regular supply of necessary equipments and medicines needs to be ensured          
at the sub centre and frequent in-service trainings and career development opportunities to be 
given to health workers to maintain the enthusiasm and devotion towards the profession.                
Also there is a need to provide skill development opportunities and ensure the convenience of 
service at all sub centers and communication between health workers and beneficiaries to be 
emphasized. 
 

 
Keywords: Antenatal care; maternal health; utilization; practices; barriers; Kinaye. 
 

1. INTRODUCTION 
 

The World Health Organization (WHO) definition 
of maternal mortality includes all deaths among 
pregnant and recently pregnant women except 
for deaths from ‘accidental or incidental causes’ 
[1]. 
 

1.1 Maternal Health 
  
Refers to the health of women during pregnancy, 
childbirth, and the postpartum period. It 
encompasses the health care dimensions of 
family planning, preconception, prenatal, and 
postnatal care in order to reduce maternal 
morbidity and mortality [2]. 
 
World Health Assembly (1977) put forth the 
concept of “Health for All” which advocated for 
satisfactory level of health by all that will permit 
to lead socially and economically productive life. 
Although, the goal is formulated, somewhere            
the recommendations remained under 
implementation and somewhere the targets were 
not fulfilled. Again it was realized that the 
performance of existing health care system 
remain unsatisfactory. An international 
conference on Primary health care (PHC) in 
1978 AD formulated the concept of            
essential health care with consideration of 
community participation, accessibility and 
affordability at highest potential. It was 
introduced in an attempt to address the existing 
gross inequalities in health status of people 
between the developed and developing countries 
[3]. 
 
 India is a signatory country to the Alma- Ata 
declaration (1978), accepted and adopted the 
principles of PHC. In order to provide the Primary 

Health Care services to the people of               
country, National Health Policy (2000 AD.) 
formulated a new concept of health care 
provision to its community people through PHC 
approach by:   
 
 Establishing one sub centre at each 

village. Sub Centre is the peripheral unit of 
the existing health delivery system in India. 
Subcentre basically provides preventive, 
promotive health services and to some 
extent the curative services also. 
According to the need, one sub centre is 
supposed to provide the service to 5000 
population of catchment area.  

 By creating the post of two technical 
personnel namely Male Health Worker 
(MHW), Female Health Worker (ANM) for 
the Sub Centre to provide quality Primary 
Health Care services [4]. 

 
MHW and ANM  are expected to provide            
health education concerning prevailing health 
problems, advice on proper nutrition, Maternal 
and child Health (MCH) care including family 
planning (FP) services, immunization service, 
treatment of common diseases and injuries, 
provision of essential drugs etc. Of these 
activities, Maternal Health including FP and 
Immunization service components has been 
dealt in this study. 

 
The government health services network is very 
large in India but the qualities of these services 
are lower than the acceptable limits. However 
there are many private health sector in India but 
the primary health and reproductive health care 
needs of the people, especially in rural areas, 
are expected to be provided by the public 
facilities, mostly run by the state governments. 
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Due to various inefficiencies in the public health 
care delivery system, even the minimum facilities 
are not often made available to the target groups 
in the population [5].

 

 
In theory, the ANM should give regular medical 
check-ups, distribute iron and folic acid tablets 
(to combat anemia, which is presumed 
universal), to pregnant women also give a course 
of free injections of tetanus toxoid (to avert 
neonatal tetanus caused by cutting the cord with 
an infected instrument), identify women at risk 
and assist in their deliveries or refer them to the 
government hospital. The ANM should also 
maintain a network of dais, usually those she has 
helped to train, to identify pregnant women and 
register them with her. But in practice it’s not 
done. Trained and untrained dais alike, seldom 
establish contact with pregnant women and do 
not systematically deliver medical care to them. 
At the same time, village women rarely consult 
dais during pregnancy. The dias also show their 
problem claimingthat they have no treatments or 
medicines to administer so that women do not 
bring their troubles to them. Thus dais cannot 
provide a comprehensive safety net of medical 
care for pregnant women. On the one hand, 
cultural practices also play the significant role in 
life of pregnant women from seeking ANC, INC 
and PNC services. On the one hand, these 
services are not available and even available 
they are not affordable for the poorer 
households. The delivery services received 
either at health sub-centers or at home have 
illegal charges. Often the PNC services that 
require medication and treatment for           
lactating women are not for those who cannot 
afford [6].

 

 
According to GOI, the local primary health care 
centers and sub-centers have to provide most of 
the ANC and PNC services free of cost and often 
at home visits. Although there is no explicit price 
for most of these services, there is always a 
hidden price in the form of opportunity cost of the 
time and cost spent in availing health care 
facilities and services. More the distance to the 
healthcare facility, higher the transportation cost 
and higher the price of the service. Thus physical 
accessibility imposes another cost on the 
consumer, in addition to the illegal charges, for 
using a health care system that is supposed to 
be free [7]. 
 

The demand related constraints originating from 
cultural practices and accessibility factors, and 
the supply side constraints thus get reflected in 

the low overall rates of reproductive health care 
utilization in India. However, these averages hide 
considerable variation in utilization rates across 
different demographic groups and geographical 
regions of the country. 

 
The objectives of the present study were:  

 
To ascertain the pattern of health care practices 
and the problems faced by health care workers 
during delivery of maternal health services and to 
explore the factors associated with utilization of 
Maternal Health Services. 

 
2. MATERIALS AND METHODS 
 
A community based descriptive cross sectional 
study was conducted in Kinaye PHC of Belgaum 
district of India during August 2011 February 
2013.  There were 9 Sub-centers, and one 
Primary Health Care Centre in Kinaye PHC.  
 
The study was carried out in all nine sub-centers. 
Kinaye PHC was selected purposively. All the 14 
health care workers of Kinaye PHC; working 
under public Private Partnership with J.N Medical 
College, Belgaum and government health care 
delivery system, under the department of health 
service at sub-centre level and 272 mothers were 
selected randomly having child below one year 
who were residing under the catchment area of 
PHC and those were getting services from the 
respective sub centres. Beneficiaries of services 
were randomly selected as 25% of all the 
beneficiaries recorded in the each sub centers. 

 
Then their addresses were followed. Data were 
collected by face-to-face interview with health 
workers and beneficiaries using pre-tested 
structured schedule and records of each sub-
centers were reviewed to assess the adequacy 
of logistics, essential medicines and equipments 
at these institutions. ANMs were interviewed for 
maternity service, MHWs for immunization 
services, Family planning and services records. 

 
Ethical Clearance was taken from District Health 
Office, Kinaye PHC and J.N Medical College 
before conducting the study. Written informed 
consent was taken from health workers                  
and beneficiaries before data collection 
respectively.   

 
Data were analyzed by computer software SPSS 
(SPSS 20.0 Version) to interpret the results in 
the light of objectives. 
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3. RESULTS 
 
The study had assessed the maternal health 
care practices offered by health workers at sub-
centers level as guided by National Health Policy 
and RCH guideline of India. 
 
Majority of health workers were in age group 21-
30 years (42.85%). Mean age was 39.21 years 
Out of 14 health workers, 5 were male while nine 
were female. The male- female health workers 
ratio was rather more tilted towards female 
though for good quality of maternal health care 
services it should be other way round. Out of 
fourteen health workers, 50 per cent of health 
workers (female) had undergone ANM course. 
more than 57.14 per cent of the health         
workers had less than ten years experience in 
the same post and among the different group of 
health workers, three out of nine ANM had           
more than 30 years of experience in the same 
post. 
 

Table 1. Beneficiaries by age 
 

Age Distribution Frequency Percent 
15-20 60 22.1 
21-25 97 35.7 
26-30 70 25.7 
31-35 41 15.1 
more than 35 4 1.5 
Total 272 100.0 

 

Very limited (14.28%) health workers advised 
correctly about time to take rest during 
pregnancy and one in every two practiced the 
IFA tablet distribution as prescribed by national 
guideline. Even in suspected high risk cases of 
pregnancy, more than a quarter had not referred 
to the higher centers for further diagnosis and 
management. 

As the delivery services is given only by female 
health workers so the sample for this is 9. There 
are more than five ‘cleans’ of delivery services to 
be observed for safe delivery. Surprisingly, they 
had poor knowledge about all cleans of delivery 
to be observed while engaging in intranatal care 
services.  All used safe items for cord cutting and 
half of them practiced the use safe delivery kits. 
 

Most of the health workers advised to care            
baby by promoting frequent breast feedings, 
assessment and maintenance of body 
temperature, prevention of infections and 
identification of abnormalities and seeking of 
care. Nine out of every ten advised for family 
planning services to post natal mothers to all 
contacted post natal mothers. 
 

Almost health care workers had reported that the 
problems of transportation and remoteness of 
location of health facilities as factors acting 
against service delivery. 
 

Most of the health care workers reported poor 
supervision however they were satisfied with the 
behaviors of the supervisors. 
 

Most of the health workers felt that there were 
services related problems, that led to 
dissatisfaction and lowering the morale in their 
work. These include low salary structure, no 
promotional avenues and lack of opportunities 
for career development.  
 

Most of the beneficiaries were utilizing the 
services provided by sub-health post. It was 
reported that most of the health workers behave 
friendly and most accepted health workers were 
Auxiliary Health Workers. The practices of health 
workers and responses of beneficiaries in most 
of the services such as cord cutting and care 
practices were found to be similar.  

 

Table 2. Health workers by their practices (n = 14) 
 
 

Practices  No. % 

Advice on rest hours/day   

6-8 2 14.28 

More than 8 hours 12 85.72 

No.  of IFA tablets to be taken during pregnancy 

100-200 1 7.14 

>200 3 21.42 

225 10 71.42 

Referral practices of workers on suspected high risk pregnancies 

Refereed to higher centers 10 71.42 

Not referred to higher centers 4 29.58 
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There were multiple problems that hinder the 
accessibility and acceptability of services among 
beneficiaries. Nearly 60 per cent of the 
respondents felt that there were no services 
when they strive for need for services. More than 
half respondents replied that the health workers 
give less attention to the needs of client/patients. 
 

Table 3. Health workers by their practices 
related to delivery care (n = 9) 

 

Practices of cleans of delivery 
Practices /cleans Frequency Percentage 
Seven   7 77.78 
Five   2 22.22 
Total   9 100.0 

Cord cutting practices of health workers 
Practices Frequency Percentage 
New blade 4 44.44 
Safe delivery Kit 
blade 

5 55.56 

Total 9 100 
Cord care practices of health workers 

Practices Frequency Percentage 
Nothing applied 8 88.89 
Antiseptics 1 11.11 
Dry cotton 0 0 
Total 9 100 

 
Table 4. Post natal care practices (n=14) 
 
Practices  No. % 
Advice on care of baby 
Advised 12 85.71 
Not advised 2 14.28 
Advice on maintenance of health  
Advised 11 78.57 
Not advised 3 21.42 
Advice to mothers on Family Planning 
Advised  13 92.85 
Not advised 1 7.14 

4. DISCUSSION 
 
Findings related to personal characteristics 
revealed that most of health workers at Sub 
centre level were female, married, aged between 
21-30 years with mean age 39.21 years.  Most of 
the female health workers were younger age 
whereas some of them were aged more than 50 
years. Many health workers had basic level of 
literacy and many of them were retired 
government health workers.  On the other hand 
none of the health workers had higher education. 
 
The study revealed that health workers were 
having good knowledge about the need of 
antenatal care for pregnant women and reported 
that every pregnant woman should undergo at 
least four ANC visits. Most of them told that 
pregnant women should take rest more than 
eight hours per day and very few (15%) had 
good knowledge about the need of   extra rest 
during pregnancy. Some of them thought that the 
routine rest is required and such lack of 
knowledge requires emphasis through in-service 
trainings or refresher courses.   More than 90 per 
cent of them had idea for taking more than 200 
tablets of iron and folic acid by a pregnant and all 
of them were well aware about the minimum 
doses of Iron and Folic Acid tablets to be taken 
during pregnancy.  
 
On an average 80.92 per cent of health workers 
had correct knowledge regarding the vaccines 
related aspects; highest being for route of 
administration and least for storage of vaccine 
items. More than 60 per cent health workers had 
no proper knowledge about the cold chain 
maintenance and appropriate temperature to 
store vaccines. This reflects that the knowledge 
and practices vary greatly which requires special 
attention.    

 
Table 5 . Problems in referral of high-risk cases of pregnancy (multiple responses) 

 

Problems  Response Total  
 Yes No  

No. % No. % 
Lack of transportation facilities  7 77.78 2 22.22 9 
Distant location of SHP 6 66.67 3 33.33 9 
Delayed decision by family  7 77.78 2 22.22 9 
Others(economic condition) 3 33.33 6 66.67 9 
Problems to provide outreach services (multiple responses) 
Inappropriate site 9 64.28 5 35.71 14 
Transportation 8 57.15 6 42.85 14 
Lack of equipments 12 85.71 2 14.26 14 
Others  2 14.26 12 85.71 14 



Fig. 1. Problems faced by beneficiaries to access services (n=272)

Specifically, there was the difference between 
knowledge regarding vaccines and pattern of 
Practices among health workers for the use of 
vaccines for the longest period of time once the 
vaccine vial is opened. Approximately 95 per 
cent of them had correct practices of use of 
vaccines within recommended standard time. 
Rest of them (4.76%) had incorrect practices. 
 

Table 6.Supervision and monitoring of Sub
health posts by supervisors (n=14)

 
Supervision status No. 
Not at all 1 
Regular supervision 10 
Uncertain 1 
Haphazard 2 

 
All the health workers had referred high risk 
cases of pregnancy to higher centers and little 
proportion of health workers had treated her as 
counseling and follow up which is misleading. 
Though it was less in quantity, but has high 
qualitative importance, which leads to be the 
pregnant at higher risk than saving her life. 
 
The study found that all of the health workers 
had given advises and information to pregnant 
women that she should take high calorie foods, 
additional food items and frequent small feed
to maintain the physiology of pregnancy. Almost 
half number of health workers advised to restrict 
some food items such as spicy foods, acidic and 
some kinds of vegetable items. A study in 2006 
highlighted the importance of health promoter in 
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Practices among health workers for the use of 

od of time once the 
vaccine vial is opened. Approximately 95 per 
cent of them had correct practices of use of 
vaccines within recommended standard time. 
Rest of them (4.76%) had incorrect practices.  

Table 6.Supervision and monitoring of Sub-
by supervisors (n=14) 

% 
7.14 
71.42 
7.14 
14.28 

All the health workers had referred high risk 
cases of pregnancy to higher centers and little 
proportion of health workers had treated her as 
counseling and follow up which is misleading. 
Though it was less in quantity, but has high 

which leads to be the 
pregnant at higher risk than saving her life.  

The study found that all of the health workers 
had given advises and information to pregnant 
women that she should take high calorie foods, 
additional food items and frequent small feedings 
to maintain the physiology of pregnancy. Almost 
half number of health workers advised to restrict 
some food items such as spicy foods, acidic and 
some kinds of vegetable items. A study in 2006 
highlighted the importance of health promoter in 

the community and reported that health 
promoters are the most visible and key services 
provider in the community. They give the 
required support, essential health care and 
treatment and advices to the client as per the 
need of clients [8] to provide the essential h
care services to the community, community 
health workers play an important role in primary 
health care programmes. They provide IEC 
materials, MCH services health education on 
nutrition improvement, maternal health services 
and medical treatment [9].

 

 
Table 7. Services related problems of health 

workers (multiple responses) (n=14)
 
 No. % 
Difficult to reach 14 40 
Non availability of 
services 

21 60 

Poor attention given 
by health workers 

18 51.4 

No problems at all  14 40 
 
Frequently health workers provide the maternity 
care services either in home or in sub centre or 
in both settings. As per the national maternity 
guideline, MHWs and Particularly ANMs are 
authorized health workers to provide intra
care services.  It was found that all of the health 
workers followed five cleans of delivery. Some of 
them also follows the seven cleans which was a 
recent amendment by the WHO. It was due to 
the good and timely in service training to the 
health care workers and their level o

21.3

3.04 5.21
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Table 7. Services related problems of health 
workers (multiple responses) (n=14) 

No. % 
21 60.0 
14 40.0 

 17 48.57 

21 60 

Frequently health workers provide the maternity 
care services either in home or in sub centre or 
in both settings. As per the national maternity 
guideline, MHWs and Particularly ANMs are 
authorized health workers to provide intra-natal 

as found that all of the health 
workers followed five cleans of delivery. Some of 
them also follows the seven cleans which was a 
recent amendment by the WHO. It was due to 
the good and timely in service training to the 
health care workers and their level of experience.  

poor or no attention by providers



 
Fig. 2. Convenience of SCs services to the beneficiaries (n=272)

 

Fig. 3. Health Worker’s behaviour towards beneficiaries (n=272)

All of health workers had taken care of newborn 
baby by following the steps such as clearing the 
airway and assessing respiration, wrapping a 
baby with warm cloths. All used safe instruments 
to cut cord particularly safe delivery kit blades but 
11% of them had applied antiseptics to the cord. 
A similar study in (1999) found that 50 per cent 
of health workers had correct knowledge on type 
of postnatal cord care, but the knowledge of 50 
per cent on type of care was incorrect by 
international standards [10]. National newborn 
care guideline of India has recommended the 
use of antiseptics to be avoided and advocates 
the use of dry, clean, sterile bandage to the cord. 
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All of health workers had taken care of newborn 

the steps such as clearing the 
airway and assessing respiration, wrapping a 
baby with warm cloths. All used safe instruments 
to cut cord particularly safe delivery kit blades but 
11% of them had applied antiseptics to the cord. 
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of postnatal cord care, but the knowledge of 50 
per cent on type of care was incorrect by 

National newborn 
care guideline of India has recommended the 
use of antiseptics to be avoided and advocates 
the use of dry, clean, sterile bandage to the cord.  

More than 70 percent health workers advised to 
take newborn bath on second day of birth or 
before two days. Only 10 per cent advised for 
immediately after birth or within 24 hours of the 
delivery. This was the incorrect practice of health 
workers that leads the newborn to develop 
hypothermia that is very fatal condition and a 
major cause of neonatal deaths in developing 
country. Along with the background they had 
advised to breast feed soon after following the 
births, particularly within one hour of birth in case 
of normal delivery which is rather very good 
practice and also after four hours in  cas
caesarean delivery.   

15.65

84.34

Convenience of SCs Service to the Beneficiaries

3.04

37.39

13.04

Irritability/angry Supportive Can’t say

Health Worker’s Behaviors towards Beneficiaries

 
 
 
 

Article no.JAMMR.41251 
 
 

 

 

More than 70 percent health workers advised to 
take newborn bath on second day of birth or 

ore two days. Only 10 per cent advised for 
immediately after birth or within 24 hours of the 
delivery. This was the incorrect practice of health 
workers that leads the newborn to develop 
hypothermia that is very fatal condition and a 

l deaths in developing 
country. Along with the background they had 
advised to breast feed soon after following the 
births, particularly within one hour of birth in case 
of normal delivery which is rather very good 
practice and also after four hours in  case of 

No

Yes

13.04

Can’t say



 
Fig. 4. Quality of 

 
Health workers in the sub centres were providing 
family planning services to the clients. All of them 
were providing condoms, pills, DMPA, services 
from sub centres facilities and outreach sessions. 
Beside these, they were giving counselling and 
referral services to the clients as per the
A study in (1985) revealed that despite 
manpower shortage and irregularity in supply of 
family planning services, the community health 
practitioners have been active in various 
activities, including health education on nutrition 
improvement, service, child health service, and 
medical treatment. They were engaged to 
provide the services in coordination with other 
organizations.  Findings of the present study 
were consistent with the study [11].

 

 
Findings of checklist revealed that out of nine 
sub centres, all of them had followed annual 
plans. There were planning for the activities to be 
carried out on annual basis whereas none had 
monthly plan. They had followed the plans 
properly and all the activities were performed 
according to plans in spite of some few cases.
 
Health workers in the subcentres encountered 
many problems while engaged in maternal health 
service work. Such problems include denial of 
pregnant women to receive the services, 
persuaded to practice in traditional ways to 
manage delivery cases, lack of transportation 
facilities and necessary drugs (77.78%), 
remoteness and distant location of health facility 
(> 60%), delay in decision making by family 
member to refer the high risk cases of 
pregnancies though health workers want to refer 
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Fig. 4. Quality of services provided by sub centers (n=272) 
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it timely (> 70%).  Similar findings were revealed 
in the study (1994). They reported that the 
facilities in developing countries faced chronic 
shortage of equipment, drugs and others basic 
supplies, so the health workers lost their faith 
and credibility and acceptance by beneficiaries
[12].

 

 
To conduct the immunization session effectively, 
there were many constraints that act against the 
success. It was revealed that more than fourteen 
percent of workers faced problems of poor 
community support. Difficulty in
maintenance, lack of equipments and trans
portation services were major hurdles to run 
outreach programmes in peripheral area.  A 
study in (2003) reported the similar findings that 
the drugs and supplies are insufficient for 
outreach clinic and study on (2002) reported that 
incomplete immunization was due to distant 
location of immunization centres [12,13
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lack of career opportunities, very low salary and 
benefits. A similar study in (1993) revealed that 
the main cause of poor performance of Village 
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payment and promotion, lack of community 
support and mistreatment by seniors.  Similarly, 
in (2000) a showed that community health 
workers were paid less, which led to low morale 
and motivation that is likely to influence the 
quality of services provided [15,16,9].

 

 
More than 90 per cent of the health workers 
reported that there was regular supervision or 
haphazard or irregular supervision from senior 
officers also their behavior towards the workers 
was supportive, cooperative as well as 
coordinated. A study in 2000 reported that there 
were only 0.45 visits /VHW/years and for the 
MCHW, the frequency was 0.4/MCHW/Year 
which was very less. Likert R reported that            
the employee worked more when they 
experienced general supervision rather than no 
supervisions and guidance. The findings of 
present study are not consistent with the Likert,s 
study [14]. 
 

The acceptance of health services was assessed 
by drawing the views of beneficiaries towards the 
services provided through sub centres. It was 
reported that majority had visited to sub centres 
for the maternal health services and less extent 
for the individual services. This result was in 
contrast with study in (2008) who revealed that 
two thirds preferred private clinics due to more 
trust in private practioners, convenient timings 
and less waiting time. They reported that health 
workers had advised to them but 5 per cent 
reported no advices were given at all about 
mother nutrition. Among the deliveries conducted 
by health workers, they had used safe 
instruments (new/boiled blade or safe delivery kit 
blade) to cut cord that is similar to the responses 
of health workers.  They reported that 10 per 
cent of health workers did not give the advice 
regarding initiation of breastfeeding. A study in 
(2000) stated that health workers were main 
sources of information and advices. So they are 
expected to advice to people on personal contact 
or mass contact. It was reported that services 
provided were convenient to nearly eighty five 
percent and most accepted workers were ANMs. 
This is due to the influence of his behaviour and 
skills than other workers. Also may be preference 
of lady health workers by beneficiaries to attain 
services besides these the people had 
encountered many problems to access the 
services reported problems include difficulty in 
reaching to the facility (21%), lack of medicines 
(3%), and poor attention by health workers 
towards the needs and problems of client (5.2%) 
[17,19,18].

 

They revealed that most of the workers had 
good, friendly and supportive behavior (80%) 
and the services quality was good among the 
availed services (70%). A study (2005) showed 
that few perceived poor quality of services of 
services, which was similar to the findings of 
present study.  Another study conducted in 
(1991) revealed that 26 per cent of the health 
workers were not available at time, 5 per cent 
reported unsupportive whereas this study 
revealed more that 14 per cent were 
unsupportive. Suamya Rao advocated that the 
improvement the services quality and 
sustainability results by focusing on the 
interpersonal communication [18,20]. 
 
Beneficiaries reported that some of health 
workers paid less attention to the need of 
beneficiaries and less than 10 percent per cent 
of them experienced the misbehavior of health 
workers. The study in (2003) showed that 36.7 
per cent of the beneficiaries were utilizing the 
services due to nearness of sub health posts, 
only 14.1 per cent reported that they had visited 
because of good behavior and 18.3 per cent felt 
heat they had experiences the misbehavior of or 
unsupportive behavior of health workers.  This 
study to some extent consistent with the study in 
(2003) and some differences were noted.  The 
difference in utilization of health services was 
due to difference in the perception of 
benefeciaries and services availability [20].

 

 

5. CONCLUSION 
 
In most aspects of the services the health 
workers had well knowledge while the pattern of 
practices was rather poor. There were multiple 
problems that hinder the delivery of services; of 
them lack of essential drugs and supplies were 
major factors. The acceptance of services was 
satisfactory among beneficiaries. 
 
Frequent in-service trainings should be 
organized.  There is need to provide the career 
development opportunities and trainings so that 
the skilled workers can perform well. Develop 
and implement the periodic system of 
supervision.  
 
The system of minimum balance of essential 
drugs in the sub-health post and timely demand 
and supply of the items required to be ensured.  
 
In order to increase the public acceptance of 
services, the services should be available to 
them as per their need and communication 
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between health workers and beneficiaries to be 
emphasized.  
 
Further research regarding the cost effectiveness 
of health service and other components of 
primary health care should be conducted.  
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 

1. World Health Organization, Maternal 
health.  
(Accessed  08/08/2011) 
Available: www.who.int/maternal_health 

2. World Health Organization, Maternal 
Mortality Trends. 
Available:www.who.int/maternal mortality 
trends  
(Retrieved on 2011/08/06) 

3. Park K. Park’s textbook of   preventive and 
social medicine. 18

th
 edition. 1167, Prem 

Nagar Jabalpur: M/s Banarasidas Bhano,  
India; 2002.  

4. Kishore J. National rural health mission: 
Jkisore’s national health programs of India, 
8th edition; Century publication, New Delhi; 
2005. 

5. Kausar F, Griffiths P, Matthews Z. Poverty 
and maternal health care utilization in 
Maharastra: Associated influences on 
infant morbidity and mortality. Department 
of Social Statistics, University of 
Southampton, UK: Paper presented at the 
annual conference of the Population 
Association of America: New York. 1999; 
11  
(Assessed  05/02/2013) 

6. Indian Public Health standards (IPHS) for 
sub centers Guidelines March 2006, 
Director General of Health Services, 
MoHFW; GOI. 

7. Bennink A. Accessibility and utilization of 
maternal health care in urban India: A 
demand side perspective. Utrecht 
University Master-Thesis, August. 2012; 
32-33.  
(Assessed 5/02/2013) 

8. Tom Heyes, Sarah Long, Nigel Mathers. 
Practice and beliefs of primary care 
workers.  Institute of General Practice and 
Primary Care, University of Sheffield, 
Sheffield, UK   Journal of Family Practice. 
2004;21(1):22-27.  

9. Marie Tien, Karen LeBan, Peter Winch. 
Community health workers incentives and 
disincentives: How they affect motivation, 
retention, and sustainability. August 2000. 
USAID Contract Number:  basics II project:  
hrn-c-00-99-00007-000.  

10. Obimbo E, Musoke RN, Were F. 
Knowledge, attitudes and practices of 
mothers and knowledge of health workers 
regarding care of the newborn umbilical 
cord. Department of Pediatrics and Child 
Health, College of Health Sciences, 
University of Nairobi. East African Journal 
of Medical Science.   1999;76(8):425-9.  

11. Yang JM. Health posts: Providers of basic 
health care and family planning in the rural 
areas. JOICFP Rev. 1985;10:7-9.  
Available:www.pubmed.com 

12. Serene T, Deborah Maine. Too far to walk: 
Maternal Mortality in context, social 
science and medicine. 1994;38:1091.  

13. Paudel Sudarshan. “Factors involved in 
health service delivery”: in context of 
decentralization of sub health post to the 
local bodies in Rupandehi District of Nepal. 
Thesis, MPH, Faculty of health And 
Medical Sciences, Allahabad Agricultural 
Institute –Deemed University Allahabad, 
India; 2003.  

14. Bhatta Shree Krishna. Supervision status 
and its determinants below District Public 
Health Office in Kanchanpur District of 
Nepal; 2000.    

15. Menon A. Utilization of village health 
workers within a primary health care 
programme in The Gambia. Medical 
Research Council Laboratories, Fajara, 
Banjul, the Gambia. Journal of Tropical 
Medicinae and Hygiene. 1991;94(4):268-
71. 

16. Mathew JL, Babbar H, Yadav S. “Reason 
for non immunization of children in urban, 
low income group in northern India; 2002.   

17. Chevalier C, Lapo A, O'Brien J, Wierzba 
TF. Why do village health workers drop 
out? Save the Children Fund Australia, 
Honiara, Solomon Islands. World Health 
Forum. 1993;14(3):258-61.  
 Available:www.pubmed.com  

18. Gulati N, Sahagal K, Gogia V,  Jain BK. 
Factors influencing immunization status of 
urban and rural children in Delhi, 2003: 
Indian Journal of Community Medicine.  
1990;15(4):180-184. 

19. Patro BK, Kumar R,  Goswami A, 
Nongkynrih B, Pandav CS. Community 
perception and client satisfaction about the 



 
 
 
 

Dahal et al.; JAMMR, 29(3): 1-11, 2019; Article no.JAMMR.41251 
 
 

 
11 

 

primary health care services in an urban 
resettlement colony of New Delhi. Indian 
Journal of Community Medicine. 2008; 
33(4);250:254. 
Available:www.ncbi.nlm.nih.gov/pmc/article
s/PMC2763696 

[PMCID:PMC2763696] 
20. Ehiri JE, et al. quality of child health 

services in primary health care (PHC) 
facilities in South East Nigeria. Child care, 
health and Development. 2005;31(2):181-
191. 

_________________________________________________________________________________ 
© 2019 Dahal et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle3.com/review-history/41251 

View publication statsView publication stats

https://www.researchgate.net/publication/332055520






© 2019 Indian Journal of Health Sciences and Biomedical Research KLEU | Published by Wolters Kluwer - Medknow 1

“Trauma” refers to a serious or critical bodily injury. The 
most common causes of injury that bring patients to a 
trauma center include falls and motor vehicle accidents. 
These events cause life‑threatening injuries to multiple 
parts of the body. Other common causes of injury include 
burns, gunshot wounds, and assaults. Epidemiological 
data indicate that the number of patients affected by 
traumatic injury worldwide is over 10 million each year, 
and most die in cases of severe trauma.[1] Trauma remains 
the leading cause of death in the population under the 
age of 45 years in the United States.

The practice and evidence‑based medicine in most 
of the developed countries have confirmed that the 
establishment of an integrated trauma center can 
significantly improve the success rate and outcome of 
trauma treatment.[2‑4] Trauma centers are programmed 
and equipped to provide specialized medical services 
and resources to patients suffering from traumatic 
injuries. Appropriate treatment has been shown to 
reduce the likelihood of death or permanent disability 
to injured patients. Accredited trauma centers must 
be continuously prepared to treat the most serious 
life‑threatening and disabling injuries. Even though 
trauma centers are within hospitals, they are not 
intended to replace the traditional hospital and its 
emergency department for minor injuries.[5] Trauma 
centers can vary in their specific capabilities and are 
identified by “Level” designation.

Level I trauma centers provide multidisciplinary treatment 
and specialized resources for trauma patients and require 
trauma research, a surgical residency program, and an 
annual volume of 600 major trauma patients per year.

Level II trauma centers provide similar experienced 
medical services and resources but do not require 
the research and residency components. Volume 
requirements are 350 major trauma patients per year.

Level III trauma centers are smaller community hospitals 
that have services to care for patients with moderate 
injuries and the ability to stabilize the severe trauma 
patient in preparation for transport to a higher level 
trauma center. Level III trauma centers do not require 
neurosurgical resources.

Level IV trauma centers are able to provide initial care 
and stabilization of traumatic injury while arranging 
transfer to a higher level of trauma care.

The major component that differentiates a regular 
hospital from one that is a trauma center is the 
requirement for 24‑h availability of a team of specially 
trained healthcare providers who have expertise in 
the care of severely injured patients. These providers 
may include trauma surgeons, neurosurgeons, 
orthopedic surgeons, cardiac surgeons, radiologists, 
and nurses. Specialty resources may also include 
24‑h availability of a trauma resuscitation area in the 
emergency department, an operating room, laboratory 
testing, diagnostic testing, blood bank, and pharmacy. 
Hospitals who pursue trauma center accreditation 
must comply with the Standards of Accreditation. 
An aggressive trauma care accreditation process 
required to assure trauma care is delivered according 
to the established standards of care. Smaller hospitals 
or hospitals without a dedicated trauma center are 
not capable of treating serious trauma alone, and 
modes such as subsection consultation and subsection 
treatment easily result in delayed treatment, thus 
missing the best opportunities for trauma rescue; 
hence, it is essential to establish a scientific and effective 
trauma treatment system to improve the success rate 
of treatment.[1,3]

It is very well known that the first peak of increased 
mortality in disasters, local wars, or accidents occurs 
within the first hour after a traumatic injury. The death 
toll accounts for 50% of the total trauma‑related deaths. 
The causes of death include severe craniocerebral 
injury, high‑level spinal cord injury, ruptures of heart, 
aortic or other large vessel, and airway obstruction. 
The second peak of increased mortality occurs in 2–4 h 
after injury and the number of deaths accounts for 30% 
of trauma‑related deaths. Causes of death are mostly 
massive blood loss resulted from brain, chest, or 
abdominal blood vessels or solid organ rupture, severe 
multiple injuries, and severe fractures. The third 
peak of posttraumatic death occurs within 1–4 weeks 
after trauma, accounting for 20% of traumatic deaths, 
mostly due to severe infection, septic shock, multiple 
organ dysfunction syndrome, and multiple organ 
failure.[5,6]

The Ministry of Health and Family Welfare, Government 
of India, set up certain operational guidelines in 2012 
in regard to “capacity building for developing trauma 
care facilities on national highways.” The overall 
objective of the scheme was to bring down the rate of 
preventable deaths due to road accidents to 10% by 
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developing a pan‑India trauma care network in which 
no trauma victim needs to be transported for more than 
50 km and a designated trauma center is available at 
every 100 km.

As per the “Accidental  Deaths and Suicides 
in India‑2012, National Crime Record Bureau, 
Government of India,” 440,042 accidents occurred in 
2012 and 139,091 persons died due to road accidents.[7] 
India has the highest number of road deaths globally 
and the mortality rate in India is 11.6 per 100,000 
population (MoRTH 2013) compared to 10.3 in Europe 
and 16.1 in the US (WHO 2013). The number of 
fatalities has been steadily increasing with the growth 
in vehicle population. In terms of mortality per 10,000 
vehicles, the rate in India is as high as 10.5 (MoRTH 
2013), compared to less than 2.0 in the developed 
world. Should the correlation between fatalities and 
vehicle growth continue, the number of fatalities in 
2030 could be staggering.[8]

The main strategies of the scheme were as under (1) 
ensure definitive treatment for the injured within the 
golden hour; (2) basic life support ambulances at every 
50 km along the highways; (3) designated trauma care 
facilities, viz., Level I, II, and III – at every 100 km on 
the highways by upgrading the existing government 
healthcare facilities to the appropriate level in terms of 
infrastructure, equipment, and workforce; (4) advanced 
life support ambulance at trauma care facilities for 
inter‑facility transfer; (5) integrated communication 
network to enable the public to reach the trauma care 
system and for the various components of the system, 
viz., trauma centers and ambulances to interface with 
each other; (6) appropriate skill training to various 
human resources, viz., doctors and paramedics, working 
in the trauma care system; (7) to develop a National 
Injury Surveillance System and Trauma Registry; and (8) 
to spread awareness regarding injury prevention and 
road safety.
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Recurrent vesicovaginal fistula: Our 
experience
R. B. Nerli1,2, Abhijit Musale1, Shridhar C. Ghagane3, Sushant Deole1, 
Shivayogi E. Neelagund4, Murigendra B. Hiremath5, Neeraj S. Dixit3

Abstract:
INTRODUCTION: One of the major complications of vesicovaginal fistula (VVF) surgery is recurrent 
fistula formation. A repeat repair is undertaken after resolution of the inflammatory response to the 
initial procedure. We report our experience with recurrent VVF managed at our center.
MATERIALS AND METHODS: We retrospectively reviewed the inpatient/outpatient case records 
of all women who underwent repair of recurrent VVF at our center. The age of the patient at initial 
presentation of VVF, cause of VVF, and site, size, position, and type of repair were noted.
RESULTS: During the study period from January 2000 to December 2016, a total of nine women 
with a mean age of 38 years underwent repair for a recurrent VVF at our center. All patients were 
assessed in detail 12 months after the repair. All patients were continent and were voiding well.
CONCLUSIONS: It is important to strictly adhere to the basic surgical principles so as to achieve a 
successful VVF repair. The bladder closure is much more important in achieving a successful repair 
than vaginal closure. Recurrent VVFs should always be treated with interposition of a tissue graft 
between the bladder and the vagina.
Keywords:
Prognostic factor, recurrent vesicovaginal fistula, surgical repair

Introduction

Vesicovaginal fistula (VVF) has been 
known since ancient times and is the most 

common acquired fistula of the urinary tract.[1] 
In the developing world, VVF commonly 
occurs following obstetric complications,[2,3] 
whereas in the industrialized world, VVF 
commonly occurs due to injury to the bladder 
at the time of gynecologic, urologic, or other 
pelvic surgery.[4,5] It is well known that the 
first opportunity is the best opportunity to 
achieve successful repair of VVF.[6] Previous 
failed attempts at repair produce scarring and 
anatomic distortion and may compromise 
potential reconstructive flaps. Therefore, 
careful preoperative planning is essential to 
maximize the chances for a successful result. 
There is no “best” approach for all patients 
with VVF.

One of the major complications of VVF 
surgery is recurrent fistula formation 
and it is difficult to prognosticate factors 
responsible for recurrence. Marshall wrote 
in his editorial “Imagination and versatility 
of the most skillful surgeon cannot close all 
fistulas.”[7] It is important to strictly adhere 
to the basic surgical principles, including 
careful preoperative evaluation, wide 
exposure of the fistula and surrounding 
tissues, tension‑free closure, excision of 
all fibrosed tissue, and initial maintenance 
of an uninfected and dry suture line, so as 
to achieve a successful VVF repair.[8] The 
bladder closure is much more important in 
achieving a successful repair than vaginal 
closure.

Recurrent fistulae are initially managed 
conservatively with bladder catheterization 
and observation. A repeat repair is 
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mean age, cause of VVF, and other patient demographics 
are summarized in Table 1.

All the patients undergoing recurrent VVF repair 
underwent the repair through the open abdominal route. 
The bladder was bivalved and the repair was done in 
two layers. The bladder was closed vertically, whereas 
the vagina was closed horizontally [Figure 3]. Omentum 
was used to interpose between the two organs. The 
uterus was preserved in all the three women who had 
uterus. Postoperatively, the catheter was removed on the 
10th day as per the departmental protocol.

All patients were assessed in detail 12 months after the 
repair. All patients were continent and were voiding well. 
Two women had frequency, with the functional capacity 
of the bladder as assessed by the voiding diary being 
about 150 cc. These women were advised a low dose of 
tablet solifenacin succinate. The vagina was contracted 
in seven of the nine women and they were not engaged 
in sexual activity. The other two women had resumed 
sexual activity 6 months after the repair. Dryness of 
vagina was the complaint in these two women.

Discussion

VVF is uncommon in modern urological practice. In 
most of the western/developed world, nearly 90% of 
cases are caused by an inadvertent injury to the bladder 
during surgery.[4] Gynecological surgeries are the most 
common cause, with hysterectomy (abdominal or 
vaginal) accounting for 75% of fistulae.[4,9] Urological or 
gastrointestinal pelvic surgery could also be responsible 
and the reported incidence of iatrogenic VVF after 
pelvic surgery is 0.5%–2%.[7,10] History of previous 
uterine surgery, pelvic irradiation, or endometriosis 
is known to increase the risk.[10] Anatomical distortion 
by fibroids or an ovarian mass also increases the risk, 
which is also greater in those with compromised healing, 
e.g., patients who are anemic, malnourished, or using 

Figure 2: (a) Three‑dimensional reconstruction of the bladder and vagina. (b) Communication between bladder and vagina noted. (c) Supratrigonal fistula seen clearly 
between the bladder and the vagina

cba

undertaken after resolution of the inflammatory 
response to the initial procedure. In most cases, a 
vaginal approach would be adequate; however, if 
necessary, an abdominal approach could also be used. 
We report our experience with recurrent VVF managed 
at our center.

Materials and Methods

We retrospectively reviewed the inpatient/outpatient 
case records of all women who underwent repair of 
recurrent VVF at our center. This study was approved 
by the institutional/university ethical committee. The 
age of the patient at initial presentation of VVF, cause 
of VVF, and site, size, position, and type of repair were 
noted. The imaging records were also similarly noted 
and analyzed [Figures 1 and 2].

Similarly, the age at second repair, type of repair, 
interposition of tissue, and postoperative care and 
complications were also noted. Success was defined as 
the absence of urinary leak through the vagina.

Results

During the study period from January 2000 to December 
2016, a total of nine women with a mean age of 38 years 
underwent repair for a recurrent VVF at our center. The 

Figure 1: (a) Computed tomography showing communication between bladder 
and vagina. (b) Computed tomography in lateral showing distinct communication 

between bladder and vagina

ba
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steroids.[10] Other less common causes of VVF include 
pelvic malignancy, pelvic irradiation, obstetric trauma, 
and infection, including tuberculosis.[10,11] VVFs can 
follow an erosion of a foreign body such as a pessary or 
following vigorous intercourse.[10] This usually occurs 
in those who have married at a very young age or those 
who have been raped.

In many developing countries, prolonged and obstructed 
labor is responsible for an overwhelming majority of 
VVFs. It has been estimated that a VVF occurs in 1–3 
per 1000 deliveries in West Africa.[6] The lack of modern 
obstetric care in these nations is the reason for the high 
incidence of VVF. The prevalence is particularly high in 
areas where early marriage is practiced. Mothers may 
experience labor before reaching full physical maturity. 
Other obstetric causes of VVF include accidental injury 
at the time of cesarean section, forceps delivery, and 
traditional surgical practices.

Over 85% of VVFs are repaired successfully at the first 
attempt.[12] Closure rates are similar for both transvaginal 
and transabdominal techniques. Recurrent fistula 
formation, ureteric injury or obstruction, and vaginal 
stenosis remain the major complications following VVF 
repairs. Ayed et al.[8] evaluated the prognostic factors 
for recurrence of VVF in 73 patients undergoing 97 
procedures with a mean rate of 1.38 procedures/patient. 
Multivariate analysis demonstrated that recurrence was 
statistically significant for multiple fistulas (single vs. two 
or more), fistula size (>10 mm), fistula type (Type I vs. 

Type II), fistula etiology (obstetrical vs. nonobstetrical), 
and presence of urinary tract infection before the repair. 
Recurrence risk was fivefold higher for both the size and 
type of the fistula, threefold higher for obstetrical etiology, 
and 4.5‑fold higher for multiple fistula. The interposition 
of flaps was a protective factor for recurrent cases.

Recurrent VVFs should always be treated with 
interposition of a tissue graft between the bladder and 
the vagina. The tissue graft could be harvested from the 
surrounding tissues, with stalk (flap), or it could be a free 
graft from a distant tissue or an organ. In transvaginal 
procedures, various local flaps could be used: labial fat 
tissue flap (Martius flap), labial skin flap, vaginal flap, 
bulbocavernosus muscle flap, and tubular gluteal skin 
graft.[13‑16] In transabdominal approach, the flaps can be 
used from the visceral peritoneum, posterior wall of the 
uterus, rectus abdominis flap, rotational bladder flap, 
urachal flap, and perisigmoid fat flap.[17‑20] The most 
commonly used free grafts are free bladder mucosal 
autograft and small intestinal submucosa graft.[21]

Hadzi‑Djokic et al.[22] reported on the use of autologous 
buccal mucosal graft in two women with recurrent VVF. 
Both women underwent suturing of the VVF with the 
interposition of BMG and both women were cured. 

Conclusion

It is important to strictly adhere to the basic surgical 
principles so as to achieve a successful VVF repair. The 

Figure 3: (a) The bladder is bivalved which shows the fistula communication. (b) The tip of suction is introduced into the vesicovaginal fistula. (c) The bladder is closed 
vertically and omentum is interposed between bladder and vagina

cba

Table 1: Patients demographic
Number Parameter First repair Recurrent repair
1 Mean age (range) years 35±1.8 (28‑48) 38±0.45 (30‑51)
2 Etiology of VVF Gynecologic (6), caesarean section (1), prolonged labor with forceps (2)
3 Site and size (mm) Trigonal (3), supratrigonal (6) 

Mean size 1.8 cm
Trigonal (2), supratrigonal (7) 
Mean size 2.1 cm

4 Type of repair Vaginal (3), abdominal (6) Abdominal (9)
5 Interposition of tissue Omentum (2) Omentum (9)
VVF: Vesicovaginal fistula
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bladder closure is much more important in achieving a 
successful repair than vaginal closure. Recurrent VVFs 
should always be treated with interposition of a tissue 
graft between the bladder and the vagina.
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Delayed Severe Bleeding Following Partial 
Nephrectomy Managed with Selective 

Embolization: A Case Report

Abstract
Partial nephrectomy (PN), has been established as the standard surgical 
treatment for renal tumors in clinical stage T1a and in select cases of T1b and 
T2. The complications of PN include postoperative hemorrhage which can have 
potentially serious consequences. A 60 year old adult male underwent left partial 
nephrectomy for T2b renal tumor. He presented himself to the emergency services 
of the hospital with massive hematuria. Selective renal angiography revealed two 
pseudo aneurysms on the affected side. Selective embolization of the lesions was 
done. Selective vascular embolization is the treatment of choice for patients with 
symptoms of severe bleed in a hemodynamically stable patient.

Keywords: Partial nephrectomy; Postoperative hemorrhage; Renal cell carcinoma

Introduction
Partial nephrectomy (PN) is the surgical technique of choice in 
the treatment of renal tumors in clinical stage T1a (≤ 4 cm), and 
also in selected cases in stage T1b and T2 [1-3]. Complications 
following PN have been extensively studied and reported in the 
literature. Among the complications, postoperative hemorrhage 
is one with potentially serious consequences. It is estimated 
that, including immediate and delayed bleeding, its incidence is 
between 4 and 6% after laparoscopic PN, and about 1.6% after 
open PN [4,5]. Very few studies have focused on the diagnosis 
and treatment of delayed bleeding, the one that occurs after the 
patient is discharged. The occurrence of delayed bleeding after 
PN is rare, and it is usually attributed to the presence of artery 
pseudoaneurysms (AP) [6]. The incidence of symptomatic AP is 
over 0.43% after open PN [7], and 1.7-7.5% after laparoscopic PN 
[8]. The real incidence of AP could be much higher as most of the 
AP do not get to produce clinical manifestations. We reported a 
case of delayed post-operative bleeding following open partial 
nephrectomy and managed by angio-embolization of the arterial 
pseudoaneurysms. 

Case Report
A 65 year old male was brought to the emergency services of the 
hospital with two episodes of gross hematuria. Informed patients 

consent was taken during the consultation and approval from 
Institutional Review Board (IRB) was taken prior to the study. 
The patient was catheterized and bladder irrigation started. 
Hemoglobin was 10.5 gm%. Patient was a known case of renal cell 
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procedure well and there was no untoward reaction to contrast 
media. Right femoral arterial shealth was removed at the end of 
procedure and hemostasis achieved at puncture site by digital 
compression. The patient had an uneventful recovery following 
embolization.

Discussion
Partial nephrectomy has become the treatment of choice for 
localized renal tumors. Despite the relatively low incidence of 
bleeding after partial nephrectomy, it remains one of the most 
serious complications, and this is especially so for centrally 
located tumors [4,5,9]. Several studies have examined several 
factors in relation to hemorrhage following partial nephrectomy, 
including patient and demographic factors, operative techniques, 
and tumor related parameters [5]. Van Poppel et al. [10], in their 
study of 76 open partial nephrectomies, suggested that tumors 
that were large in size and centrally located had an increased 
risk of postoperative hemorrhage. Similarly, Ramani et al. [5] 
reported that the incidence of postoperative bleeding was higher 
in patients with tumors that were centrally located and with 
deeper infiltration. 

Jung et al. [11] evaluated the frequency and clinical characteristics 
of postoperative hemorrhage following partial nephrectomy 
in their series of 300 patients. Thirteen (4.3%) experienced 
postoperative hemorrhage severe enough to require intervention 
more invasive than transfusion (Clavien grade III or higher). 
Analysis of the bleeding and non-bleeding groups showed that 
the exophyticity (E) score was significantly higher for severe 
postoperative hemorrhage (p=0.04). In most of the cases 
requiring intervention, selective embolization was sufficient, 
but in one case explorative laparotomy and nephrectomy were 
required. Clinical characteristics varied significantly among 
severe hemorrhage cases, with time of onset ranging from the 
first to the 30th postoperative day and symptoms presenting in 
a diverse manner, such as gross hematuria and pleuritic chest 
pain. Computed tomography and angiographic findings were 
consistent with either arteriovenous fistula or pseudo aneurysms. 

Renal embolization can be lifesaving, be used to facilitate 
perioperative hemostasis, and often eliminate the need for 

carcinoma and had undergone left partial nephrectomy a month 
earlier for T1b lesion. Post-operative period was uneventful.  
Repeat hemoglobin done four hours later, was 8.5 gm%. In 
view of falling hemoglobin level, the patient was referred to the 
department of interventional radiology.

Technique
Under local anesthesia using retrograde Seldinger’s technique 
right femoral arterial access was obtained and diagnostic 
bilateral renal artery angiograms were performed using cobra 
catheter (AngioDynamics, Inc., Queensbury, NY, USA) which 
showed a partially thrombosed aneurysm measuring 5.2 X 3 
mm with neck of 2.8 mm arising from left main renal artery and 
another larger pseudo aneurysm measuring 8 X 8 X 12 mm in the 
middle pole of left kidney (Figure 1). Using co-axial technique of 
5F cobra catheter (AngioDynamics, Inc., Queensbury, NY, USA) 
and Progreat microcatheter (Terumo Corporation, Japan), the 
artery supplying the large ruptured aneurysm in midpole of left 
kidney was embolized by using two cook fibered microcoils (Cook 
Medical, USA) (Figure 2a). A single helical coil (Figure 2b) was 
placed in the pseudoaneurysm of the main renal artery using 
SL 10 microcatheter. Check angiogram of the left renal artery 
showed completely thrombosis of the embolized aneurysm with 
maintained flow to rest of the left kidney. Patient tolerated the 

Figure 1 Left renal angiogram shows a large pseudo aneurysm 
measuring 8 X 8 X 12 mm in the midpole. 

Figure 2 (a) Selective embolization done using Cook micro coils. Post embolization no pseudo aneurysm seen. (b) Cook microcoil in place.
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a surgical intervention in patients with life threatening renal 
hemorrhage following partial nephrectomy. Ciudin et al. [12] 
evaluated treatment and outcomes of delayed bleeding in their 
series of 230 patients with partial nephrectomy. Three patients 
developed delayed bleeding (1.3%), 17-25 days after surgery 
and consisted of hematuria or lumbar pain. Diagnosis was made 
on the findings on abdominal computed tomography and renal 
angiography. In all the three patients, a complicated pseudo 
aneurysm was diagnosed and all patients underwent renal artery 
catheterization with selective renal artery embolization. In all 
patients, immediate control of bleeding was achieved. Outcome 

after a follow-up of 61-92 months was favorable.

Conclusion
Delayed bleeding or hemorrhage following partial nephrectomy 
occurs due to arterial pseudoaneurysms. Selective vascular 
embolization is the treatment of choice for patients with 
symptoms of severe bleed in a hemodynamically stable patient. 
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Clinical pharmacist assessment in 
monitoring and resolving the adverse 
drug reaction in bipolar disorder 
patients: A prospective, observational 
study at tertiary care teaching hospital
Parihar Ashish Singh, S. Ganachari Madiwalayya, V. Tekkalaki Bheemsain1

Abstract:
BACKGROUND: Adverse drug reaction (ADR) is a noxious, unintended effect of the drug which may 
occur due to pharmacotherapy of the disease. Bipolar disorder is a chronic mental illness represented 
by mania, depression and cyclic episode. The treatment of Bipolar disorder is lifelong. Hence, there 
are increased chances of ADRs.
METHODOLOGY: An observational, prospective study was performed on 286 patients, to identify, 
monitor, and resolve the ADR with bipolar disorder patients. The patients aged 18–65 years of either 
gender or diagnosed with bipolar disorder were enrolled in the study. Patient‑related data had been 
collected from the patient record; probability of ADR was measured by Naranjo scale and severity 
by Hartwig scale. Descriptive statistics had been used for study data interpretation.
RESULTS: A total of 286 patients were enrolled in the study, of which 27 patients suspected with 
ADR. Among all the ADR, nonallergic side effect suffered ADR were 88.1%. Of which, the most 
common ADR were hand tremor and hypothyroidism, which were associated with lithium (81.4%) 
followed by valproate (11.1%). On causality assessment, 44.4% cases were probable and possible. 
In most cases, severity of ADR was founded at Level III with 74.7% and Level II with 25.9%. The 
rate of acceptance of pharmacist intervention by a psychiatrist has been found to be 74.7%. The 
major cause of ADR was a drug/dose selection (74.07%).
CONCLUSION: ADRs occur most frequently in bipolar disorder. The incidence of drug‑related 
noxious effect can be minimized by the prior identification, monitoring, and reporting. Thus, the 
clinical pharmacist can play a key role in pharmacovigilance of ADR.
Keywords:
Adverse drug reaction, adverse event, bipolar disorder, drug‑related problem, pharmacist intervention

Introduction

Drug is the active chemical entity which 
is present in the dosage form for the 

pharmacotherapy of the patients. The drug 
response variability from person to person 
is the major problem of the pharmacological 
treatment in clinical practice; it can be 
a therapeutic failure or adverse drug 

reaction (ADR) in individual or in clusters.[1,2] 
ADR is the leading cause of morbidity and 
mortality. The worldwide approximately 5% 
adult and 3% pediatric hospital admissions are 
the result of ADR.[3] In India, around 5%–20% 
patients experience ADR as a result, of which 
10% hospital admissions occur every year.[4]

As per the World Health Organization, ADR 
is “Any response of drug which is noxious 
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and unintended and which occurs at dose normally 
used in human for prophylaxis, diagnosis, or therapy 
of disease or for the modification of physiological 
function.”[5,6] The monitoring of ADR has been done 
under the pharmacovigilance program in India (PVPI) 
runs under the Central Drugs Standard Control 
Organization.[7] PV is the pharmacological science related 
to collection, detection, assessment, monitoring, and 
prevention of ADR and drug‑related problems (DRPs).[8] 
PV is still in infancy and ADR reporting system is below 
1% in India against the world rate of 5%.[9]

Bipolar disorder is a severe, recurrent, and chronic 
mental suffering, which may represent by the mood 
swings such as dysthymia, depression, euphoria, 
cyclothymia, and mania at different time of interval 
in the same patient with significant functional and 
cognitive impairment.[10] Pharmacotherapy for bipolar 
disorder is frequently associated with ADR because of 
its lifelong treatment which impairs the patient quality 
of life.[11] Hence, multidisciplinary collaboration of 
health‑care professionals such as a clinical pharmacist, 
psychiatrist, and nurse is needed to optimize the 
patients’ pharmacotherapy for the safety of patients 
from ADR.

In the present study, efforts were made to encourage 
the pharmacovigilance program in India. The aim of 
our study is to monitor, identified, and resolve the ADR 
associated with patients with bipolar disorder through 
clinical pharmacist lead collaborative approach.

Methodology

Ethics approval
The study was reviewed and approved by the Institutional 
Ethics Committee (IEC) (KLEU/Ethics/2015–16/D‑93); 
the study‑related documents include protocol, patient 
data collection form, patient information sheet, informed 
consent form, and patient information leaflets which 
were prepared in local language (Kannada, Marathi, 
and Hindi) and submitted and presented to ethics 
committee before the study presentation in front of the 
ethics committee. The study protocol and procedure 
were explained orally.

Study design and patient recruitment
The study was conducted in 2400‑bedded tertiary care 
hospital at the Department of Psychiatry over a period 
of 1 year from March 2015 to March 2016 after obtaining 
the IEC approval. It was prospective, observational 
study with 286 enrolled patients, those were fulfilled 
the study criteria like aged between 18 and 65 years of 
either gender and diagnosed with the bipolar disorder 
as per the Diagnostic and Statistical Manual of Mental 
Disorders (DSM‑V). Patient with other comorbid 

psychiatry problem, lactating mothers, and pregnant 
women were excluded from the study.

Study protocol
Patients those fulfilled the above‑cited criteria were 
enrolled in the study. Enrolled patients were followed 
for 1‑year duration, in which the four observations have 
been proposed (each observation gap was 3 months). 
Initially, the patient’s demographic data, the chief 
complaint, past medical and medication history, and a 
current treatment plan with a drug information were 
collected at the baseline from the patient records. During 
the study period, the ADR has been identified and 
resolved through clinical discussion with the psychiatrist 
here clinical pharmacist assessed the ADR and reported 
it to the psychiatrist, the necessary correction has 
been made by psychiatrists, and ADRs were reported 
by a clinical pharmacist to PVPI. The type of ADR, 
clinical suggestions, causes, and outcome of ADR have 
been collected in the ADR documentation form and 
pharmacist intervention form.

Causality assessment
Probability of ADR has been assessed by a Naranjo 
Probability Assessment Scale which relates the list 
of questionnaires, which consist information of drug 
administration and event occurrence, alternative 
causes for the event, drug levels, dose–response 
relationships, and previous patient experience with 
the medication.[12]

Severity assessment
The severity of ADR has been assessed by Hartwig’s 
Severity Assessment Scale which is a list of questionnaires 
related to ADE. Hartwig’s scale consists of seven 
different levels. Among them, Level 1 represents the 
mild severity of ADR and Level 7 represents the chronic 
severity of ADR. This scale consists information of 
suspected drugs, dose, dose change, length of hospital 
stay, alternative treatment, intensive medical care, and 
the patient’s condition.[13]

Pharmaceutical care network Europe classification
DRPs have been monitored, identified, assessed, and 
analyzed on a daily basis as per the Pharmaceutical 
Care Network Europe (PCNE) classification of the 
drug‑related problem’s version 5.01. This classification 
is used to assess the nature, prevalence, incidence of 
DRPs, and also acts as an indicator of pharmaceutical 
care outcome.[14]

Statistical analysis and sample size
The data of the study have been segregated and 
analyzed with the help of IBM SPSS Statistics 20 (IBM 
Corporation, United State). Presentation of results such 
as demographic data and severity of ADR, causality 
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assessment, and outcome assessment was done using 
descriptive statistics. The sample size of the study was 
decided with the help of patient flow at the Department 
of Psychiatry and journal of the previous study.

Results and Discussion

The study was conducted at the Department of Psychiatry 
of Tertiary Care Hospital. A total of 286 patients were 
included in the study after taking their and legally 
acceptable representative a signed consent. It was 
observed that the male (61.2%) was more prevalent than 
female (38.8%), aged less than 30 years enrolled in the 
study. As per collected data, maximum patients were 
married (75.9%). Among the patients, approximately 
86.7% did not have any family history and approximately 
90% patients did not have childhood adversity. The 
patient‑related demographic data have been mentioned 
below [Table 1].

All the selected patients were receiving their 
treatment as per the DSM‑V, of which patients 
received valproate 9.7% (n = 43), lithium 50% (n = 223), 
sertraline 0.9% (n = 04), chlorpromazine 1.3% (n = 06), 
aripiprazole 2.0% (n = 09), olanzapine 20.7% (n = 92), 
quetiapine 13.0% (n = 58), trifluoperazine 9.2% (n = 41), 
trihexyphenidyl 10.8% (n = 48), haloperidol 3.6% (n = 16), 
divalproex 2.9% (n = 13), risperidone 4.2% (n = 19), 
lorazepam 15.5% (n = 69), and alprazolam 0.4% (n = 02).

Suspected drug for adverse drug reaction
Majority of ADR had been associated with lithium 
22 (81.4%) (Lithosun and Lithosun SR, Sun Pharmaceutical 
Industries Ltd.,) of which 13 patients suffered from hand 
tremor, 6 with hypothyroidism, 2 with facial muscle 
twitching, and 1with dry mouth. After the lithium, 
most of the patients reacted with valproate (Torvate, 
Torrent Pharmaceuticals Ltd.,)‑induced ADR followed 
by trifluoperazine (Benzyzine, La Pharmaceuticals) and 
alprazolam (Alprax Torrent Pharmaceuticals Ltd.,). The 
detail of ADR has been summarized in Table 2 and Figure 1.

Causality and severity assessment
The ADR selection and classification have been done as 
per the PCNE classification, of which 88.81% (n = 24) were 
nonallergic side effect suffered and 11.19% (n = 03) were 
allergic side effect suffered. The probability or causality 
had been assessed by the Naranjo Probability Assessment 
Scale in four categories, of which 3.70% (n = 1) were 
doubtful, 44.4% (n = 12) were possible, 44.4% (n = 12) 
were probable, and 7.40% (n = 2) were definite. The 
severity has been assessed by Hartwig’s Severity 
Assessment Scale, and the majority of severity were 
found at level III 74.07% (n = 20) followed by level II 
25.92% (n = 7). The detail of Causality and severity 
assessment has been summarized in Table 3.

Table 1: Demographic data of the patients
Category Frequency, n (%)
Sex

Male 175 (61.2)
Female 111 (38.8)

Age (years)
Under 30 87 (30.4)
30‑39 78 (27.3)
40‑49 71 (24.8)
50‑65 50 (17.5)

Religion
Hindu 266 (93.0)
Muslim 19 (6.6)
Christian 1 (0.3)

Marital status
Single 67 (23.4)
Married 217 (75.9)
Divorcee 1 (0.3)
Widow 1 (0.3)

Occupation
Government 8 (2.8)
Private 61 (21.3)
Daily basis 4 (1.4)
Homemaker 86 (30.1)
Student 44 (15.4)
Unemployed 11 (3.8)
Farmer 66 (23.1)
Retired 6 (2.1)

Family history
Nothing significant 248 (86.7)
Paternal 29 (10.1)
Maternal 9 (3.1)

Childhood adversity
Neglect 23 (8.0)
Physical health 2 (0.7)
Sexual abuse 1 (0.3)
Loss of parents 2 (0.7)
Absent 258 (90.2)

Smoking habit
Yes 77 (26.9)
No 209 (73.1)

Alcoholic
Yes 52 (18.2)
No 234 (81.8)

BMI
Underweight 16 (5.6)
Normal weight 176 (61.5)
Over weight 63 (22.0)
Obese 31 (10.8)

Other comorbidity
Nil 251 (87.8)
Hypothyroidism 16 (5.6)
Hypertension 6 (2.1)
CVS disease 1 (0.3)
Diabetes mellitus 9 (3.1)
Respiratory disease 3 (1.0)

BMI: Body mass index, CVS: Cardio vascular system
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Management and outcome aspect of adverse drug 
reaction
Intervention has been proposed at prescriber, patient, 
and drug level, In which at prescriber level, 77.7% of 
interventions which were proposed by clinical pharmacist, 
which, has been approved by the psychiatrist. At patient 
level, patient counseling and their family member 
counseling had been done by clinical pharmacist, and 
at drug level, new drug had been started 70.3% by a 
psychiatrist to patient those suffered with ADRs. As the 
outcome of pharmacist intervention, 51.8% problems 
were completely solved and 48.1% problems were 
partially solved. The proposed intervention is mentioned 
in Table 4.

Monitoring of ADR in a psychiatric setting holds a special 
place of importance due to the less likely reporting of 
ADR. There is a need to robust the spontaneous ADR 
reporting system to improve the pharmacovigilance 
system in India. For the same, Shah et al. conducted 

a prospective study of ADR in patients with bipolar 
disorder. In this study, 180 patients were enrolled, 
of which 97.22% patients suffered from ADR which 
were as follows: asthenia (11.95%), sedation (10.24%), 
polyuria/polydipsia (10.10%), weight gain (9.25%), and 
hand tremors were most common assessed ADRs those 
were associated with lithium, valproate, olanzapine, 
and clozapine. In this study, the author assessed that the 
majority of ADRs were probable (56.33%), of which most of 
were not preventable (64.3%). They concluded that proper 
reporting of ADRs can help to minimize the drug‑induced 
side effect.[15] A similar study has been conducted by 
Harichandran et al. to assess 53 ADRs on 31 patients of 
the psychiatry department. The psychotropic drugs such 
as olanzapine, risperidone, and clozapine were the major 
suspected drugs for the ADR. The author assessed that 
most of ADR were dose‑dependent and predictable.[16] 
Khoda et al. have monitored and reported the adverse 
events (AEs) of 32 psychiatric patients, of which they have 
found a 79.31% incidence in AEs among the psychiatric 
population. As per the results, the author concluded 
that effective monitoring by a clinical pharmacist can 
help to minimize the incidence of AEs[17] and Ujwala 
et al. monitored and reported 92 ADRs of patients with 
psychiatric conditions, of which overall incidence rate of 
ADRs was 6.41%. Among all the patients, most common 
ADRs were tremor (13.04%), somnolence (11.95%), and 
constipation (9.7%). A majority of ADRs was associated 
with antipsychotic (46%), an antidepressant (29%), and 
antiepileptic drugs (12%), of which most of cases were 
probable and 80.4% were mild.[18]

The conclusion of these all previous studies gives us insight 
that proper spontaneous reporting of ADR by a clinical 
pharmacist, psychiatrist, patients, and other health‑care 
professionals can enhance the pharmacovigilance 
program. For the same, in our study, first, we tried to 
assess the causes of ADR, which we did not find in other 
studies. The causes of ADR had been assessed through 
the help of PCNE classification. We observed that the 
majority of ADR were caused due to drug/dose selection 
74.07% (n = 20) and drug use process 25.92% (n = 7). Under 
the primary cause of drug/dose selection, 8.33% (n = 2) 
ADRs were occurring due to pharmacokinetics problem, 

Table 2: Suspected drug for adverse drug reaction
Drug ADR Number of patients 

with AE’s, n (%)
Lithium (Lithosun SR, 
Sun Pharmaceutical 
Industries Ltd.)

Hypothyroidism 6
Hand tremor 13
Muscle twitching 2
Dry mouth 1

Total 22 (81.4)
Valproate (Torvate, 
Torrent 
Pharmaceuticals Ltd.)

Hand tremor 2
Thrombocytopenia 1

Total 3 (11.1)
Trifluoperazine 
(Benzyzine, La 
Pharmaceuticals)

Bradykinesia 1 (3.7)

Alprazolam (Alprax, 
Torrent 
Pharmaceuticals Ltd.)

Impaired 
co‑ordination

1 (3.7)

AEs: Adverse events, ADR: Adverse drug reaction

Figure 1: Suspected drug for adverse drug reaction

Table 3: Causality and severity assessment
Variables ADR Total (%)

Side effect suffered 
(nonallergic)

Toxic effects 
suffered

Naranjo ADR 
probability scale 
groups

Doubtful 0 1 1 (3.70)
Possible 10 2 12 (44.4)
Probable 12 0 12 (44.4)
Definite 2 0 2 (7.40)
Total 24 3 27

Hartwig’s severity 
assessment scale

Level 2 4 3 7 (25.92)
Level 3 20 0 20 (74.07)
Total 24 3 27

ADR: Adverse drug reaction
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12.5% (n = 3) due to the requirement of synergistic and 
preventive drug, 33.3% (n = 8) ADRs occurred due to 
new symptom revealed, and 45.83% (n = 11) ADRs were 
occurring due to the manifested side effect of the drug. 
Under the secondary cause of ADRs drug use process, the 
most common problem was the unmonitored therapeutic 
drug level. For the assessed problem, clinical pharmacist 
proposed the intervention, the causes and problems 
were resolved with the help of a psychiatrist. Second, we 
were on the telephonic contact with the patients during 
follow‑up as well as clinical pharmacists reinforced the 
medication‑related knowledge for their better care or 
quality of life.

As in our study, we also have many limitations, first, 
this is the unicentric study with a small sample size 
so we could not represent the incidence of ADR in the 
region. Second, due to mental stigma, it was difficult to 
control the attrition rate and follow‑up of the patient. 
Third, many patients belonged to the poor socioeconomic 
background because of the same they were not able 
to check the therapeutic level of drugs and laboratory 
investigation report of the patients.

Conclusion

The study suggested that clinical pharmacist intervention 
with the collaboration of psychiatrist and other 

health‑care professionals can help minimize the burden 
of ADRs and its related problem in patients with 
bipolar disorder. The clinical pharmacist intervention 
is very important to maximize the drug‑related safety 
and minimize the drug‑related noxious effect, which 
ultimately promotes the patients’ quality of life.
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Abstract

Tuberculosis is one of the leading causes of death all over the world. The course of infection and treatment makes the patient 
vulnerable to opportunistic fungal infections, which is mostly misdiagnosed. A total of 100 samples were screened (50 Active and 
50 Post-treated pulmonary tuberculosis (PTB) cases), in which 55% opportunistic fungal pathogens were detected. The prevalence 
of opportunistic fungal infection was 58% amongst the active PTB cases and 52% in post-treated cases of pulmonary TB. Candida 
species (40%) were the most common isolates in active PTB cases and in post treated PTB cases Aspergillus spp. (34%) species was 
more common. The coexistence of fungi with tubercle bacilli complicates a patient’s condition by adding more damaging and fatal 
dimensions to it.
Keywords: Opportunistic Fungal Infection; Pulmonary Mycoses; Candidiasis; Aspergillosis

Introduction

Tuberculosis (TB), which is one of the oldest diseases known to affect the mankind, is a major cause of death worldwide. It causes ill-
health in millions of people annually and in 2015 it was one of the top 10 causes of death worldwide, ranking above HIV/AIDS as one of the 
leading causes of death from an infectious disease [1]. In 2015, there were an estimated 10.4 million new (incident) TB cases worldwide. 
In India, 1 person dies every minute and 500,000 people die per year from TB. One fourth of the global incident TB cases occur in India 
annually [2].

Chronic nature of tubercular infection along with prolonged chemotherapy with or without corticosteroids severely affects patient’s 
immune system, predisposing him to acquire super infection by opportunistic fungi. Due to immune deficiency or suppression in tuber-
culosis, these patients are vulnerable to opportunistic fungal infections [3]. 

Post-TB Complications may lead to persisting pulmonary damage in patients whose infection has been considered cured on clinical 
grounds. Chronic impairment of lung functions, bronchiectasis, aspergilloma, and chronic pulmonary aspergillosis (CPA) have been asso-
ciated with TB [5]. CPA may manifest as simple aspergilloma (fungal ball) or chronic cavity aspergillosis. Fungal infection of lung is slowly 
making its presence felt in India [4]. An urgent need for proper diagnosis of tuberculosis patients is required for an effective treatment. 
The present study was done to compare the prevalence of fungal pathogens causing opportunistic infections in active pulmonary tuber-
culosis and post-treated tuberculosis patients.
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Materials and Methods 
A Cross-sectional study of one year duration (January 2015-December 2015) was conducted on patients who were clinically diagnosed 

cases of Pulmonary Tuberculosis (Group 1) attending Out-Patient Department and In-Patient Department of TB and Chest Diseases and 
RNTCP lab at KLE’S Dr. Prabhakar Kore charitable Hospital and MRC and on post treated cases of pulmonary tuberculosis having respira-
tory symptoms (Group 2) at District Hospital, Belagavi. Fifty sputum samples were taken from each group and samples were processed in 
Bio-safety cabinet II, adhering to Universal safety precautions in the Department of Microbiology, J.N. Medical College, Belagavi. 

The samples were subjected to KOH mount to detect fungal elements and Grams staining was performed for budding yeast cells. All 
the samples were cultured on Sabouraud’s dextrose agar (SDA) and SDA with antibiotics. All the yeasts isolated as pure cultures were 
characterized to species level using different tests according to standard diagnostic criteria [6,7]. The criteria included morphological 
and cultural characteristics, Germ tube experiment and tests for carbohydrate assimilation and fermentation. The molds isolated were 
subjected to LPCB mount and reported according to their distinct morphology.

Results
A total of 100 patients suffering from Pulmonary Tuberculosis and Post-treated cases of Pulmonary-TB with respiratory symptoms 

were undertaken for the present study. The mean age group in the present study was 40 ± 10 years. Out of 50 participants in each group, in 
Group 1, 74%were males and 26% were females while in group 2, 72%were males and 28% were females. Of the 100 patients, 55% were 
positive for opportunistic fungal infection. Amongst them, 58% were in group 1 and 52% were in group 2 (Figure 1). In group 1, 44% of 
males and 14% of females had opportunistic fungal infections. And in group 2, 38% males and 14% females showed opportunistic fungal 
infection. 31% isolates were yeasts (Candida, Cryptococcus and Rhodotorula glutinis) and 24% isolates were molds (Aspergillus spp.).

Figure 1: Distribution of opportunistic fungal prevalence in both the groups.
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Isolates Group 1 Group 2
Frequency Percent Frequency Percent

Candida albicans 8 16% 4 8%
C. dubliniensis 0 0% 1 2%

C. glabrata 1 2% 0 0%
C. guilliermondii 1 2% 1 2%

C. krusei 5 10% 1 2%
C. parapsilosis 3 6% 1 2%

C. tropicalis 2 4% 1 2%
Aspergillus fumigatus 3 6% 3 6%

A. niger 2 4% 9 18%
A. flavus 2 4% 5 10%

Cryptococcus albidus var albidus 1 2% 0 0%
Rhodotorula glutinis 1 2% 0 0%

Table 1: Distribution of fungal isolates in both the groups.

Table 1 shows distribution of fungal isolates in both the groups. The isolates obtained in the present study were as follows: In Group 
1: C. albicans were 16% (8), C. glabrata were 2% (1), C. guilliermondii were 2% (1), C. krusei were 10% (5), C. parapsilosis were 6% (3), C. 
tropicalis were 4% (2), A. fumigatus were 6%(3), A. niger were 4% (2), A. flavus were 4% (2), Cryptococcus albidus var albidus were 2% (1) 
and Rhodotorula glutinis were 2% (1).

In Group 2: C. albicans were 8% (4), C. dubliniensis were 2% (1), C. guilliermondii were 2% (1), C. krusei were 2% (1), C. parapsilosis 
were 2% (1), C. tropicalis were 2% (1), A. fumigatus were 6% (3), A. niger were 18% (9), and A. flavus were 10% (5).

Discussion

Pulmonary TB is a chronic destructive disease of the lungs. Cessation, necrosis and fibrosis of the lungs tend to lead to the formation 
of cavities and bronchiolectatic dilatations in them. These destroyed areas of the lungs will no doubt continue to remain in the body even 
after the tubercle bacilli has been totally eliminated. The cavities form an ideal culture environment for the growth of tubercle bacilli and 
many other organisms including fungi by providing plenty of oxygen and necrotic tissue material. 

In our study, prevalence of opportunistic fungal infections in active TB cases was found to be 58%. In a similar study done by Chadega-
nipour., et al. [8] in 2000,the prevalence was found to be 68.75%. 46.5% opportunistic fungal infections was found in active TB cases in the 
study done by Mwaura., et al. [9] in 2013 in Kenya and Shesh Rao., et al. [10] detected 49% fungal infection in his study conducted in 2015 
in Jabalpur. But a study conducted by Shome., et al. [11] in 1976, the prevalence of opportunistic fungal infections was found to be only 
18%. The specimens used by Shome., et al. comprised of sputum and bronchial aspirations. No doubt, the bronchial aspirations are likely 
to be more specific for pulmonary pathology than sputum. This might explain the difference between our results and that of Shome., et al.

In our study, prevalence of opportunistic fungal infections in post treated TB cases was found to be 52%. Similar result of 53% was 
reported by Jain., et al. in 1982 at Allahabad, Bansod and Rai [12] reported 46% in 2008. 62% fungal isolates were obtained in a study 
conducted by Kalyani., et al. [13] in 2016 at Vishakhapatnam, and 49% was obtained by Yadu., et al. [14] in 2016.
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In group 1 out of 50 samples, the majority of isolates were Candida species (40%), out of which C. albicans were predominant (40%), 
followed by C. krusei (25%), C. parapsilosis (15%), C. tropicalis (10%), C. glabrata (5%), C. guilliermondii (5%). The Aspergillus sp. obtained 
in total were 14% out of which A. fumigatus were 10%, followed by A. niger 28.5% and A. flavus 28.5%. Other isolates were Cryptococcus 
albidus var albidus 2% and Rhodotorula glutinis 2%. 

In group 2 out of 50 samples studied, the majority of isolates were Aspergillus species (34%), out of which Aspergillus niger were pre-
dominant with 52.9%, followed by Aspergillus flavus 29.4% and Aspergillus fumigatus 17.6%. Other isolates were Candida species 18% in 
which C. albicans was 44.4%, followed by 11.1% of each C. dubliniensis, C. guilliermondii, C. krusei, C. parapsilosis and C. tropicalis.

Shome., et al. [11], reported 50.97% Candida and Sobti., et al. reported Aspergillus species in 40% cases. In the study done by Kali., et 
al. [15], prevalence of Candida were found 40%, out of 30 isolates in their study 50% were C. albicans followed by C. tropicalis were 20%, 
C. glabrata were 20%, C. parapsilosis were 6.7% and C. krusei were 3.3%. According to Khanna., et al. [16], Candida were in 26.36% out 
which 62% were Candida albicans and Aspergillus in 10% cases, Babita., et al. [17] in 2016 reported Candida albicans 44.4%, Aspergillus 
niger 33.3%, Aspergillus fumigatus 16.5% and Aspergillus flavus 5.5%.

Conclusion

There is a high prevalence of fungal infections in active TB and post treated PTB cases. Candida and Aspergillus species are the com-
mon causative agents. These secondary fungal infections are associated with persistence of respiratory symptoms, in spite of successful 
completion of anti-tuberculous drug therapy. Hence, adequate measures need to be taken for the early identification and treatment of 
these opportunistic infections, which are associated with high rates of morbidity and mortality.
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The diagnostic value of the combination 
of clinical tests for the diagnosis of 
supraspinatus tendon tears
Sameer Haveri, R. B. Uppin, Kiran Patil

Abstract:
CONTEXT: A large number of special tests have been described to examine the shoulder. It is 
unknown which combination of clinical tests might be optimal for the diagnosis of rotator cuff tears.
AIMS OF OUR STUDY: To estimate the diagnostic accuracy of history and clinical tests and to find 
out which combination of clinical tests is best in diagnosing supraspinatus tendon tears.
SETTINGS AND DESIGN: Diagnostic test accuracy study.
METHODOLOGY: One hundred and thirty‑four patients with shoulder pain were evaluated with 
history‑taking and clinical tests and magnetic resonance imaging of the shoulder.
STATISTICAL ANALYSES: Sensitivity, specificity, positive predictive value, negative predictive 
value, positive likelihood ratio, and negative likelihood ratios were calculated with a 2 × 2 table.
RESULTS: The combination of Neer test, painful arc test, and full can test yielded 100% sensitivity 
and 100% specificity in diagnosing supraspinatus tears of any type.
CONCLUSIONS: Our study shows that individual clinical tests have moderate diagnostic value for 
the diagnosis of supraspinatus tears. Diagnostic value improves significantly when clinical tests 
are combined together. Neer test, painful arc test, and full can test form the best combination in 
diagnosing supraspinatus tears of any type.
Keywords:
Clinical tests, diagnostic accuracy, magnetic resonance imaging, supraspinatus tendon tears

Introduction

Rotator cuff tears are the common cause of 
shoulder pain and dysfunction.[1,2] The 

prevalence of rotator cuff tears is 5%–39%.[1] 
Clinical tests should be used selectively and 
tailored to the clinical condition suspected.[3,4] 
Recent meta‑analysis showed that data 
were lacking to support most clinical 
tests used for diagnosing rotator cuff 
tears, and there is a need for high‑quality 
studies to test the diagnostic performance 
of parameters from patient history and 
physical examinations.[5‑7] The study was 
done to estimate the diagnostic accuracy 
of clinical tests and to find out which 

combination of clinical tests is best in 
diagnosing supraspinatus tendon tears.

Methodology

This prospective study was conducted in 
the orthopedic department of our hospital 
from June 2015 to August 2017.

Patient selection
Patients presenting with shoulder pain of age 
above 18 years of either sex was included in 
the study.   Patients with shoulder fractures, 
frozen shoulder, arthritis, bilateral shoulder 
pain, previous dislocation shoulder, and 
instability were excluded. Ethical clearance 
has been taken from ethical committee 
before conducting the study.
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Control
Unaffected opposite shoulder joint was taken as control 
in our study.

Study design
Diagnostic test acuuracy study design.

Calculating the sample size
The targeted study population consists of all patients 
who satisfy the criteria for inclusion and are not 
disqualified by one or more of the exclusion criteria. The 
included patients were a consecutive series of patients 
presenting at the study center. No randomization 
was done. The sample size was calculated assuming a 
sensitivity and specificity of at least 0.85, the confidence 
interval of 95% with a width of 0.1 and an effect size 
of 0.5, leading to sample size of 70 patients with the 
power of 0.9.[8]

Data collection
The patients of shoulder pain were evaluated by history 
and clinical examination. The examiner was blinded 
to the imaging analyses. Subsequently, all patients 
underwent X‑ray of the shoulder and magnetic resonance 
imaging (MRI) of the involved shoulder as a reference 
standard for the final diagnosis, which was done on the 
same day [Figure 1].

Relevant clinical information
Appropriate demographical and historical data were 
recorded.

Intervention
Routine clinical examination of the shoulder was 
performed, and then, clinical tests were selected for 
evaluation in the study [Table 1].[2,3,7] Blood tests and 
other investigations were done.

Plain X‑ray films of the shoulder were useful to rule out 
other causes of shoulder pain, such as osteoarthritis (of 

glenohumeral joint and acromioclavicular joint) and 
calcific tendinitis. Changes seen on plain films that are 
consistent with rotator cuff disease include acromial 
spurs, decreased space between the humerus and 
acromion, and sclerosis and cystic changes in the greater 
tuberosity.

Reference standard–magnetic resonance imaging
Experienced radiologist who was blinded from clinical 
test results reported the MRI. MRI gives a great deal 
of anatomic information and usually is considered 
the gold standard for imaging cuff disease. The 
normal rotator cuff tendon is of low signal on T1‑ and 
T2‑weighted images. Partial‑thickness rotator cuff 
tears most commonly appear as interruption of the 
normal cuff contour, resulting in a cuff defect filled 
with fluid signal. Full‑thickness tears were seen as 
defect has fluid‑like signal and might also see tendon 
retraction.[9‑11]

Data analyses/statistical analyses
Sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV), positive likelihood 
ratio, and negative likelihood ratios were calculated 
with a 2 × 2 table.

Results

One hundred and thirty‑four (134) patients were 
collected. Thirty‑four patients were excluded as per 
inclusion and exclusion criteria. Effective sample size 
was (134–34) 100. Table 2 shows patient’s demographic 
characteristics. Sixty‑seven patients were diagnosed 
with supraspinatus tendon tears. Males were affected 
more commonly. Right shoulder has higher incidence 
of supraspinatus tendon tears. Table 3 shows different 
types of rotator cuff tears and their frequency. Incidence 
of supraspinatus tears was higher as compared to 
other tendons and partial tears were more common. 
Tables 4 and 5 show various MRI diagnoses and their 
frequencies. Partial tear of supraspinatus tendon was 
the most common diagnosis. Twenty‑four patients had 
other diagnosis [Table 5] and nine patients had normal 
shoulder on MRI.

History
The highest incidence of supraspinatus tendon tears 
was seen in the age group above 50–60 years, which was 
clinically significant (P = 0.009). Night pain has showed 
the highest sensitivity. Weakness and smoking have 
highest specificities [Table 6].

Clinical tests
Painful arc test has highest sensitivity of 96%. Palpation 
test, external rotation at 0°, and drop arm test have 
highest specificity of 100%, 100%, and 97%, respectively. Figure 1: Methodology‑data collection
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Table 1: Clinical tests
Clinical tests Method to perform Inference
Neer test The impingement sign is elicited with the patient seated 

and the examiner standing. Scapular rotation is prevented 
with one hand while the other hand raises the arm in forced 
forward elevation, causing the greater tuberosity to impinge 
against the acromion

A positive test is if the maneuver produces pain over 
the anterolateral shoulder

Hawkins‑Kennedy 
test

The examiner forward flexes the humerus to 90° and 
forcibly internally rotates the shoulder. This maneuver 
drives the greater tuberosity farther under the 
coracoacromial ligament

Pain over the anterolateral shoulder with this 
maneuver is considered positive for impingement

Drop arm test 
(Codman’s sign)

It and is performed by passively abducting the patient’s 
shoulder to 180° and then observing as the patient 
slowly lowers the arm to the waist. The patient may be 
able to lower the arm slowly to 90° (because this is a 
function mostly of the deltoid muscle as opposed to the 
supraspinatus) but will be unable to continue the maneuver 
as far as the waist

This test is positive when the arm drops to the side

Full can test The full can test is performed with patient’s arms abducted in 
90° in the scapular plane and rotated 45° externally, with the 
thumb pointing upward

The sign is positive when there is pain over the 
anterolateral shoulder or weakness at the downward 
pressure applied by the examiner

Painful arc test The painful arc test was performed with the patient standing. 
The patient was asked to elevate the arm actively in the 
scapular plane, until the arm was fully elevated and then to 
let the arm down in the same arc

The test was considered positive when the patient 
demonstrated pain over the anterolateral shoulder 
or reported a painful catching between 60° and 120° 
elevation

Empty can test 
(Jobe test)

Test was performed with the patient standing, the shoulder 
in 90° abduction in the scapular plane and with full internal 
rotation. The thumbs were pointing toward the floor. The 
patient maintained this position against downward resistance 
applied by the examiner

The test was considered positive when the patient 
demonstrated weakness or pain over the anterolateral 
shoulder during the applied resistance

Palpation of 
tendon defect

Codman first described the palpation of full thickness rotator 
cuff tears. He described the ability to palpate a “sulcus” 
produced by a rent in the supraspinatus tendon. The elbow 
on the affected side is flexed to 90° and held in that position. 
The top of the humeral head is palpated with the arm 
rotated into internal and external rotation and then hyper 
extended. In external rotation, an anterior supraspinatus 
tear can be felt

The test was considered positive when the defect is 
felt

External rotation 
lag sign at 0°

The patient is seated with his or her back to the physician. 
The elbow is passively flexed to 90°, and the shoulder is held 
at 20° elevation (in the scapular plane) and near‑maximum 
external rotation (i.e., maximum external rotation−5° to avoid 
elastic recoil in the shoulder) by the physician. The patient 
is then asked to actively maintain the position of external 
rotation as the physician releases the wrist while maintaining 
support of the limb at the elbow

The sign is positive when a lag, or angular drop, 
occurs. The magnitude of the lag is recorded to the 
nearest 5°. A positive test indicates posterosuperior 
cuff (supraspinatus and infraspinatus) deficiency

Supraspinatus 
strength test

It is tested with the arm in internal rotation and elevated to 
90° in the plane of the scapula

It is graded from 0‑5
Grade 0: No contraction or muscle movement
Grade 2: Movement at the joint with gravity 
eliminated
Grade 3: Movement against gravity, but not against 
added resistance
Grade 4: Movement against external resistance with 
less strength than usual
Grade 5: Normal

Infraspinatus 
strength test

It is measured by testing external rotation with the elbow 
flexed to 90° and the arm held to the side

It is graded from 0‑5
Grade 0: No contraction or muscle movement
Grade 2: Movement at the joint with gravity 
eliminated
Grade 3: Movement against gravity, but not against 
added resistance
Grade 4: Movement against external resistance with 
less strength than usual
Grade 5: Normal
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Drop arm test has positive likelihood ratio of 11, 
suggesting that it is very useful test in ruling in the 
disease. Diagnostic values of individual tests and 
combination of tests are presented in Tables 7 and 8.

Discussion

This study evaluates diagnostic values of individual 
patient’s characteristics, symptoms, and clinical tests 
in supraspinatus tendon tears. The prevalence of 
supraspinatus tendon tears in our study is 67%; in other 
studies, it is 40%.[6,12]

According to Murrell and Walton[12] and van Kampen 
et al.,[13] rotator cuff tear prediction increases with increasing 
age. Our study also showed increased incidence of cuff 
tear in 51–60 years of age group. In our study, age above 
50.5 years has very significant correlation (P = 0.009) with 

supraspinatus tendon tears. Night pain has sensitivity of 
89% in the study by van Kampen et al., while our study 
showed similar result (89%). Further, radiation of pain and 
patients taking analgesics showed high sensitivities of 73% 
and 78%, respectively. Weakness has 34% sensitivity and 
55% specificity in the study by van Kampen et al., while 
our study had sensitivity of 40% and specificity of 88% 
for weakness.

Sensitivity of clinical tests ranged from 6% to 96%. 
Painful arc test showed highest sensitivity of 96%, which 
was also reported in study by Park et al.[14] Hawkins test 
had highest sensitivity of 95.2%.

Specificity of clinical tests ranged from 21% to 100%. 
Palpation test and external rotation test at 0° showed 
highest specificity and PPV of 100%. Drop arm test had 
specificity of 97%. Park et al. showed that infraspinatus 
muscle test had highest specificity of 75% and highest 
PPV of 90.6% for rotator cuff disease of any type. Drop 
arm test had highest specificity of 100%. In the study 
by Wolf and Agrawal,[15] the transdeltoid palpation test 
was found to have a sensitivity of 95.7%, a specificity of 
96.8%, a PPV of 95.7%, a NPV of 96.8%, and an overall 
accuracy of 96.3%.

The present study (2018), Ardic et al.,[16] Kim et al.,[17] 
Caliş et al.,[18] and Itoi et al.[19] have MRI as reference 

Table 4: Various magnetic resonance imaging 
diagnosis
MRI diagnosis Frequency
Normal 9
Partial tear of supraspinatus tendon 49
Complete tear of supraspinatus tendon 18
Others diagnosis 24
Total 100
MRI: Magnetic resonance imaging

Table 2: Demography of patients
Parameters Number (N)

Total patients enrolled 116, 16 cases excluded based on 
inclusion and exclusion criteria

Effective sample size 100
Full‑thickness 
supraspinatus tear

18

Age (years) 32‑77
Mean age (years) 61
Sex (%)

Males 10 (55)
Females 8 (45)

Side (%)
Right 13 (72)
Left 5 (18)

Dominant arm (%)
Right 18 (100)
Left 00

Mean BMI (range) 26.8 (18‑31)
Occupation

Homemaker 8
Office work/desk 6

Job
Heavy work 4

BMI: Body mass index

Table 3: Types of rotator cuff tears and their frequency
Tendon Types of tear n
Supraspinatus Partial 49

Complete 18
Total 67 patients

Infraspinatus Partial 3a

Complete 00
Subscapularis Partial 1b

Complete 00
a1 case was associated with partial supraspinatus tear, 2nd case was 
associated with complete supraspinatus tear and 3rd case was associated 
with complete supraspinatus tear and partial subscapularis tear, b1 case was 
associated with complete supraspinatus tear and partial infraspinatus tear

Table 5: Other diagnosis on magnetic resonance 
imaging
Diagnosis Number of 

patients
Acromioclavicular joint arthritis 7a

SLAP tear 6b

Subacromial bursitis 3
Biceps tendinitis 2c

Supraspinatus and infraspinatus tear 2
Supraspinatus, infraspinatus, and subscapularis tear 1
Calcific tendinitis 1
Type 2 acromion 1d

Bankart’s lesion 1e

Total 24
a4 cases were associated with partial supraspinatus tear, 1 case was 
associated with complete supraspinatus tear, 1 case was associated with 
biceps tendinitis, b1 case was associated with partial supraspinatus tear, 
c1 case was associated with complete supraspinatus tear, d1 case was 
associated with complete supraspinatus tear, e1 case was associated with 
partial supraspinatus tear. SLAP: Superior labral tear from anterior to posterior
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standard. Barth et al.,[20] Itoi et al.,[21] Park et al., and 
MacDonald et al.[22] have arthroscopy as reference 
standard. Holtby and Razmjou,[23] Murrell and Walton, 
and Leroux et al.[24] have operation as reference standard. 
Study designs with operation and arthroscopy as 
reference standard are invasive and can induce 
verification bias because only patients who require 
surgery were tested with reference standard.

According to Murrell and Walton, when all three tests are 
positive (supraspinatus weakness, weakness in external 
rotation, and impingement) or if two tests were positive 
and patient’s age is >60 years, there is 98% chance of 
having the rotator cuff tear. Combined absence of these 
features excludes the diagnosis. According to Park et al., 
Hawkins test, painful arc test, and weakness in external 
rotation form the best combination in diagnosing 
overall impingement syndrome. According to Ardic 
et al. and McDonald et al., combination of Hawkins 
test and/or Neer test was diagnostically inaccurate. 
According to our study (2018), Neer test, painful arc test, 

Table 7: Diagnostic values of various clinical test
Clinical tests Sensitivity Specificity PPV NPV +LR −LR
Neer test 90 18 69 46 1.1 0.5
Hawkins‑Kennedy test 75 30 69 37 1 0.8
Drop arm test 34 97 96 42 11 0.7
Full can test 93 64 84 81 2.6 0.1
Painful arc test 96 21 72 88 1.2 0.2
Empty can test 78 73 85 62 3 0.3
Palpation test 30 100 100 41 ∞ 0.7
External rotation at 0° 06 100 100 34 ∞ 0.9
Supraspinatus strength test 84 39 74 54 1.4 0.4
Infraspinatus strength test 31 91 88 40 3 0.8
All values are in percentages. PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, −LR: Negative likelihood ratio

and full can test form the best combination in diagnosing 
supraspinatus tears of any type. Individual clinical tests 
do not have higher sensitivity, specificity, PPV, NPV, 
positive likelihood ratio, and negative likelihood ratio 
all together, hence requiring combination of clinical tests 
and/or prediction model. The present study confirms 
that combination of clinical tests improves the diagnostic 
value for supraspinatus tears.

Limitation of our study
(1) Small sample size of 100 patients, but we have 
ensured all patients have undergone rigid protocol. (2) 
Examiner was not blinded about history information of 
the patient, which might influence the test results. Bias 
was tried to be avoided by performing rigid fixed order 
of clinical tests. (3) We did not assess every clinical test 
for supraspinatus tear that was published. (4) Intra‑ and 
inter‑observer reliability in conducting clinical tests and 
in interpreting of MRI results was not studied. (5) Fatigue 
component leading to positive result was not studied.

Table 8: Diagnostic accuracy of combination of tests
Combination of clinical tests Sensitivity Specificity PPV NPV +LR −LR
Neer test + Painful arc test 100 53 81 100 2.1 −1.9
Neer test + full can test 100 97 99 100 33 0
Full can test + painful arc test 100 82 92 34 5.6 −1.2
Neer test + painful arc test + full can test 100 100 100 100 ∞ 0
All values are in percentages, PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, −LR: Negative likelihood ratio

Table 6: Diagnostic values of various symptoms
Symptoms Sensitivity Specificity PPV NPV +LR −LR
Weakness 40 88 87 42 3.3 0.7
Radiation 73 52 75 49 1.5 0.5
Night pain 89 49 78 70 1.7 0.2
Are you able to lift weight without bending elbow? 51 27 59 21 0.7 1.8
History of trauma? 28 76 70 34 1.1 0.9
History of smoking? 24 88 80 36 2 0.9
Are you taking analgesics? 78 55 78 55 1.7 0.4
Is ADL limited? 45 61 70 35 1.1 0.9
Comorbidities 57 58 73 40 1.4 0.7
All values are in percentages. ADL: Activities of daily living, PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, 
−LR: Negative likelihood ratio
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Conclusions

Our study shows that individual clinical tests were 
less accurate in diagnosing supraspinatus tendon tears 
as compared to combination tests. Diagnostic value 
improves significantly when clinical tests are combined 
together. Neer test, painful arc test, and full can test form 
the best combination in diagnosing supraspinatus tears 
of any type. This study is useful in low‑income countries 
with limited access to MRI and to limit the number of 
MRI ordered.
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Clinicomicrobial assessment of urinary 
tract infections in a tertiary care 
hospital
Mallikarjun S. Karishetti, Hussain Basha Shaik

Abstract:
BACKGROUND AND OBJECTIVES: Urinary tract infections (UTIs) encompass a wide array of 
infections, accounting for a vast number of community as well as hospital‑acquired infections. This 
study was undertaken to evaluate the changing clinical presentations and risk factors of UTIs and 
the etiological agents in complicated and uncomplicated UTIs.
METHODOLOGY: This 1‑year cross‑sectional study was comprised of 500 patients with signs 
and symptoms of UTI and/or with UTI confirmed by urine culture in the admitted in the Department 
of Medicine and Nephrology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, 
Belagavi.
RESULTS: Most of the patients (59.00%) of the patients were males and the male‑female ratio was 
1.43:1. The most common age group was 51–60 years comprised of 25.40% of the patients and the 
mean age was 53.60 ± 17.55 years. Majority of the patients (76.80%) had complicated type of UTI. 
Most of the patients had fever with chills (65.60%), followed by pain abdomen (47.00%). Majority of 
the patients (88.20%) had community‑acquired infection while 8.40% and 3.40% of the patients had 
catheter‑related nosocomial infection and noncatheter nosocomial infection, respectively. Overall, 
Escherichia coli was the most common organism (56.40%) isolated and it was the most common 
organism isolated in patients with nosocomial catheter‑related infections as well as noncatheter‑related 
nosocomial infections. Furthermore, E. coli was the most common organism isolated in patients with 
complicated (57.03%) and uncomplicated UTI (55.17%). The most common risk factor was type 2 
diabetes mellitus (T2DM) (40%) followed by chronic kidney disease (19.2%).
CONCLUSION: The most common clinical presentations of UTI are fever with chills. T2DM is the 
important risk factors of UTI. E. coli is the predominant causative agent in all the UTIs.
Keywords:
Complicated urinary tract infection, uncomplicated urinary tract infection, urinary tract infection

Introduction

Urinary tract infection (UTI) is one of 
the most common bacterial infections 

among men and women,  affect ing 
150 million people each year worldwide.[1,2] 
In 2007, it was estimated 10.5 million with 
UTI symptoms and 2–3 million emergency 
department visits.[2‑4] The prevalence of UTI 
varies from 21.8 to 31.3 in various parts of 
India.[2]

C l i n i c a l l y ,  U T I  i s  d i v i d e d  i n t o 
uncomplicated and complicated. When the 
infection occurs in otherwise healthy and 
has no structural or neurological urinary 
tract abnormalities, it is an uncomplicated 
UTI.[2,5]

Complicated UTIs are defined as UTIs 
associated with factors that compromise 
the urinary tract  or  host  defense, 
including urinary obstruction, urinary 
retention caused by neurological disease, 
immunosuppression, renal failure, renal 
transplantation, pregnancy, and the 
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presence of foreign bodies such as calculi, indwelling 
catheters, or other drainage devices.[2,6,7]

It is reported that 70–80% of complicated UTIs are 
attributable to indwelling catheters,[8] accounting for 
1 million cases per year in the United States. Risk 
factors for developing a catheter‑associated UTI include 
prolonged catheterization, female gender, older age, and 
diabetes.[2,9]

The symptoms associated with the bladder and kidney 
infections are contrasting which include painful and 
frequent urination in case of cystitis as a result of bladder 
infection whereas conditions such as high fever and flank 
pain in case of kidney infection.[10]

UTI is regarded as the common hospital‑acquired 
infection.[11,12] The infection encompasses a diverse 
group of clinical syndromes and diseases that differ 
in epidemiology, etiology, and location severity of the 
condition.[13] In addition to the above factors, it also 
varies in symptoms, frequency of recurrence, extent 
of damage caused, and presence of complicating 
factors.[14] The occurrence of bladder infection is usually 
followed by kidney infection, and results in blood‑borne 
infection and in severe circumstances can lead to 
severe consequences including death. Therefore, UTI 
is capable of claiming lives under severe circumstances 
and proper treatment results in quick recovery from 
the contagion.[10]

In the presence of risk factors such as female sex, diabetes, 
obstructive uropathy, previous instrumentation, 
and chronic kidney disease (CKD), the treatment 
becomes even more challenging.[2] Various studies done 
worldwide have shown changing pattern in etiology 
of UTIs.[2] The present trends of the uropathogens and 
their susceptibility to various antibiotics are essential 
to formulate guidelines for the empirical treatment of 
UTIs while awaiting the culture sensitivity.[15] Hence, the 
present study was an attempt to evaluate the changing 
clinical presentations and risk factors of UTIs and the 
etiological agents in complicated and uncomplicated 
UTIs.

Methodology

This 1‑year cross‑sectional study was undertaken in 
the Department of Medicine, KLES Dr. Prabhakar Kore 
Hospital and Medical Research Centre, Belagavi, India, 
attached to Jawaharlal Nehru Medical College, Belgaum, 
Karnataka, India, from January 2016 to December 2016. 
Based on universal method, all the cases that are a total of 
500 patients admitted with UTI and positive for urinary 
culture fulfilling the selection criteria were selected for 
the study. Patients admitted with symptoms of UTIs and 

UTI confirmed by the positive urinary culture reports 
were included in the study. Patients aged <18 years 
were excluded from the study. The ethical clearance 
was obtained from the Institutional Ethical committee, 
Jawaharlal Nehru Medical College, Belgaum, before the 
commencement.

Procedure
Patients fulfilling selection criteria were explained about 
the nature of the study and a written informed consent 
was obtained before the enrollment. Demographic data 
such as age and sex were noted. Patients were interviewed 
and detailed history was obtained. Physical examination 
was done followed by systemic examination. These 
findings were recorded on a predesigned and pretested 
pro forma. The patients were evaluated for total count, 
serum creatinine, urine routine and microscopy, 
urine culture, and imaging. Patients were assessed for 
clinical signs and symptoms, urine culture to determine 
causative organism, and diagnosis and history so as to 
determine the risk factors.

Statistical analysis
The data obtained were coded and entered into Microsoft 
Excel worksheet. The data were analyzed using IBM 
Corp. Released 2011. IBM SPSS Statistics for Windows, 
Version 20.0. (Armonk, NY: IBM Corp.). The categorical 
data were expressed in terms of rates, ratios, and 
proportions, and the continuous data were expressed 
as mean ± standard deviation.

Results

Most of the patients were males (59.00%) and the 
male‑to‑female ratio was 1.43:1 [Graph 1]. The most 
common age group was 51–60 years (25.40%) [Graph 2]. 
The mean age was 53.60 ± 17.55 years. The median 
age was 56 years and ranged between 18 and 90 years. 
Most of the patients had fever with chills (65.60%), 
followed by pain abdomen (47.00%), burning and 
micturition (22.40%), reduced urine output (20.60%), 
vomiting (15.60%), hematuria and increased frequency 
of urination (8.20%) each, asymptomatic (2.80%), and 
dysuria (2.60%) [Graph 3]. Majority (76.80%) of the 
patients had complicated type of UTI while 23.20% 
of the patients had uncomplicated UTI [Table 1]. 
Escherichia coli was the most common organism (56.60%) 
isolated, followed by Klebsiella (13.00%). The other 
organisms are as depicted in Table 2. Furthermore, 
E. coli (40.48%) was the most common organism 
isolated in patients with nosocomial catheter‑related 
infect ions  and in  pat ients  with  nosocomial 
noncatheter‑related infections (35.29%). Further, 
E. coli was the most common organism isolated in 
patients with complicated (57.03%) and uncomplicated 
UTI (55.17%). Imaging findings were normal in 
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33.20% of the patients. In the remaining, obstruction 
was noted in 32% of the patients, renal parenchymal 
changes in 13.20%, cystitis and pyelonephritis in 
10.4% each, and polycystic kidney disease in 0.8% 
of the patients. Majority of the patients (88.20%) 
had community‑acquired infection while 8.40% and 
3.40% of the patients had catheter‑related nosocomial 
infection and noncatheter nosocomial infection, 
respectively [Table 3]. The most common risk factor 
was Type 2 diabetes mellitus (T2DM) (40%) followed 
by chronic kidney disease (19.2%) and  HUN (14.60%). 
The other risk factors are as depicted in Table 4. The 
most common clinical presentation was fever with 
chills in patients with complicated UTI (62.76%) and 
in patients with uncomplicated UTI (75%). Cystitis and 
pyelonephritis (15.29% each) were the most common 

Table 2: Distribution of study population according to 
the urine examination
Organisms Distribution (n=500), n (%)
E. coli 283 (56.60)
Klebsiella

K. pneumoniae 57 (11.40)
K. oxytoca 8 (1.60)
Total 65 (13.00)

Enterococcus
Enterococcus 26 (5.20)
E. faecium 11 (2.20)
E. faecalis 9 (1.80)
E. gallinarum 1 (0.20)
E. faecium 1 (0.20)
Total 48 (9.60)

Enterobacter
E. cloacae 20 (4.00)
Enterobacter spp. 16 (3.20)
E. faecalis 1 (0.20)
E. aerogenes 1 (0.20)
Serratia 1 (0.20)
Total 39 (7.80)

Citrobacter
C. freundii 14 (2.80)
Citrobacter spp. 1 (0.20)
C. rosae 1 (0.20)
Total 16 (3.20)

Proteus
P. mirabilis 6 (1.20)
P. vulgaris 6 (1.20)
Total 12 (2.40)

Pseudomonas 14 (2.80)
Providencia

Providencia religion 6 (1.20)
Providencia rettgeri 1 (0.20)
Total 7 (1.40)

S. aureus 6 (1.20)
Others

K. ascorbata 6 (1.20)
M. morganii 2 (0.40)
S. pneumoniae 1 (0.20)
Y. enterocolitica 1 (0.20)
Total 10 (2.00)

Grand total 500 (100.00)
E. coli: Escherichia coli, K. pneumonia: Klebsiella pneumonia, K. 
oxytoca: Klebsiella oxytoca, E. faecium: Enterococcus faecium, 
E. cloacae: Enterobacter cloacae, E. faecalis: Enterococcus faecalis, 
E. aerogenes: Enterobacter aerogenes, C. freundii: Citrobacter freundii, 
C. rosae: Citrobacter rosae, P. mirabilis: Proteus mirabilis, P. vulgaris: Proteus 
vulgaris, S. aureus: Staphylococcus aureus, K. ascorbata: Kluyvera ascorbata, 
M. morganii: Morganella morganii, S. pneumoniae: Streptococcus pneumonia, 
Y. enterocolitica: Yersinia enterocolitica, E. gallinarum: Enterococcus 
gallinarum

Table 1: Distribution of study population according to 
the type of urinary tract infection
Type Distribution (n=500), 

n (%)
Complicated 384 (76.80)
Uncomplicated 116 (23.20)
Total 500 (100.00)

Graph 2: Distribution of study population according to the age

Graph 3: Distribution of study population according to the clinical presentation

Graph 1: Distribution of study population according to the sex
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Table 4: Distribution of study population according to 
the risk factors
Risk factors Distribution (n=500), n (%)
T2DM 200 (40.00)
No risk factors 123 (24.60)
CKD 96 (19.20)
HUN 73 (14.60)
RC 46 (9.20)
BPH 21 (4.20)
Pregnancy 22 (4.40)
Malignancy 17 (3.40)
CLD 14 (2.80)
RVD 8 (1.60)
Urethral stricture 6 (1.20)
LSCS 5 (1.00)
PCKD 4 (0.80)
Neurogenic bladder 4 (0.80)
T2DM: Type 2 diabetes mellitus, CKD: Chronic kidney disease, CLD: Chronic 
liver disease, LSCS: Lower segment cesarean section, BPH: Benign prostatic 
hyperplasia, PCKD: Polycystic kidney disease, HUN: Hydroureteronephrosis, 
RVD: Renal vascular disease

diagnosis among the patients without obstruction while 
HUN (45%) was the most common diagnosis among the 
patients with obstruction [Table 5].

Discussion

The etiology, cause, and antimicrobial susceptibility 
pattern of uropathogens have been changing 
over years.[11] Effective management of patients 
suffering from bacterial UTIs commonly relays on 
the identification of type of organisms that caused 
the disease. Diagnosis of UTIs is a good example of 
the need for close cooperation between the clinician 
and the microbiologist.[12] This study was designed 
to evaluate the changing clinical presentations and 
risk factors of UTIs and the etiological agents in 
complicated and uncomplicated UTIs.

This 1‑year cross‑sectional study was done under the 
Department of Medicine, KLES Dr. Prabhakar Kore 
Hospital and Medical Research Centre, Belagavi. A total 
of 500 patients with signs and symptoms of UTI and/or 
with UTI confirmed by urine microscopy in the admitted 
in the Department of Medicine and Nephrology, KLES 
Dr. Prabhakar Kore Hospital and Medical Research 
Centre, Belagavi, were studied.

It is reported that women are more prone to UTIs than 
men. The reason behind this high prevalence of UTI in 
females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence, and less acidic pH of vaginal surface and 
poor hygienic conditions.[13‑15] However, in the present 
study, slight male preponderance was noted as 59.00% of 
the patients were males and 41.00% of the patients were 
females with male‑female ratio of 1.43:1. In contrast to 
these observations, other study by Momoh et al.[16] (2011) 
reported UTIs in 60.2% of the females and 39.8% of 
males. The male preponderance observed in the present 
study may be explained by the facts that men’s risk for 
UTI increases with age and prostatic enlargement after 
50 years of age, and males are more likely to visit hospital 
more than females.

The incidence of UTI increases with age.[17] In the present 
study, age ranged between 18 and 90 years. The most 
common age group was 51–60 years comprised of 25.40% 
of the patients and the mean age was 53.60 ± 17.55 years. 
These findings were consistent with a study by Raval 
et al.[18] (2015) from Vadodara, India.

UTI usually develops in the lower urinary tract 
(urethra and bladder), and if not properly treated, they 
ascend to the upper urinary tract (ureters and kidneys) 
and cause severe damaged to the kidneys.[17] In the present 
study, 76.80% of the patients had complicated type of 
UTI while 23.20% of the patients had uncomplicated 
UTI. These findings were consistent with a study by 
Stefaniuk et al.[19] (2016) who reported 37.8% of patients 
with uncomplicated UTI and 62.2% had a complicated 
infection.

In the present study, the most common clinical 
presentation was fever with chills noted in 65.60% 
of the patients followed by lower abdominal pain 
which was present in 47.00% of the patients. The other 
presentations were burning and micturition (22.40%), 
reduced urine output (20.60%), vomiting (15.60%), 
hematuria and increased frequency of urination 
(8.20% each), and dysuria (2.60%). However, 2.80% of the 
patients were asymptomatic. Further, the most common 
clinical presentation was fever with chills in patients 
with complicated UTI (62.92%) and in patients with 
uncomplicated UTI (75%). Khan et al.[13] in their study 
also reported that most of the patients with symptomatic 
UTI complained of mild fever, increased frequency, and 
burning during micturition along with urgency. A study 
done by Eshwarappa et al.[20] (2011) demonstrated that 
fever and dysuria were the most common clinical 
presentation.

In the present study, the most common risk factor was 
T2DM (40%) followed by CKD (19.2%), HUN (14.6%), 

Table 3: Distribution of patients according to the type 
of infection
Type of infection Distribution (n=500), n (%)
Community acquired 441 (88.20)

Nosocomial

Catheter 42 (8.40)
Noncatheter 17 (3.40)

Total 500 (100.00)
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renal calculi (9.20%), pregnancy (4.40%), and benign 
prostatic hyperplasia (4.20%). In a study by Khan 
et al.,[13] 52.6% of the patients with diabetes mellitus were 
diagnosed to have UTI. Another study by Eshwarappa 
et al.[21] (2011) reported that diabetes was the most 
common factor associated with complicated UTI which 
consistent with the present study as 47.13% of the 
patients with complicated UTI had diabetes mellitus. 
Nicolle[20] (2000) reported that the risk of developing 
UTI in diabetic patients is higher and urinary tract 
is the most common site for infection. In a study by 
George et al.[22] (2015), the prevalence of UTI was more 
in diabetics (44.4%) than nondiabetics (29.4%).

In the present study, E. coli was the most common 
organism isolated in 56.40% of the patients followed by 
Klebsiella (13%) and Enterococcus (9.60%). Furthermore, 
E. coli (40.48%) was the most common organism isolated 
in patients with nosocomial catheter‑related infections as 
well as in patients with nosocomial noncatheter‑related 
infections. Furthermore, E. coli was the most common 
organism isolated in patients with complicated (57.03%) 
and uncomplicated UTI (55.17%). These findings suggest 
that E. coli is the principal pathogen of UTIs. E. coli is a 

normal inhabitant of the gastrointestinal tract and thus 
maybe a potential source for the development of UTI.[23]

Stefaniuk et al.[19] (2016) reported that E. coli remains the 
most common etiologic agent of community‑acquired 
UTI in Poland although its role in etiology differs 
depending on the type of infection (uncomplicated vs. 
complicated) and the patient’s characteristics.

Ghadage et al.[11] (2016) reported that E. coli (41.3%) was 
the predominant uropathogen isolated followed by 
Klebsiella spp. (18.5%) and Enterococcus spp. (12%) which 
was consistent with the present study. Similar results 
were observed in other studies also.[23,24]

A multicenter study (Antimicrobial Resistance 
Epidemiological Survey on Cystitis) (2009) on 
uncomplicated UTIs carried out in nine European countries 
and Brazil showed that E. coli was responsible for 76.7% 
of infections, ranging from 68.1% in Austria to 83.8% in 
France.[25] Among Polish isolates included in this study, 
E. coli was responsible for 75.6%, which is somewhat lower 
than that revealed in the present investigation.[19]

Another study by Raval et al.[18] (2015) also reported that 
E. coil was the most frequently occurring uropathogen 
in both nosocomial as well as community‑acquired UTI. 
E. coli was found in the urine of 80%–90% of patients with 
acute uncomplicated cystitis and acute uncomplicated 
pyelonephritis.

In the present study, majority of the patients (88.20%) had 
community‑acquired infection while 8.40% and 3.40% of 
the patients had catheter‑related nosocomial infection 
and noncatheter nosocomial infection, respectively. 
Gould et al.[26] reported that bacteria develop in at least 
10%–15% of hospitalized patients with indwelling 
urethral catheters.[17] Factors associated with an increased 
risk of catheter‑associated UTI include prolonged 
catheterization, severe underlying illness, disconnection 
of the catheter and drainage tube, and lack of systemic 
antimicrobial therapy.

Overall, this study highlights the clinical presentation, 
risk factors, and etiological agents in complicated and 
uncomplicated UTIs. This study shows that E. coli is the 
principal pathogen of UTIs. Regular screening should be 
done for the presence of symptomatic or asymptomatic 
bacteriuria in community practice, and specific 
guidelines should be issued for testing antimicrobial 
susceptibility.

Conclusion

Based on the findings of this study, it may be concluded 
that men are also at high risk of developing UTI. The 

Table 5: Distribution of study population according to 
the diagnosis without obstruction
Obstruction Diagnosis Distribution, 

n (%)
Without obstruction 
(n=340)

Cystitis 52 (15.29)
Pyelonephritis 52 (15.29)
Symptomatic bacteriuria 36 (10.59)
DM 33 (9.71)
CKD with T2DM 27 (7.94)
CLD 22 (6.47)
Pregnancy 20 (5.88)
CKD 18 (5.29)
LRTI 16 (4.71)
Asymptomatic bacteriuria 13 (3.82)
CVA 12 (3.53)
MODS 12 (3.53)
Acute GE 13 (3.82)
Post‑LSCS 5 (1.47)
RVD 5 (1.47)
PCKD 4 (1.18)
Total 340 (100.00)

With obstruction 
(n=160)

HUN 72 (45.00)
Renal calculi 46 (28.75)
BPH 21 (13.13)
Genitourinary malignancy 11 (6.88)
Urethral stricture 6 (3.75)
Neurogenic bladder 4 (2.50)
Total 160 (100.00)

T2DM: Type 2 DM, CKD: Chronic kidney disease, CLD: Chronic liver disease, 
LRTI: Lower respiratory tract infection, LSCS: Lower segment cesarean section, 
PCKD: Polycystic kidney disease, BPH: Benign prostatic hyperplasia, DM: 
Diabetes mellitus, HUN: Hydroureteronephrosis, RVD: Renal vascular disease,  
MODS: Multiple organ dysfunction syndrome, GE: Gastroenteritis
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most common clinical presentations of UTI are fever with 
chills, lower abdominal pain, burning micturition, and 
reduced urine output. Other uncommon presentations 
include vomiting, hematuria, increased frequency of 
urination, and dysuria while few patients with UTI 
may be asymptomatic. T2DM, CKD, HUN, renal calculi, 
and benign prostatic hyperplasia are the important 
risk factors of UTI. The other least common risk factors 
include malignancy, chronic liver disease, RVD, urethral 
stricture, and neurogenic bladder while pregnancy 
and lower segment cesarean section in women. Still, 
E. coli is the predominant agent in complicated and 
uncomplicated UTIs.
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Estimation of prevalence of metabolic 
syndrome among 1st year medical 
students of a medical college in 
North Karnataka, India
Anita Teli, Vanishree Jabannavar1, Isabella Adorno2, G. Sai Gayatri1, 
Fillipos Lampis3, Parwati Patil

Abstract:
BACKGROUND: Metabolic syndrome is a growing concern as it predisposes to cardiovascular 
comorbidities and type 2 diabetes mellitus. Medical students lead fairly sedentary lifestyle. Early 
detection of metabolic syndrome and follow‑up would help in preventing complications. The objective 
of the study was to determine the prevalence of metabolic syndrome in healthy medical students of 
JN Medical College and to compare the prevalence among male and female students.
METHODOLOGY: A cross‑sectional observational study was conducted from January 2018 to July 
2018 involving 120 students, of which 67 (55.83%) were female and 53 male (44.17%). The study 
was conducted using the criteria for metabolic syndrome defined by international diabetes federation. 
Data for height, weight, body mass index, waist circumference, fasting blood glucose, serum 
cholesterol, serum triglycerides (TG), high-density lipoprotein (HDL), and low-density lipoprotein were 
collected. Data were analyzed using SSPS version 20.0. Comparison of physiological parameters 
was done using independent t‑test, and prevalence was estimated using Chi‑square test. P < 0.05 
was considered as statistically significant.
RESULTS: Metabolic syndrome was observed in 10.83% of sample population comprising 11.94% 
female and 9.43% male population. The prevalence among females was found to be more than 
males but not statistically significant (P = 0.66). The prevalence of individual parameters for metabolic 
syndrome were abdominal obesity (59.17%), raised TG (2.50%), reduced HDL (38.33%), raised 
blood pressure (BP) (systolic BP [SBP] – 20.83% and diastolic BP – 28.33%), and raised blood 
glucose (5.83%). In terms of gender analysis, 46.27% females and 28.30% of male had lower HDL 
values (P = 0.04). SBP was higher in 37.74% male when compared to 7.46% female (P = 0.0001).
CONCLUSION: The study concludes that the overall prevalence of metabolic syndrome was found 
to be 10.83%. The prevalence among female (11.94%) was more than male (9.43%) population but 
not found to be statistically significant. Early detection of metabolic syndrome would help bring about 
attitude and lifestyle changes to prevent the progression of disease and its complication.
Keywords:
High‑density lipoprotein, medical students, metabolic syndrome, waist circumference

Introduction

Metabolic syndrome is a group of 
vascular and metabolic risk factors, 

including insulin resistance, dyslipidemia, 
and hypertension. Metabolic syndrome 

is associated with the risk of developing 
Type 2 Diabetes Mellitus (TDM), polycystic 
ovary syndrome, fatty liver, asthma, sleep 
disorders, cancer, and cardiovascular 
disease (CVD).[1] In the US and South Asia, 
about a quarter of the adult population has Address for 
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metabolic syndrome. The prevalence increases with 
age, with racial and ethnic minorities being particularly 
affected. Central obesity, physical inactivity, and stress 
are three of the most important risk factors, which can 
lead to the development of metabolic syndrome.[2]

The international diabetes federation (IDF) defined 
metabolic syndrome as the presence of central obesity 
along with any two of the following five conditions:
1. Raised triglycerides (TG): ≥150 mg/dL, or on specific 

treatment for this lipid abnormality
2. Reduced high‑density lipoprotein (HDL) cholesterol: 

<40 mg/dL in males, <50 mg/dL in females, or 
specific treatment for this lipid abnormality

3. Raised blood pressure (BP): systolic BP (SBP) ≥130 
or diastolic BP (DBP) ≥85 mm Hg, or on treatment 
of previously diagnosed hypertension

4. Raised fasting plasma glucose (FPG): >100 mg/dL, or 
previously diagnosed type 2 diabetes mellitus (T2DM)

5. If body mass index (BMI) is >30 kg/m², central obesity 
can be assumed and waist circumference does not 
need to be measured.[2]

There is a rising prevalence of obesity and metabolic 
syndrome in India and other South Asian countries 
thereby increasing the rate of mortality and morbidity 
due to CVD and T2DM.[3,4] The metabolic syndrome is 
seen in approximately about one‑third of urban South 
Asians.[5] Approximately 30% of Asian Indian children 
and adolescents seem to have insulin resistance, and 
many seem to exhibit features of metabolic syndrome.[6] 
Since obesity and metabolic syndrome may continue 
into adulthood leading to CVD and T2DM, these clinical 
entities need to be recognized early in the life course for 
effective prevention of the same.[7]

Medical students spend most of their day dealing with 
their studies: attending lectures at the college, having 
hospital postings, and studying for their practical and 
theoretical examinations. Thereby, there are significant 
time pressures on students that may prevent adoption of 
a healthy lifestyle leading to a sedentary life. Moreover, 
their diet is characterized by the frequent and big 
consumption of unhealthy food. Unhealthy or junk food 
is a term for food that contains a large number of calories 
from sugar or fat with little fiber, protein, vitamins, or 
minerals[2] and therefore increases the risk of obesity.

Chronic stress in the work environment has been 
recently reported to be associated with the metabolic 
syndrome. According to some studies, early detection 
and follow‑up interventions for the metabolic syndrome 
at the workplaces are promising.[8] The high demands 
of the educational system, the antagonism between 
the students and the difficulty of the examinations can 
lead to the development of stress.[9] All these show that 

medical students nowadays are especially prone to 
metabolic syndrome.

The detection of the metabolic syndrome at an early 
age and a follow‑up intervention is the best way to 
deal with it at its earliest and minimize its symptoms. 
The follow‑up interventions may include lifestyle 
modifications consisting of regular exercise and dietary 
modification.[10] Thus, this study was intended to 
investigate the prevalence of metabolic syndrome among 
young healthy 1st year medical students.

Objectives
1. To estimate the prevalence of metabolic syndrome in 

young healthy 1st year medical students of JN Medical 
College

2. To compare the prevalence of metabolic syndrome 
among male and female students.

Methodology

The present study is a cross‑sectional observational study 
that was conducted among 1st year medical students 
with age ranging from 17 to 23 years attending JN 
Medical College, Belagavi. The mean age was found to 
be 20 years. The sample size estimated was 120, which 
was calculated with the following formula: prevalence 
of metabolic syndrome is 22%,[2] with precision of 10% 
and confidence level of 99%; so, n = Z2PQ/d2, where 
P = 22%, Q = 78% (100–22), d = 10, Z = 2.58 (99% CI), 
n = 114 ≈ 120. The study was conducted from January 
2018 to July 2018.

This study received institutional approval from the 
ethical committee, and participants gave their written 
informed consent.

The individuals included were those willing to 
participate in the study, and those already diagnosed 
with hypertension, diabetes mellitus, and students with 
any other medication which would affect the parameters 
and not willing to participate in the study were excluded.

The study was done according to the criteria for metabolic 
syndrome defined by IDF.[2,11] IDF recommends that the 
threshold for waist circumference to define abdominal 
obesity in people of Asian origin should be ≥90 cm 
for men and ≥80 cm for women and any two of the 
following: TG ≥150 mg/dl, HDL <40 mg/dl for men, 
<50 mg/dl for women, BP ≥130/85 mmHg, and 
FPG ≥100 mg/dl.

The height was measured using height meter and 
the weight with the standardized scale. The waist 
circumference was measured using an inch tape 
immediately above the iliac crest as defined by National 
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Cholesterol Education Program‑Adult Treatment 
Panel III guidelines.[12] The BMI was calculated as 
weight/height in meter square (Quetelet’s index).[13] 
The BP was taken after giving rest for 5 min and then 
recorded in the supine position from the right arm. Three 
readings were taken with 1 min of interval between each 
measurement, and best of three was considered. Blood 
samples (blood glucose and lipid profile) were collected 
from the antecubital vein, in the early morning, after a 
minimum of 12 h of fasting period, in a supine position 
then sent for estimation. Serum TG, Cholesterol, HDL, 
and LDL were estimated as per instruction manual 
provided by kit (ERBA – Diagnostic Germany), and FPG 
was estimated by glucose oxidase – peroxidase method 
end point colorimetric method.[14]

The statistical analysis was processed using SPSS 
write IBM Corp. Released 2011. IBM SPSS Statistics 
for Windows, Version 20.0. (Armonk, NY: IBM Corp.). 
Independent t‑test and Chi‑square test were applied 
for comparison of parameters and metabolic syndrome 
between male and females. Statistical significance was 
set at 5% level (P < 0.05).

Results

Of 120 individuals, 53 (44.16%) were males and 
67 (55.83%) were females. The mean age was found 
to be 20 years (age range: 17–23 years) [Table 1]. 
Considering that this study used the criteria established 
by the IDF for diagnosing metabolic syndrome, the 
prevalence of metabolic syndrome was found to be 
10.83% [Table 2] comprising of 9.43% (5) of males 
and 11.94% (8) females with a total of 13 students 
suffering from metabolic syndrome. The prevalence of 
individual parameters for metabolic syndrome were 
abdominal obesity (59.17%), raised TG (2.50%), reduced 
HDL (38.33%), raised BP (SBP – 20.83% and DBP – 28.33%), 
and raised blood glucose (5.83%) [Figure 1].

According to Table 1 when comparing gender, it can 
be observed that females show higher prevalence for 
abnormal waist circumference, TG, and HDL levels. 
Moreover, males have higher prevalence for abnormal 
levels of FPG and BP, systolic and diastolic. The only 
parameters that had statistically significant difference 
between the both were SBP, 37.74% in males to 7.46% in 
females (P = 0.0001), and HDL levels, 46.27% in females to 
28.30% in males (P = 0.04) [Table 3]. Even though females 
have a higher prevalence of metabolic syndrome over 
males, the difference between them is not statistically 
significant (P = 0.66), as can be seen in Table 4.

Discussion

The present study was undertaken on 1st year medical 
students aged between 17 and 24 years. The prevalence of 
metabolic syndrome was estimated as 10.83% comprising 
of 9.43% for males and 11.94% for females with a total 
of 13 students suffering from metabolic syndrome. 
About 12.5% of the students had every value within 
normal range; so, of the 107 students without metabolic 
syndrome, 92 of them have at least one variable above 
or below normal values [Table 3].

A similar study led by Kanitkar et al., on metabolic 
syndrome in 250 medical students with a age group 
between 18 and 27 years, showed a prevalence of 22%. 
The prevalence was found to be more compared to our 
study as this study considered all undergraduates and 
postgraduates students wherein we restricted our study 
to only 1st year medical students. Furthermore, the same 
study showed abdominal obesity as the most prevalent 
risk factor (53% for men and 57.8% for women) which is 
in accordance with our study where waist circumference 
was the most prevalent risk factor for women (65.67%) 
and the second most prevalent for men (50.94%) coming 
behind BMI (56.6%). Furthermore, the same study had 
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Figure 1: Prevalence of various parameters in study respondents

Table 1: Comparison of males and females with mean 
age and body mass index by independent t-test
Variables Male Female t P

Mean SD Mean SD
Age (years) 20.49 1.10 20.52 1.02 −0.1637 0.8703
Weight (kg) 70.51 13.27 58.75 11.95 5.0981 0.0001*
Height (cm) 171.87 10.53 159.94 6.82 7.4982 0.0001*
BMI 23.55 3.99 23.35 4.48 0.2544 0.7996
*P<0.05. SD: Standard deviation, BMI: Body mass index

Table 2: Prevalence of metabolic syndrome in study 
respondents
Metabolic syndrome Total number of students (%)
Absent 107 (89.17)
Present 13 (10.83)
Total 120 (100.00)
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a very similar prevalence for low HDL levels in women 
43.7%, as compared to our study with 46.27%.[2]

The prevalence of metabolic syndrome for men and 
women was found to be 9.43% and 11.94%, respectively, 
in the present study. The prevalence between men and 
women was not statistically significant. Similar study 
led by Ruano Nieto et al. also found the prevalence to 
be higher in women 68% compared to men 32%, in a 
total of 73 (8.2%) of diagnosed students with metabolic 
syndrome.[15] Ford conducted a study on US adults aged 
between 20 and 19 years and showed that the prevalence 
of metabolic syndrome was 21.8% in men and 14.6% in 
women; even though the prevalence was more in men 

than that in women, it was not statistically significant.[16] 
Another study led by Ogbera stated the same prevalence 
for both the sexes.[17]

Conclusion

The study concludes that the prevalence of metabolic 
syndrome was 10.83% among 1st year medical students 
with 9.4% in men and 11.94% in women. About 76.6% of 
students showed at least one risk factor for developing 
metabolic syndrome. Given the large sample population 
having at least one risk factor, it is important to promote 
healthy lifestyle. Early detection and hence early 
prevention of the condition and awareness to the young 
individuals helps them to remain stay fit and healthy.

Limitation
Small sample size; the results of which cannot be 
generalized.
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The prevalence of hypocalcemia 
in children with dengue infection: 
A 1‑year cross‑sectional study
Anshika Rajendra Singh, D. K. Dnyanesh

Abstract:
INTRODUCTION: According to WHO, Dengue is fast emerging pandemic‑prone viral disease 
affecting mainly urban poor areas in tropical and subtropical countries. One of the important electrolyte 
disturbance documented in critical phase of severe dengue is hypocalcaemia. Hypocalcaemia is 
seen in cases with severe dengue and has been claimed to be linked with the immune response 
and severity of infection.
OBJECTIVES: To study the prevalence of hypocalcaemia in children suffering from dengue infection. 
To study the association between the degree of hypocalcaemia and the severity of the illness.
SETTINGS AND DESIGN: This study was a one year cross sectional study, conducted in a tertiary 
care hospital.
METHODS AND MATERIAL: 100 subjects aged 1 month to 18 years suffering from dengue fever were 
included in the study. iCa and other biochemical parameters were done for all the subjects within 24 
hour of admission. The collected data was coded and analyzed using ANOVA and chi‑square tests.
RESULTS: The mean age was 9.65 yr. The subjects were classified as per 2009 WHO criteria. The 
prevalence of iCa was found to be 59.0%. 11.7% subjects with dengue without warning signs, 83.7% 
subjects of dengue with warning signs and 100% of the subjects of severe dengue had hypocalcaemia. 
CONCLUSIONS: This study proves the association of the hypocalcaemia with the severity of dengue 
infection in the paediatric population and potentiates the use of ionic calcium as a biochemical marker 
to detect severe dengue infection early.
Keywords:
Biochemical markers, dengue, hypocalcemia, ionic calcium, severe dengue

Introduction

According to  the  World Heal th 
Organization (WHO), dengue is 

a fast emerging, pandemic‑prone viral 
disease affecting tropical and subtropical 
countries.[1] The incidence of the infection 
has risen to 30 folds in the past 50 years. In 
2005, the World Health Assembly revised 
the International Health Regulations, which 
included dengue as one of the diseases of 
Public Health Emergency of International 
Concern as it needs health security due to 

its rapid epidemic spread beyond national 
borders.[2]

Dengue is both a systemic and dynamic 
disease, and it has a wide spectrum of 
presentation. Its spectrum ranges from 
asymptomatic viral illness to severe 
dengue (SD) infection. In order to limit 
the morbidity and mortality due to dengue 
infection, there is an urgent need for early 
recognition of the illness and prompt and 
appropriate treatment. Early detection 
and access to proper medical care lowers 
fatality rates below 1%. [3] Metabolic 
derangements including lactic acidosis, 
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elevated transaminases, and rising serum creatinine 
and blood urea occur at the onset of the plasma leak 
phase. These changes are not to be seen in non‑SD 
infections.[4]

One of the important electrolyte disturbances documented 
in the critical phase of SD is hypocalcemia. Studies 
have linked calcium with the immune response and 
severity of infection of dengue virus.[5] Cardiovascular 
manifestations of hypocalcemia include hypotension 
and reduced myocardial function.[6] Nonetheless, 
evidence with regard to the role of calcium homeostasis 
in pediatric cases affected with dengue virus is limited, 
and current recommendations do not mention the need 
to monitor or correct blood calcium levels in dengue. 
Earlier done studies have proven the efficacy of ionized 
calcium over total calcium in serum for calcium status.[7] 
The changes in the levels of serum calcium, especially 
ionized form, lead to symptoms of hypocalcemia. 
Ionized hypocalcemia most commonly presents as 
cardiovascular or neuromuscular insufficiency.

Various causes of hypocalcemia in dengue postulated 
are as follows:[5,8]

1. Reduced Na+‑K ATPase activity
2. Reduced Ca+‑ATPase activity
3. Acquired parathyroid hormone deficiency
4. Reduced 1‑alpha‑hydroxylase activity
5. Reduced dietary Vitamin D
6. Reduced calcium intake.

In another study, hypocalcemia was also found to be 
a marker of organ failure along with the severity of 
dengue.[9] Myocarditis and dengue‑related cardiac 
dysfunction have been linked to intracellular calcium 
derangements. Several studies suggest that the WHO 
criteria of severity alone may not be sufficient to 
categorize and treat dengue patients as they do not 
include biochemical changes.[10,11]

Thus, this study has focused on the prevalence of 
hypocalcemia in dengue infection by measuring ionized 
calcium and associating it with the severity of dengue 
according to the present WHO classification (2009).

Objectives
• To study the prevalence of hypocalcemia in children 

suffering from dengue infection
• To study the association between the degree of 

hypocalcemia and the severity of the illness.

Subjects and Methods

• Study design – Cross‑sectional observational study
• Study period – 1 year (January 2017–December 2017)

• Study place – Pediatric intensive care unit (PICU) 
and pediatric wards and pediatric emergency of KLE 
Hospital and Medical Research Centre, Belgaum.

• Sample size calculation and sampling method – Sample 
size was calculated as per the following formula:

n = 4pq/d 2

p = Prevalence
q = 100‑p
d = allowable error (10% of p)

Considering the above formula, the sample size required 
for this study was calculated as 100.
• Sampling method – We had selected every alternate 

patient admitted to the pediatric wards or ICU for 
the study.

Inclusion criteria
• Children admitted to the PICU, pediatric emergency, 

and pediatric wards with serologically positive 
dengue infection (NS1 or immunoglobulin 
[Ig] IgM/IgG)

• Children aged between 1 month and 18 years.

Exclusion criteria
• Children with mixed infections, for example, typhoid
• Children with clinically diagnosed rickets
• Children with known endocrinal, renal, hepatic, or 

cardiac disorders
• C h i l d r e n  w i t h  k n o w n  c o n g e n i t a l  b o n y 

anomalies – suspected rickets.

Prior to the commencement of the study, ethical clearance 
was obtained for the study from the Institutional 
Ethics and Research Committee, Jawaharlal Nehru 
Medical College, Belagavi. Parents of the children with 
probable dengue infection admitted in pediatric wards, 
pediatric emergency, and PICU under the Department 
of Paediatrics who fulfilled the selection criteria were 
explained about the nature of the study, and a written 
informed consent was obtained from the parents.

Methodology
A probable case of dengue was diagnosed as per 
the WHO 2009 criteria. The sociodemographic data 
(age and gender), clinical presentation, and clinical 
diagnosis at admission were obtained, and a thorough 
clinical examination was performed. The serology of 
the patients was confirmed by dengue IgM and IgG 
enzyme‑linked immunosorbent assay (ELISA) test and 
NS1 antigen. The findings were recorded in a predesigned 
and pretested pro forma. The demographical data of the 
patient and presenting complaints such as fever and its 
duration, presence of abdominal pain, vomiting, and any 
bleeding manifestations such as petechiae, epistaxis and 
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melena, and organomegaly were collected and entered 
in the pro forma. The clinical parameters recorded 
were pertaining to the evidence of hemodynamic 
instability (pulse volume, blood pressure, and pulse 
pressure) and the evidence of fluid leakage (pleural 
effusion and ascites).

Investigations ordered
The following blood investigations were performed 
in the first 24 h of admission: hemoglobin (Hb); total 
leukocyte count (TLC); platelet count; packed cell 
volume (PCV); liver function tests namely serum 
bilirubin, serum albumin, serum glutamic‑oxaloacetic 
transaminase, serum glutamic‑pyruvate transaminase; 
prothrombin time (PT); international normalized 
ratio (INR); activated partial thromboplastin time (aPTT); 
and serum ionic calcium (iCa) levels. Serum ionized 
calcium was measured instead of serum total calcium.

Other investigations such as chest X‑ray (CXR), 
ultrasonography (USG), and echocardiography (ECHO) 
were done based on clinical presentation as and when 
required. These investigations were done in case 
any complication was suspected. Pleural effusion 
was diagnosed by chest radiograph, and abdominal 
sonography was done to rule out ascites and to note the 
gall bladder wall thickness. Myocarditis was diagnosed 
by two‑dimensional ECHO.

Blood was collected in an EDTA tube for Hb, TLC, platelet 
count, and PCV and was analyzed by an automated 
analyzer. For other investigations, blood was collected 
in plain tubes. Blood sample was collected in citrate bulb 
for PT/INR and aPTT. Cobas b121, based on the principle 
of ion selective electrode method, was used to measure 
serum ionized calcium in all the recruited patients.

Statistical analysis
The collected data were coded and entered in excel 
sheet and were analyzed using SPSS statistical software 
package version 10 (IBM corporation, Newyork, 
America). Continuous variables were represented by 
mean and standard deviation and were analyzed using 

independent sample t‑test and ANOVA. The level of 
statistical significance (P value) was set to be <0.05.

Results

The present cross‑sectional study was conducted in 
KLEs Dr. Prabhakar Kore Hospital and Medical Research 
Centre, in the wards, emergency, and PICUs. A total of 
100 patients who fulfilled the inclusion criteria were 
analyzed. The sociodemographical data of the study 
population are shown in Graphs 1‑3. The mean age of 
presentation of the study population was 9.35 years.

Among the study population, it was observed that the 
most common presenting complaint was fever (97%) as 
shown in Graph 4.

The study population was classified as per the 2009 WHO 
dengue classification as follows:
• Dengue fever (DF) without warning sign – 38%
• DF with warning signs (DWS) – 43%
• SD – 19%.

The association of the severity of dengue with the 
demographical data was determined by using ANOVA 
and Chi‑square test. The mean age of the dengue patients 
without warning signs was 9.26 ± 4.37 years, DWS was 
10.63 ± 4.08 years, and SD was 8.21 ± 3.27 years. There 
was no association between the severity of dengue and 
the age group (P = 0.078). Similarly, the gender of the 
participant had no association with the severity of the 
disease (P = 0.485). The socioeconomic status does not 
have any significant association with the severity of 
dengue infection (P = 0.364).

The clinical signs of the study children and their 
association with the severity of dengue as noted in the 
study are shown in Table 1.
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As shown in Table 2, the level of Hb, TLC, and PCV did 
not affect the severity of dengue.

This showed that, in SD, the platelet counts were much 
lower as compared to that of DF without warning 
signs (P = 0.002). It was noticed from the investigations that, 
although aPTT was significantly different with P = 0.014, 
among different classes of dengue infection, the PT test was 
not statistically different among the children (P = 0.919).

In this study, the mean iCa noted was 1.05 mmol/L. On 
comparing the iCa between dengue without warning 
signs and DWS, P < 0.001 was obtained, denoting that 
even the iCa was significantly different even among 
those with DF without warning signs and those with 
DWS [Table 3].
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 Graph 4: Distribution of patients according to clinical features
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Table  1: Distribution of dengue patients according  to clinical findings
Variables Classification of dengue n Mean±SD F Significance*
HR (beats/min) Dengue without warning signs 38 97.84±13.196 5.181 0.007

DWS 43 100.56±12.949
Severe dengue 19 110.32±17.388

RR (cycles/min) Dengue without warning signs 38 24.32±3.905 7.338 0.001
DWS 43 23.44±3.002
Severe dengue 19 29.26±10.898

SBP (mmHg) Dengue without warning signs 38 102.89±11.861 0.854 0.000
DWS 43 97.49±9.259
Severe dengue 19 89.79±10.623

DBP (mmHg) Dengue without warning signs 38 63.16±11.166 0.823 0.064
DWS 43 63.63±9.791
Severe dengue 19 57.05±10.840

*ANOVA. The dengue serology of the patients was tested at admission. HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, SD: 
Standard deviation, RR: Respiratory rate, DWS: Dengue with warning signs
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Imaging modalities were utilized whenever there was 
a clinical suspicion of third‑space loss such as pleural 
effusion, ascites, or myocarditis [Graph 5‑7].

ECHO was done only in SD patients who were clinically 
suspected of having myocarditis. Out of which, only five 
underwent ECHO on the basis of clinical suspicion, in 
which three were abnormal and two were normal, that 
is, 15.7% of the SD patients had dengue myocarditis.

Prevalence of hypocalcemia
Hypocalcemia is defined as the serum ionized calcium 
levels below 1.1 mmol/L. The prevalence of hypocalcemia 
in the study population was 59%. Among that, 11.7% of 
the children with dengue without warning signs, 83.7% 
of children with DWS, and 100% of the children with SD 
had hypocalcemia. Hence, it was seen that hypocalcemia 
is associated with SD (P < 0.001) [Graph 8].

Hypocalcemia was seen to be more common in the 
age group of 5–10 years and least in infants (3.2%). 
There was no significant association between the 
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Graph 8: Prevalence of hypocalcemia in dengue

Table 2: Distribution of patients with respect to complete blood count
Variables Classification of dengue n Mean±SD F Significance*
Hb (g %) Dengue without warning signs 38 11.92±1.937 3.094 0.051

DWS 43 12.86±1.885
Severe dengue 19 13.16±2.609

TLC (/mm3) Dengue without warning signs 38 5911.05±3698.262 0.431 0.651
DWS 43 7086.98±10,465.597
Severe dengue 19 7663.16±3572.302

PCV (%) Dengue without warning signs 38 36.66±5.079 2.694 0.073
DWS 43 39.35±5.122
Severe dengue 19 39.47±7.841

PLT (/mm3) Dengue without warning signs 38 96,000.00±69,911.141 6.733 0.002
DWS 43 69,604.65±52,240.807
Severe dengue 19 39,315.79±20,586.006

PT test (s) Dengue without warning signs 38 12.13±1.510 0.085 0.919
DWS 43 12.26±1.416
Severe dengue 19 12.26±1.628

aPTT (s) Dengue without warning signs 38 38.55±8.974 0.479 0.014
DWS 43 42.70±10.741
Severe dengue 19 46.63±9.679

*ANOVA. Hb: Hemoglobin, TLC: Total leukocyte count, PCV: Packed cell volume, PLT: Platelet, PT: Prothrombin time, aPTT: Activated partial thromboplastin 
time, SD: Standard deviation, DWS: Dengue with warning signs

Table 3: Distribution of patients with respect to ionic calcium
Variables Classification of dengue n Mean±SD F Significant*
iCa (mmol/L) Dengue without warning signs 38 1.13±0.10 27.487 0.000

DWS 43 1.05±0.06
Severe dengue 19 0.98±0.05

*ANOVA. SD: Standard deviation, iCa: Ionic calcium, DWS: Dengue with warning signs
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presence of hypocalcemia with respect to age (P = 0.489) 
and with respect to the socioeconomic status of the 
participant (P = 0.318).

Hypocalcemia was seen to be more common in children 
with Hb of >12 g/dl (73%), but there was no significant 
association between the presence of hypocalcemia 
and Hb (P = 0.095). Nearly 81% of the children with 
hypocalcemia had low hematocrit and 87.3% had 
thrombocytopenia, but no significant association was 
observed (P = 0.073 and P = 0.625, respectively). Almost 
33.3% of the hypocalcemic children had high INR. Hence, 
the presence of high INR was not associated with low 
iCa. There was no effect of low albumin on the calcium 
status of the children (P = 0.043) [Table 4].

CXR was done in 42% of the children, 64.2% of the CXR 
were abnormal; 42.9% of the children with abnormal 
findings on CXR were hypocalcemic. Hence, the presence 
of hypocalcemia has an association with abnormality on 
the CXR (P = 0.000).

USG was not done in most of the patients (87%); 
i t  was  found that ,  among the  chi ldren for 
whom USG was done, 19% had hypocalcemia 
associated with abnormal findings on the USG 
(P = 0.012).

ECHO was done in only 5% of the children, with clinical 
features of myocarditis and hypocalcemia seen in 4.8% 
of them (P = 0.213), Hence, no significant association was 
observed between ECHO and hypocalcemia.

Thus, it is seen that CXR and USG findings are significant 
among patients with hypocalcemia.

Discussion

Dengue is one of the most important emerging viral 
diseases globally. It has a wide clinical spectrum of 
presentation. Early detection and correct prognostication 
may avoid severe complications leading to death. SD 
is associated with biochemical abnormalities such as 
elevation of liver enzymes, hypoproteinemia, and 
electrolyte imbalances.

The present study was conducted on 100 children, with 
the youngest child being 6 months old and the eldest 
being 17 years old. The mean age of the study population 
was 9.659 ± 4.13 years. Other Indian studies done in the 
pediatric population had comparable results. In another 
study by Faridi et al. in Delhi, the majority of patients 
with dengue infection (52.9%) were in the age group of 
10–12 years.[12] Another study done in South India by 
Sahana and Sujatha had the similar age predominance, 
i.e. 5 years and 15 years, respectively, with mean age at 
presentation of 8 years.[13] In a study by Kumar et al., of 
306 cases, majority (175 [57%]) were in the age group of 
6–12 years. The mean age of the study population was 
estimated to be 7.8 ± 3.2 years.[14]

Males were higher in number (58%) than females (42%) 
in the present study, with the male: female ratio being 
1.3:1. A similar observation was found in a study done 
in Kerala[14] and Delhi.[12] This was probably due to more 
importance being given to the male children in the Indian 
society. Covered dress used by females may be another 
cause for fewer incidences. It was seen in the study 
that 34% of the children were from upper middle class 
followed by 27% from middle‑class families. Whereas, 
in a study done at Mangalore in adult dengue patients, 
it was observed that majority (60%) of the population 
were unskilled laborers.[15]

This comparison along with the other studies shows 
that fever and abdominal pain were the most common 
presenting features with which the children are brought 
to pediatricians. In this study, 97% of the children had 
fever, 55% had abdominal pain, 50% had vomiting, 
and 35% had petechiae. Similar clinical features were 
observed in different studies done by Sahana and 
Sujatha,[13,15] and Kumar et al.[14]

In this study, 43% of the children were diagnosed to be 
having DWS, followed by 38% as DF without warning 
signs, and only 19% of patients were diagnosed as SD. 
Our hospital is a tertiary care center, so the maximum 
number of cases was referred from the peripheries. 
Hence, the higher proportion of serious cases was that 
of DWS. This was also in line with the observation seen 
in the study done by Kumar et al., where 131 (42.8%) 
were classified as DF without warning signs, 119 (38.8%) 

Table 4: Association of hypocalcemia and blood 
investigations

Hypocalcemia (%) Total (%) P*
Present Absent

Hb (g/dl)
<12 17 (27.0) 16 (43.2) 33 (33.0) 0.095
>12 46 (73.0) 21 (56.8) 67 (67.0)

PCV
>35 12 (19.0) 13 (35.1) 25 (25.0) 0.073
<35 51 (81.0) 24 (64.9) 75 (75.0)

PLT (lacs)
>1.5 8 (12.7) 6 (16.2) 14 (14.0) 0.625
<1.5 55 (87.3) 31 (83.8) 86 (86.0)

INR
>1.1 21 (33.3) 17 (45.9) 38 (38.0) 0.210
<1.1 42 (66.7) 20 (54.1) 62 (62.0)

ALB (mg/dl)
<3.5 45 (71.4) 19 (51.4) 64 (64.0) 0.043
>3.5 18 (28.6) 18 (48.6) 36 (36.0)

*ANOVA. Hb: Hemoglobin, PCV: Packed cell volume, PLT: Platelet, 
INR: International normalized ratio, ALB: Albumin
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as DWS, and 56 (18.4%) as SD, according to the WHO 
guidelines.[14] Similar results were seen in another study 
which showed that 48.1% of the children had dengue 
without warning signs.[13]

In this study, dengue NS1 antigen was present in 62% 
of cases. It was noticed that, among the SD cases, 89% 
of the patients were positive for NS1. In a study done 
by Sahana and Sujatha, dengue NS1 antigen test was 
positive in 66.7% of cases.[13] The presence of NS1 antigen 
was slightly higher in another study where 76% of the 
cases were positive for NS1 antigen.[14] In a study done by 
Mishra et al.,[16] 47.2% of the 97 patients were positive for 
NS1 antigen, 11.3% for IgM/IgG ELISA, and only 5.14% 
of patients showed positivity for both tests.

In this study, the prevalence of anemia (<12 g/dl) was 
33.0%, with the mean Hb count of the study population 
being 12.64 g/dl. In previously done comparable studies, 
it was observed that anemia was present in 14.8% of 
cases of dengue infection.[13] Similarly, statistically 
significant values of mean Hb in severe (13 + 2.5) and 
non‑SD (12 + 1.5) were found in a study done by Kumar 
et al.[14]

Although leukopenia is a common marker in DF, in our 
study, the leukocyte counts were within normal range 
with a mean of 4332.66/mm3. In another comparable 
study, the prevalence of leukopenia was 25.77%.[12] The 
study by Mishra et al. showed that only 5.8% of the study 
children had leukopenia.[16]

Thrombocytopenia is another marker of dengue 
infection. Thrombocytopenia was taken as platelet 
count <1.5 lac/mm3. In our study, the prevalence of 
thrombocytopenia was 86%. There was statistical 
significance between classifications of dengue with 
respect to platelet counts. Many studies were done in 
different geographical locations which also confirmed 
the association of SD and thrombocytopenia. Studies 
done by Sahana and Sujatha[13] and Kumar et al.[14] 
showed the significance of platelet count in the detection 
of SD as a prognostic factor. In their study, Faridi et al.[12] 
noticed that 100% of the children had thrombocytopenia.

The overall prevalence of hypocalcemia in our study 
was 59%. In the study population, 11.7% of children 
with dengue without warning signs, 83.7% children 
of DWS, and all the children of SD had hypocalcemia. 
There was an association between the severity of 
dengue infection and iCa. The mean iCa was found to 
be lowest among SD patients as compared to patients 
of dengue without warning signs. There was statistical 
significance between classification of dengue and 
iCa (F = 27.487, P < 0.001).

In an observational study done by Habbu and Shaikh 
on seventy individuals to determine biochemical 
parameters of DF in Solapur, Maharashtra, it was found 
that calcium level decreased in DF ranging from 5.5 to 
10 mg/dl and 8 to 11 mg/dl among patients and controls, 
respectively, with P < 0.001.[17]

A cross‑sectional study conducted by Jayachandra 
et al. in Bengaluru showed that the mean serum‑free 
calcium in their study was 3.82 ± 0.52 mg/dl. It was 
observed that the mean serum calcium (mg/dl) in SD 
was 3.07 ± 0.19, DWS was 3.70 ± 0.52, and dengue fever 
(DF) was 4.07 ± 0.40. It was concluded that the presence 
of hypocalcemia significantly correlated with the 
severity of dengue.[18]

A study done by Azin et al. found that the levels of 
calcium in the serum of dengue patients decreased 
significantly (P = 0.000) as compared to that of healthy 
individuals (control group).[19]

Similar low levels of calcium with statistically significant 
values (P < 0.001) were found in the study done by Kumar 
et al., with 7.3 ± 1.8 mg/dl in severe cases and 8.8 ± 0.8 
in nonsevere cases.[14] Contrast to the above evidence, no 
significant difference was found with respect to serum 
calcium according to age or sex of the children (<9 mg/dl 
in 14 cases, i.e., 41.1% and 9–11 mg/dl in 20 cases, i.e., 
58.8%).[12]

In a study done by Uddin et al., serum calcium level was 
low in a significant number of patients. The mean serum 
calcium was 8.7 ± 0.7 mg/dl in case of DF and lower, i.e., 
7.8 ± 0.7 mg/dl in dengue hemorrhagic fever Grade III. 
Hence, it was concluded that degree of hypocalcemia is 
associated with the severity of Dengue infection.[20]

In a pilot study done in Universidad del Noreste, 
Tampico (UNE), Tampico, there was a significant 
increase (P < 0.05) in the number of blood platelets of 
patients with clinical signs and symptoms of DF following 
oral administration of calcium carbonate (calcium 
carbonate CAL, 1.2–1.8 g/day; n = 10) when compared 
with a control group  (CAL, 89 [46–132] vs. 206 [155–257; 
n = 10). Calcium also improved the overall clinical 
condition and reduced the duration of signs and 
symptoms of DF by 36%.[21]

Limitations
This study was conducted on a relatively small sample 
size, and hence cannot be used to prove the importance 
of iCa as a predictor of SD. This was an observational 
study, wherein serum iCa levels were done at the time 
of admission or within 24 h of admission; there was no 
uniformity in the day of investigating serum iCa. The 
serum iCa levels may vary depending on the day of illness. 
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The other factors influencing the calcium metabolism 
such as phosphate, magnesium, and parathormone were 
not studied among these patients. These play a vital role 
in the regulation of calcium homeostasis in our body.

Recommendation
Studies are needed to understand the effects of calcium 
on the immune response in dengue infection and to 
analyze the effect of supplementation of calcium in DF 
for reduction of severity. In addition, adequately planned 
randomized controlled trials are also required to evaluate 
the efficacy of administration of calcium therapy in the 
prevention of complications.
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A community‑based cross‑sectional 
study about knowledge, attitude, and 
practices of food safety measures 
among urban households
Shilpa Reddy Ganta, Deepti M. Kadeangadi

Abstract:
OBJECTIVE: The objective of this study was to assess knowledge, attitude, and practices of food 
safety measures among urban households of Belagavi using the World Health Organization (WHO) 
“Five keys for food safety.”
MATERIALS AND METHODOLOGY: A community‑based cross‑sectional study was conducted 
from January 1, 2017, to December 31, 2017 among 400 women aged above 18 years who were 
involved in food preparation at urban households in the field practice area of Ashok Nagar, Belagavi, 
Karnataka, India. Data were collected using pretested and predesigned questionnaire based on 
the  WHO five keys for food safety. Households were selected based on systematic random sampling. 
Statistical analysis was done by percentages, mean and standard deviation, and ANOVA using 
IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Cor.
RESULTS: The mean age of the participants was 37.96 ± 14.9 years, and the mean scores of 
knowledge, attitude, and practice regarding food safety were 7.1 ± 1.47 out of total score of 11, 
15.45 ± 1.65 out of total score of 18, and 30.18 ± 4.21 out of total score of 40, respectively. The 
mean knowledge score was found to be lower in the age group of >35 years (P < 0.05, F = 5.7415) 
and socioeconomic status Classes III, IV, and V (P < 0.05, F = 1.828), and these differences were 
found to be statistically significant.
CONCLUSION: Knowledge and attitude scores regarding food safety were good, but food safety 
practice scores were lower. Among the WHO five keys for food safety, knowledge, attitude, and 
practices regarding “cook thoroughly” and “keep food at safe temperature” were observed to be lower.
Keywords:
Attitude, five keys for food safety, knowledge, practice, urban households

Introduction

According to  the World Health 
Organization (WHO) (2015), globally, 

an estimate of 600 million people – almost one 
in ten people fall ill after eating contaminated 
food.[1] In India, foodborne illness is often 
unreported or unrecognized. Foodborne 
illness is a major public health problem 
both in developed and developing countries 
hindering the socioeconomic development of a 

nation by burdening health‑care system. Food 
safety promotes healthier and longer lives and 
helps in reducing health‑care burden.

Food handlers play an important role 
in making food safe for consumption, 
especially at all levels of household from 
purchase to food consumption. The factors 
which can lead to food contamination 
are improper maintenance of hygiene 
such as the practice of handwashing, 
not keeping utensils and kitchen surface Address for 
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clean, inadequate cooking, and improper storage.[2] It is 
important to make sure that food handlers at households 
are maintaining certain standards for food safety.

To strengthen food safety systems in all countries, the 
WHO stated the theme for “World Health Day” for the 
year 2015 as “From farm to plate, make food safe.” The 
WHO “Five keys for safer food” were used for promotion 
of the WHO theme.

The core messages of the “Five Keys to Safer Food” are:
1. Keep clean
2. Separate raw and cooked
3. Cook thoroughly
4. Keep food at safe temperatures and
5. Use safe water and raw materials.[3]

Proper application of these “Five keys for Food safety” 
helps in combating foodborne illness. There is a need 
for understanding the extent of knowledge and level 
of practices followed by food handlers at household 
level during storage of raw food, food preparation, 
and consumption as it plays an important role in the 
prevention of foodborne illness. Hence, the present study 
was undertaken with an objective to assess the knowledge, 
attitude, and practices about food safety among urban 
households based on the WHO five keys for food safety.

Materials and Methodology

A community‑based cross‑sectional study was conducted 
among urban households of Urban Health Centre, Ashok 
Nagar, Belagavi city in Karnataka which is an urban field 
practice area of the Department of Community Medicine, 
JNMC, KAHER. The study was conducted for a period 
of 1 year from January 1, 2017, to December 31, 2017.

The sample size was calculated using the formula 
n = 4pq/d2, assuming the prevalence (p) of knowledge 
about food safety among households as 50% with 
allowable error taken as 5% as 400 for urban households. 
The households were selected using systematic 
random sampling by calculating sampling interval, 
and every fourth household was selected in the study. 
Ethical clearance was obtained from the Institutional 
Ethics Committee for Human Subjects Research of the 
medical college dated October 17, 2016 vide under letter 
(MDC/DOME/5).

Data were collected from women aged above 18 years 
and were mainly involved in food preparation regularly 
at urban households and who were permanent 
residents (residing in the area at least since the preceding 
year) in the study area. Cooks who were employed 
for food preparation and were not a family member 
of household and the households which were locked 

during three consecutive visits were excluded from the 
study. Data were collected through personal interview 
after taking written informed consent using predesigned 
and pretested WHO questionnaire on “Five Keys for 
Food safety.” Sociodemographic details and knowledge, 
attitude, and practices of food safety were obtained from 
the participants.

The WHO questionnaire was used to collect information 
of KAP of food safety.[3] In the knowledge section, there 
were 11 items to assess regarding food safety. Response to 
each item was taken as “True” or “False.” One mark each 
was given for each correct answer and zero mark was 
given for each wrong answer with a maximum score of 11.

There were nine items to assess the respondents’ attitude 
toward food safety. Each item was assessed using 
agree, disagree, and not sure, and marks given for each 
response were two, one, and zero, respectively, with a 
maximum score of 18.

Similarly, 10 items were included to assess the 
respondents’ food safety practices. Each item was 
assessed using always, most times, sometimes, not often, 
and never with coding of 4, 3, 2, 1, and 0, respectively, 
with a maximum score of 40.

The data collected using the questionnaire were coded 
and entered into Microsoft Excel sheet. Descriptive 
analysis was carried out by mean and standard deviation, 
frequency, and percentages. ANOVA with least 
significant difference test was used to test the association 
of sociodemographic profile with knowledge, attitude, 
and practices regarding food safety.

Results

Among the 400 urban households, the sociodemographic 
characteristics of the study participants showed that 51% 
of the participants were in the age group of 25–45 years 
with the mean age of 37.96 ± 14.9 years. About 52.5% of 
the participants belonged to the Muslim community. 
Majority of the participants were married (88.8%). Most 
of the participants were literates (99.2%), of which 52.3% 
were having secondary level of education, followed by 
25.8% completed graduation. By occupation, majority 
of the women were homemakers (84%), followed by 
women in other types of occupation such as teacher, 
tailor, and shopkeeper (8.8%). More than half of the 
households (62%) belonged to socioeconomic status 
Classes III and IV according to the modified BG Prasad 
classification. Most of the participants were from 
nuclear (58.5%) families [Table 1].

Almost all (100%) the participants knew that the hands 
must be washed before handling food. About 98.2% 
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of participants knew that raw food should be stored 
separately from cooked food, while only 42.7% of 
participants knew that the same cutting board cannot 
be used for raw and cooked food; 44.5% of participants 
knew that cooked food needs to be thoroughly reheated; 
79.5% of participants knew that cooked food should be 
served hot; and only 22.5% of participants knew that safe 
water cannot be identified by the way it looks [Table 2].

Sixty‑one percent of participants agreed that soups and 
stews must be boiled to ensure food safety. About 77.8% 
of participants agreed that thawing food in a cool place 
is safe, and 42.5% of participants agreed that it is unsafe 
to leave cooked food out of the refrigerator for more than 
2 hours [Table 3].

Majority (91.8%) of the participants always washed 
hands before or during food preparation. Forty‑six 
percent of participants always reheated cooked food 
until it is piping hot; 25.5% of participants never 
practiced thawing of frozen food in the refrigerator or 
other cool place; and 41% of participants never practiced 
storage of leftover cooked food in a cool place within 
2 hours [Table 4].

Out of the total score of 11, the mean knowledge 
score for the participants was 7.1 ± 1.47. Out of the 
total score of 18, the mean attitude score for the 
participants was 15.45 ± 1.65. Out of the total score 
of 40, the mean practice score for the participants 
was 30.18 ± 4.21. Among the WHO “Five keys for 
food safety,” the mean knowledge scores were good 
for the first key – keep clean was 1.77 ± 0.42 and 
second key – separate raw and cooked food was 
1.41 ± 0.52 [Table 5].

The mean knowledge score was lower among 
the age group more than 35 years (6.71 ± 1.64) 
compared to younger age group (7.64 ± 1.07), and 
these differences were found to be statistically 
significant (P < 0.001). The mean knowledge scores 
were higher among the participants who belonged to 
socioeconomic Class I (7.7 ± 1.37) compared to those 
who belonged to Class V (6.62 ± 1.53). Moreover, 
these differences were found to be statistically 
significant (P = 0.002). The mean practice scores were higher 
among the participants who belonged to socioeconomic 
Class I (31.62 ± 3.53) compared to those who belonged to 
Class V (28.56 ± 2.80), and these differences were found 
to be statistically significant (P < 0.001).

Table 1: Distribution of study participants according 
to the sociodemographic details (n=400)
Sociodemographic details n (%)
Age group (years)

18‑25 85 (21.3)
25‑35 120 (30.0)
35‑45 84 (21.0)
45‑55 29 (7.3)
55 and above 82 (20.5)

Religion
Hindu 184 (46.0)
Muslim 210 (52.5)
Others 6 (1.5)

Education status
Illiterate 3 (0.8)
Primary 41 (10.3)
Secondary 209 (52.3)
PUC/diploma 44 (11.0)
Graduates 103 (25.8)

Occupation
Homemaker 336 (84)
Farmer 5 (1.3)
Laborers 24 (6)
Others 35 (8.8)

Socioeconomic status
Class I 43 (10.8)
Class II 76 (19)
Class III 112 (28)
Class IV 137 (34.3)
Class V 32 (8)

Marital status
Married 355 (88.8)
Unmarried 25 (6.3)
Widow 20 (5)

Type of family
Nuclear 234 (58.5)
Joint 166 (41.5)

Type of house
Pucca 345 (86.3)
Semipucca 48 (12)
Kuccha 7 (1.8)

Table 2: Distribution of study participants according 
to the knowledge on the World Health Organization 
Five keys for food safety (n=400)
Knowledge on WHO five keys for food safety n (%)
Key one ‑ keep clean

Wash hands before food handling (true) 400 (100)
Wiping cloth can spread microorganisms (true) 306 (76.5)

Key two ‑ separate raw and cooked food
Same cutting board used for raw and cooked food (false) 171 (42.8)
Raw food store separately from cooked food (true) 393 (98.2)

Key three ‑ cook thoroughly
Cooked food need not be thoroughly reheated (false) 178 (44.5)
Proper cooking up to 40°C (false) 169 (42.3)

Key four ‑ keep food at safe temperature
Cooked meal can be left at room temperature 
overnight (false)

221 (55.3)

Cooked food should be served hot (true) 318 (79.5)
Refrigerating food slows bacterial growth (true) 192 (48)

Key five - use safe water and raw materials
Safe water identity by the way it looks (false) 90 (22.5)
Wash fruit and vegetables (true) 400 (100)

WHO: World Health Organization
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Discussion

Based on the literature search, there were very few studies 
conducted on knowledge, attitude, and practices of WHO 
“Five keys for food safety,” especially among women at 
household level in Indian setting. It is difficult to compare 
the results of previous studies with the present study due 
to the difference in study participants (food handlers at 
restaurants, mess of different campuses, street vendors, 
etc.,), different sociocultural patterns in cooking practices 
existing in India, and different criteria used in defining 
knowledge, attitude, and practices of food handling.

In the present study, almost all the participants (100%) 
knew that the hands should be washed before handling 
food, which was similar to a study conducted in the 
year 2015 on 85 food handlers working in canteens 
of Malaysia (100%).[4] In a study conducted on 274 
food handlers at food courts in Putrajaya, Malaysia, 
in the year 2013, 100% of the respondents knew that 
improper storage of food can cause health hazards 
which were similar to the present study (98.5%).[5] In 
the present study, only 44% of participants knew that 
cooked food needs to be thoroughly reheated whereas 
in a study conducted on 32 Anganwadi workers in 
Mandya in Karnataka state, 81.3% knew about it.[6] In 
a study conducted on 72 primary food preparers of 
families in the United States, only 11.3% knew that the 
best way to check that chicken has cooked thoroughly 
is by looking whether juices are clear which was lower 
than our study (42.3%).[7] In the present study, 55.3% of 
participants had correct knowledge that cooked meat 
cannot be left at room temperature overnight, which was 
lower than a study conducted on Anganwadi workers 
in Mandya in Karnataka state (90.1%).[6] In the present 

Table 3: Distribution of participants according to the attitude toward the World Health Organization Five keys for 
food safety (n=400)
Attitude toward WHO five keys for food safety Agree, n (%) Not sure, n (%) Disagree, n (%)
Key one ‑ keep clean

Frequent hand washing during food preparation worth 394 (98.5) 0 (0) 6 (1.5)
Keep kitchen surface clean reduce risk of illness 394 (98.5) 0 (0) 6 (1.5)

Key two ‑ separate raw and cooked food
Keeping raw and cooked food separate helps to prevent illness 330 (82.5) 61 (15.3) 9 (2.3)
Different knives and cutting boards for raw and cooked food worth 305 (76.3) 61 (15.3) 34 (8.5)

Key three ‑ cook thoroughly
Soup and stews boiled for safety 244 (61) 36 (9) 120 (30)

Key four ‑ keep food at safe temperature
Thawing food in cool place is safe 311 (77.8) 53 (13.3) 36 (9)
Unsafe to leave cooked food out of refrigerator >2 h 170 (42.5) 73 (18.3) 157 (39.3)

Key five - use safe water and raw materials
Inspecting food for freshness and wholesomeness ‑ valuable 400 (100) 0 (0) 0 (0)
Important to throw food beyond expiry date 393 (98.3) 7 (1.7) 0 (0)

WHO: World Health Organization

Table 4: Distribution of participants according to the practice of the World Health Organization Five keys for 
food safety (n=400)
Practice of WHO five keys for food safety Always (%) Most times (%) Sometimes (%) Not often (%) Never (%)
Practice hand wash before or during food preparation 91.8 6.8 1.5 0 0
Practice cleaning of kitchen surface for food preparation 
before reuse on other food

74 8 8.3 6.8 3

Practice of use of separate utensils and cutting board 72.8 10 3 8 6.3
Practice of separate raw and cooked food during storage 83.8 10.8 1.5 2.3 2
Practice of checking meat cooked thoroughly 17.8 43.5 6.5 10.5 21.8
Reheat cooked food 46 14.3 18 7 4.8
Thaw frozen food in refrigerator or cool place 25.5 11 12.8 25.3 25.5
Practice store leftover food in cool place within 2 h 13.5 9.3 10.5 25.8 41
Practice check and throw away food beyond expiry date 84 6 14.3 0.8 5
Practice wash fruits and vegetables with safe water 97 1.5 1.5 0 0
WHO: World Health Organization

Table 5: Distribution of study participants 
according to knowledge regarding the World Health 
Organization Five keys for food safety
Knowledge Max score Mean score
Keep clean 2 1.77±0.42
Separate raw and cooked food 2 1.41±0.52
Cook thoroughly 2 0.87±0.74
Keep food at safe temperature 3 1.83±0.93
Use safe water and raw materials 2 1.23±0.41
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study, 48% of the participants knew that refrigerating 
food slows bacterial growth, which was similar to a 
study conducted on food handlers in Slovenia (63.4%).[8] 
In a study conducted on 200 food handlers in military 
hospitals of Jordan, 96% of the participants knew that 
fruits and vegetables must be washed which was similar 
to our study (100%).[9]

In the present study, majority of the participants (98.5%) 
agreed that frequent handwashing during food 
preparation is worth, which was similar to a study 
conducted on 200 residential units in Singapore (97.9%).[10] 
In the present study, 76.3% of the participants agreed that 
the use of different knives and cutting board for raw 
and cooked food is useful, which was similar to a study 
conducted on 200 residential units in Singapore (75.4%).[10] 
In the present study, majority of 98.3% agreed that it is 
important to check and throw food beyond expiry 
date, which was similar to a study conducted on 200 
residential units in Singapore (97.1%).[10]

In a study conducted on women at households of 
Kalaburgi, Karnataka, and India, mean knowledge score 
of food safety was 8.65 ± 1.25 out of the total score of 
11, mean attitude score was 16.03 ± 1.75 out of the total 
score of 19, and mean practice score was 30.87 ± 4.24 
out of total score of 38, which was almost similar to the 
present study, in which mean knowledge score was 
7.1 ± 1.47 out of the total score of 11, mean attitude 
score was 15.45 ± 1.65 out of the total score of 18, and 
the mean practice score was 30.18 ± 4.21 out of the total 
score of 40.[11]

The present study was one of the first kinds of study 
conducted on knowledge, attitude, and practices about 
food safety among food handlers at urban household 
level in Indian setting using the WHO “five keys for 
food safety.” A standard questionnaire on the WHO five 
keys for food safety was used from the WHO food safety 
manual as data collection tool. Limitation of our study 
was that food safety practices were self‑reported by the 
participants. The investigator did not directly observe the 
practices about food safety. Hence, the chances of recall 
bias might be observed. An interventional study with the 
present knowledge, attitude, and practices of food safety 
measures after health education and demonstration 
would have been better, but lack of time and resources 
were the reasons for KAP study.

Conclusion

Knowledge and attitude regarding food safety were 
good, whereas the mean scores for food safety practices 
were lower. Among the WHO “Five keys for food safety,” 
knowledge, attitude, and practices regarding “cook 
thoroughly” and “keep food at safe temperature” were 

observed to be lower. Younger age group (<35 years) 
and higher socioeconomic status were associated with 
better knowledge, attitude, and practices about food 
safety. Health education through health programs such 
as National Nutrition Week and Intensified Diarrhea 
Control Fortnight focus on the WHO five keys for food 
safety.
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Prevalence of Vitamin D deficiency 
in patients with acute exacerbations 
of bronchial asthma: A one‑year 
hospital‑based cross‑sectional study
Srinija Kummaraganti, Gajanan S. Gaude

Abstract:
BACKGROUND AND OBJECTIVES: Bronchial asthma is one of the most common chronic diseases. 
In India, bronchial asthma has 66% frequency of reported exacerbations. Vitamin D has action 
on pro-inflammatory mediators and smooth muscle function and proliferation, which has a direct 
relevance for lung function in asthma. This study was done to investigate the prevalence of Vitamin 
D deficiency in patients presenting with asthma exacerbations and to assess the correlation between 
decreased levels and various indicators of severity of exacerbations.
MATERIALS AND METHODS: A total of 118 participants of whom 93 patients had acute exacerbations 
of bronchial asthma were included in this study. Vitamin D levels were analyzed among different 
subgroups based on asthma control, severity, and severity of exacerbations. Vitamin D levels were 
correlated to forced expiratory volume in 1 s (FEV1)% predicted, body mass index (BMI), steroid 
use, and number of exacerbations in the previous 1 year.
RESULTS: Prevalence of Vitamin D deficiency was 88.2%. Mean Vitamin D (± standard deviation [SD]) 
level was 12.50 ± 6.41 ng/ml, which was lower than that of patients in remissions (30.61 ± 4.00 ng/ml). 
Mean FEV1% predicted (±SD) was 54.06% ±15.39%. Patients with severe asthma and uncontrolled 
asthma had the lowest Vitamin D levels compared to the other subgroups (P < 0.0001). Vitamin 
D levels were lower in patients with severe exacerbation (8.61 ± 4.16 ng/ml) as compared to 
mild-moderate exacerbation (17.44 ± 5.25 ng/ml). Vitamin D levels were positively correlated 
with FEV1% predicted (r = 0.66) and were negatively correlated with BMI (r = −0.89), steroid 
usage (r = −0.85), and the number of exacerbations in the previous 1 year (r = −0.83). All were 
statistically significant (P < 0.05).
CONCLUSION: Vitamin D deficiency is highly prevalent in patients during exacerbations of bronchial 
asthma. It is also associated with lower lung functions and increased number of exacerbations. Thus, 
improving Vitamin D status might be effective in the prevention and treatment of bronchial asthma 
and exacerbations.
Keywords:
Bronchial asthma, exacerbations, FEV1% pred, severity, Vitamin D

Introduction

Bronchial asthma is one of the most 
common chronic diseases worldwide 

with an estimated affected population of 
300 million. The global prevalence of asthma 

in different countries ranges between 1% 
and 16% of the population with Indians 
reported to having 2.9%.[1] Exacerbations of 
bronchial asthma are episodes characterized 
by a progressive increase in symptoms of 
shortness of breath, cough, wheezing, or 
chest tightness and progressive decrease in 
lung function, i.e. they represent a change 
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from the patient’s usual status that is sufficient to require 
a change in treatment.[2] About 66% of asthmatics in 
India report exacerbations every year.[3] Exacerbations 
accelerate lung function decline and increase the direct 
costs of asthma, and preventing exacerbations should be 
an important consideration.

2 5 ‑ h y d r o x y v i t a m i n  D  ( 2 5 [ O H ] D )  h a s  a n 
immunomodulatory action, and its deficiency has been 
associated with asthma epidemics. Evidence suggests that 
there might be a cause‑and‑effect relationship between 
them. 25(OH)D deficiency has been associated with 
increased airway hyperreactivity, lower lung functions, 
poor asthma control, and resistance to steroids.[4,5] Many 
studies have reported 80%–90% prevalence of Vitamin 
D deficiency in bronchial asthma.[6,7] Very few studies 
have reported the clinical significance of Vitamin D in 
exacerbations of asthma. Therefore, the present study 
was done to prospectively investigate the prevalence 
of Vitamin D insufficiency and its deficiency in patients 
with bronchial asthma presenting with exacerbations and 
to assess the correlation between decreased Vitamin D 
levels and various indicators of severity of exacerbations 
of bronchial asthma.

Materials and Methods

Subjects
A total of 93 consecutive patients with a diagnosis of 
exacerbation of bronchial asthma and 15 patients in 
asthma remission according to the GINA 2016 guidelines 
presenting to the Department of Respiratory Medicine 
at KLES Dr. Prabhakar Kore Hospital and Medical 
Research Centre (Belagavi, India) were included in the 
study. Ten healthy individuals were taken as controls. 
Patients were divided into groups based on the severity 
of asthma as mild, moderate, and severe and into 
well controlled, partly controlled, and uncontrolled, 
depending on the control of the disease according to the 
GINA 2016. Asthmatics in exacerbations were divided 
into mild‑moderate, severe, and life threatening based 
on symptoms at the time of presentation according 
to the GINA 2016 guidelines. Patients admitted with 
repeated exacerbations of bronchial asthma during the 
study period were enrolled only once, and the number 
of exacerbations was recorded. Patients on barbiturates, 
bisphosphonates, sulfasalazine, omega‑3, and Vitamin D 
supplements; patients with asthma–chronic obstructive 
pulmonary disease (COPD) overlap syndrome; diabetics; 
smokers; and patients who have a comorbid disease in 
addition to bronchial asthma that could affect Vitamin 
D levels such as rheumatoid arthritis, cystic fibrosis, 
multiple sclerosis, ulcerative colitis, Crohn’s disease, 
celiac disease, osteomalacia, sarcoidosis, and thyroid 
dysfunction were excluded.

25(OH)D levels: Two milliliters of venous blood was 
obtained from each patient and centrifuged; serum was 
separated and stored at −20°C until assayed for Vitamin 
D levels. Serum level of 25(OH) D was measured using 
the immunodiagnostic enzyme immunoassay. Vitamin 
D levels were categorized as sufficient (>30 ng/ml), 
insufficient (20–30 ng/ml), and deficient (<20 ng/ml).

Spirometry was performed according to the standard 
guidelines and forced expiratory volume in 1 s (FEV1)% 
was recorded.

Serum 25(OH)D levels were analyzed among different 
subgroups based on asthma control, severity, and 
severity of exacerbations. The Vitamin D levels were 
correlated to FEV1% predicted, patient’s body mass 
index (BMI), steroid use, and number of exacerbations 
in the previous 1 year.

Approval of this study was received from the Institutional 
Ethical and Research Committee, and written informed 
consent was obtained from all the participants.

Statistical analysis
The data obtained were entered into the Microsoft Excel 
spreadsheet. The results of the study were analyzed and 
presented as numbers, percentages, or mean ± standard 
deviation. The categorical data were analyzed using 
unpaired t‑test for 2 groups and ANOVA for >2 groups. 
Karl Pearson’s correlation was used for continuous 
quantitative variables. MedCalc for Windows, version 
17.0, (MedCalc Software, Acacialaan 22, 8400 Ostend, 
Belgium) was used for the analyses. P < 0.05 was taken 
as statistically significant.

Results

A total of 108 patients with bronchial asthma were 
included in the study out of which 93 were having 
exacerbations and 15 were in remission. 10 were healthy 
volunteers. According to the severity of asthma there 
were 15 patients with mild asthma, 33 with moderate 
asthma and 45 with severe asthma. Seven patients had 
well‑controlled asthma, 45 had partly controlled asthma, 
and 41 had uncontrolled asthma. Forty‑one patients 
had mild‑moderate exacerbation and 52 had severe 
exacerbation. Forty‑two patients required an increase 
in inhaled steroids for control of the exacerbation, but 
51 required systemic steroids [Table 1].

In patients with exacerbations, Vitamin D deficiency was 
observed in 88.17% of the patients and insufficiency in 
9.68% [Table 2].

Mean Vitamin D levels in patients with asthma 
exacerbations were 12.50 ± 6.41 ng/ml, 30.61 ± 4.00 ng/ml 
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in asthmatics in remissions, and 34.91 ± 5.82 ng/ml in 
healthy population (P < 0.0001). The mean FEV1% predicted 
in asthmatics in exacerbations was 54.06% ±15.39%, in 
patients with remissions was 66.27% ±11.40%, whereas 
healthy individuals had FEV1% predicted of 89.80% 
±5.82%, (P < 0.0001). The mean BMI in patients with 
exacerbations was 33.58 ± 4.19 kg/m2, whereas patients in 
remissions had BMI of 22.15 ± 1.94 (P < 0.0001) [Table 3].

Mean Vitamin D level in patients with mild 
asthma was 20.38 ± 6.06 ng/ml, moderate asthma 
was 14.49 ± 3.38 ng/ml, and severe asthma was 
8.42 ± 4.96 ng/ml, which was statistically significant 
between all the groups (P < 0.0001). Mean Vitamin 
D level in patients with well‑controlled asthma was 
25.02 ± 5.24 ng/ml, partly controlled asthma was 
15.19 ± 3.69 ng/ml, and uncontrolled asthma was 
7.42 ± 3.65 ng/ml, which was statistically significant 
between all the groups (P < 0.0001). The mean Vitamin D 
level in mild‑moderate exacerbation was 17.44 ± 5.25 ng/ml, 
whereas in severe exacerbation, it was 8.61 ± 4.16 ng/ml, 
which was highly significant (P < 0.0001) [Table 4].

There was a significant association between higher 
Vitamin D levels and better lung function as measured 
by FEV1% predicted, where P < 0.0001 [Table 5]. 
Vitamin D levels are positively correlated with FEV1% 
predicted, with a Karl Pearson’s correlation coefficient 
r = 0.656 [Figure 1].

Patients who required only an increase in the dose 
of inhaled steroids had a mean Vitamin D levels of 
17.42 ± 5.27 ng/ml, whereas patients requiring systemic 
steroids to treat the exacerbation had a mean Vitamin D 
level of 8.45 ± 3.97 ng/ml (P < 0.0001) [Table 4]. Patients 
who required a medium‑dose inhaled steroid to treat 
their exacerbation had a mean Vitamin D level of 
20.55 ± 4.84 ng/ml, whereas those who required high 
dose had a mean level of 13.25 ± 1.76 ng/ml.

There was a strong negative correlation between 
Vitamin D levels and BMI (Karl Pearson’s correlation 
coefficient r = −0.892), inhaled steroids or cumulative 
dose of systemic steroids required for the treatment of 
exacerbations (r = −0.693, r = −0.848), and the number 
of exacerbations in the previous year (r = −0.832) 
[Figures 2, 3 and Table 6].

Discussion

Vitamin D has a significant impact on respiratory system 
as it can influence immunity and cell functions. The ability 

Table 1: Baseline characteristics of the study population
Asthma in exacerbations (93) Asthma in remissions (15) Healthy individuals (10)

Age (years) 48.06±16.08 55.07±16.29 60±16.28
Gender (female, %) 64 (68.82) 10 (66.67) 6 (60)
Severity of asthma

Mild (n) 15 10 ‑
Moderate (n) 33 5 ‑
Severe (n) 45 0 ‑

Control of asthma
Well controlled (n) 7 15 ‑
Partly controlled (n) 45 0 ‑
Uncontrolled (n) 41 0 ‑

Severity of exacerbation
Mild-moderate (n) 41 ‑ ‑
Severe (n) 52 ‑ ‑
Life threatening (n) 0 ‑ ‑

Steroid use
Inhaled steroids (n) 42 15 ‑
Systemic steroids (n) 51 0 ‑

Table 2: Prevalence of Vitamin D deficiency  in 
asthmatics in exacerbations
Vitamin D levels Asthmatics in exacerbations (93) (%)
<20 ng/ml 82 (88.17)
20‑30 ng/ml 9 (9.68)
>30 ng/ml 2 (2.15)

Figure 1: Vitamin D levels are positively correlated with forced expiratory volume 
predicted in 1 s, with a Karl Pearson’s correlation coefficient r = 0.656
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of lung epithelial cells to synthesize active Vitamin D by 
1‑α hydroxylase and the presence of Vitamin D receptor 
polymorphisms support this hypothesis. Studies have 
demonstrated an association between lower Vitamin D 
levels and many lung diseases including respiratory 
tract infections, rhinosinusitis, COPD, tuberculosis, and 
bronchial asthma.[8] Many studies have linked Vitamin 
D deficiency with asthma exacerbations.[9,10]

Sun exposure is the major source of Vitamin D. 
Vitamin D metabolism is affected by various factors such 
as age, skin pigmentation, obesity, and chronic illnesses. 
Sedentary lifestyle and dietary changes have caused 
an increased prevalence of Vitamin D insufficiency 
and deficiency in the general population. In our study, 
Vitamin D deficiency was found in 75.92% of the patients 
with bronchial asthma and in 88.17% of the patients 
in exacerbations. It is in agreement with studies by Li 
et al.[6] and Montero‑Arias et al.[7] who reported around 
80%–90% prevalence of Vitamin D deficiency in patients 
with bronchial asthma. The low levels can be attributed 
to limited sunlight exposure due to outdoor activity 
limitation in patients with bronchial asthma.

Vitamin D plays an important role in bronchial asthma 
through its role in innate and adaptive immunity. 
Vitamin D protects against aeroallergen‑stimulated 
asthma by promotion of tolerogenic dendritic cells, 
enhanced regulatory T (Treg) cell action to suppress 
inappropriate Th2 responses, reduced immunoglobulin 
E synthesis by B‑cells, increased interleukin‑10 (IL‑10) 

secretion, and decreased mast cell activation. Vitamin D 
also decreases the synthesis of cytokines such as IL‑17, 
which has distinct features in steroid‑resistant asthma.[11] 
Vitamin D could also be involved in asthma pathogenesis 
through effects on bronchial and vascular smooth muscle, 
which lead to airway remodeling.[12,13] In this study, serum 
Vitamin D was less in asthmatics (16.70 ± 10.20 ng/ml) 
compared to healthy individuals (34.91 ± 5.82 ng/ml) 
with P < 0.0001, which was statistically significant. This 
finding was similar to that by Shebl et al.,[4] Samrah 
et al.,[14] and El Aaty et al.[15] who found a significant 
difference (P < 0.05) in Vitamin D levels between 
asthmatics and healthy individuals.

Vitamin D has antimicrobial actions by activating 
antimicrobial peptides such as cathelicidins and 
defensins. Cathelicidin is known to be active against a 
wide range of bacteria, viruses, mycobacteria, and fungi, 
and its deficiency is related to a higher susceptibility to 
infection and asthma exacerbations.[7] Viral infections 
trigger IL‑33 release. Vitamin D inhibits IL‑33 actions 
and decreases innate lymphoid cell‑2 stimulation and 
production of IL‑5, thereby decreasing eosinophilic 
inflammation and exacerbations.[11] Observational 
studies also have shown that Vitamin D deficiency 
contributes to increased respiratory tract infections 
and causes asthma exacerbations. In our study, 
patients in asthma exacerbations had much lower 
levels (12.50 ± 6.41 ng/ml) compared to asthmatics in 
remission (30.61 ± 4.00 ng/ml) with P < 0.0001. El Aaty 
et al.[15] showed that Vitamin D levels were lower in 
asthmatics with severe exacerbations (mean: 17.28 ng/ml) 
as compared to asthma in between attack groups (mean: 
29.66 ng/ml). The present data showed that Vitamin D 

Table 3: Findings in asthmatic patients
Asthma in exacerbations (93) Asthma in remissions (15) Healthy individuals (10) P

Vitamin D levels (ng/ml), mean±SD 12.50±6.41 30.61±4.00 34.91±5.82 <0.0001
FEV1% predicted, mean±SD 54.06±15.39 66.27±11.40 89.80±5.82 <0.0001
BMI (kg/m2), mean±SD 33.58±4.19 22.15±1.94 ‑ <0.0001
SD: Standard deviation, BMI: Body mass index, FEV1: Forced expiratory volume in 1 s

Figure 2: Vitamin D levels and body mass index were negatively correlated with 
Karl Pearson’s correlation coefficient r = −0.892

Table 4: Vitamin D levels according to different 
parameters of disease
Parameters Category Vitamin D (ng/ml), 

mean±SD
P

Severity of 
asthma

Mild asthma 20.38±6.06 <0.0001
Moderate 
asthma

14.49±3.38

Severe asthma 8.42±4.96
Control of 
asthma

Well controlled 25.02±5.24 <0.0001
Partly controlled 15.19±3.69
Uncontrolled 7.42±3.65

Asthma 
exacerbations

Mild‑moderate 
exacerbation

17.44±5.25 <0.0001

Severe 
exacerbation

8.61±4.16

Steroid 
requirement

Inhaled steroids 17.42±5.27 <0.0001
Systemic 
steroids

8.45±3.97

SD: Standard deviation
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levels were negatively correlated (r = −0.83) with the 
number of exacerbations in the past 1 year. The lesser the 
Vitamin D levels, more were the number of exacerbations. 
Brehm et al.[16] reported that Vitamin D was the strongest 
predictor of the number of hospitalizations in bronchial 
asthma. Studies by Samaha et al.,[5] Gupta et al.,[13] and 
Solidoro et al.[17] also confirmed the same.

The Vitamin D levels differed significantly according 
to control and severity of the disease, with the least 
levels observed in severe (8.42 ± 4.96 ng/ml) and 
uncontrolled (7.42 ± 3.65 ng/ml) asthma. This is similar 
to studies by Samrah et al.[14] and Krishnan et al.[18] 
who found a statistically significant relation between 
asthma severity, control, and Vitamin D status. The 
strong correlation between Vitamin D levels and 
asthma severity and control suggests an impact of 
its hormonal effects on the pathogenesis of bronchial 
asthma. Reduced Vitamin D levels are associated with 
increased expression of pro‑inflammatory cytokines and 
thus have pro‑inflammatory effects in asthma. It also 
complements the action of glucocorticoids and reduces 
steroid resistance. We hypothesize that there might be 
a dose‑response relationship between Vitamin D levels 
and asthma severity and control. Severe asthma might 
be due to greater Vitamin D deficiency causing increased 
steroid resistance and thus requirement of higher dose 
of steroids for control of asthma. Lower Vitamin D levels 
might cause more inflammation and remodeling, leading 
to poorer asthma control.

Chronic inflammation negatively influences lung 
function by increased hyperresponsiveness. Vitamin D 
inhibits airway inflammation, fibroblast proliferation, 
and smooth muscle hypertrophy, thus reducing airway 
remodeling.[19] We found a positive correlation (r = 0.66) 
between serum Vitamin D levels and FEV1% predicted, 
measured on spirometry. Similar results have also been 
found by Korn et al.,[10] El Aaty et al.,[15] Brumpton et al.,[19] 
and many others.[4,6]

Literature states that adipocytes accumulate cytokines and 
chemokines, which can lead to inflammation.[20] Vitamin 
D can also get sequestrated in the adipose tissue.[21] Our 
study also revealed a significant negative correlation 
(r = −0.89) between higher BMI levels and lower Vitamin 
D levels, indicating that obesity and bronchial asthma 
are related via Vitamin D. This finding is consistent 
with results from studies by Shebl et al.,[4] Korn 
et al.,[10] and Sutherland et al.[22] Thus, weight reduction 
measures might improve asthma control and severity 
of exacerbations.

Airway colonization with bacteria such as Haemophilus 
influenzae, oxidative stress, and Vitamin D deficiency 
itself are major causes for acquired steroid resistance in 
asthma. Vitamin D enhances antimicrobial pathways and 
also promotes antioxidant responses. Steroid‑insensitive 
patients have impaired production of IL‑10, and 
Vitamin D increases IL‑10 secretion through its actions 
on Treg cells.[11] Obesity itself is also associated with 
an impaired response to glucocorticoids and reduced 
Vitamin D levels in overweight and obese patients 
which might contribute to reduced steroid response in 
them. When the relationship between Vitamin D levels 
and response to steroids was studied, it was found that 
asthmatics with lower Vitamin D levels required higher 
dose of steroids to treat exacerbations, and there was 
a negative correlation between the dose of systemic 
steroids and levels of Vitamin D (r = −0.85). This finding 
is in agreement with Gupta et al.[13] who reported that 
steroid‑resistant asthma has lower levels of Vitamin D 
than others. Brehm et al.[23] also reported similar results.

With this background, trials have started to see 
if  supplementation of Vitamin D reduces the 

Figure 3: Vitamin D levels and cumulative dose of systemic steroids required to 
treat the exacerbation were negatively correlated with r = −0.848

Table 5: Vitamin D levels and lung functions
Serum Vitamin D levels P

Q1 Q2 Q3 Q4
FEV1% predicted 41.67±8.27 49.70±10.00 55.87±14.77 69.57±12.60 <0.0001
FEV1: Forced expiratory volume in 1 s

Table 6: Vitamin D levels and number of 
exacerbations
Number of exacerbations in 
the last 1 year

Vitamin D (ng/ml), 
mean±SD

P

1 21.54±5.62 <0.0001
2 14.07±2.67
3 10.01±3.32
4 4.71±2.39
SD: Standard deviation
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number of exacerbations of asthma.[18] Vitamin D 
supplementation improved control and severity of 
asthma in randomized control trials done by Menon 
et al.[24] and Tachimoto et al.[25] Higher FEV1, forced 
vital capacity (FVC), and FEV1/FVC and lower 
cytokine indices were observed when Vitamin D 
was supplemented. There was decreased asthma 
recurrence and re‑hospitalization rate, suggesting that 
Vitamin D supplementation increases asthma control 
rate and improves lung functions.[17,26] As Vitamin D 
deficiency in pregnancy is associated with increased 
incidence of respiratory infections and asthma in the 
newborn,[11] supplementation during pregnancy might 
have beneficial effects on infant respiratory outcomes 
by modifying the immune system.

Strengths of the study
Many of the studies available are related to 
Vitamin D influencing the severity and control of 
asthma, and most of them are in children. Studies in 
patients presenting with exacerbations are very few, 
and this study can contribute to further literature on 
this topic.

Limitations of the study
The patients included are from a large tertiary 
care referral center and therefore might not be a 
representative of the overall asthma population. 
Serum Vitamin D was measured only once and was 
not compared to that in the period of remission 
in the same patient. Vitamin D can have seasonal 
fluctuations, with lower concentrations in the winter, 
which was not taken into consideration. The ability 
to convert pre‑Vitamin D3 to active Vitamin D 
diminishes with age. Adjustment for age was not 
done, which might have affected the Vitamin D 
levels. Unequal sex distribution is a limiting factor. 
Furthermore, asthmatics spend more time indoors 
and thus have less physical activity and less exposure 
to sunlight, which are confounding factors. Obesity 
affects Vitamin D levels independently, which is also 
a confounding factor. Dietary habits of patients over 
the past 3–4 weeks were not considered, which might 
have affected Vitamin D levels.

Conclusion

Vitamin D deficiency was highly prevalent in patients 
with exacerbations of bronchial asthma in North 
Karnataka. It was associated with increased number and 
severity of exacerbations, poorer asthma control, lower 
lung functions, and higher BMI. Future randomized 
control trials should determine if supplementation of 
Vitamin D has a significant positive effect in decreasing 
the severity and number of exacerbations of bronchial 
asthma.
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Impact of refractive error correction 
on mental and visual development in 
children with global developmental 
delay
K. S. Smitha, V. D. Patil1, Mahesh D. Kamate1, Madhav Prabhu2, Umesh Harakuni, 
O. P. Rakshitha

Abstract:
PURPOSE: The purpose of the present study is to evaluate visual acuity and refractive status in 
children with global developmental delay (GDD) and to study the effect of early correction of refractive 
errors on vision and developmental quotient (DQ).
METHODS: In this case series data with pre–post design, 100 consecutive children from 1 to 5 years 
of age diagnosed with GDD attending the child development clinic and referred to ophthalmology were 
evaluated for ocular complaints, status of visual acuity, and type of refractive error. Glasses were 
prescribed on the basis of cycloplegic retinoscopy. Etiological diagnosis and DQ were documented. 
Follow‑up was done after 6 months for visual acuity, DQ, and qualitative questionnaire administered 
for the caretaker. Statistical analysis was done using the Chi‑square test.
RESULTS: Fifty-six children were <2.5 years of age and 44 children were >2.5 years. Severe GDD 
prevalence was more in children <2.5 years (43%) and mild GDD in >2.5 (50%). Of 47 who showed 
improvement in vision, 39 (71%) showed improvement in social behavior also, which was statistically 
significant. In children <2.5 years, more improvement in DQ was seen in the moderate intellectual 
disability group after refractive error correction. However, in the children of 2.5 years and above, 
more improvement was seen in the severe group. Overall, improvement in DQ in children from 1 to 
5 years was statistically significant at 14%.
CONCLUSION: Harmful effects of sensory visual deprivation on the development and functioning 
can be dampened by a simple and cost‑effective approach of spectacles therapy which makes a 
spectacular effect in the case of children with GDD.
Keywords: 
Developmental quotient, global developmental delay, refractive error

Introduction

Global developmental delay (GDD) 
is a developmental disability in 

children <5 years of age and refers to a 
significant delay in at least two of the major 
developmental domains: gross/fine motor; 
speech/language; cognition; social and 
personal development; and activities of daily 
living. Generally, all domains are affected.[1] A 

study done in 2005 focused on the outcomes 
or natural history of children diagnosed early 
in life with developmental delay, without any 
intervention, after a mean duration of 4 years 
and found that 75%–100% of the children 
remained below the mean scores compared 
to age‑matched normative data. They found 
persistent poor performance at school age 
in both developmental and functional 
outcomes.[2] GDD has a primary initiating 
factor of cerebral damage and secondary 
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compounding factors such as associated visual or auditory 
defects.[3] Visual impairments range from 13% to 50% and 
audiologic impairments of 18%.[4] Visual impairments 
affect intellectual development and motor achievement by 
hampering neurological development.[5,6] The American 
Association of Neurologists says that the diagnosis in their 
formative years leads to better outcome.[7]

Johnson and Zaba study found that of the various ocular 
manifestations, refractive error is the most common 
(20%–60%) and 80% of learning by children is through 
the visual information.[8] The process of emmetropization 
involves or is guided by visual feedback mechanism.[9] 
Thus, visual deprivation in infancy leads to retention 
or increase in refractive errors. Although intellectual 
disability (ID) is not treatable, visual impairments benefit 
from early intervention.[10] Vision is central in early 
interaction and motor development. Intervention at this 
crucial age is important as the child is most receptive and 
hence should not be missed.

Intervention is aimed at improving the disturbed 
visual sensory input, to enhance child’s neurological 
development through visual support and increase the 
educational gains and decrease dependence on social 
institutions, providing economic and social benefit.

Studies are lacking in the youngest age group with 
GDD, i.e., under 5 years with quantification of visual 
acuity and development quotient (DQ), before and after 
treatment. Thus, we aimed at correcting this important 
sensory input of vision at the young age of 1–5 years and 
evaluating its effect on visual and mental development 
and factors which are affecting it.

Objectives
To study the effect of early correction of refractive errors 
in children of age 1–5 years with GDD on Vision and 
Developmental Quotient (DQ) and their determinants.

Methods

Children of age below 5 years attending the Child 
Development Clinic in Paediatric Department and 
diagnosed with GDD were taken for the study. The study 
comprised 100 consecutive GDD children attending 
tertiary care teaching hospital of North Karnataka during 
May 2014 to June 2017. Study design was pre‑post. The 
data about perinatal history of children and consanguinity 
were collected from Medical Records. Children with 
refractive errors without other ocular anomalies were 
considered for the study. The expected cases of the 
improvable refractive error as per the literature were 
15%–61%. Sample size was computed with 80% power 
and 15% minimum expected improvement, as 100.

The protocol was approved by the Ethics Committee, 
and as the kids are doubly vulnerable because of age and 
inability to process information, written informed consent 
was obtained from parents/legal guardians. Children 
with progressive neurodegenerative conditions, auditory, 
and other systemic abnormalities which could act as 
confounding factors were excluded. After screening 164 
consecutive children from 1 to 5 years of age diagnosed 
with GDD, 120 were found to have refractive error. 
Complete ocular examination of the anterior segment 
and dilated fundoscopy was done to rule out any other 
ocular abnormalities. After exclusions, 114 fitting the 
eligibility criteria were enrolled. Final data analysis was 
done in 100 children excluding children noncompliant 
with glasses and who were lost to follow‑up at the time 
of reassessment after 6 months.

GDD children of age 1–5 years were assessed on the 
following variables: visual acuity, refractive error, and 
DQ. Follow‑up was done after 6 months for the same, 
along with a questionnaire for the caretaker. Compliance 
factor was defined as wearing of spectacles for a minimum 
of six waking hours.
•	 Vision assessed with preferential looking test 

using Teller acuity cards. The accuracy (test‑retest 
reliability) of the acuity card test is one octave. 
A difference of one octave was significant as per the 
norms and considered as visual improvement.[11] 
Assessments were made by two different observers 
with a break of few hours in between and had high 
interobserver agreement

•	 As the standard practice parameters are set for normal 
children, the cutoff points for refractive error were 
taken based on other studies of GDD.[12,13]

Glasses were prescribed based on these cutoffs on 
the basis of wet retinoscopy (with atropine to nullify 
accommodation):
• Myopia of more than −0.50 diopter (D)
• Hypermetropia of more than +1.00 D
• Astigmatism more than 1.00 D.
•	 DQ – under 2.5 years– DASII (Developmental 

Assessment Scales for Indian Infants)[14]

Above 2.5 years – Pandey’s Cognitive Development Test 
for Preschoolers (PCDTP).[15]

ICD‑10 – DQ is divided into grades according to the 
levels of severity.[16]

• Mild ID: 50–70
• Moderate ID: 35–49
• Severe ID: 20–34
• Profound ID: <20.

(As the number of children having profound ID was 
small, it was incorporated in the severe ID group for the 
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analysis). This testing was done by the Child Psychologist 
of the Child Development Center of Pediatric Neurology 
Department.

DQ improvement/deterioration was defined as the 
change in the grade of severity.
• The questionnaire had three groups of questions for 

gross motor, fine motor, and behavioral changes of 
study children. Questions were drawn from adaptive 
behavior scales which had previous validation.[12]

Statistical analysis
Quantitative variables such as refractive error, visual 
acuity, and DQ were converted into interval scale for 
analysis. Data were in ordered scale; contingency tables 
were made for descriptive presentation. Chi‑square test 
was used to study the impact of explanatory variables 
on visual acuity, DQ, and social behavior. IBM SPSS 
Statistics for Windows, Version 23.0. Armonk, NY: IBM 
Corp., was used for data analysis.

Results

In this study, 56 children were <2.5 years of age and 44 
children >2.5 years. Forty‑five were girls and 55 were 
boys. In children <2.5 years, 43% were in the severe ID 
group, whereas 50% of children in the older group had 
mild ID, which was statistically significant (P < 0.001).

Of the 100 babies, 13 were preterm whereas 87 were term 
babies. About 50% of term children had improvement 
in vision compared to 23% in preterm, whereas 4 (30%) 
of preterm children showed deterioration in vision 
compared to 3 (3%) in term children.

On the evaluation of DQ by refractive error, in all the 
grades of DQ, the number of children having hyperopia 
was the highest [Table 1, P < 0.07]. Improvement in 
vision in myopes was 71.4% which was the highest 
although not statistically significant. Statistically 
significant improvement was seen in 69% of children 
with mild ID [Table 2, P < 0.003]. On comparing post 
by pre‑DQ, statistically significant improvement in 
DQ in 14% of children from 1 to 5 years was noticed at 
[Table 3, P < 0.000].

Discussion

Most of the previous studies have a wide range of age. 
Hence, we have concentrated exclusively on children 
under 5 years having GDD with refractive errors, (the 
crucial period of brain development) intervention at this 
period makes the maximum impact.

The evaluation of DQ was by DASII in children <2.5 years 
and by PCDTP in >2.5 years. Hence, the evaluation for 

all variables was also done separately in these two age 
groups. In our study, 56 children were below 2.5 years 
of age and 44 children were at 2.5 years and above.

We found a significant distribution of DQ in both the 
groups:
•	 Severe ID children were more in children 

<2.5 years (43%)
•	 Children with mild ID were more in age 

group >2.5 years (50%).

Although equal distribution of children was seen in 
all three grades of ID, younger group had more of 
severe form and older group had more of the mild 
form. This could be explained on the basis that this 
was a hospital‑based study and not community based 
as in other studies, as parents of children with severe 
and profound ID, who usually have other associated 
disabilities too, enthusiastically pursuing treatment 
initially lose hope leading to reduced hospital visits.

In this study, cerebral palsy was the most common 
cause, found in 40 children followed by syndromic 
causes such as Down syndrome, Seckel syndrome, 
and miscellaneous in 12 children. In 48% cases, cause 
could not be identified in spite of rigorous workup. No 
relationship was found between the etiology of chronic 
venous insufficiency (CVI) and timing of the insult on 
the improvement of visual function.[17]

Table 1: Developmental quotient by refractive error
Refractive 
error

Developmental quotient/DQ (%)
Severe ID Moderate ID Mild ID Total

Myopia 4 (19.0) 6 (28.6) 11 (52.4) 21( 100.0)
Hyperopia 24 (34.0) 30 (42.0) 17 (23.9) 71 (100.0)
Astigmatism 3 (37.5) 1 (12.5) 4 (50.0) 8 (100.0)
Total 31 (31.0) 37 (37.0) 32 (32.0) 100 (100.0)
DQ: Developmental quotient, ID: Intellectual disability

Table 2: Improvement in vision by developmental 
quotient
DQ Improvement in vision (%)

Remained same Improved Total
Severe ID 23 (74.2) 8 (25.8) 31 (100.0)
Moderate ID 20 (54.0) 17 (46.0) 37 (100.0)
Mild ID 10 (31.3) 22 (68.8) 32 (100.0)
Total 53 (53.0) 47 (47.0) 100 (100.0)
DQ: Developmental quotient, ID: Intellectual disability

Table 3: Post- by predevelopmental quotient
Pre-DQ Post-DQ (%)

Severe Moderate Mild Total
Severe 25 (80.6) 4 (12.9) 2 (6.5) 31 (100.0)
Moderate 4 (10.8) 25 (67.6) 8 (21.4) 37 (100.0)
Mild 0 (0.0) 1 (3.1) 31 (96.9) 32 (100.0)
Total 29 (29.0) 30 (30.0) 41 (41.0) 100 (100.0)
DQ: Developmental quotient
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Gestational period and birth weight
Kozeis et al. 2015 study found that prematurity is not 
an added risk for refractive error development.[18] 
Similarly, refractive error distribution was not significant 
in preterm and term babies, but there was significant 
correlation in response to the refractive correction. Term 
children improved more than preterm. This stresses the 
need for rigorous management in preterm children.

Refractive error by developmental quotient
McQuaid and Arvidsson report that refractive errors 
are four times higher than in neurologically normal 
age‑matched children and the prevalence of hyperopia 
is more. Moreover, refractive errors increase significantly 
with severity of ID. Distribution of hyperopia was similar 
in our study.[19‑21]

The distribution in the majority of children was 
low‑to‑moderate hyperopia. However, there are 
children with moderate‑to‑high myopia, thus increasing 
the range of refractive errors (−7 D to +5.5 D). Although 
hyperopes were more in number, improvement 
in vision seen was more in myopes at 15 (71.4%). 
Hyperopia in the age group of 1–4 years was associated 
with amblyopia.[22] Although hyperopia is present in 
most of the children which could be normal to that 
age in normal children, we feel that in children with 
GDD, the fact that they are causing amblyopia, with 
the added delay, justifies the need for correction, unlike 
the children without delay.

Pigassou‑Albouy studied a group of cerebral palsy which 
found strabismus in 50%, whereas in general population, 
it is 3%.[23] Of 100 babies, 69 had orthophoria, 22 had 
esotropia, and 9 had exotropia. Nineteen (86.4%) children 
with esotropia had hyperopia. The high incidence could 
be attributed to the fact that they are done in specific 
populations, similar to an Aravind Hospital Study.[24]

Social behavioral change
Of 47% children, who showed improvement in vision, 
39 (71%) showed improvement in social behavior also, 
which was clinically and statistically significant, and 
it was not age related. Maximum improvement seen 
in behavior in the mild ID group (44% improved) was 
similar to pattern of improvement in vision and can be 
attributed to betterment of functional vision.

Improvement in vision in relation to improvement 
in developmental quotient
A study done in Pune on the improvement in scholastic 
activities concluded that 26.4% of children had their 
vision improved with refraction.[25] A retrospective 
study by Watson done on CVI patients found that 
49% improved in vision after correction after a mean 
duration of 6.5 years.[22] In our study, 47% improved 

which was clinically and statistically significant [Table 4 
and Graph 1].

The improvement seen in vision was more in mild ID 
group (69%), followed by the moderate (46%) and least 
seen in severe ID (26%) children.

Even though maximum improvement in vision was 
seen in mild ID group, DQ largely remained same. 
This is contrary to what one would expect. However, 
deterioration was also very less compared to other 
groups. It was also seen that the amount of improvement 
was less in the moderate ID group than the severe group 
in the older age children stressing the Watson et al.’s 
theory. They concluded that the worse vision group 
improved better than the initially better vision group, 
as worse group had “more room for improvement” that 
leads to greater change. This explains the improvement 
seen in the severe ID group in our study.

Although visual growth occurs, neural plasticity comes 
down, and the scope of exponential improvement 
in DQ through intellectual development and motor 
achievement reduces, which explains the minimal DQ 
improvement in spite of maximum visual improvement 
in the mild ID group. Longer follow‑up of up to 6 years 
in few other studies has also shown that severe ID group 
has more room for improvement, which was proved in 
our study, quantitatively.

Is this just an age effect...??
Bader and Woodruff study showed the improvement 
in the new glass group and in the youngest age 
group (0–6 years). They reviewed the effects qualitatively 

Graph 1: Improvement in vision in relation to the improvement in developmental 
quotient (%)

Table 4: Improvement in vision by improvement in 
developmental quotient
ID Improvement in vision (%) Improvement in DQ (%)
Severe 8 (26) 6 (19)
Moderate 17 (46) 8 (21)
Mild 22 (68.8) 1 (5)
DQ: Developmental quotient, ID: Intellectual disability
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in behavior after 2 months and assumed that the 
improvement in ability to walk, grasp objects, balance, 
etc., was not due to maturation.[12] They deduced that 
spectacle changes the spatial perceptions and results in 
improvement. In our study, the improvement seen on 
follow‑up after 6 months is a short span and cannot be 
attributed to maturation. This was confirmed by our 
analysis of 20 children with GDD without refractive 
error after 6 months who showed no statistically 
significant difference/improvement in DQ, ruling out 
the age effect.

Conclusion

In both age groups, severe and moderate groups show 
better improvement in DQ than mild ID group. However, 
it is also seen that as age increases, the amount of 
improvement decreases. Thus, proving the fact that the 
earlier the intervention, greater the improvement in their 
DQ, as neural plasticity is better.

These results are useful in the diagnosis and clinical 
management by providing quantitative information 
about visual impairment. It is useful in alleviation 
of parental anxiety, assistance in early childhood 
intervention programs, and genetic counseling. In 
this view, implementing mandatory quantitative 
evaluation of visual acuity and refractive corrections in 
children with GDD would go a long way in the overall 
development of the child.

The multifaceted therapy in children with GDD is costly. 
Spectacles are simple, easily available, and cost‑effective 
strategy. In the backdrop of increasing neurological 
cases in the Indian scenario, the cause of which is 
multifactorial such as poor parental care, consanguinity, 
and nutritional issues, this study stresses on the 
need for awareness among the treating pediatricians, 
ophthalmologists, and parents/caretakers regarding 
early ophthalmic care and the simple approach of 
prescribing glasses which make a spectacular effect in 
case of children with GDD.

Limitations
Perinatal history was collected retrospectively, which 
could lead to minimal bias. Compliance in wearing 
glasses for full waking hours could not be achieved.

Recommendations
The age at which these tests would give optimal results 
should be addressed. Furthermore, the aspects of 
quality of life and social support by the family need to 
be addressed.
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It is well known from several studies that children with 
end‑stage renal disease (ESRD) benefit from early renal 
transplantation regarding mental and physical quality 
of life.[1‑3] Patient survival rates following pediatric 
renal transplant have improved due to advancements 
in surgical technique, immunosuppression, rates of 
living donor transplantation, and organ allocation 
policies. Renal transplant has become the preferred 
treatment modality and a safe contemporary option for 
the management of pediatric ESRD.[2,4]

Pediatric renal transplantation (PRT) differs from 
adult renal transplantation as ESRD in children 
is often secondary to congenital anomalies of the 
kidney and urinary tract.[5,6] The technique followed 
in PRT is different and must be individualized with 
patient‑specific anatomical considerations.[7,8] Surgeon’s 
experience and skill greatly affect graft survival and 
related surgical morbidity.[9,10] Surgeons performing 
adult renal transplantation have no distinguishable 
learning curve for complications, while the duration of 
operation could be decreased through experience. PRT in 
most centers in North America and Europe is performed 
by a dedicated transplant team, unlike in India wherein 
these procedures are performed by urological services. 
Chua et al. assessed the achievement of competence 
in pediatric renal transplant by developing a learning 
curve model.[11,12] They retrospectively evaluated 
pediatric renal transplant cases performed by an 
index pediatric urologist and compared to those of 
a reference senior surgeon. Total operative time was 
shorter (226 vs. 252 min, P = 0.006), while ischemia 
time was longer (40 vs. 30 min, P = 0.001) for the index 
surgeon compared to the reference senior surgeon. The 
30‑day surgical complication rates were similar (32.7% 
and 35.9%, P = 0.853).

Preparation and management of a child for renal 
transplant, particularly with an underlying urologic 
condition, require a thorough understanding of the 
patterns of bladder dysfunction and clear strategies for 
the evaluation and treatment before transplant. One 
should rightly anticipate the needs and constraints of 
the transplant procedure. Posttransplant monitoring 
is necessary so as to expect and identify pathologic 
processes before they have damaged renal graft 
function irreversibly. A high index of suspicion and a 

clear sense of the patient’s risk help in good outcome 
in these processes. A multidisciplinary collaboration 
among the pediatric nephrology, urology, and 
transplant surgical teams is critical to maximizing 
patient and graft survival.
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Abstract Background and Aims: Pharmacological methods using variety of drugs like pethidine, morpine, tramadol, clonidine, 

doxapram, ketansarine, neofam, neostigmine, magnesium sulfate have been tried in post spinal shivering. In the hunt of 
more safe and efficacious drug, in our study, we compared two easily available and safe drugs dexmedetomidine and 
tramadol, intravenously administered for treating shivering in patients who received spinal anaesthesia for various 
surgical procedures. Methods: A prospective, randomised, study was conducted in 40 ASA I and II patients of either 
gender, aged between 20 and 60 years, scheduled for various surgical procedures under spinal anaesthesia. The patients 
were randomised in two groups of 20 patients each to receive either dexmedetomidine 1µg kg-1 or tramadol 1mg kg-1 as 
a slow intravenous bolus over 5 minutes. Grade of shivering, onset of shivering, time for control of shivering, recurrence 
and adverse effects were observed at scheduled intervals. Results: Time taken for cessation of shivering was 
205.25±18.13 (sec) for dexmedetomidine and 413±16.92 (sec) for tramadol with (“p” value - 0.00). Nausea and vomiting 
was observed only in tramadol group. The sedation profile of both the drugs was comparable. Conclusion: Patients with 
post spinal anaesthesia shivering can be treated effectively by using dexmedetomidine (1 μg kg-1) and tramadol (1mg kg-
1). Dexmedetomidine consumes less time for control of shivering compared to tramadol. It has advantage over tramadol 
due to reduced side effects like nausea and vomiting 
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INTRODUCTION 
Spinal anaesthesia is a popular and safe anaesthesia 
technique for various surgeries. Shivering is the most 
common problem occurring in 19-33% of patients 

undergoing spinal anaesthesia.1,2 Shivering is unpleasant 
for the patient, anaesthesiologist and the surgeon besides 
being physiologically stressful for the patient. The 
physiologic role of shivering is to provide heat, but its 
occurrence in relation to anaesthesia is inconsistent and 
incompletely understood. Shivering occurs in patients 
receiving regional anaesthesia and patients recovering 
from general anaesthesia. It causes several undesirable 
physiologic consequences including increase in oxygen 
consumption, carbon dioxide and minute ventilation. It 
may induce arterial hypoxemia, lactic acidosis, increased 
intra ocular pressure (IOP) and intra cranial pressure 
(ICP) and interfere with patient monitoring like 
electrocardiography(ECG), non-invasive blood pressure 
(NIBP) and oxygen saturation (SpO2) etc. Shivering may 
damage dental prosthesis and poor-quality teeth. It may 
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negate orthopaedic procedures like fractures and 
dislocations and can be detrimental to patients with low 
cardiopulmonary reserve3.Spinal anaesthesia is known to 
decrease the vasoconstriction and shivering thresholds. 
There is core to periphery redistribution of heat due to 
spinal induced vasodilatation and shivering is preceded 
by core hypothermia and vasoconstriction above the level 
of block2.4 Fascinatingly, core hypothermia following 
spinal anaesthesia may not trigger sensation of cold as the 
cutaneous vasodilatation resulting from sympathetic 
blockade increases skin temperature leading to a 
sensation of warmth although accompanied by 
thermoregulatory shivering5.Shivering can be controlled 
through several methods such as non-pharmacological 
and pharmacological. Intraoperative hypothermia can be 
reduced by limiting cutaneous heat loss to the 
environment constituting cold operating room, 
evaporation from surgical incisions and conductive 
cooling produced by administration of cold intravenous 
fluids. Fluid warmers6, ambient operating room 
temperature, space blankets7, surgical drapes and active 
circulating water mattress have been used for limiting 
heat loss. Pharmacological methods uses variety of drugs 
like pethidine, morpine, tramadol8,9 clonidine, doxapram, 
ketansarine, neofam, neostigmine, magnessium sulphate10 
have been tried. These drugs are easily available and cost 
effective.In the hunt of safe and efficacious drug, in our 
study, we compared two easily available and safe drugs 
dexmeditomedine and tramadol, intravenously (IV) 
administered for treating shivering in patients who 
received spinal anaesthesia for various surgical 
procedures. The aim and objective of this study is to 
compare the efficiency of two drugs 1 µg kg-1 
dexmedetomidine and 1mg kg-1 tramadol with respect 
totime from drug administration to control of shivering, 
Recurrence of shivering after administration of drug, 
adverse effects and hemodynamic changes. 
 
METHODS 
A prospective, randomized comparative study was 
conducted after a written informed consent from the 
patients and approval from Institutional Ethics 
Committee.40 American Society of Anaesthesiologists 
(ASA) Grade I and II consenting patients of either gender 
aged 20-60 years scheduled for elective lower abdominal, 
lower limb, orthopaedic, urology and plastic surgeries 
under spinal anaesthesia were included in the study. 20 
patients were selected in each group with confidence 
interval > 95% and power > 95% to detect a mean 
difference of 3 min in the time for shivering control based 
on the literature reference11. All patients included in the 
study were pre-medicated with tablet diazepam 10mg on 
the night before the surgery. Patients with known 

hypersensitivity to dexmedetomidine or tramadol, cardio-
pulmonary, renal or hepatic disease, hyperthyroidism, 
psychiatric disorder, urinary tract infection, severe 
diabetes or autonomic neuropathies, known history of 
substance or alcohol abuse, patients receiving any pre-
medication were not included in the study. Patients were 
shifted to operation theatre and baseline parameters were 
recorded using standard monitors. They were preloaded 
with 10ml kg-1 of Ringers Lactate solution. Baseline 
temperature was recorded using a mercury thermometer 
in the axilla placed in the vicinity of the axillary artery5. 
Operation theatre temperature was maintained at 22-
25°C.All patients in our study received spinal anaesthesia 
in left lateral position using 26G Quincke needle via 
midline approach in the L3-L4 intervertebral space under 
strict aseptic precautions and local anaesthesia to the skin. 
Following free flow of CSF, 0.5% bupivacaine 
(hyperbaric) was injected depending on the requirement 
of surgery (3-4ml).They were administered 2 liters per 
minute of oxygen by Hudson transparent face mask and 
were adequately covered with surgical drapes. Those who 
developed shivering after administering spinal 
anaesthesia were included in the study. Shivering of 
grades 2 and 3 proposed by Crossley and Mahajan scale 
was considered to require treatment. Those who 
developed shivering of abovementioned grades were 
randomly allotted to one of the two study groups. Group 
D- dexmeditomedine group receiving single intravenous 
bolus dose of 1mcg kg-1 over 5 min. Group T –
tramadolgroup patients receiving 1 mg kg-1 tramadol IV 
over 5 minute. The study drug was then administered IV 
as per the allotted group. The time from drug 
administration till the disappearance of shivering was 
accurately noted in seconds. All the patients were 
monitored at intervals of 1 minute, 3min, 5min and 
thereafter 10, 20 and 30 minutes till the end of surgery. 
They were observed for failure of drug treatment, 
recurrence of shivering and side effects such as nausea, 
vomiting, bradycardia (<50/min),hypotension(>20% of 
baseline),dizziness and sedation score were recorded. 
Sedation score was assessed with a fourpoint scale as per 
Filos, 1awake and alert2drowsy, response to verbal 
stimuli3 drowsy, arousable to physical stimuli 
4unarousable. Bradycardia, hypotension and vomiting was 
treated with atropine, mephentamine and 
metoclopramide, respectively, in titrated doses when 
required. Parameters studied were; time for onset of 
shivering (min), grade of shivering: as per Crossely and 
Mahajan Scale.(Grade0-no shivering, Grade1-
piloerection, peripheral vasoconstriction, peripheral 
cyanosis without other cause but without visible muscular 
activity, Grade 2-visible muscular activity confined to 
one muscle group, Grade 3-visible muscular activity more 
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than one muscle group. Grade 4 gross muscular activities 
involving the entire body, temperature at onset of 
shivering, time from drug administration to control of 
shivering, recurrence of shivering after drug 

administration, hemodynamic changes and adverse drug 
effects. Data was analyzed with independent ‘t’ test for 
parametric data, Chi-square test and Fischer’s exact test 
for non-parametric data. 

 
RESULTS 
In our study total 40 patients met the inclusion criteria. They were randomly divided in to two groups i.e. Group D and 
Group T. Group D refer to dexmedetomidine and Group T to tramadol.  

Table 1: Demographic profile of patients of both groups 
 N=20 
 Group D (%) Group T (%) P Value 

Age (Years) 38.6±12.6 37.1±11.3 0.69 
Gender(Male/Female) 12/8 6/14 0.06 

Weight (Kg) 61.4±9.6 61.25±8 0.96 
Grade 2/Grade 3 Shivering 7/13 11/9 0.34 

Both groups are comparable with respect to Age, Gender, Weight and Grade of Shivering. 
 

Table 2: Temperature Monitoring and Time of Onset and control of Shivering 
 Group D (%) Group T (%) P Value 
Temperatureprior to spinal anaesthesia (°C) 37.7±0.34 37.07±0.34 1 
Temperature during Shivering (°C) 36.17±0.32 36.35±0.37 0.10 
Time of onset of shivering (min) 39.95±9.60 41.05±7.02 0.68 
Timefrom drug administration to control of shivering (Sec)  205±18.3 413±16.9 0 

Both groups are comparable with respect to temperature during shivering and time of onset of shivering. There is 
significant difference between the two groups with respect to control of shivering with P value < 0.01. 
 

Table 3: Adverse Effects 
Adverse effects Group D (%) Group T (%) 

Nausea 0 20 
Vomiting 0 25 

Recurrence of shivering 0 10 
Bradycardia 0 0 
Hypotension 0 0 

Adverse effects are observed only in Group T and absence in Group D. Haemodynamically both groups are comparable.  
 

Table 4:Grades of Sedation 
Grades of Sedation as per Filos Group D (%) Group T (%) 
Grade 1 0 80 
Grade 2 90 20 
Grade 3 10 0 

Grade 2 and Grade 3 sedation are seen in Group D and Grade1 and Grade 2 sedation are seen in Group T. 
 
DISCUSSION  
Spinal anaesthesia is a safe and popular anesthesia 
technique used world over for various surgeries. Variety 
of factors contributes to decrease the core body 
temperature in patients receiving spinal anaesthesia. 
These include sympathetic block causing peripheral 
vasodilation, increased cutaneous blood flow resulting in 
increased heat loss through skin, cold operating room, 
rapid IV infusion of cold IV fluids, direct effect of cold 
anaesthetic solution upon the thermosensitive structures 
of the spinal cord. Opioid and nonopioid mechanisms of 
action of tramadol are thought to act synergistically on 
descending inhibitory pathways in the central nervous 

system (CNS). Anti shivering effect of tramadol is 
mediated via its serotoninergic or noradrenergic activity. 
In healthy volunteers, tramadol decreased the sweating, 
vasoconstriction and shivering thresholds. 
dexmedetomidine reduces the vasoconstriction threshold 
and the shivering threshold and is associated with a lower 
incidence of shivering12. Dexmedetomidine comparably 
reduces the vasoconstriction and shivering thresholds, 
thus suggesting that it acts on the central 
thermoregulatory system rather than preventing shivering 
peripherally. It may be a good choice because of its dual 
effects related ‘anti-shivering’ and sedation. The 
demographic parameters between the two groups were 



 MedPulse International Journal of Anesthesiology, Print ISSN: 2579-0900, Online ISSN: 2636-4654, Volume 10, Issue 1, April 2019 pp 46-50 

Copyright © 2019, Medpulse Publishing Corporation, MedPulse International Journal of Anesthesiology, Volume 10, Issue 1 April 2019 

comparable, with respect to age, gender and weight. In 
our study we recorded temperature using mercury 
thermometer placed in the vicinity of the axillary artery. 
This was as per deductions by Daniel. L et al5 study 
wherein he concluded that axillary temperatures were 
fairly good indicator of core body temperature when the 
thermometer was placed in the vicinity of the axillary 
artery. Following spinal anaesthesia the mean temperature 
at which shivering occurred in patients in our study was 
36.17oC±0.3 for group dexmeditomedine and 
36.35oC±0.3 for group tramadol. The difference was not 
significant. In a study by Aditi Dhimar et al8 wherein the 
mean temperature at shivering occurred was 36.2oC+/-
0.4.In our study shivering was controlled in 413±16.92 
seconds after drug administration in patients in the 
tramadol group while it was 205±18.3 seconds with 
patients in Dexmeditomedine group. The results between 
the two groups were statistically significant (P =0.00).In a 
study Blaine E.R et.al13all children had a cessation of 
shivering behavior within 5 min following the completion 
of dexmedetomidine administration. The onset of effect 
was 3.5 +/- 0.9 min, which was comparable with our 
study. Mittal G et al14 reported similar results i.e.control 
of shivering was 2.52±0.44 in dexmeditomedine group 
and 5.92±0.81 in tramadol group. The incidence of 
nausea and vomiting with tramadol in our study was 20% 
and 25%, respectively. The results correspond with that 
of other studies by Reddy V S et al11.In a study by Mittal 
G et al14the incidence of nausea and vomiting were 28% 
and 20% respectively, which occurred with our study. 
Sedation scores were grade 2 in dexmeditomedine in 
18(90%) patients and grade 3 in 2(10%) patients. Our 
study concurs with the report by Karaman et al15 

according to whom intra-operative dexmedetomidine 
infusion caused minimal sedation inspite of using a 
loading dose of 1 μg kg-1 followed by a maintenance 
infusion of 0.5 μg kg-1h-1. The sedation scores were 
grade 2 in tramadol group in 16(80%) patients and grade 
1 in 4(20%) patients. There was not much difference in 
the number of patients who were sedated in either group. 
The sedation seen with dexmedetomidine, in the absence 
of nausea and vomiting, is beneficial. The hemodynamic 
parameters were comparable in both groups which 
concurs with a study by Mittal G et al.14. The other α 
agonist clonidine is associated with a high incidence of 
hypotension and bradycardia. In that respect, 
dexmedetomidine has an edge as it causes less variation 
in hemodynamics. In our study the recurrence rate was 
10% seen only in tramadol group. Maheshwari et al16 
reported similar recurrence rate with tramadol as in their 
study (8%). In a study by Mittal G et al.14 recurrence rate 
was 8%. 

 

CONCLUSION  
Patients with post-spinal anaesthesia shivering can be 
treated effectively by using dexmedetomidine (1 μg kg-1) 
and tramadol (1mg kg-1). Dexmedetomidine consumes 
less time for control of shivering compared to tramadol. It 
has advantage over tramadol due to reduced side effects 
like nausea and vomiting.  
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INTRODUCTION 

Global maternal morbidity and mortality rates remain 

unacceptably high. In 2015 it was estimated that around 

3,03,000 women died during and following pregnancy 

and childbirth; deaths of which most could have been 

prevented and 99% of which occurred in developing 

countries. More than half of maternal deaths occur in sub-

Saharan Africa and almost one third occur in South Asia. 

There are large disparities both between and within 

countries, between women with high and low income, 

and those living in rural versus urban areas.
1 

The World 

Health Organisation estimates the maternal mortality 

ratio in developing countries at 239 per 100,000 live 

births (as opposed to 12 per 100,000 in developed 

countries).
2 

As part of the Sustainable Development 

Goals, the target is to reduce the global maternal 

mortality ratio to less than 70 per 100,000 live births by 

2030.
3 

 

ABSTRACT 

 

Background: ‘High-risk’ pregnancies account for a significant proportion of perinatal morbidity and mortality 

worldwide. Simple prenatal scoring systems can be used to assess risk status of pregnancy and inform subsequent 

management. Their use in rural areas and low-resource settings could be of particular benefit. This study employed 

pregnancy risk status assessment in one such area of rural India. The objectives of the study were to estimate the 

prevalence of low, moderate and high-risk pregnancy among women in a rural area of Belagavi and to identify factors 

associated with high-risk pregnancy status.  

Methods: This community-based cross-sectional study was undertaken among 105 pregnant women of all trimesters 

presenting to antenatal clinics in the Kinaye area of Belagavi, Karnataka, during July 2018. Information on risk 

factors and socio-demographic details were collected using a questionnaire, and individual risk scores calculated 

through a scoring system. This was used to estimate prevalence of low, moderate and high-risk status among 

participants, and subsequently compared against selected variables to identify factors associated with high risk 

pregnancy status.  

Results: Prevalence of high-risk pregnancy among participants was 31.4%, moderate-risk 30.5%, low-risk 29.5% and 

‘no risk’ 8.6%. Maternal undernutrition was an important factor associated with high-risk pregnancy.  

Conclusions: This study highlights the need for early identification and appropriate management of such cases, in 

order to prevent adverse perinatal outcomes. The prenatal scoring system used in this study offers a simple method for 

risk status assessment in pregnant women of all trimesters, suited for use in antenatal clinics in rural areas of India.  
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Pregnancies with a status of ‘high-risk’ account for a 

significant proportion of perinatal morbidity and 

mortality worldwide.
4
 A high-risk pregnancy is defined 

as one in which any maternal or foetal factor which may 

adversely affect the outcome of the pregnancy.
4 

Perinatal 

outcome can be influenced considerably by early 

detection of high risk pregnancies, appropriate planned 

antenatal management and timely referral to higher 

centres.
4 

Routine assessment of risk status in pregnancy 

therefore represents an opportunity to improve levels of 

maternal morbidity and mortality, particularly in poor and 

rural areas. In view of the above facts, an attempt was 

made to assess the risk status of pregnant women in rural 

areas of Belagavi. 

METHODS 

Study design: Cross-sectional study. 

Study setting 

Primary Health Centre and surrounding subcentres at 

Kinaye field practice area of Department of Community 

Medicine, Jawaharlal Nehru Medical College, KAHER, 

Belagavi.  

Study period: 1
st
 – 31

st 
July 2018. 

Study population 

Pregnant women attending antenatal clinics under PHC 

during study period.  

Sample size and methods 

All pregnant women attending antenatal clinics during 

study period using universal sampling method.  

Data collection 

Data was collected through interviewing the study 

participants during the clinic using a pre-tested pre-

designed questionnaire, after obtaining informed written 

consent. The questionnaire was based upon a prenatal 

scoring system (proposed by Coopland et al at the 

University of Manitoba, 1977, modified for use in India 

by Dutta & Das).
5,6

 This is a 32-item scoring system, 

classified into 4 subsections: ‘reproductive history 

factors, past obstetrical history, present pregnancy 

factors, associated disease factors’. 

Table 1: Prenatal scoring system (modified Dutta & Das).
6
 

Reproductive 

history factors 
Score  

Past obstetrical 

history  
Score  

Present pregnancy 

factors 
Score 

Associated 

disease factors  
Score  

Age (in years) Abortion  1 Bleeding < 20 wks 1 
Diabetes mellitus  
(pre-existing) 

3 

<16  1 
Postpartum 
haemorrhage 

1 Bleeding > 20 wks 3 Cardiac disease  2 

16<35 0 Baby weight >4 kg 1 Anaemia 1 
Previous 
gynaecological 
surgery 

1 

>35  2 Baby weight <2.5 kg 1 Hypertension  2 
Chronic renal 
disease  

2 

Parity  
Pregnancy induced 
hypertension 

1 Oedema 3 Infective hepatitis 1 

0 2 Infertility 1 Albuminuria 3 
Pulmonary 
tuberculosis 

2 

1-4 0 
Previous Caesarian 
section 

2 Multiple Pregnancy 3 
Other diseases 
(according to 
severity)  

1-3 

5 and above 2 
Still birth/ Neonatal 
death 

3 Breech 3 Undernutrition 2 

 

Prolonged/ Difficult 
labour 

1 
Rhesus 
Isoimmunisation 

3 

 

 
Polyhydramnios  2 

Small foetus 1 

0 = No risk; 1-2 = Low risk; 3-4 = Moderate risk; ≥5 = High risk; Total possible score = 57. 

 

This scoring system has been assessed in several previous 

studies in rural India, and has been shown to be effective 

in predicting high risk pregnancies, correlating with 

perinatal outcomes.
7,8

 Two items from the present 

pregnancy category of the original prenatal scoring 

system were omitted – namely ‘prolonged labour’ (in 

present pregnancy) and ´premature rupture of 

membranes’ – because they related to end stage of 

pregnancy only, and were therefore not applicable to 

participants of all trimesters. The classifications of low, 

moderate and high risk were adapted accordingly.  
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Within the scoring system, ‘abortion’ was defined as 

spontaneous miscarriage, whereas induced miscarriage 

(i.e. termination of pregnancy) was classified under 

previous gynaecological surgery. ‘Infertility’ was defined 

as lack of conception after 2 years of trying to conceive 

without use of contraceptive methods. Previous 

‘prolonged/difficult labour’ was defined as labour lasting 

more than 24 hours or instrumental delivery.
9
Foetal 

presentation was only recorded for participants in third 

trimester of pregnancy.  ‘Undernutrition’ was defined as 

maternal weight below 45 kg at time of conception.
10 

Hypertension was classified as current reading greater 

than 140/90 mmHg. Anaemia was classified as current 

haemoglobin concentration lower than 11 g/dl.  

As well as the contents of the prenatal scoring system, the 

predesigned questionnaire included a section for socio-

demographic details (age, religion, monthly household 

income), and a section for additional maternal 

characteristics which did not fall within the scoring 

system (trimester of pregnancy, current Body Mass 

Index, and gestational diabetes mellitus, hypothyroidism, 

or hyperthyroidism in current pregnancy). Body mass 

index (BMI) was calculated using the standard equation: 

BMI (kg/m
2
) = Weight (kg)/height

2 
(m

2
), based on height 

and weight measurements taken on the day of clinic. 

Socioeconomic status was derived from household 

income per capita per month, according to latest scales of 

the modified B.G. Prasad’s classification.
11

 

Height, weight, blood pressure, foetal presentation, 

haemoglobin concentration, and urine albumin were 

collected as per the routine antenatal clinic examination 

and investigations. Blood pressure was measured with a 

mercury sphygmomanometer on the right arm with 

subjects in sitting position. Hemoglobin estimation was 

done by using Sahli's method. Presence of 

polyhydramnios, intrauterine growth restriction or 

multiple pregnancy was ascertained from Ultrasound scan 

reports in the patients’ handheld pregnancy records.  

Inclusion criteria 

Inclusion criteria were all patients with a positive urinary 

pregnancy test attending the antenatal clinic were 

included; Women of all ages and trimesters were 

included.  

Exclusion criteria 

Exclusion criteria were patients undergoing obstetric 

emergency needing urgent medical management were not 

included.  

Data analysis 

Data was coded & entered in Microsoft Excel software. 
Statistical analysis was done using SPSS version 21 
statistical software. Categorical data was presented as 
percentage (%). Pearson’s chi-square test and Spearman 

rank method were used to evaluate difference between 

groups for categorized variables.  

Ethical considerations 

The study was approved by the institutional ethics 
committee. 

RESULTS 

The study received 105 respondents. The mean age 
among the study population was 24.8±2.06 years, with 
minimum age of 18 and maximum 35. The majority of 
them (87.6%) were Hindus. With regard to 
socioeconomic status, 4 (3.8%) belonged to Class I, 13 
(12.4%) belonged to Class II, 35 (33.3%) belonged to 
Class III, 36 (34.3%) belonged to Class IV, and 17 

(16.2%) belonged to Class V (Table 2). 

Table 2: Socio-demographic characteristics of study 

participants (n=105). 

Characteristics No. 
Percentage 

(%) 

Age (years) 

<20 9 8.6 

21-25 57 54.3 

26-30 30 28.6 

31-35 9 8.6 

Religion 
Hindu 92 87.6 

Non-Hindu 13 12.4 

Socioeconomic 

status 

I 4 3.8 

II 13 12.4 

III 35 33.3 

IV 36 34.3 

V 17 16.2 

Table 3: Other maternal characteristics (n=105). 

Characteristics  No. 
Percentage 

(%) 

Trimester 

First 6 5.7 

Second 62 59.1 

Third 37 35.2 

Body mass  

index  

Underweight 24 22.9 

Normal 65 61.9 

Overweight  16 15.2 

Gestational 

diabetes mellitus  

No 104 99.1 

Yes 1 0.95 

Hypothyroidism  
No 102 97.1 

Yes 3 2.9 

Hyperthyroidism  
No 103 98.1 

Yes 2 1.9 

In the present study, more than half (59.1%) of 
participants were in second trimester of pregnancy, 
followed by 37 participants (35.4%) in third trimester and 
six (5.7%) in first trimester. According to body mass 
index (for normal adult categories), 24 (22.9%) 
participants were classified as underweight, 65 (61.9%) 
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classified as normal, and 16 (15.2%) overweight. At the 
time of study, one participant (0.95%) had gestational 
diabetes mellitus, three (2.9%) had hypothyroidism, and 
two (1.9%) had hypothyroidism (Table 3).  

Table 4: Risk status according to prenatal scoring 

system (n=105). 

Risk status Score No. Percentage (%) 

No risk 0 9 8.6 

Low  1-2 31 29.5 

Moderate 3-4 32 30.5 

High  ≥5 33 31.4 

Table 5: Distribution of ‘at risk’ pregnancies by risk 

factors within scoring system (n=96). 

Risk Factors  No. % 

Reproductive 

History 

factors  

Age <16 0 0 

Age >35 0 0 

Nulliparity 36 37.9 

Multiparity 0 0 

Past 

obstetrical 

factors 

Abortion 25 26.3 

Postpartum 

haemorrhage 
1 1.1 

Baby wt >4.5 kg 1 1.1 

Baby wt <2.5 kg 17 17.9 

Pregnancy induced 

hypertension 
4 4.2 

Infertility  5 5.3 

Previous Caesarean 

section 
22 23.2 

Previous 

stillbirth/neonatal death 
6 6.3 

Prolonged / difficult 

labour 
1 1.1 

Present 

pregnancy 

factors 

Bleeding <20 wks 3 3.2 

Bleeding >20 wks 0 0 

Anaemia 23 24.2 

Hypertension 1 1.1 

Oedema 1 1.1 

Albuminuria 1 1.1 

Multiple pregnancy 0 0 

Breech 3 3.2 

Rh isoimmunization 3 3.2 

Polyhydramnios 2 2.1 

Small foetus 0 0 

Associated 

disease 

factors 

Diabetes mellitus (pre-

existing) 
1 1.1 

Cardiac disease 0 0 

Previous gynaecological 

surgery 
3 3.2 

Chronic renal disease 0 0 

Infective hepatitis 3 3.2 

Pulmonary tuberculosis 0 0 

Other diseases 7 7.4 

Undernutrition  40 42.1 

Table 6: Distribution of ‘high risk’ pregnancies by 

risk factors within scoring system (n=33). 

Risk factors  No. % 

Reproductive 

history 

factors  

Age <16 0 0 

Age >35 0 0 

Nulliparity 16 48.5 

Multiparity 0 0 

Past 

Obstetrical 

Factors 

Abortion 13 39.4 

Postpartum 

haemorrhage 
1 3.0 

Baby wt>4.5kg 0 0 

Baby wt<2.5kg 6 18.2 

Pregnancy induced 

hypertension 
3 9.1 

Infertility  4 12.1 

Previous Caesarean 

section 
10 30.3 

Previous 

stillbirth/neonatal 

death 

5 15.2 

Prolonged / difficult 

labour 
1 3.0 

Present 

pregnancy 

factors 

Bleeding <20wks 1 3.0 

Bleeding >20wks 0 0 

Anaemia 9 27.3 

Hypertension 1 3.0 

Oedema 0 0 

Albuminuria 1 3.0 

Multiple pregnancy 0 0 

Breech 3 9.1 

Rh isoimmunization 3 9.1 

Polyhydramnios 2 6.1 

Small foetus 0 0 

Associated 

disease 

factors 

Diabetes mellitus (pre-

existing) 
1 3.0 

Cardiac disease 0 0 

Previous 

gynaecological surgery 
1 3.0 

Chronic renal disease 0 0 

Infective hepatitis 2 6.1 

Pulmonary 

tuberculosis 
0 0 

Other diseases 6 18.2 

Undernutrition  19 57.6 

According to the prenatal scoring schedule, nine 

participants (8.6%) scored 0, and were classed as having 

a ‘no risk’ pregnancy. 31 (29.5%) scored 1-2 and were 

classed as low risk, 32 (30.5%) scored 3-4 and were 

classed as moderate risk, and 33 (31.4%) scored 5 or 

above and were classed as ‘high risk’ A total of 96 

participants (91.4%) scored 1 or above and were classed 

as ‘at risk’ (either low, moderate or high) (Table 4).   

Among the 96 participants who were ‘at risk’, the most 

common reason for scoring points on the prenatal scoring 
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system was undernutrition, followed by nulliparity. 40 

participants (42.1%) scored points for undernutrition, 36 

(37.9%) scored points for nulliparity, 25 (26.3%) for 

previous abortion, 23 (24.2%) for anaemia, and 22 

(23.2%) for previous Caesarean section (Table 5).  

Among the 33 participants who were ‘high risk’, the most 

common reasons for scoring points on the prenatal 

scoring system was also undernutrition, followed by 

nulliparity. 19 participants (57.6%) scored points for 

undernutrition, 16 (48.5%) scored points for nulliparity, 

13 (39.4%) for previous abortion, 10 (30.3%) for 

previous Caesarean section, and 9 (27.3%) for anaemia 

(Table 6). 

No statistically significant associations were found 

between risk status of pregnancy and religion and 

socioeconomic status (Table 7). Statistically significant 

association was found between risk status and 

underweight BMI, with 58.33% of the 24 underweight 

participants at moderate risk, and 33.33% at high risk 

(p<0.05). Statistically significant association was also 

found between risk status and hyperthyroidism; 100% of 

participants with hyperthyroidism were at high risk 

(p<0.05). However, given the fact that the total number of 

participants with hyperthyroidism was only two, it is 

difficult to justify this finding. No statistically significant 

associations were found between risk status and trimester 

of pregnancy, gestational diabetes mellitus, or 

hypothyroidism (Table 8).  

Table 7: Associations between risk status and socio-demographic characteristics (n=105). 

 No risk Low risk Moderate risk High risk Chi-square P value 

Religion 
Hindu 8.70 30.43 42.39 18.48 0.3863 0.9431 

Non-Hindu 7.69 23.08 46.15 23.08  

Socioeconomic 

status 

I 0.00 50.00 50.00 0.00 9.8503 0.6291 

II 7.69 15.38 46.15 30.77 

 
III 11.43 40.00 28.57 20.00 

IV 8.33 19.44 52.78 19.44 

V 5.88 35.29 47.06 11.76 

Table 8: Associations between risk status and other maternal characteristics (n=105). 

 No risk Low risk Moderate risk High risk  Chi-square P value 

Trimester 

First 16.67 50.00 16.67 16.67 2.9964 0.8093 

Second 9.68 27.42 43.55 19.35 
 

Third 5.41 29.73 45.95 18.92 

Body mass index  

Underweight 0.00 8.33 58.33 33.33 14.0267 0.0294* 

Normal  9.23 36.92 38.46 15.38 
 

Overweight 18.75 31.25 37.50 12.50 

Gestational 

diabetes mellitus  

No 8.65 29.81 42.31 19.23 1.3462 0.7182 

Yes 0.00 0.00 100.00 0.00  

Hypothyroidism 
No 8.82 30.39 42.16 18.63 1.9159 0.5901 

Yes 0.00 0.00 66.67 33.33  

Hyperthyroidism  
No 8.74 30.10 43.69 17.48 8.6650 0.0341* 

Yes 0.00 0.00 0.00 100.00  

Table 9: Correlation between risk scores and other maternal characteristics (n=105). 

 N Spearman R t-value p-level 

Trimester 105 0.0625 0.6358 0.5263 

BMI 105 -0.3397 -3.6656 0.0004* 

GDM 105 -0.0082 -0.0831 0.9339 

Hypothyroidism 105 0.1899 1.9633 0.0523 

Hyperthyroidism  105 0.2140 2.2238 0.0283* 

 

Statistically significant negative correlation was found 

between risk score and body mass index. Statistically 

significant positive correlation was found between risk 

score and hyperthyroidism. No statistically significant 

correlations were found between risk score and trimester, 

gestational diabetes mellitus, or hypothyroidism 

respectively (Table 9). 

DISCUSSION 

The results of the present study found the prevalence of 

‘no risk’ pregnancy to be 8.6%, low risk 29.5%, moderate 

risk 30.5%, and high-risk pregnancy 31.4%.   



Bernard KJ et al. Int J Community Med Public Health. 2019 Jun;6(6):2350-2356 

                                International Journal of Community Medicine and Public Health | June 2019 | Vol 6 | Issue 6    Page 2355 

This can be compared to a previous study in Telangana, 

which used the same prenatal scoring system (modified 

by Dutta & Das) to calculate individual risk scores for 

200 participants.45% participants were found to belong to 

low risk, 33% to moderate risk and 20 % to the high risk 

category.
7
 This demonstrates a considerably different 

distribution of risk status than the findings of the present 

study. However, the study in Telangana was designed to 

be prospective, assessing association between high risk 

and pregnancy outcomes (namely perinatal mortality and 

birth asphyxia). It therefore only included participants of 

term gestation reporting to the labour room.
7
This 

represents a contrast to the present study which included 

participants of all trimesters, and as such used an adjusted 

cut-off value for high risk (omitting factors which related 

to end-stage pregnancy only). This may explain the 

difference in findings of risk prevalence.     

Previous studies which included participants regardless of 

gestation yielded results which are more comparable. A 

cross-sectional study in rural Haryana which included 

900 pregnant women of all trimesters found the same 

prevalence of high risk pregnancy as that found in the 

present study (31.4%).
12

 Another cross-sectional study 

undertaken with 100 participants in rural Dharwad also 

found similar prevalence of high risk pregnancy (37%).
13

 

However the aforementioned studies used alternatives to 

the prenatal scoring system used in the present study, 

meaning different risk factors were assessed. Nor did 

they distinguish between low, moderate and high risk 

status.
12, 13

 

In present study, the most common factors present in ‘at 

risk’ pregnancies were found to be undernutrition 

(42.1%), nulliparity (37.9%), and previous abortion 

(26.3%). The same factors were found to be most 

common in the high risk participants, of whom 57.6% 

scored points for undernutrition, 48.5% for nulliparity, 

and 39.4% for previous abortion. This is somewhat 

consistent with findings of the cross-sectional study in 

rural Dharwad, where history of ≥2 abortions was found 

to be second most common risk factor (29.7%) among the 

high-risk participants. However, the most common factor 

among high risk participants in this study was not 

undernutrition but maternal height <140cm (40.5%). The 

same prenatal scoring system used in the present study 

was not used in the Dharwad study, and as a result 

‘undernutrition’ was not included in scoring, therefore 

making risk factors difficult to compare with those of the 

present study.
13

 

Previous studies have also demonstrated associations 

between risk status in pregnancy and various socio-

demographic variables. In rural Dharwad, 45.2% of the 

participants in lower socioeconomic group (classes III, IV 

and V) were classified as high risk, as opposed to 23.6% 

of the upper socioeconomic group (classes I and II).
13

   

Similarly in the cross-sectional study undertaken in rural 

Haryana, prevalence of high risk pregnancy was 

significantly higher in lower socioeconomic groups than 

in upper socioeconomic groups (33.4% and 19.7% 

respectively).
12

 However, in the present study, no 

statistically significant associations were found between 

risk status and the socio-demographic variables recorded 

(namely age, religion and socioeconomic status). This is 

likely due to insufficient sample size, which represents a 

significant limitation of the present study.  

Upon analysis of other maternal characteristics which 

were not included in the prenatal scoring system, 

statistically significant associations were found between 

risk status and underweight BMI, as well as risk status 

and hyperthyroidism. Additionally, negative correlation 

was found between risk score and BMI, and positive 

correlation between risk score and hyperthyroidism. 

However, due to low sample size, the total participants 

scoring for hyperthyroidism were only two (both of 

whom were at high risk); this association would therefore 

need further justification. 

The association between risk score and underweight BMI 

represents a more useful finding of the present study. Use 

of ‘Undernutrition’ in the prenatal scoring system was 

defined by pre-conceptional weight <45 kg. 

Undernutrition proved to be the most common risk factor 

scored for among ‘at risk’ participants (affecting 42.1% 

of those at risk, and 57.6% of those at high risk), thus 

representing a very important consideration for the study 

population. Measurement of current height and weight, in 

addition to pre-conceptional weight estimation, allowed 

assessment of up to date body mass index for 

participants. Given that normal BMI parameters are not 

designed to apply to pregnant women, BMI <18.5 during 

any trimester of pregnancy represents an even stronger 

indication of underweight than in the normal adult 

population.
14

 Maternal undernutrition has been found to 

be of highest prevalence in South Asian countries, and 

has been established in previous studies as an important 

contributor to adverse pregnancy outcomes; in particular 

low birth weight and neonatal mortality.
14

The present 

study helps to confirm the importance of undernutrition 

as a risk factor for high risk pregnancy in rural areas of 

Belagavi which is likely also to be applicable in many 

other districts across India. 

CONCLUSION  

The present study suggested that almost one third of the 

study participants were at ‘high risk’ of adverse outcome, 

and that the pregnancies of almost all participants were to 

some degree ‘at risk’. Maternal undernutrition appeared 

to be an important factor in high risk pregnancy among 

participants in this study area. 

The prenatal scoring system used in the present study 

offers a simple and efficient method for risk status 

assessment in pregnant women, suited for use in antenatal 

clinics in rural areas of India, and suitable for women of 

all trimesters. Efforts should be made to promote routine 

use of a single scoring system more widely across 
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primary antenatal care, in order to improve consistency of 

risk status assessment in pregnancy – both in the context 

of research and in everyday practice.  

This would have valuable implications for early 

identification of high-risk pregnancy and implementation 

of appropriate antenatal care to reduce adverse outcomes 

for mother and baby; as well as improving population 

levels of perinatal morbidity and mortality. 
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INTRODUCTION 

Tobacco consumption is increasing in developing 

countries, which will bear the brunt of the tobacco 

epidemic in the twenty first century. If current smoking 

patterns continue, seven out of the world’s 10 million 

annual deaths from tobacco in 2025 will occur in 

developing countries.
1 

India, the largest grower of 

tobacco in the world, amassed 1.7 million disability 

adjusted life years (DALYs) in 1990 due to diseases and 

injury attributable to tobacco use in a population where 

65% of the men & 38% of women consume tobacco in 

any form. India’s anti-tobacco legislation, first passed at 

the national level in 1975, was largely limited to health 

warnings & proved to be insufficient.
2
 India has one of 

the world’s highest prevalence of tobacco use. The major 

drawback that exists in its prevalence is the lack of 

awareness about hazardous effects of tobacco use and 

also the lack of intervention through tobacco cessation 

clinics and interactive sessions that could motivate them 

to give up its practice and lead a healthy life style. 

District Tobacco Control Units were set up in 18 districts 

in 9 states in 2007-2008 under the National Tobacco 

Control Program initiated by the Government of India in 
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2002.
3
 Its expansion to various states and districts is yet 

to be accomplished thus barring the community from 

taking advantage out of it. Many studies have been 

conducted in medical and dental students and their staff 

members with respect to tobacco use and tobacco 

cessation activities in India.
4-8

 Non-teaching staff 

working in medical institute forms a formidable 

workforce and an important sector with respect to public 

health point of view. Medical students, patients, teaching 

staff, relatives of the patients and even general public will 

have some interactions with this sector on a day to day 

basis. Their tobacco habits may have profound 

implications on the different set of populations, especially 

medical students. There are hardly any studies conducted 

among non-teaching staff of medical colleges regarding 

their tobacco consumption pattern and cessation aspects. 

In this regard, this study was planned with the objectives 

of knowing the prevalence of tobacco consumption, 

effect of health education on cessation and the 

compliance for discontinuation. 

METHODS 

This is an interventional study, which was conducted 

among 360 non-teaching staff of J.N. Medical College, 

KLE University, Belgaum, in north Karnataka during 1
st
 

August 2014 to 31
st
 October 2014. The list of all the non-

teaching staff was obtained from the college office with 

due permission from the Dean. The non-teaching staff 

included office Superintendent, clerical staff in the office, 

clerical staff in the individual departments, cashiers, 

peons and drivers. Out of 360 participants, 258 gave 

informed consent to participate in the study. Among 

those who consented for the participation, 158 are regular 

employees and 100 employees working on daily wages 

basis. Information was collected on socio-demographic 

background like age, sex, economic status, occupation, 

dietary history and the details of tobacco use in the lines 

of Global Adult Tobacco Survey. Following this, the 

investigator gave intervention in the form of health 

education through flip charts and lecture to the study 

participants found to be using any form of tobacco 

depending upon their availability. Including all the 

participants (n=258) for intervention in a single sitting 

was not a feasible option in our study as it involved 

participation of staff from different departments. Hence, 

the intervention sessions were divided according to the 

availability of study participants. This was followed by 

interactive sessions to help them understand the hazards 

of tobacco use. This helped to clear the misconceptions 

about tobacco use among those participants who are 

using any form of tobacco. Further, follow-up was 

conducted for all the participants using tobacco after a 

week using the same questionnaire to know the quit rate. 

Similar follow up study was conducted after end of one 

month after the health education to study the continuation 

of quit rate among the tobacco users. Appropriate 

statistical tests were used to analyze the results. 

Clearance was obtained from Institutional Ethical Review 

Committee of J.N. Medical College to conduct the 

proposed study. 

RESULTS 

Socio-demographic profile 

Socio-demographic characters of study participants 

showed that, maximum number of participants were in 

the range of 31-40 years (41.1%), followed by 41-50 

years (34.5%), less than 30 years (12.4%) and 51-60 

(12.0%). Majority of them were males (75.6%), Kannada 

speaking (96.9%) and belonged to Hindu religion 

(99.6%). Most of them had studied up to secondary 

school (29.0%) followed by higher secondary (27.5%) 

and primary school (16.7%). Few (4.3%) were illiterates. 

When it comes to income, 39.9% of participants had 

income of 2000-5000 rupees followed by those with 

5000-10,000 rupees (29.8%) and less than 2000 rupees 

(15.5%). 

Table 1: Socio-demographic profile of study 

participants (n=258). 

Socio-demographic 

variable 
Number 

Percentage 

(%) 

Age (in years)   

<30  32 12.4 

31-40 106 41.1 

41-50 89 34.5 

51-60 31 12.0 

Sex   

Male 195 75.6 

Female 63 24.4 

Mother tongue   

Kannada 250 96.9 

Marathi  8 3.1 

Education   

Primary 43 16.7 

Secondary 75 29.0 

Higher secondary 71 27.5 

Senior college 27 10.5 

Graduate 31 12.0 

Illiterate  11 4.3 

Religion   

Hindu 257 99.6 

Muslim 1 0.4 

Income (in Rupees per 

month) 
  

<2000 40 15.5 

2000-5000 103 39.9 

5000-10,000 77 29.8 

10,000-15,000 35 13.6 

>15,000 3 1.2 
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Tobacco consumption pattern 

The prevalence of tobacco consumption in participants 

was 38%. Among tobacco users, majorities were using 

smokeless form (62.24%) of tobacco followed by dual 

forms (20.41%) and smoking forms (17.35%). Among 

smokeless tobacco users, tobacco powder (37.70%), 

gutka (34.42%) and pan with tobacco (24.59%) were 

most commonly used products. Those using dual forms 

of tobacco were using cigarettes and tobacco powder 

(25%), cigarette and pan with tobacco (25%), cigarette 

with gutka (20%) and beedi with khaini (10%). Cigarette 

(64.71%) was the favorite among only smokers. About 

72% of tobacco users were spending between 100 to 300 

rupees per month on tobacco products and 41.8% had 

made attempt to quit in the last 12 months. 

Table 2: Tobacco consumption pattern of study 

participants (n=98). 

Tobacco consumption 

related variables 
Number  

Percentage 

(%) 

Forms of tobacco   

Smoking 17 17.35 

Smokeless 61 62.24 

Combined  20 20.41 

Type of tobacco products   

Smoking    

Cigarette 11 64.71 

Beedi  6 35.29 

Smokeless   

Gutka 21 34.42 

Tobacco powder 23 37.70 

Pan with tobacco 15 24.59 

Khaini 1 1.64 

Zarda  1 1.64 

Dual   

Cigarette+tobacco powder 5 25 

Cigarette +khaini 1 5 

Cigarette+pan tobacco 5 25 

Cigarette+gutka 4 20 

Beedi+tobacco powder 1 5 

Beedi+khaini 2 10 

Beedi+zarda 1 5 

Beedi+gutka  1 5 

Expenditure on tobacco products per month (in 

rupees) 

100-200 41 41.84 

201-300 30 30.61 

301-400 1 1.02 

401-500 10 10.20 

>500 16 16.33 

Attempt to quit tobacco in last 12 months 

Yes 41 41.8 

No  57 58.2 

 

 

Figure 1: Distribution of tobacco users in study 

participants (n=258). 

Compliance for health education intervention, follow-

up visits and quit rate 

All tobacco users (n=98) were eligible for the initial 

health education intervention. Six of them left the job 

during this period and hence 92 were invited for the 

intervention. Among 92 participants only 30 (32.60%) 

actually attended the intervention program. For the one 

week and one month follow-up visits, the compliance 

was 86.67%. None of the participants who attended the 

first follow-up visit had quit tobacco whereas 3 (11.54%) 

participants had quit during the second follow-up visit. 

Table 3: Compliance of study participants for health 

education intervention (n=92*). 

Health education 

intervention  
Number 

Percentage 

(%) 

Attended 30  32.60 

Not attended 62 67.40 

* Out of 98 study participants 6 of them quit the job after initial 

survey and before health education intervention. 

Table 4: Compliance for follow-up and quit rate 

among those who attended the health education 

intervention (n=30). 

Follow up Attended (%) Quit rate (%) 

After 1 week 26 (86.87) Nil 

After 1 month 26 (86.67) 3 (11.54) 

DISCUSSION 

India, the largest grower of tobacco and second largest 

consumer of tobacco in the world. The available literature 

on tobacco cessation is mainly from other sector that 

included workplace tobacco cessation program and 

studies from other countries, so it was imperative to study 

the tobacco use and impact of cessation program in non-

teaching sector of medical institute, which so far has not 

been done.
6,9

  Study participants (n=258) were 

interviewed for their socio–demographic background. 

Majority of the participants using tobacco were in the age 

group of 51-60 years. Most of the tobacco users were 
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illiterates and were Hindu by religion with income of 

above10,000 Rupees per month. A survey of socio-

demographic characteristics of tobacco use was done in 

Bombay among 99,598 individuals also showed 

maximum tobacco users belonging to illiterate category.
10

 

 In our study 38% of the participants were tobacco users, 

among those, 62.24% were smokeless tobacco users, 

17.35% were smokers and 20.40% were using both 

smoking and smokeless forms. This indicated the rise of 

smokeless tobacco use was higher among tobacco users. 

Among those who smoked, majority preferred cigarettes 

(64.71%) followed by beedi (35.29%).The combination 

of smoking and smokeless forms included cigarette with 

tobacco powder (25%) followed by tobacco powder with 

paan (25%). Combination with beedi is preferred by 25% 

of tobacco users and among them, the preferred 

combination was beedi with khaini (10%). A survey 

conducted in India also showed that the tobacco use 

among men was reported to be 69.3% with 23.6% using 

smoking forms.
11 

Another interventional study conducted 

in India showed that the smokeless tobacco users were 

more than the smoking forms and combined forms.
9
 

Expenditure pattern related to tobacco use showed that 

majority of study participants (41.84%) spent 100-200 

rupees per month. A study was conducted in Australia to 

find what price of tobacco can lead to people quitting the 

habit thereby setting higher taxes on tobacco products.
12 

This indicates the need of strict government policies and 

levying of high taxes in the sale and purchase of tobacco 

products, which, unfortunately is not being done in 

developing countries like India. The study also showed 

that 57 (58.2%) did not try to quit tobacco in the last 12 

months whereas 41 (41.8%) tried to quit tobacco without 

seeking any professional help but failed to do so. This 

shows the lack of motivation among the participants due 

to lack of intervention activities, lecture sessions and 

dearth of knowledge about the hazards of tobacco use.  

The Global Health Professional Students Survey 

(GHPSS) was conducted among the third-year medical 

and dental students in selected Member States of the 

South- East Asia region observed no significant change in 

the proportion of medical students ever having-received 

cessation training in Bangladesh, India, and Nepal 

between 2005 and 2006 and 2009 and 2011. However, in 

Myanmar (43.7% in 2006 to 28.8% in 2009), cessation 

training declined significantly whereas, it increased in Sri 

Lanka (16.2% in 2006 to 18.6% in 2011). The study 

depicted that there had not been significant decline in the 

tobacco use and second hand smoke exposure among the 

students. Also the study showed the existing gaps in 

training needs for tobacco cessation assistance skills for 

medical and dental students.
6
 Similar efforts are required 

in this sector also to help the participants to overcome the 

habit of tobacco use. In our study, the intervention 

program was organized for 98 tobacco users but only 92 

took part as 6 out of 98 participants left the institute 

during the course of the study. Among 92 participants, 30 

attended the intervention with a poor compliance rate of 

32.60%. The first follow-up (after 1 week) was attended 

by 26 participants out of 30 with compliance rate of 

86.67% which was considerably good but none among 

those gave up tobacco with quit rate of zero percent. In 

the second follow up (after 1 month) 26 participants 

(86.67%) out of 30 agreed for the interview. This time 3 

participants had quit tobacco with quit rate of 11.54%, 

which is unsatisfactory. An interventional cohort- study 

conducted among 104 employees working in a chemical 

industry in rural Maharashtra, India for duration of one 

year showed 48% employees consumed tobacco. The 

tobacco quit rates increased with each follow-up 

intervention session and reached 40% at the end of one 

year. The study also showed the effect of interventions in 

the form of improvement in knowledge regarding harms 

of tobacco.
9
 This study was carried out for a year, which 

gave more time for the intervention activities and 

consistent follow-ups. Also it involved family support 

and peer-pressure to give up tobacco habit, which 

accounted for the success of this study. Similar efforts are 

required in this non-teaching staff of medical college 

sector to achieve good quit rate. 

CONCLUSION  

Tobacco consumption among the study participants was 

high. Tobacco consumption habit was seen more among 

those with higher income. Compliance for tobacco 

intervention in the form of health education was poor 

among study participants. Compliance for follow up was 

relatively good among those who attended the 

intervention. Tobacco quit rate among those who 

attended the intervention and the follow study was very 

poor. 
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INTRODUCTION 

Internet is an important tool of modern society used 

frequently for communication and information sharing in 

school, business and social life. Problematic internet use 

as been debated all over the world as there has been an 

explosive growth in the use of internet for past decade not 

only all over the world but also India.
1
 Easy access and 

low cost of Internet packs- are main cause of 

development of increased internet use in India. In 2014 

number of internet users in India was estimated to be 243 

million and ranked second globally after China with 

highest internet users of 300 million.
2
 Internet addicts 

spend most of their life in front of the computer passing 

time with e-mails, chatting, discussion forums and online 

games.
3 

Internet addiction is not clinical diagnosis, but a 

potentially pathological behavioral pattern with 

symptoms: a loss of control over the behavior, 

preoccupation with the Internet, using the Internet to 

modify mood, and withdrawal symptoms. Internet 

addiction can cause children and adolescent physical and 

psychological health problems, such as depression and 

suicidal ideation, loneliness, interpersonal problems, time 

management problems, sleeplessness, destructive 
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lifestyles and poor dietary behaviors and the increase of 

blood lead concentration.
4
 

The term “addiction” has generally been associated with 

substance but excessive dependence and addictive pattern 

has led to emergence of word internet addiction. Several 

risk factors have been identified as determinants of 

internet addiction including: being male, living in 

metropolitan areas, not living with biological parents, low 

parental involvement, parental unemployment, low 

educational level of parents, being so young when using 

internet for the first time, overusing of social and game 

network sites. Hence internet addiction is a new and 

attractive subject considered as a behavior-based 

addiction in recent years.
5 
 

Objectives  

The objective of this study was to know the prevalence of 

Internet addiction and study risk factors of internet 

addiction among engineering students of Belagavi city. 

METHODS 

Sample size: Calculated using formula:  

n=Z2pq/d
2
  

(where Z=1.96 at 95%confidence; p=prevalence of 

internet addiction; q=1-p; d= absolute allowable error). 

For this study maximum variability was assumed with 

p=0.5; q=0.5; d=10% of p and sample of 486 was 

obtained where in round sample of 500 was taken. 

Source of data 

Five hundred engineering students of two engineering 

collages of Belagavi city, Karnataka were taken. 

Study design 

This study is a community based cross sectional study. 

Study period 

The study was conducted between January 2016 and 

February 2016. 

Inclusion criteria 

All the students who were taken admission and were 

studying in the respective collage and who gave informed 

consent were included in the study. 

Exclusion criteria 

Students who refused to give informed consent and 

students who were absent during the period of excluded. 

Ethical approval was taken from ethical committee. 

Study instrument  

 Pretested & predesigned questionnaire  

 Young’s questionnaire
11

 

Study variables 

Age, sex, religion, area of residence, socioeconomic 

status, etc. 

Sampling method 

Simple random sampling method was used in the study. 

Statistical analysis  

Statistical analysis was done using Microsoft excel 

worksheet 2013 and SPSS version 20. Chi-square test 

was used for analyzing variables. P<0.01 was considered 

as significant. 

RESULTS 

In the present study, the prevalence of internet addiction 

was found to be 61% (Figure 1). 

 

Figure 1: Prevalence of internet addiction. 

 

Figure 2: Distribution of students according to type of 

addiction. 

In this study, mild form of internet addiction was highest 

(44.6%), followed by moderate form of addiction 

(16.2%) and least (0.6%) use was seen with severe form 

of internet addiction (Figure 2). 
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Table 1: Sociodemographic profile. 

Sociodemographic  N (%) 

Age (years) 

<18  42 (8.4) 

19–22  401 (80.2) 

>23  57 (11.4) 

Sex 
Male 284 (56.8) 

Female 216 (43.2) 

Residence 
Rural 330 (66) 

Urban 170(34) 

Religion 

Hindu  432 (86.4) 

Muslim 27 (5.4) 

Christian 41 (8.2) 

Socioeconomic -status  

1 124 (24.8) 

2 146 (29.2) 

3 112 (22.4) 

4 49 (9.8) 

5 69 (13.8) 

Schooling 

English 263 (52.6) 

Kannada 205 (41) 

Marathi 32 (6.4) 

Table 2: Patterns of internet use. 

 
Prevalence (%)  

Own computer  
Yes  320 (64.0)  

No  180 (36.0)  

If no computer, place of use of internet  

Internet cafe   59 (32)  

Mobile   90 (51)  

Friends computer  21 (12)  

Others  10 (5)  

Use of internet before  
Yes   459 (91.8)  

No   41 (9.2)  

Age of onset of use of internet (years) 

≤12   48 (10.2)  

13-16   206 (44.8)  

17-22   205 (44)  

Most common use of internet device  

Computer   70 (14)  

Mobile   391 (78.2)  

Tablet   13 (2.6)  

Laptop   26 (6.2)  

Mode of access of internet  

Wi-fi   151 (28.2)  

Broadband   19 (3.8)  

Data card  39 (5.8)  

Mobile internet   291 (62)  

Average use of internet (in hours) 

≥5   80 (16)  

3–5  80 (16) 

2–3 134 (26.8) 

≤2  206 (41.2) 

Preferred website  

No preferred website  120 (24)  

Chatting  92 (18.4)  

General site (wikipedia)  127 (25.4)  

Social networking  107 (21.4)  

Games  11 (2.2)  

Others  43 (8.6)  

Do they feel use of internet helps in getting marks  
Yes  368 (73.6) 

No 132 (26.4) 
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Table 3: Association of factors associated with internet use. 

 

No addiction  

(%)  

Mild addiction 

(%)  

Moderate and severe 

addiction (%)  
 P value  

Age (years) 

<18  20 (47.6) 14 (33.4)  8.9 (19)  

 0.004 19–22  157 (39.2) 187 ( 46.6)  57 (14.2)  

>23  16 (28.1) 22 (38.6)  19 (33.3)  

Sex 
Male  89 (31.3)  128 (45.1)  67 (23.6)  

 0.001  
Female  104 (48.1)  95 (44)  17 (7.9)  

Father 

education  

Primary  25 (37.9)  28 (42.4)  13 (19.7)  

0.003  

Secondary  34 (46.6)  29 (39.7)  10 (13.7)  

Post secondary (PUC) 45 (52.9)  34 (40)  8 (7.1)  

Degree  71 (29.6)  121 (50.4)  48 (20)  

Post degree  180 ( 50)  11 (30.6)  7 (19.4)  

Working 

status of 

parents  

Father  151 (39.2)  177 (46)  57 (14.8)  

0.06  
Mother  13 (54.2)  9 (37.5)  2 (8.3)  

Both  21 (33.3)  24 (38.1)  18 (28.6)  

Others  8 (28.6)  13 (46.4)  7 (25)  

 

Socio demographic characteristics of the study 
participants and pattern of internet use presented in Table 
1 and Table 2. The direct correlation of internet use with 

factors has been depicted in Table 3. 

DISCUSSION 

In the present study the term internet addiction has been 
used many times and has been described as an emerging 
psychiatric disorder but many health practitioners and 
researchers are uncertain if it should be considered as a 
true legitimate mental disorder.

6 
It is synonymous to 

problematic Internet use (PIU), resembles the DSM-IV 
definition of impulse control disorder or pathological 
gambling other various names associated with Internet 
addiction include cyberspace/online/net addiction, high 
Internet dependency, Internet addicted disorder, 
pathological internet use, problematic internet use, 
excessive internet use, and compulsive internet use.

7
  

In the current study prevalence of internet addiction was 
found to be 61% and in 39% not associated with internet 
addiction. In contrary studies show that the prevalence of 
internet addiction varies between 2.4 and 18.8%. This 
rate is reported to vary between 0 and 26.3% in the USA 
and 4.4 and 13.5% in the European Union.

3
 A study 

conducted in Mumbai, India shows prevalence of 0.7%.
8
 

In our study prevalence was found to be higher which 
could be due to early onset of use of internet, easy 

availability of mobile and cheap internet packs. 

A study conducted in Jabalpur city, Madhya Pradesh in 
age group of 15-25 years showed males were more 
addicted than females which was almost similar to our 
study among males 68.7% were found to be addicted and 
52% of females were found to be addicted.

9
 Similarly a 

study conducted on internet addiction reveled 50% 
increased odds for males to be addicted to the Internet 
(OR=1.5, 95% CI=1.1–2.2) when compared with 

females.
10 

 

Of the 500 students, 223 (44.6%) were revealed to have 
mild internet addiction, 81 (16.2%) moderate internet 
addiction and 3 (0.6%) severe internet addiction which 
was almost similar to study conducted in Jabalpur 

Madhya Pradesh.
9 
 

In our study there was significant correlation between age 
and internet addiction i.e. prevalence in less than 18 years 
was 42 (52.3%), between 19 to 22 years internet 
addiction was 401 (60.8%) and age above 23 years 
addiction prevalence was 57 (71.9%). This finding was 
similar to study conducted among adolescents in China.

12
 

Other factors associated with pattern of internet use was 
assessed in our study which were – own a computer, age 
of onset of use of internet, most common use of internet 

device, average use of internet, preferred website. 

CONCLUSION  

16.2 and 6.2% of participants had moderate and severe 
form of internet addiction respectively. With increase in 
age prevalence of addiction increased. Internet addiction 
was more among males when compared to females. 
Addiction was seen more in students whose both parents 
were working. Risk factors such as age, sex, working 
status of parents and father’s education were found to be 

statistically significant. 

Recommendations  

Looking at brighter side it would be impossible for 
engineering students to complete their course, work and 
carrier information without the help of electronic 
resources. But the problem of internet addiction among 
these students should gain attention and it’s time to 
develop comprehensive intervention approach to promote 
healthy and safe internet use. Hence the present has a 
number of implications specially in terms of prevention 
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which could be done by raising awareness among 

parents, teachers and students about internet use. 
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Abstract- Urinary tract infection (UTI) is one of the most 

common bacterial infections seen in adult patients. There are 

various laboratory tests available for diagnosis of UTI. A 

Single test is not diagnostic, hence the combination of tests are 

used to diagnose UTI. Out 100 samples, Wet mount showed 

significant no. pus cells(>1pus cells/HPF) in 43(43%)   and in 

Gram staining  showed significant pus cells (>5  Pus cells / 

HPF) 79(79%), equivalent as significant growth (10
5
cfu /ml). 

Culture by Dip slide, 47 (47%) urine samples  showed 

significant  bacteriuria (more than 200 col- 10
5 

CFU/ml) with 

showed Sensitivity- 45.30%, Specificity-100%, Positive 

predictive value-100% and Negative predictive value- 23%. 

Gram staining showed more Sensitivity (94.20%)and 

Specificity(71%) than Wet mount microscopy. Standard loop 

technique showed more Sensitivity(100%) and Specificity 

(100%) . 

 

I. INTRODUCTION 

 

 Human race since ancient time has been interaction 

with microbes. Often the interaction leads to disease, disability 

or death due to the involvement of an organ or a system of the 

host. Both males and females are equally affected  in UTI. 

Urinary tract infection is the most common infectious disease 

seen in humans. In 2013, 150 million cases per annum are 

encountered in medical practice in India.
(4)

 All portion of the 

urinary tract may be affected. The most commonly,  infection 

of urethra (Urethritis), bladder (cystitis), Ureters (Ureteritis) 

and the renal pelvis of kidneys (pyelonephritis). 

       

Urinary tract infection can be classsified as – 

 

  Upper UTI - Involves the kidney or ureter  

Example- Acute pyelonephritis, Acute pyelitis 

 

 Lower UTI -  Involves infection from the urinary 

bladder downwards  

 

Example –Urethritis, Cystitis, Prostatitis 

 

The prevalence varies with the age and sex of the 

patient. In neonates and infants UTI is more common in boys , 

by the time children attend the school girls are  prone to UTI 

and in the elder females(20%) were higher in number as 

compared to male(10%).
(3 ) 

 

 The common symptoms of UTI are frequency of  

micturition, burning micturition and urgency with 

pain and associated discomfort, fever with chills and 

rigors. 

  "Significant bacteriuria" was intended by Kass to 

provide a means of differentiating between 

contamination in the voided specimen and true 

urinary infection. It was based on the reasonable 

assumption that the common pathogens of the urinary 

tract multiply in the urine and, therefore, when 

bacteria are deposited in the urine, they tend to 

multiply to very large numbers, usually exceeding 

10
6
 colonies per milliliter. The distinction between 

bacteriuria and contamination is "based on an 

analysis of the distribution of bacterial counts in 

nonbacteriuric and bacteriuric populations, so that, as 

Kass himself makes clear, there is no specific 

bacterial number for use in the detection of 

bacteriuria, but, rather, a degree of probability that a 

given colony count signifies either bacteriruria or 

contamination in a voided specimen. Thus, the 

concept of "significant bacteriuria" at the level of 

100,000 colonies/ml is very useful in diagnosis of 

UTI 

 Symptomatic UTI- The common symptoms include 

urgency, frequency of micturation, abdominal 

discomfort or pain. In upper UTI (pyelitis or 

pyelonephritis) patient present with fever and flank 

pain. In lower urinary tract infection (cystitis) 

frequent and painful urination of small amounts of 

turbid urine (dysuria) and suprapubic heaviness or 

pain are the usually clinical manifestation.
[25][26][27]

 

 

There are various tests available for the diagnosis of UTI are: 

 

• Screening tests- Wet mount & Gram staining 

• Culture method- Standard loop technique & dip slide 

• Rapid test- Nitrite test, Leukocyte esterase test, 

Triphenyltetrazolium chloride (TTC) test, Griess 

nitrite test, Dip stick test 
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• It is found that there is no single diagnostic test  

available and each test has got merits and demerits 

and hence  diagnosis should be  based on 

combination of different test. 

                         

Wet mount microscopy – Wet microscopic 

examination of spun, clean-catch, midstream urine sediment. 

Pyuria is diagnosed by the presence of three to five white 

blood cells per high-power field, and hematuria is diagnosed 

by the presence of three to five red blood cells per high-power 

field.  

                      

Gram stained film of the centrifuged deposit of urine 

specimen in microscopic examination yielded more useful 

information compare to the examination of wet film of 

untreated urine.
.(2)

 

                            

Dip-slide is a small plastic tray carrying layer of an 

appropiate agar medium on one side  Opposite side may carry 

different media.
 

                           

Calibrated standard loop culture  is the gold standard 

method. It gives the 100% positive result.
(1) 

 

Both the clinical diagnosis and laboratory tests are 

useful to diagnose UTI. Which provides  the specific 

bacteriological profile  and  the antimicrobial susceptibility 

patterns of pathogens isolated. 
(4) 

 

II. OBJECTIVE 

  

To  evaluate the laboratory tests in the diagnosis of UTI in 

adult patients. 

 

III. METHODOLOGY 

 

A Cross-sectional study of one year duration (Jan-

Dec 2015) was conducted on adult patients attending the 

Gynacology , Surgery and Medicine Out patient and In patient 

Department of KLE’S DR. Prabhakar Kore’s Charitable 

Hospital, Belgaum with their informed consent formed the 

study group. Ethical clearance was sought from Institutional 

Ethical Committee. 100 Mid stream urine sample was 

collected in sterile universal container and urine sample was 

transported within 1hour of collection to the Department of 

Microbiology, JNMC, KLE University, Belagavi .The samples 

were subjected to Wet mount and Grams staining for pus cells 

and bacterial count and cultured on MacConkey and Cystine 

lactose electrolyte deficient agar.  

 

 

 

IV. RESULTS 

 

Out 100 samples, Wet mount showed significant no. 

pus cells(>1pus cells/HPF) in 43(43%)  samples and in Gram 

staining 79(79%) sample showed significant pus cells (>5  Pus 

cells / HPF) equivalent as significant growth (10
5
cfu /ml). Dip 

slide culture 47 (47%) samples  showed significant  bacteriuria 

(more than 200 col- 10
5 

CFU/ml). Gram staining showed more 

Sensitivity(94.20%)and Specificity(71%) than Wet mount 

microscopy. Standard loop technique showed more 

Sensitivity(100%) and Specificity (100%) than Dip slide 

culture. Out of 100 sample 86 samples showed significant 

growth. Out of 86 sample 47 female and 39 male showed 

significant growth in urinary tract infection. Maximum no of 

patients were seen in the age group of 18-30 years with 47 

cases. Total 86 isolates , the predominant organisms were: 

Escherichia coli- 46 (53.49%), followed by  Enterococcus 

species -14 (16.28%) ,Klebsiella pneumoniae -13(15.12%) 

,Pseudomonas aeruginosa, Citrobacter fruendii &Citrobacter 

koseri – 2(2.33%) each , Klebsiella oxytoca and Protes 

vulgaris -3(3.49) each, Serratia marscencs- 1(1%). 

 

V. DISCUSSION 

 

Urinary tract infection is the most common infectious 

disease seen in humans. The prevalence varies with the age 

and sex of the patient. The common symptoms of UTI are 

burning micturition and urgency with pain, abdominal 

discomfort. Urinary tract infections are important 

complications of diabetes, renal disease, renal transplantation 

and structural neurological abnormalities that interfere with 

urine flow. 

 

In our study total no 100 cases, Wet mount 43(43%) 

were positive for significant pyuria showed growth on culture 

and 43(43%) were negative for significant pyuria showed 

growth on culture . 

 

Adem M et al (2001) showed out of 300 sample in  Wet mount 

30 were positive for pus cells and showed significant growth 

and 30 were  negative for  pyuria but showed significant 

growth.
(3)

  

 

In Gram staining out of 100 cases 79(79%) were 

positive for significant pyuria showed  growth on culture and 

7(7%) were negative for significant pyuria showed  growth on 

culture.  

 

Adem M et al (2001) showed out of 300 sample in Gram 

staining 55 were positive for significant growth and 5 were 

negative for significant growth.
(3)

Shobha K.L et al (2014) 
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Gram’s stain showed 59 positive for pyuria but only 57 of the 

same samples had significant bacteriuria in culture
(
.
21)

 

In our study Out of 100 samples in  Wet mount 43(43%)  

sample showed > 1 Pus cells / HPF  equivalent as  significant 

growth (10
5
 organism /ml) and in Gram staining 79(79%) 

sample showed > 5  Pus cells / HPF equivalent as significant 

growth (10
5
 organism /ml ). 

 

Littlewood JM et al(1977) showed only 14 (36%)of 

the 38 urines that grew > 10 
5
 organisms/ml also contained 

more than 5 pus cells in each microscopical field, while in 8 

(21 %) of the samples no pus cells were seen.
(8) 

Shobha K.L et 

al (2014) In  Gram’s stain Presence of pus cells (5 cells/ml of 

urine) were seen in 54 sample and 46 sample did not show any 

pus cells. 
(21) 

 

 Out of 100 samples in Dip slide culture 40 (40%) 

samples  showed significant bacteriuria (more than 200 col- 

10
5 

organism/ml) and in  Standard  loop technique showed 86 

(86%) significant bacteriuria(10
5 
organism/ml) 

 

Similar study done by Hadapad D et al (2015) out of 

108 cases, 87 were culture positive, and all (100%) were 

positive by standard loop where as 11.50% were positive by 

dip slide culture method.
(4)

 Baum J et al The results of 73 dip 

inoculum urine cultures were compared with the results after 

routine plating and culture. There was complete agreement in 

63 cases. The dip-slides gave 7 false positive results and 2 

false negative results.
(18) 

 

In our study Wet mount microscopy showed 

Sensitivity -50% , Specificity- 100%. Positive predictive 

value- 100% and Negative predictive value- 24.3% when 

compared with Standard loop technique gold standard method.  

Similar study conducted by Adem M et a (2011)
 
Wet mount 

microscopy had Sensitivity -50% ,Specificity- 77%, Positive 

predictive value- 43 % and Negative predictive value- 86% 

were compared with Standard loop technique gold standard 

method.
(3

This study doesn't support the common practice in 

Ethiopia of diagnosing UTI on the basis of pyuria alone, since 

their study reveals that in using pyuria as the sole laboratory 

criterion for the diagnosis of UTI 25% of the cases may be 

missed. On the other hand, over 60% of cases clinically 

suspected to have UTI may be falsely diagnosed as such on 

the basis of pyuria .
(3,41) 

 

In our study Gram staining showed  Sensitivity-

94.20%, Specificity-71%, Positive predictive value-95% and 

Negative predictive value- 66.66% when compared with 

Standard loop technique gold standard method.This study co 

relates with  Adem M et al (2011 ) in Gram staining showed  

Sensitivity-95% , Specificity –86%, Positive predictive value-  

66% and Negative predictive value- 99% . 
 

In our study Dip slide showed Sensitivity- 45.30% , 

Specificity-100%, Positive predictive value-100% and 

Negative predictive value- 23% when compared with Standard 

loop technique gold standard method.  

 

Rosenberg M et al (1992) showed Dipslide had 

Sensitivity- 97.3 ,   Specificity -99.6 , Positive predictive value 

-97.3& Negative predictive value- 99.6 .  It is simple, 

convenient method should allow more extensive use of 

quantitative urine culture in the diagnosis and follow up of 

patients with urinary tract infections in office practice. It 

should not be considered a substitute for the more definitive 

pour plate method or for standard methods. 

 

In present study, among the 100 samples collected, 86 (86%) 

showed significant bacteriuria . 

 

Similar study done by- 

 
 
Adem M et al (2011) Among the 300 samples collected, 60 

(20%) had significant bacteriuria so the prevalence was 

20%.
(3) 

 

Hassan A et al (2014) in Andhrapradesh; Out of the 800 urine 

suspected cases of urinary tract infection ,360 samples showed 

significant bacterial growth so the prevalence was 20%.
(6) 

In our study out of 57 female patients, 47 (54.65%) showed 

significant growth and out of 43 male, 39 (45.34%) showed 

significant growth.  

 

The study conducted by Jabber et al (2016) Out of 37 females 

patients 30 showed significant growth and out of 23 male, 15 

showed significant growth.
(13) 

 

High prevalence of UTI in females is due to- 

 

1. Presence of short urethra
(6,13,25)

 

2. Sexual intercourse that cause introduction of bacteria 

to bladder.
(13)

 

3. Its proximity to the warm , moist , vulvar and 

perianal areas that are colonize with enteric 

bacteria.
(3,26,29)

 

 

In our study total no of 100 cases were distributed 

between the age group of 18-90 years. Maximum no of 

patients were seen in the age group of 18-30 years with cases 

47 (47%) followed by 46-60 years with cases 19(19%) and 

above 60 years with cases 16(16%).  
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R. Theresa et al (2013) UTI is frequent in young 

sexually active women with reported incidence rates ranging 

from 0.5 to 0.7 per year.
(38) 

Beyene G et al (2011) showed that  

age categories of 19 to 39 years, 122 cases was associated 

with increased  incidence of UTI.
(11)

 Magnliano E et al (2012) 

showed that  female to male ratio was highest in age group 

15–29 years (F/M = 13:5). 
(36)

Adem M et al (2001) showed 

consists of 172 females and 128 males where 75% of them 

were found with the age range of 15-49 years old of both 

sexes.
(3) 

These studies co relates the findings of the our study 

where the 19- 30 years age group shows the maximum rate of 

Urinary Tract Infection 47(47% ). 

 

In our study culture was  positive with Significant 

colony count showed in 86 samples out of 100 samples. The 

predominant organisms were: Escherichia coli- 46 (53.49%), 

followed by  Enterococcus species -14(16.28%), Klebsiella 

pneumoniae -13(15.12%), Pseudomonas aeruginosa, 

Citrobacter freundii &Citrobacter koseri – 2(2.33%) each , 

Klebsiella oxytoca and Protes vulgaris -3(3.49%) each, 

Serratia marscencs- 1(1%).
 
 Similar study done by Beyene G 

et al(2011) The most common organism was  Escherichia coli 

which was isolated from  14 patients with percentage of 31.1% 

. E.coli  was the most prevalent followed by Proteus mirabilis 

22.2% (10), Pseudomonas  aeruginosa   15.5% (7) , 

Staphylococcus aureus 11.1% (5) , Klebsiella pneumonia 13.3 

% (4) , Staph.saprophyticus 4.4% (2) and  Serratia 

marcescenes 2.2% (1).
(11 )

Hadapad D et al( 2015) showed 

Escherichia coli (47.91%), and Coagulase negative 

Staphylococcus (13.54%) were the commonest isolates.
(4) 

Ayazi P et al (2016) out of the cultures, 57 (76 percent) were 

Positive for Escherichia coli, 5(6.7 percent) For Proteus 

mirabilis, 5 (6.7 percent) For Enterococci, 4 (5.2 percent) For 

Klebsiella pneumonia, 3 (4 percent) for Coagulase negative 

staphylococci and 1 (1.4%)  Pseudomonas aeruginosa.
(14)

 
 

 

VI. CONCLUSION 

 

Different laboratory tests are available to diagnose 

urinary tract infection. This study compared Wet mount 

microscopy, Gram staining, Dip slide & Standard loop 

technique. 79% samples which showed significant pyuria by 

Gram staining showed significant growth on culture.43% 

samples which showed significant pyuria by Wet mount 

showed significant growth on culture. Dip slide culture 

47(47%) sample shows significant bacteriuria and in Standard 

loop technique showed 86 (86%) significant growth. 

Escherichia coli is the most predominant isolate in adult 

patient. In our study the antibiotic susceptibilty test was done 

for all Gram Negative bacilli was more effective for 

Nitrofurantoin. 

Summary: Among those laboratory tests- 

Wet mount microscopy showed Sensitivity -50%, Specificity- 

100%, Positive predictive value- 100% and Negative 

predictive value- 24.3%  when compared with Standard loop 

technique gold standard method.  

 

Gram staining showed  Sensitivity-94.20%, 

Specificity-71%, Positive predictive value-95% and Negative 

predictive value- 66.66% when compared with Standard loop 

technique gold standard method.  

 

Dip slide showed Sensitivity- 45.30%, Specificity-

100%, Positive predictive value-100% and Negative predictive 

value- 23%  when compared with Standard loop technique 

gold standard method.  

 

A Single test is not diagnostic, hence the combination 

of tests are used to diagnose UTI.  
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INTRODUCTION 
 

Tuberculosis (TB) is one of the major global health problems 
of communicable diseases. TB ranks the second leading cause 
of death of infectious disease worldwide next to HIV.
Common age group affected with TB is 15-
5000 Indians develop TB every day and more than 1000 die of 
TB which accounts for 2 deaths due to TB every 3 minutes.
With the increasing incidence of HIV, TB incidence has also 
increased in several countries. WHO has estimated that 5% of 
TB patients are co-infected with HIV.3 The main reason for the 
increasing incidence of TB is lack of proper diagnosis and 
treatment due to insufficient knowledge among the doctors 
itself about TB. This has also lead to the development of 
MDR-TB across the world.4,5,6 To control this problem of 
increasing incidence of TB, WHO has framed an expert 
committee of National TB Program (NTB) which was 
reviewed twice; once in 1992 and then in 1993. The main 
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                             A B S T R A C T  
 

 

Background: Undergraduate medical students being the future treating doctors, 
knowledge about TB in them is of at most importance. Not only to correctly recognize, 
diagnose and treat TB patients but also to help them to 
themselves from getting infected with TB. Hence this study was conducted to know the 
knowledge, attitude and practice about the contagious disease
undergraduate medical students. 
Material and methods: A cross-sectional, questionnaire based study conducted in 
department of Microbiology of Jawaharlal Nehru Medical College, KLES Dr. Prabhakar 
Kore Hospital and Medical Research Center, KAHER’s,   Belagavi. A total of 134, 2nd 
year MBBS students took part in the study.All the students were given pretested, semi
structured questionnaire. All the data collected was entered in Microsoft Excel. Percentage 
was used to analyze the data. 
Results: 95.6% of the students were aware that TB is a curable disease, and the knowledge 
about the free available of DOTS among 85% of them. 68% of them were aware that 
sputum microscopy is one of the main means to diagnose TB.
Conclusion: Along with the existing curriculum which includes topics on TB, there is a 
need for promoting integrated multidisciplinary study program mainly focusing on 
PBL(Problem Based Learning) and active learning strategies like seminars, 
CME/Conferences etc., which will further enhance students’ knowledge about TB and also 
helps to bring about positive behavior changes in them towards TB patients thus helping 
them in  better diagnosis and treatment, in turn decreases TB incidence / burden as well 
helps in decreasing emergence of MDR-TB.    

 

     
 
 
 

Tuberculosis (TB) is one of the major global health problems 
of communicable diseases. TB ranks the second leading cause 
of death of infectious disease worldwide next to HIV.1 

-60 yrs. More than 
5000 Indians develop TB every day and more than 1000 die of 
TB which accounts for 2 deaths due to TB every 3 minutes.2 

With the increasing incidence of HIV, TB incidence has also 
al countries. WHO has estimated that 5% of 

The main reason for the 
increasing incidence of TB is lack of proper diagnosis and 
treatment due to insufficient knowledge among the doctors 

ad to the development of 
To control this problem of 

increasing incidence of TB, WHO has framed an expert 
committee of National TB Program (NTB) which was 
reviewed twice; once in 1992 and then in 1993. The main  

objective of this program was to achieve 80% cure rate in new 
SSP cases and to detect at least 70% of them. This program 
also defined the criteria for suspicion, diagnosis, 
categorization, treatment, follow up and outcome in TB 
patients. The highlight feature of this program is treating and 
supervision of patients on OPD basis rather than 
hospitalization by introducing DOTS where all patients receive 
anti tubercular drugs from RNTCP under direct super
 

Undergraduate medical students being the future treating 
doctors, knowledge about TB in them is of at most importance. 
Not only to correctly recognize, diagnose and treat TB patients 
but also to help them to take required precautions to protect 
themselves from getting infected with TB. Hence this study 
was conducted to know the knowledge, attitude and practice 
about the contagious disease-
medical students. 
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MATERIAL AND METHODS 
 

Study Design- Cross sectional. 
Study type- Observational 
 

Study place- Jawaharlal Nehru Medical College, KAHER, Dr. 
Prabhakar Kore Hospital and MRC, Belagavi.
 

Study Population- 134 students in 2nd year MBBS, who were 
present on the day of data collection were enrolled for 
participation in the study. 
 

Table 1 Percentage of enrolled students who correctly answered tuberculosis related questions.
 

Have you anytime attended class/CME/conference on TB

India & China have the highest prevealence of TB 

TB is caused by Bacteria

M.Tuberculosis, M.bovis &M.kansasii all of these can be the caustive 
organism for TB

M.avium complex is the etiological agent of TB in 
immunocompromised

Tb can be caused by consumption of infected raw milk  

All of these can be the MOT of TB: cough, sneezing, talking loud 

BCG is the Vaccine available for Tb

Not all TB infected persons are symptomatic

HIV positive pts are more susceptible to Tb than negative pts

HIV infected, Children <5yrs, IV drug users etc all are at highest risk 
of acquiring TB

ZN and culture for sputum are the tests that diagnose pulmonary 
tuberculosis accurately

sputum culture is the most sensitive method for the diagnosis of 
pulmonary tuberculosis

Negative PPD don’t ruleout TB

Mantoux test is i/d test

10 mm is the minimum diameter of induratio and erythema to be 
present for a PPD test to be reported as positive

it is necessary to isolate open pulmonary TB patients

All Tb pt need to be isolated in neg pressure room

2 sputum samples need to be collecetd for Tb diagnosis according to 
RNTCP

100% pprotection is not provided by BCG vaccination

DOTS drugs are available for free

Rifampacin is the drug used for prophylactic treatment of Tb

International Journal of Current Advanced Research Vol 8, Issue 05(E), pp 18828-18831
 

18829 

Jawaharlal Nehru Medical College, KAHER, Dr. 
Prabhakar Kore Hospital and MRC, Belagavi. 

year MBBS, who were 
present on the day of data collection were enrolled for 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling method- Universal sampling method
 

Methodology- All the students were given pretested, semi
structured questionnaire after explaining the objectives of the 
study in detail. 
 

Questionnaire was prepared based on WHO 
review of previous literatures of the related published 
studies.7,8,9,10,11,14 Questions were then short
included in the final questionnaire. Questionnaire consisted of 
three sections, including knowledge
about Tuberculosis disease. Students were encouraged to give 

Percentage of enrolled students who correctly answered tuberculosis related questions.

56%

31.30%

18%

64.10%

32%

55.90%

38.80%

27.60%

34.30%

55.20%

0% 20% 40% 60%

Have you anytime attended class/CME/conference on TB

India & China have the highest prevealence of TB 

TB is caused by Bacteria

M.Tuberculosis, M.bovis &M.kansasii all of these can be the caustive 

M.avium complex is the etiological agent of TB in 
immunocompromised

Tb can be caused by consumption of infected raw milk  

All of these can be the MOT of TB: cough, sneezing, talking loud 

BCG is the Vaccine available for Tb

Not all TB infected persons are symptomatic

HIV positive pts are more susceptible to Tb than negative pts

HIV infected, Children <5yrs, IV drug users etc all are at highest risk 

ZN and culture for sputum are the tests that diagnose pulmonary 
tuberculosis accurately

sputum culture is the most sensitive method for the diagnosis of 
pulmonary tuberculosis

Negative PPD don’t ruleout TB

Mantoux test is i/d test

10 mm is the minimum diameter of induratio and erythema to be 
present for a PPD test to be reported as positive

Tb is curable 

it is necessary to isolate open pulmonary TB patients

All Tb pt need to be isolated in neg pressure room

2 sputum samples need to be collecetd for Tb diagnosis according to 

100% pprotection is not provided by BCG vaccination

DOTS drugs are available for free

Rifampacin is the drug used for prophylactic treatment of Tb
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Universal sampling method 

All the students were given pretested, semi-
structured questionnaire after explaining the objectives of the 

Questionnaire was prepared based on WHO guidelines and by 
review of previous literatures of the related published 

Questions were then short-listed to be 
included in the final questionnaire. Questionnaire consisted of 

including knowledge, attitude and practice 
about Tuberculosis disease. Students were encouraged to give 

Percentage of enrolled students who correctly answered tuberculosis related questions. 
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94%

73.80%

91%

82.80%

82.80%

66.40%
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55.90%

84.30%

95.60%

88.40%

82.80%

85%

55.20%

80% 100% 120%
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their frank opinion and their anonymity was maintained by 
asking them not to mention their name/ roll number on the 
forms. After 45 minutes students were asked to submit their 
forms individually on the same day.Informed written consent 
was taken from all the students 
 

Statistical Analysis- All the data collected was entered in 
Microsoft Excel. Percentage was used to analyze the data. 
 

RESULTS 
 

DISCUSSION 
 

As we all know Tb is one of the most important infectious 
disease which is continuing to pose global challenge. There is 
always a need to develop cost effective ways to control this 
infectious disease TB especially in country like ours which has 
the highest incidence of TB. WHO and International Union 
against TB and Lung disease have called for campaigns to 
increase the awareness of TB and training in universal 
precautions being made mandatory for all professionals of 
health sciences in many countries.12,13,14 

 

Medical students being the future health care providers, their 
understanding about TB is very important. In this survey of 
assessing the knowledge, attitude and practice of TB disease 
among the MBBS students showed that most of the students 
were unaware of the revised RNTCP guidelines for collection 
of sputum samples for diagnosing TB. Only 34% of them 
aware that 2 sputum’s need to be collected instead of 3. Only 
38.8% of students were aware about the interpretation of PPD 
test which is the basic test which every MBBS students has to 
know. The knowledge that sputum culture being the gold 
standard test was known by only 32% of the students. In 
immunocompromised M.avium is the leading cause of TB and 
the knowledge about the same was present in only 18% of 
them, and with the increasing incidence of HIV, this 
knowledge is very important to be known by the MBBS 
students. 95.6% of the students were aware that TB is a 
curable disease, this knowledge in them is very important, as 
they as treating doctors need to council the patients and their 
relatives about the curability of TB disease which will in turn 
improve the compliance of patient towards the treatment as 
well as follow up. Also the knowledge about the free available 
of DOTS among 85% of them will help in treating TB patients 
as that the patients are not financially burdened for treatment 
cost. 
Various studies have reported lacunae in knowledge and 
attitude about TB among the MBBS students. In a study by 
Swati B et al;7 only 19% of the students knew that TB and 
HIV need to be screening in all patients who come with 
anyone of the condition too. Another study15showed 38% of 
the students being aware of sputum smear for AFB being the 
optimal test for diagnosis of pulmonary TB, while in our study 
68% of them were aware of the same. 
 

So to overcome this gap in the knowledge in the MBBS 
students, in our institute we thought of conducting 
sensitization programme for all interns, PG’s and staff about 
RNTCP guidelines. For this program, three staffs(one from 
pulmonary department, one form Microbiology and one from 
Community medicine were trained from RNTCP). They then 
conducted the sensitization program on various topics of TB 
including the recent changes in diagnosis and treatment. Also 
included the prevention and prophylaxis topics in view of 
increased incidence of TB among the health care providers 

itself, , which is mainly due to the lack of knowledge/ 
negligence towards following universal safety precautions/ use 
of personalprotectiveequipment’s. It was also thought of 
introducing problem based learning methodology as well as 
integrated teaching lectures to cover the topic TB for MBBS 
students. 
 

CONCLUSION 
 

Our study found that the knowledge, attitude and behavior 
among the undergraduate medical students about TB was fairly 
good.Along with the existing curriculum which includes topics 
on TB, there is a need for promoting integrated 
multidisciplinary study program mainly focusing on 
PBL(Problem Based Learning) and active learning strategies 
like seminars, CME/Conferences etc., which will further 
enhance students’ knowledge about TB and also helps to bring 
about positive behavior changes in them towards TB patients 
thus helping them in  better diagnosis and treatment, in turn 
decreases TB incidence / burden as well helps in decreasing 
emergence of MDR-TB. 
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Abstract 
Arthroscopic knee surgery can cause significant postoperative pain which has to the potential to delay timely discharge from ambulatory 

surgical setting. The ultrasound guided adductor canal block may provide superior analgesia over traditional distal saphenous nerve blocks 

for surgical procedures of knee because ACB block includes saphenous nerve, the nerve to vastus medialis, and potentially the articular 

contribution of obturator nerve to knee joint. The aim of the study was to compare the postoperative analgesic efficacy of ultrasound guided 

adductor canal block (ACB) in patients undergoing Arthroscopic Anterior cruciate ligament (ACL) reconstruction with the conventional 

tramadol analgesia. 

Materials and Methods: The prospective randomized controlled study was conducted at a tertiary care hospital in Andhra Pradesh among 

60 patients with grade I/ II ASA (American Society of anesthesiologists classification) 1 & 2, posted for elective Arthroscopic Anterior 

cruciate ligament reconstruction who were randomly allocated into each of the two groups: conventional analgesia (tramadol) group and 

ACB group (Adductor canal block with 20ml of 0.75% ropivacaine). 

Results: NRS static and dynamic Scores among the patients of ACB group were significantly lower than those among the patients of 

conventional Tramadol group. The first request for analgesia was significantly earlier in conventional tramadol group (1.717 ± 0.19 hours) 

when compared with the ACB group (15.33 ± 0.75 hours).the dose frequency also the total dosage of tramadol among patients in conventional 

tramadol group (3.60+0.674) was significantly higher than that among the patients in ACB group. Conclusion: this RCT demonstrates that 

USG guided ACB block, as a component of multimodal analgesic regimen provides superior analgesia when compared to conventional 

analgesia during the 24hr postoperative period in patients undergoing elective Arthroscopic ACL repair. 

 

Keywords: Adductor canal block, Arthroscopic anterior cruciate ligament reconstruction, Randomized controlled trial, Tramadol, Analgesia, 

dosage and frequency of tramadol, NRS static and dynamic pain scores. 

Introduction 
Anterior cruciate ligament (ACL) injury is one of the 

most common athletic injuries and is usually treated by 

arthroscopic ACL reconstruction surgeries. Arthroscopic 

knee surgery can cause significant postoperative pain which 

has the potential to delay timely discharge from ambulatory 

surgical setting. There are various techniques available to 

achieve postoperative analgesia such as by spinal, epidural 

anesthesia, local anesthetic wound infiltration, intra-articular 

injections and peripheral nerve block, traditional intravenous 

opioid administration (patient control analgesia).1 

Even though these methods are useful in postoperative 

pain management, they have their own limitations. Opioids 

used in PCA are associated with side effects such as 

postoperative nausea and vomiting (PONV), tiredness, 

pruritus, constipation and headache. Also, pain relief on 

movement is not adequately controlled by PCA method even 

with moderate to large doses of drug. Spinal and epidural 

anesthesia may lead to hypotension and motor blockade that 

might cause delay in the patient ambulation and 

physiotherapy goals.2-4 Even though femoral nerve block is 

better than intra-articular anesthetic injections for less 

invasive ambulatory knee surgeries, the femoral nerve block 

usage is limited due to its potential to cause motor blockade 

of quadriceps which further increases the risk of falling of 

patients.5-7 

Adductor canal block has been the new area of research 

interest to achieve effective postoperative analgesia. The 

local anesthetics deposited in adductor canal provide 

improved analgesia by blocking saphenous nerve which is a 

terminal branch of femoral nerve. The advantage of ACB is 

that it exclusively blocks sensory innervations, thus reducing 

pain as well as opioid consumption after knee surgery.8 

Ultrasound guided adductor canal block is hypothesized to 

provide superior analgesia over landmark based saphenous 

nerve block technique which has only 33% success rates for 

surgical procedures of knee.9-11 

With this background, the present study was conducted 

to evaluate the analgesic efficacy of ultrasound guided 

adductor canal block as part of multimodal analgesic regimen 

in order to achieve improved analgesia immediately 

following arthroscopic procedure. The aim of the study was 

to compare the postoperative analgesic efficacy of ultrasound 

guided adductor canal block (ACB) in patients undergoing 

arthroscopic anterior cruciate ligament (ACL) reconstruction 

with the conventional tramadol analgesia. The objectives of 

the study were : a) To estimate the difference in the time of 

first request of analgesic among the two groups, b) To 

mailto:shrutib.ghodageri28@gmail.com
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compare the Dosage of opioid (tramadol) requirement during 

the first 24 hours among the two groups c) To compare the 

frequency of opioid (tramadol) requirement during the first 

24 hours among the two groups and d) To compare the 

postoperative pain relief in patients of both groups using the 

Numerical rating scale (NRS) at rest and at movement.  

 

Materials and Methods 
The prospective randomized controlled study was 

conducted after obtaining institutional ethical clearance, at a 

tertiary care Yashoda hospital in Secunderabad, Telangana, 

India, from 1st September 2015 – 30th May 2016 (1year). 

Study population consisted of a total of 60 patients with ASA 

(American Society of Anesthesiologists classification) 1 & 2, 

posted for elective Arthroscopic Anterior cruciate ligament 

reconstruction, who were included in the study after 

obtaining their informed consent. Sample size was decided in 

consultation with a statistician and based on pilot study which 

was carried out in the same hospital. Considering the 

occurrence of breakthrough pain at 14hrs in the ACB group 

to be clinically relevant, with the tramadol group developing 

pain earlier. Assuming alpha = 0.05 and power = 0.8, with 

mean±SD in group 1(tramadol) =310±130 and group 2 

(ACB) mean±SD=210±85 resulted in 21 patients in each 

group. Sample size calculation: - Sample size was estimated 

using the formula: 2SD2 (Zα/2 + Zβ)2 ÷ d2, Where; SD: Standard 

deviation from pilot study = Std. Dev (130-85) Zα/2 ;1.96, Zβ 

= 0.841 (from Z table) at 80% power. d = effective size = 

difference between mean value = Mean (310-210). 

A total of thirty patients were randomly allocated into 

each of the two groups (Group 1: with conventional analgesia 

group; Group 2: ACB group -Adductor canal block with 20ml 

of 0.75% ropivacaine) using computer generated random 

number list. Group allocation was concealed in sealed and 

opaque envelopes. Inclusion criteria consisted of patients 

belonging to ASA 1 or 2, in the age group 18-75 years, 

weighing 40-85kgs, who were planned electively for ACL 

reconstruction under spinal anesthesia and who gave 

informed consent. Patients with ASA ≥3, BMI >35, patients 

with impaired liver or kidney function, history of alcohol or 

drug abuse, history of chronic pain condition or daily intake 

of analgesics and steroids, uncontrolled anxiety, 

schizophrenia or bipolar disorder, with hypersensitivity to 

amide local anaesthetics, peripheral neuropathy, were 

excluded from the study. 

 

Procedure 

One Day before Surgery 

Details of present study process including the sequence 

of anesthetic procedures and potential side effects were 

explained to all patients and relatives and informed consent 

was taken. The patients were also informed about the 

Numerical Rating Scale (NRS) for assessment of pain 

postoperatively. Thorough clinical examination & history 

were taken. Routine investigations such as CBC (complete 

blood count), ECG and x-ray Chest of patients, Blood sugar, 

RFT (Renal function tests), coagulation profile, blood group, 

2D-ECHO (for required patients) were done after 

consultation with physician. Patients were kept NBM (Nil by 

mouth) for 6 hours and oral sedative premedication was given 

night before surgery.  

Intraoperative Procedure 

Patients were co-loaded with 10-15ml/kg Ringers 

Lactate. All standard monitors (NIBP, ECG, pulse oximeter) 

were attached. Patient’s baseline systolic/diastolic/mean BP, 

heart rate, SpO2 along with respiratory rate were noted. 

Equipments and drugs necessary for resuscitation and general 

anaesthesia administration were kept ready. With the patient 

in lateral decubitus position using midline approach, under all 

aseptic precautions, skin infiltration was done with 2ml of 2% 

lignocaine in L2-3 or L3-4 interspaces in lateral decubitus 

position and then subarachnoid block was achieved using 25 

G Quinke’s spinal needle with 3ml of 0.5% bupivacaine 

(heavy).  

All patients were monitored during the course of 

anaesthesia & surgery with a common protocol. Time of start 

of surgery (from skin incision) and total duration of surgery 

was noted among all the patients. Hypotension was managed 

by giving injection mephentermine 3-6mg i.v. boluses; 

bradycardia was managed with inj.Atropine 0.6mg i.v. 

boluses. 

Technique of USG Guided ACB Block 

An ultrasound (Ultrasound machine with linear, high 

frequency (7-13 MHz) probe (sonosite version) guided 

adductor canal block (ACB) block was performed in 

postoperative ward. The ACB block was performed in a 

supine position with the extremity to blocked externally 

rotated. On junction between upper 2/3rd and lower 1/3rd of 

thigh, at the mid-point between the inguinal crease and 

medial condyle, a 10–12 MHz transducer probe placed in 

transverse orientation to visualize the femoral artery in short 

axis deep to Sartorius muscle. Under aseptic precautions, the 

skin was infiltrated with 2-3ml of 2% lignocaine with a 26 g 

h1/2 inch hypodermic needle. The block was performed in 

plane to the ultrasound beam with 21gauge, 100 mm, short 

bevel needle (stimuplex, B –Braun) to position needle tip 

anterolateral to the artery and just deep to posterior fascia of 

Sartorius muscles. When necessary, small aliquots of D5W 

were used for hydrolocalisation of needle tip. Once in 

position a total volume of 20 ml of 0.75% ropivacaine 

1.5mg/kg (upto a maximum of 150mg) was deposited 

adjacent to femoral artery and deep Sartorius muscle, with 

intermittent aspiration. Ropivacaine provides greater 

sensorimotor differential block, has shorter elimination half 

time with lower potential for accumulation, lesser 

cardiovascular toxicity and increased margin of safety over 

bupivocaine.14 After completion of procedure, a sterile 

dressing was placed over insertion site.  

At the end of surgery, as part of hospital protocol, 

multimodal analgesic regimen consisting of intravenous 

paracetamol 1gm & injection diclofenac 75mg were given on 

admission to PACU (Post-operative Care Unit) in both the 

groups. Additionally, for the ACB group, USG guided ACB 

was performed by the anaesthesiologist with 20ml 0.75% 

ropivacaine.  
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The postoperative pain was assessed at rest & on 

movement using 0-10 numerical rating scale (NRS), also 

known as the Numerical Pain Intensity Scale (NPIS).13 In this 

scale, patients rated their pain on a 0-to-10 scale where 0 

represented ‘no pain at all’, rating of 1-3 represented mild, 4-

6 represented moderate and 7-10 represented severe pain. 

Pain intensity levels were measured post-op upto 24 hours. 

Static pain was the pain when patient was in bed rest and 

dynamic pain was when patient was ambulated. The NRS 

scores were assessed immediately postop, at 30min, 1 hour, 

2, 4, 8, 12, 16, 20 and 24 hours postop, by a pain nurse who 

did not know the details of the groups to which the patients 

were allocated and was trained enough to take the relevant 

readings of pain score. 

 Whenever the patient’s NRS >3, intravenous tramadol 

50-100mg boluses (upto a maximum of 400mg) along with 

antiemetic injection ondansetron 0.1mg/kg were given to 

both the study groups.  

Outcome Measures 

Postoperatively patients were assessed by a) Time of first 

request for tramadol after completion of surgery in both 

groups. b) Total dose of tramadol received and frequency in 

the first 24hrs postoperatively in both groups. c) Static and 

dynamic NRS pain scores in 24hrs postoperatively. 

 

Results 
A total of 60 patients completed the study, 30 in the 

conventional group and 30 in the ACB group. Data Analysis 

was done with the Statistical software Windostat version 9.2 

and Microsoft word and Excel have been used to generate 

tables and graphs. Student’s unpaired t-test, Chi-square test / 

Fisher Exact test, were applied to estimate the difference 

between two groups. Tests with p value <0.05 were 

considered statistically significant. 

The two groups of patients were comparable in age, 

height and weight. The average age in conventional group 

was 27.5+6.6yrs and average age in ACB group was 

26.6+7.1yrs. The average weight in conventional group was 

58.2±5.7 Kgs and in ACB Group was 59.6±3.9 Kgs. The 

average height in conventional group was 157.6±4.4cm and 

in ACB Group was 158.3±4.4cm. There was no statistically 

significant difference in age, weight and height among the 

two study groups. (Table 1) 

The ASA physical status grade in conventional group 

was 1.03 ±0.18 and in ACB Group was 1.07 ±0.25. The 

average duration of surgery in conventional group was 98.0 

±3.87mins and in ACB group was 94.83±4.42mins. There 

was no statistically significant difference in The ASA 

physical status grade and the duration of surgery between the 

two study groups. (Table 1) 

The mean static pain score on Numerical Rating Scale in 

conventional group and ACB group was 1.0 respectively at 

POSTOP after surgery (Table 2). The difference in the two 

groups was not statistically significant (p value =1.00). 

Patients in the conventional group reported significantly 

higher NRS static pain scores at 1 hour (1.6 ± 0.65), at 2 hours 

(1.5±0.6), at 4 hours (1.9 ±0.6), at 8 hours (2.0± 0.5), at 12 

hours 1.9 ± 0.6, at 20 hours (2.06 ± 0.449) and 24 hours (2.00 

± 0.0), when compared with the patients of ACB group at 1 

hour (1.0 ±0.00), at 2 hours (1.0 ± 0.0), at 4 hours (1.2 ± 0.6), 

at 8 hours (1.4 ± 0.67), at 12 hours (1.40 ± 0.66), at 20 hours 

(1.77 ±0.50) and at 24 hours (1.53 ± 0.5). This difference in 

the static NRS scores at these hours was found to be 

statistically significant, except for the 16th hour static NRS 

score 

Similarly, there was statistically significant reduction in 

the mean dynamic pain score on Numerical Rating Scale 

among patients in the ACB group when compared with the 

conventional group from 1st hour upto 24 hours except at the 

16th hour postop. (Table 3) 

The mean time of first request of tramadol in the 

conventional group was 1.717 ± 0.18hrs and that in the ACB 

group was 15.33 ± 0.745hrs and this difference was found to 

be statistically significant. The patient’s tramadol dose 

frequency in the conventional group and ACB group were 

3.60+0.67 and 1.2+0.45 respectively and this difference was 

statistically significant. The postoperative 24hr total tramadol 

consumption in conventional group (333.3 ±12.76 mg) was 

significantly higher than the consumption in the ACB group 

(115.0± 7.638mg) [Table 4]

 

Table 1: Patient’s characteristics 

Study parameter Conventional tramadol 

Group (n=30) 

ACL Group (n=30) ‘t’ test p value 

Mean Std.Dev. Mean Std.Dev. 

Age (years) 27.50 6.6 26.60 7.1 0.5 0.6 

Height(cm) 157.6 4.4 158.3 4.4 0.613 0.5 

Weight(kg) 58.2 5.7 59.60 3.97 1.1 0.3 

ASA grade I 27 (90%)  28 (93.3%)   0.561 

ASA grade II 3 (100.0%)  2 (6.7%)  Chi sq: 0.218 0.640 

Duration of surgery 98.0 3.877 94.83 4.424 0.538 0.592 
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Table 2: Comparison of postoperative static NRS (Numerical Rating Scale) pain scores in the two groups 

Static Pain NRS scores 

postoperatively 

Conventional tramadol 

Group (n=30) 

ACL Group (n=30) t test ‘p’ Value 

Mean Std.Dev Mean Std.Dev 

Immediately Post operation 1.00 - 1.00 - - 1.000 

30min 1.066 0.365 1.00 0.00 1.000 0.321 

1hr 1.633 0.6149 1.00 0.00 5.641 0.000 

2hr 1.4667 0.5713 1.00 0.00 4.474 0.000 

4hr 1.933 0.7849 1.1667 0.379 4.818 0.000 

8hr 2.00 0.4549 1.3667 0.6687 4.289 0.000 

12hr 1.933 0.5833 1.433 0.6261 3.201 0.002 

16hr 2.1667 0.4611 2.20 0.9248 0.177 0.860 

20hr 2.0667 0.4498 1.7667 0.504 2.432 0.018 

24hr 2.00 0.000 1.533 0.5074 5.037 0.000 

  

Table 3: Comparison of postoperative dynamic NRS scores in the two groups 

Study 

Parameter 

Dynamic NRS 

Conventional tramadol 

Group (n=30) 

ACL Group (n=30) t test ‘p’ Value 

Mean Std.Dev. Mean Std.Dev. 

Postop 1.000 0.000 1.000 0.000  1.000 

30min 1.266 0.784 1.033 0.182 1.586 0.118 

1hr 3.133 1.852 1.133 0.345 5.814 0.000 

2hr 3.166 1.577 1.233 0.430 6.476 0.000 

4hr 3.700 1.764 1.66 0.660 5.910 0.000 

8hr 3.900 1.538 2.200 1.156 4.836 0.000 

12hr 2.933 1.201 2.400 1.191 1.726 0.090 

16hr 3.800 1.517 4.066 1.617 0.659 0.513 

20hr 4.200 1.471 3.100 1.4227 2.944 0.005 

24hr 2.100 0.402 2.166 0.4611 0.597 0.553 

 

Table 4: Time of first request for tramadol by participants 

Study Parameter Conventional tramadol group 

(n=30) 

ACB Group (n=30) t test ‘p’ Value 

Mean Std.Dev Mean Std.Dev 

Mean time to first request 

of analgesia (in hours) 

1.717 0.188 15.333 0.745 17.724 0.0000 

Dose frequency of tramadol 3.600 0.675 1.267 0.450 15.762 0.000 

24hr tramadol (mg) 333.3 12.76 115.0 7.638 14.681 0.00 

Discussion 
 “Pain is what patient says, hurts”. Thus the emphasis is 

on patient’s experience. Pain is not just a physical sensation 

but also an emotional experience. Pain is derived from Latin 

word ‘’Poena’’ means punishment. It has been described in 

terms of danger very aptly by the International Association 

for the Study of Pain (IASP) as “An unpleasant sensory and 

emotional experience associated with actual or potential 

tissue damage or described in terms of such damage”.15 

The appropriateness of postoperative analgesic 

technique after arthroscopic ACL reconstruction surgery is 

always debatable. Different techniques have been described 

to provide postoperative analgesia such as epidural analgesia, 

sub-arachnoid blockade, local wound infiltration and 

selective femoral nerve blockade. The choice of technique 

might vary depending upon doctors' and patients' 

preferences, co-morbidities and type of surgery.2-6 Every 

method has its own advantages and limitations. In general, 

local or wound infiltration is safe but limited in terms of 

duration of action, depending on the pharmacodynamics of 

the local anaesthetic agent used.6 Spinal and epidural are safe 

but limited in term of pharmacodynamics of local anaesthetic 

agent used and the motor blockade which delay the patient 

recovery and also physiotherapy.  

A reconstruction surgery is associated with moderate to 

severe postoperative pain which can be managed by 

peripheral nerve block. With recent application of ultrasound 

in anaesthetic practice, several techniques of peripheral nerve 

block like femoral nerve block and adductor nerve block are 

performed. Even though femoral nerve block provides 

superior analgesia when compared to traditional intra-

articular injection of local anaesthesia, its use is limited in 

less invasive ambulatory knee surgeries because it results in 

motor blockade of the quadriceps with potential risk of 

falling.1,5-7 Adductor canal block is almost exclusively 
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sensory block that has been demonstrated to reduce the pain 

& opioid consumption after knee surgery.8 

In the present study, 60 ASA physical status I & II 

patients scheduled for elective ARTHROSCOPIC anterior 

cruciate ligament (ACL) repair were randomly allocated into 

conventional analgesia group (n=30) and ACB group (n=30), 

to assess the postoperative analgesic efficacy among them. 

Rescue analgesics in the form of tramadol (maximum 

400mg) were given to the patients of both the study groups 

who complained of pain with NRS score > 3.  

In our study, the NRS static and dynamic Scores among 

the patients of ACB group were significantly lower than the 

NRS static and dynamic scores among the patients of 

conventional group at 1st, 2nd, 4th, 8th, 12th, 20th and 24th hour 

postop, whereas the pain scores were not significant at post-

op (0 mins), 30min and at 16thhr. (Table 2 and 3).similar 

results have been found in studies conducted by Jin SQ et al,16 

Jenstrup MT et al17 and Grevstad U et al,18 where the authors 

have documented that the adductor canal block resulted in 

significantly lesser dynamic and static pain scores among the 

patients undergoing total knee arthroplasty. 

 

 
Fig. 1: Patient positioning in adductor canal approach 

 

 
Fig. 2: The adductor canal beneath Sartorius 

 
Fig. 3: Needle traversing Sartorius and tip within 

adductor canal (in-plane needle approach) and local 

anaesthetic spreading under Sartorius within adductor 

canal 

 

First Request for Rescue Analgesia 

It is found that in ACB group rescue analgesia was 

required at a later stage postop when compared to 

conventional analgesia group among whom 100% rescue 

analgesia was required. The first request for analgesia was 

significantly earlier in conventional group (1.717 ± 0.19 

hours) when compared with the ACB group (15.33 ± 0.75 

hours). Similar results were seen in study conducted by Jin 

SQ et al16 where saphenous nerve block resulted in 

significantly less morphine consumption during the first 24 

postoperative hours. 

 

Frequency and total Dosage of Tramadol Required 

In our study, dose frequency of tramadol among patients 

in conventional group (3.60+0.674) was significantly higher 

than that among the patients in ACB group (1.2+0.45). Also, 

the total analgesic dose requirement for the first 24 hrs in 

conventional group (333.3 ±12.76mg of tramadol) was 

significantly higher than that required among the patients of 

ACB group (115.0± 7.638mg). Our study results are 

comparable with the studies conducted by Jenstrup MT et 

al,17 and Hanson NA et al,19 where it is documented that 

morphine consumption within first 24 hours was significantly 

reduced in the ACB group compared to the placebo group. 

 

Conclusion 
Thus this randomized controlled trial demonstrates that 

USG guided ACB block, as a component of multimodal 

analgesic regimen provides superior analgesia when 

compared to conventional analgesia during the 24hr 

postoperative period among patients undergoing elective 

arthroscopic ACL repair. The Adductor canal block reduced 

postoperative tramadol consumption, increased time to first 

request of tramadol, decreased NRS Scores at rest and 

movement. 
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Limitations of the Study 

In the present study, the observation was done only for 

the first 24hrs postoperatively and not 48 hours. There are 

few areas of uncertainty like optimal dosing schemes (i.e., 

single shot versus catheter, intermittent versus continuous 

catheter infusions, type of local anaesthetics, use of 

adjuvants), coagulation status which require further research. 
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ABSTRACT
Introduction: Acne vulgaris is a common and chronic dermatological disorder of pilosebaceous follicles mainly affecting young adults and 
adolescents. Scarring is one of the dreaded complication as it scars both skin and mind.The patients experience psychological burdens like 
depression, anxiety, low self esteem.
Objectives-
1. To evaluate dermatological life quality index (DLQI) in young adult patients suffering from acne vulgaris 
2.   To determine correlation between acne severity and DLQI.
Material and methods: The present study is a one year cross-sectional study from January 2016 to December 2016. Total 100 patients were 
included in study. Patients in age group of 18-30 years attending dermatology out patient department with all grades of acne vulgaris were included. 
Demographic data was recorded. Diagnosis was established by detailed history and clinical examination. Patients were asked to fill 
Dermatological life quality index questionnaire. Grading of acne vulgaris was done by simple grading system proposed by Indian authors. 
Correlation between severity of acne vulgaris and DLQI was done using Spearman's rank correlation method.
Results: Amongst 100 patients studied, maximum number of patients had  grade 2 of acne vulgaris. A positive and significant relationship was 
observed between Grades of acne and DLQI (Spearman R =0.2326, p=0.01989) at 5% level of significance. 
Conclusion: A  positive  and  significant  relationship  was  observed  between grades  of  acne  and  DLQI,  meaning  higher  the  grades  of  acne  
higher  is  the  effect  of  DLQI.  

KEYWORDS
Acne Vulgaris, DLQI, pilosebaceous follicles.

Introduction
Acne vulgaris is a chronic inflammatory disorder of pilosebaceous 
duct, characterized by polymorphic lesions consisting of comedones, 

 papules, pustules, nodules and cysts.It affects up to 80% of adolescents 
and young adults. While neither life threatening nor physically 

1debilitating, acne can affect social and psychological functioning.
    
Quality of life is a general term which encompasses feeling of joy and 
satisfaction with life. WHO defines Quality of Life (QOL) as “The 
individual's perception of their position in the context of culture and 
value systems in which they live and in relation to their goals, 

2expectations, standards and concerns.” 
    
General health related quality of life measures compare effect of 
different conditions on patient's life. These include Dermatological life 
quality index (DLQI), Skindex, Skindex-29, Skindex-16. Finlay and 
Khan developed widely used DLQI for use in research studies and 
routine clinical practice to assess quality of life.
 
The purpose of this study was to determine impact of acne vulgaris on 
quality of life and psychology of patients, so as to provide early 
psychological intervention as an adjunct to dermatological treatment 
for good outcomes.

Material and methods
This was a cross-sectional hospital based study. Out of total 25748 
patients attending dermatology outpatient department in a tertiary care 
centre, during study period of one year that is from January 2016 to 
December 2016, 1287 patients were diagnosed clinically as acne 
vulgaris. Incidence of acne vulgaris was 5%. 
    
Among these 100 cases were selected for present study according to a 

2 2 formula, sample size= z pq/d [ p=prevalence (83%), q= 100-p, d= 
error was 8, z for 95% confidence interval=1.96~2]. The patients 
suffering from all grades of acne vulgaris between age group of 18 to 
30 years were included for study. The patients having any other chronic 
skin diseases and disabling medical disorders were excluded from 
study. All patients included in this study after obtaining written 
informed consent in Marathi/English/Hindi/Kannada filled a 
questionnaire called, DLQI (Dermatological life quality index). DLQI 
is a validated reliable questionnaire containing 10 questions and 
covering 6 dimensions, such as, symptoms and feelings, daily 

activities, leisure, work and school, personal relationships and 
treatment. Each question is scored as “very much” (score 3), “a lot” 
(score 2), “a little” (score 1), and “not at all” (score 0). Final DLQI 
Score was calculated for all patients.
    
Detailed history was taken for all patients pertaining to socio-
demographic data, presenting complaints, duration of acne, etc. 
Thorough physical examination was done for all patients. Cutaneous 
examination was done on all patients and the following were noted: 
1. Site of lesion (face, chest, back or arms),
2. Type of lesion
3. Grade of acne, 
4. Post acne hyperpigmentation (present/absent),
5. Post acne scars (present/absent)

Acne vulgaris was graded into 4 grades based on a grading system 
3proposed by Indian authors.

Acne vulgaris was graded as:
Grade I: Comedones and occasional papules
Grade II: Papules, comedones and few pustules
Grade III: Predominant pustules, nodules and abscesses
Grade IV: Mainly cysts, abscesses with widespread scarring.

DLQI score interpretation is done as follows:
Ÿ 0–1 no effect on patient's life
Ÿ 2–5 small effect on patient's life
Ÿ 6–10 moderate effect on patient's life
Ÿ 11–20 very large effect on patient's life
Ÿ 21–30 extremely large effect on patient's life.

Correlation between final DLQI score and grades of acne was done.
        
Statistical analysis
Comparison of categorical variables between independent groups was 
done with Chi-square test. 

Correlation between final DLQI score and grades of acne was done by 
using spearman's rank correlation method.

Results
Out of total 100 patients, 47 patients were in age group of 20 or less 
than 20 years. The incidence of acne was higher in females than in 
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males, with female:male ratio 1.0833:1.Out of total 100 patients, 54 
patients had grade 2, 29 patients had grade 3,10 patients had grade 4 
and 7 patients had grade 1 of acne vulgaris. 38 patients had moderate 
effect on quality of life followed by very large effect on life quality in 
33 patients and extremely large effect on life quality in 8 patients.      
 
Table 1: Association between grades of acne and DLQI

A positive and significant relationship was observed between grades of 
acne and DLQI. With Spearman R =0.2326, p=0.01989 at 5% level of 
significance

Discussion
In a study done in Tamilnadu, India, 114 patients above age of 15 years 
were included in study. The mean age was 19.39 years. Furthermore, 

4 maximum patients (64%) were among 15–20 years. According to a 
study  done by Aayush Gupta et al, which consisted of 100 patients, 

5between the ages of 14–45, mean age was 22.49 ± 5.381 years.  The 
study done by Haritha Samanthula et al revealed that majority (53.2%) 

6of the participants belonged to the age group 16-20 years.  Most of the 
7,8,9,10studies  have included an age group between 13 and 18 years and 

11,12 13,14some  studies from 11 years and some  from 17 years. In our study 
maximum number of patients were falling in age group of 18-20 years 
in pre-defined age range of 18 to 30 years. 

Female patients outnumbered males in our study. Similar finding was 
15reported by Durai and Nair.  

 
Our study showed maximum patients with grade 2 of acne             
vulgaris.  These findings were similar to study done by              

4Hazarika N and Rajaprabha R K.  While study done by Durai and 
15Nair showed maximum patients with grade 1 acne which was in 

contrast to our study.

Table 2: Comparison between present study and other studies

Conclusion
This  study  showed  a  positive  and  significant  relationship  between  
grades  of  acne  and  DLQI,  meaning  higher  the  grades  of  acne,  
higher  is  the  effect  of  DLQI.  Thus  grades  of  acne  and  DLQI  are  
dependent  on  each  other.The  assessment  of  impact of  acne  on  the 
quality  of  life  is  essential,  to  detect  those  patients  who  are  at 
increased  risk  of  being  negatively  affected  so  as  to  treat  them  in  
a  more  integrated  manner.
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Grades of 
ACNE

Small 
effect

Moderate 
effect

Very large 
effect

Extremely 
large effect

Total

Grade 1 0 6 1 0 7
Grade 2 15 21 15 3 54

Grade 3 5 8 13 3 29

Grade 4 1 3 4 2 10

Total 21 38 33 8 100

Chi-square=14.1539 p=0.1170

Study done by Conclusions Observations of 
present study

Hazarika N  and  
4Rajaprabha R K 
Worsening of quality of life was 
observed with severity of acne. 
That is, significant association 
was observed between high 
DLQI scores and acne severity.

Similar findings 
were noted in 
present study

15Durai and Nair There  was  significant  
correlation between  the  grade  
of acne and  DLQI  scores

Similar findings 
were noted in 
present study.

Salek MS, Khan 
16GK 

No association between DLQI 
and grades of acne 

Contrast to our 
study

Gupta MA, 
17Gupta AK

No association between DLQI 
and grades of acne

Contrast to our 
study
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TORI SIGN

Hyperostosis occuring in the midline of the hard palate 
(Fig. 1), called torus palatinus or hyperostosis located 
on the lingual aspect of the mandible, termed torus 
mandibularis [1].

TRAMP STAMP SIGN

Tattoos on women that are not religious or ceremonially 
required for their culture. Often on the lower back area; 
they were originally used to signify a life of prostitution. 
This practice continues today but sometimes these 
tattoos are now seen in the non-prostitute population, 
as sign of admiration for the romanticized prostitution 

lifestyle which is linked to drug abuse, physical violence, 
and sexually transmitted diseases. The origin of the term 
dates from the 17th century Yakuza practice of tattooing 
prostitutes on the back. Prostitutes in the Edo period, 
called ‘Yujo’ tattooed themselves with the name of their 
regular customer as a sign of their loyalty. This tattoo is 
referred to as ‘Irezumiko’, which starts with the customer’s 
name and ends with the kanji character 命 (inochi), which 
means life, so this tattoo means “I give my life to ‘name’.”

TOY SOLDIER SIGN

Linear aggregation of neoplastic lymphocytes along the 
dermal-epidermal junction seen in histopathology of 
mycosis fungoides (Fig. 2) [2].

ABSTRACT

Eponyms are used almost daily in the clinical practice of dermatology. And yet, information about the person behind 
the eponyms is difficult to find. Indeed, who is? What is this person’s nationality? Is this person alive or dead? How 
can one find the paper in which this person first described the disease? Eponyms are used to describe not only disease, 
but also clinical signs, surgical procedures, staining techniques, pharmacological formulations, and even pieces of 
equipment. In this article we present the symptoms starting with (T) and other. The symptoms and their synonyms, 
and those who have described this symptom or phenomenon.
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TRENCH MOUTH SIGN

Linear gingival erythema, an erythematous band 
an the free gingiva that follows the contour with a 
reddish chevron appearance (Fig. 3). An indication 
of HIV disease [3-6]. Painful, acute necrotizing 
ulcerative gingivitis. Also called HiVR and NUP signs, 
ulceromembranous gingivitis, Vincent’s infection, 
Vincent’s War sign, and ANUG sign.

HENRI VINCENT

French physician, 1862-1950. His name is associated 
with Vincent’s Disease or Vincent s Angina. It is also 

widely known as Trench Mouth, due to an outbreak in 
soldiers in trenches during World War One. Borrelia 
vincentii used to be spread out worldwide, but is now 
mainly in countries that are not very developed [3,4].

TSUTSUGAMUSHI SIGN

An epidemic disease of Japan due to a zoonotic 
proteus implanted by the bite of a mite (kedani). It is 
marked by fever, swelling of the lymph-glands, and an 
exanthematous eruption fever [7]. Synonym: akamushi 
disease, flood fever, inundation fever, island disease, 
island fever, Japanese river fever, kedani fever, mite 
typhus, scrub typhus (Fig. 4), shimamushi disease, 
tropic typhus, tsutsugamushi.

TUBERCULOUS ULCER SIGN

An ulcer that is characterized by undermined edges 
and is usually painful (Figs. 5A and B) [8,9].

TUNGA EYE SIGN

A skin boil that has the resemblance of a small eye 
(Fig. 6). It can have a 10mm white area with a black 
center. The black center is the abdomen’s caudal tip 
of the parasitic chigoe flea that has burrowed into the 
skin to lay eggs [10,11].

TURNER’S SIGN

Discoloration (bruising) of the skin of the loin in acute 
hemorrhagic pancreatitis; adverse prognostic (Fig. 7). 
Also known as Grey Turners sign [12].

GEORGE GREY TURNER

English surgeon, 1877-1951 (Fig. 8). Served with the 
Royal Army Medical Corps in the First World War. 
First described in 1920 Grey Turner’s sign, in the 
British Journal of Surgery, it was described as a sign 
of hemorrhagic pancreatitis. As a young surgeon, he 
travelled around the world, being received by the Pope, 
Benito Mussolini, the King of Italy and King Alfonso 
of Spain. Five years before his death, Grey Turner 
was made President of the International Society of 
Surgeons. After the war, Grey Turner was briefly famous 
for performing one of the earliest operations to attempt 
the removal of a bullet from a soldier’s heart. The bullet 

Figure 1: Tori sign.

Figure 2: Toy Soldier sign.

Figure 3: Trench Mouth sign.
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was never removed, but Grey Turner’s surgery saved the 
patient’s life. Worked with early cancer research, and 
anticipated the development of chemotherapy [12].

TWIN NEVUS PHENOMENON 
(TWIN-SPOTTING’ PHENOMENON)

The ‘twin-spotting’ phenomenon due to loss of 
heterozygosity and somatic recombination during 
late embryogenesis. The earlier the mutation 
during embryogenesis, the wider is the involvement 
of the skin, central nervous system and other 
structures, and, in contrast, later postzygotic 
mutations generate only skin involvement. Twin 
spotting phenomenon of Happle and Steijen 
has been proposed to explain this phenomenon 
(Phakomatosis pigmentovascularis) [13-15]. In this 
hypothesis, somatic mutations on nearby genes leads 
to mosaic spots in close proximity to one another. 
Phakomatosis pigmentovascularis has been classified 
into four types namely; type I: Nevus flammeus 
and epidermal nevus, type II: Nevus flammeus, 
Mongolian spots, ± nevus anemicus, type III: Nevus 

Figure 4: Tsutsugamushi sign. Figure 7: Turner’s sign.

Figure 8: George Grey Turner.

Figure 6: (a-d) Tunga Eye sign.

a

c

b

d

Figure 5: (a and b) Tuberculous Ulcer sign.

a b
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flammeus, nevus spilus, ± nevus anemicus, and 
type IV: Nevus flammeus, Mongolian spots, nevus 
spilus, ± nevus anemicus.

TWO GLASSES SIGN

This is sign in gonerrhea. It should be remembered 
that purulent leakage from the coil is not enough to 
definitively diagnose the disease, because it can also be 
caused by many other causes. Confirmation of anterior 
urethral involvement may be so-called try two glasses. 
It consists in the fact that if the urine is put into two 
glasses, it will be cloudy in the first glass and in the 
second glass it will be transparent. The cloudy urine in 
both glasses indicates that the rear coil is also occupied.

TWORT-D’I IERELLE SIGN

The phenomenon of transmissible bacterial lysis; 
bacteriophagia. When to a broth culture of typhoid 
or dysentery bacilli there is added a drop of filtered 
broth emulsion of the stool from a convalescent 
typhoid or dysentery patient, complete lysis of the 
bacterial culture will occur in a few hours. If a drop 
of this lysed culture is added to another culture 
of the bacilli, lysis will take place exactly as in the 
first. A drop of this culture will then dissolve a third 
culture, and so on through hundreds of transfers, d’I 
Ierelle attributes this phenomenon to the action of an 
ultramicroscopic parasite of bacteria which he named 
the bacteriophage [16].

FREDERICK WILLIAM TWORT

British bacteriologist, 1877-1950 (Fig. 9). Fellow of 
the Royal Society was an English bacteriologist and 
was the original discoverer in 1915 of bacteriophages 
(viruses that infect bacteria). He studied medicine at 
St Thomas’s Hospital, London, was superintendent of 
the Brown Institute for Animals (a pathology research 
centre), and he was also professor of bacteriology at 
the University of London. He researched into Johne’s 
disease, a chronic intestinal infection of cattle, and 
also discovered that vitamin K is needed by growing 
leprosy bacteria [17].

FELIX HUBERT D’HERELLE

French-Canadian microbiologist, 1873-1949 (Fig. 10). 
Generally known as the discoverer of the bacteriophage, 

a virus that infects bacteria. He experimented with the 
possibility of phage therapy. D’Herelle has also been 
credited for his contributions to the larger concept of 
applied microbiology. After studying medicine in Paris 
and Leiden, Hérelle went to Guatemala City to direct 
the bacteriology laboratory of the municipal hospital 
and teach microbiology at the local medical school. In 
1909 he was sent by the Mexican government to study 
microbiology at the Pasteur Institute in Paris. While 
there, he experimented with a bacterium known to 
cause enteritis (digestive tract inflammation) in certain 
insects. In the course of his work Hérelle occasionally 
noticed clear spots (areas free of bacteria) on gelatin 
cultures of the bacterium under study. Subsequently 
he investigated a form of dysentery afflicting a French 
cavalry squadron during World War I, and he happened 
to mix a filtrate of the clear areas with a culture of 
dysentery bacteria. The bacteria were quickly and 
totally destroyed by an unknown agent in the filtrate 

Figure 9: Frederick William Twort (by National Portrait Gallery).

Figure 10: Felix Hubert d’Herelle (by Institut Pasteur – Musée Pasteur)
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that Hérelle termed an “invisible microbe”; he later 
renamed it a bacteriophage [18].

TYNDALL PHENOMENON

Tyndall effect blue appearance of melanin in dermal 
lesions due to selective light absorption [19,20].

TYPHUS SIGN

A rash that spreads from the armpits to the chest, 
abdomen, and thighs [21]. A sign of Typhus.
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Case Report

IntroductIon

Subcutaneous GA is a rare benign inflammatory entity 
characterized	 by	 nodular	 skin	 colored	 to	 erythematous	
asymptomatic lesions clinically and palisading histiocytic 
granulomas with necrobiosis and mucin histologically. 
Multiple subcutaneous GA is rare in adulthood; which we 
wish to report along with a brief review of its histopathologic 
differential diagnosis 1>.

casE rEport

A 55-year-old female came to our outpatient department with 
a 3 years’ history of asymptomatic skin colored to slightly 
violaceous to yellow-colored elevated skin lesions over the 
extensor aspect of the forearm, elbows, wrist, interphalangeal 
joint,	and	palms	[Figure	1a‑c].	She	had	no	underlying	medical	
condition	 at	 the	 time	of	 presentation.	The	patient	 denied	 a	
history	of	having	any	joint	pains,	any	intake	of	drugs	before	the	
onset of these lesions. Clinical examination revealed several 
round-to-oval, deep subcutaneous, indurated, asymptomatic, 
discrete pigmented lesions ranging in diameter of 4 mm–1 cm. 
In view of the clinical presentation, a differential diagnosis 
of eruptive xanthomas, rheumatoid nodule, and granuloma 
annulare	(GA)	was	kept.

Hematologic and biochemical tests for blood sugars 
revealed	 derangement	 in	 the	 sugar	 profile	which	 revealed	
random sugar – 322/mg/dl, fasting sugar levels – 226 mg/dl, 
HbA1c	–	10.2	along	with	and	 lipid	profile	 showing	mildly	

deranged levels of serum cholesterol – 225 mg/dl, and serum 
triglyceride – 190 mg/dl. Serological tests for rheumatoid 
factor, ANCA, ANA, and anti-CCP  antibody were negative.

Biopsy	 from	wrist	 lesion	 on	 hematoxylin	 and	 eosin	 stain	
revealed the presence of well circumscribed palisaded 
histiocytic granulomas located in the mid and lower 
dermis. Center of these granulomas showed changes of 
necrobiosis in the form of degenerated bundles of collagen 
in	center	 surrounded	by	palisade	of	histiocytes,	fibroblasts,	
multinucleate giant cells, occasional neutrophils, and nuclear 
dust along with stingy faintly blue deposition within the center 
of	 palisaded	granulomas	 [Figure	 2a‑d].	The	biopsy	 section	
was	 negative	 for	 tuberculous	 bacilli	 (Ziehl–Neelsen	 stain)	
and fungal elements (Gomori Methenamine silver stains and 
Periodic	 acid–Schiff)	 and	 stained	positive	 for	mucin	 in	 the	
center of granuloma on Alcian blue staining [Figure 2e]. In 
view	of	the	above	findings,	a	diagnosis	of	subcutaneous	GA	
was reached. Subsequently, two more biopsies were done from 
the forearm which too revealed similar histology.

The	patient	was	started	on	tablet	rosuvastatin	40	mg	daily	and	
metformin 1 gm dose along with tablet glimepiride 2 mg/day 
along	with	capsule	isotretinoin	30	mg/day.	The	patient	reported	
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about	50%	reduction	in	the	size	of	lesions	with	near	flattening	
of the lesions over the elbow region in the span of 1 month.

dIscussIon

The	 cause	 of	 subcutaneous	GA	 remains	 unknown.	 Some	
mechanisms have been proposed such as physical trauma, 
infections	(streptococci,	tuberculosis,	Epstein–Barr	virus,	and	
herpes	zoster),	immunizations,	bug	bites,	diabetes	mellitus,	and	
alterations in the cell-mediated immune responses.[1]

Literature	review	shows	that	the	majority	of	pediatric	and	adult	
patients	with	subcutaneous	granuloma	annulare	(SGA)	have	an	
unremarkable medical history.[2]	The	histopathology	shows	an	
infiltrate	in	the	deep	dermis	and/or	hypodermis	of	granulomas	

predominantly formed by palisaded histiocytes around a 
central	region	of	degenerating	collagen	fibers	(necrobiosis)	and	
abundant mucin, best seen under alcian blue staining.[3]	This	is	
one of the examples of “blue granulomas” on light microscopy. 
Deposition of acellular substances such as mucin or neutrophils 
with nuclear dust renders a bluish hue to the granulomas. 
These	“blue	granulomas”	can	also	be	observed	in	Wegener’s	
granulomatosis, palisaded and neutrophilic granulomatous 
dermatitis, rheumatoid vasculitis, and epithelioid sarcoma.[3,4]

We are reporting a middle-aged patient with multiple or 
disseminated nodules of SGA over relatively less common site 
such as volar aspect of the palm. Detecting the characteristic 
histopathologic features of SGA were essential to differentiate 
the lesion from other similar lesions such as rheumatoid 
nodule	(red	granuloma),	necrobiosis	lipoidica	(red	granuloma),	
and palisaded and granulomatous neutrophilic dermatoses (blue 
granuloma).	The	 differentiating	 features	 between	 these	 are	
highlighted	in	Table	1.[4,5]	The	SGA	nodules	usually	are	slowly	
growing and cause little discomfort which may delay the medical 
consultation.[6] However, sometimes, SGA may show a rapid 
growth that could be alarming to the patient and requires an 
extensive differential diagnosis.[7]	As	the	majority	of	the	SGA	
present on the extensor aspect of the limbs,[8] the presentation 
of	the	SGA	in	our	patient	on	the	palmer	side	of	the	fingers	and	
volar aspect of palm is considered a rare presentation.[9]

To	conclude,	we	are	reporting	a	rare	presentation	of	SGA	with	
disseminated lesions including the involvement of the palmer 
side	 of	 the	fingers,	which	 responded	well	 to	 isotretinoin[10] 
due to its proliferative and inhibitory effects on collagen 
synthesis in combination with the immunomodulatory effect of 
rosuvastatin.[11] SGA should be considered by a dermatologist 
in the differential diagnosis of subcutaneous nodules even in 

Figure 1: (a‑c) Skin colored to slightly violaceous to yellow colored 
elevated skin lesions over the inter phalangeal joints, palm, and extensor 
aspect of forearm

c

b

a

Figure 2: (a) Histiocytic granulomas in deep dermis on H and E scanner view. (b) Palisading histiocytic granuloma with central necrobiosis on H and E, 
×200. (c and d) Area of necrobiosis with nuclear dust along with mucin deposit in the center on H and E, ×400. (e) Central area of necrobiosis stains 
positive for mucin with Alcian blue stain ×200

dc

ba

e
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the absence of concomitant systemic disease and with rare 
presentation.
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Table 1: Differential diagnosis of subcutaneous granuloma annulare

Subcutaneous granuloma 
annulare

Palisaded and neutrophilc 
granulomatous dermatitis

Rheumatoid nodule Necrobiosis lipoidica 
diabeticorum

Clinical Asymptomatic to minimally tender 
skin colored to violaceous nodules 
over trauma-prone sites, scalp
Underlying diabetes, thyroid 
disorders, bites, viral infection

Tender,	erythematous‑to‑violaceous	
papules, plaques, or nodules with 
or without umbilication affecting 
the extensors and acral sites. 
Underlying	CTD

Skin colored to 
erythematous tender 
nodules over extensor 
surfaces	adjacent	to	
elbows, forearm, MCP, and 
PIP	joints.	Underlying	RA

Asymptomatic yellowish 
patch/plaques with mild atrophy 
over shins, abdomen, upper 
extremity. Underlying DM

Histopath Palisading histiocytic granuloma 
with large central area of 
necrobiosis with neutrophils and 
mucin in the center situated in 
deep dermal or subcutaneous 
location.	Eosinophils	may	be	
more common in subcutaneous 
granuloma annulare namely 
classical GA

Early	lesions;	focal	
leukocytoclastic vasculitis with 
dense	neutrophilic	infiltrates,	and	
basophilic collagen degeneration 
surrounded by palisade of 
histiocyte and neutrophilic 
debris. Fully developed lesions; 
leukocytoclastic	debris,	fibrin	
deposit within the palisade

Homogeneous, 
eosinophilic necrobiosis, 
with	fibrin	deposition	in	
palisaded granuloma
May extend to subcut. 
Vasculitis + occasional 
lymphocytes, neutrophils, 
foreign body giant cells 
within palisaded foci

Full-thickness dermal involvement 
of collagen degeneration, alternating 
with	of	granulomatous	inflammation	
giving a “tiered” appearance
Often	extends	to	subcut
Vasculitis ± thickened vessel walls, 
endothelial swelling, histiocytes 
may/may not be arranged in a 
palisade prominent plasma cells

Special 
stain

Alcian blue positive Alcian blue negative/positive Alcian blue negative Alcian blue negative

GA:	Granuloma	annulare,	RA:	Rheumatoid	arthritis,	CTD:	Connective	tissue	disease,	DM:	Dermatomyositis,	MCP:	Metacarpophalangeal,	PIP:	Proximal	
interphalangeal
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INTRODUCTION 

Total hip replacement (THR) procedure is one of the 

most common orthopedic procedures performed 

worldwide due to the predominance of hip arthritis 

population. According to Frost and Sullivan survey, 

approximately 70,000 joint replacement procedures were 

performed in India in 2011 and the requirement of 

arthroplasty was expected to elevate at a compound 

growth rate of 26.7% (calculated annually) till 2017.
1 

Blood transfusion is one of the major requirements in 

THR procedure due to the extensive amount of blood loss 

during the procedure.
2
 However, the transfusion of blood 

carries a risk of acquiring infection along with the 

chances of antibody-antigen reactions making it an 

expensive and unsafe solution for maintaining the 

hemostasis.
3
 Therefore, research to control the blood loss 

is being extensively conducted to decrease the 

requirement of blood transfusion. 

Pharmacological means of controlling blood loss has 

become popular with the introduction of antifibrinolytic 

agents such as tranexamic acid. These agents reduce the 

blood loss and requirement of blood transfusion, apart 

from promoting the maintenance of homeostasis.
4
 Several 
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of tranexamic acid in reducing blood loss during total hip replacement surgery.  
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total blood loss (989.6±340.98 vs. 580.4±131.88 ml; p<0.0001), and the blood loss during surgery (723.5±277.73 vs. 
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studies have reported the efficacy of tranexamic acid in 

controlling blood loss during THR procedure. However, 

reports on complications due to the administration of 

tranexamic acid have not been reported till date. Studies 

taking into account the weight and BMI of the patients (to 

monitor the anemic condition) and the parameters such as 

blood loss before, during and after the surgery in the 

Indian population are lacking. Therefore, the originality 

of the present study lies in the variables and parameters 

selected for evaluating the efficacy of tranexamic acid in 

reducing blood loss during total hip replacement surgery. 

METHODS 

A prospective study was conducted at KLES Dr. 

Prabhakar Kore Hospital and Research centre for 

duration of 2 years from May 2016 to April 2018. 

Patients (n=60) undergoing unilateral, primary total hip 

arthroplasty, operated by a single senior orthopaedic 

surgeon and diagnosed with avascular necrosis of the 

femoral head, primary osteoarthritis, or neck or femur 

fracture were included in the study. The selected patients 

were divided into two groups, control (n=30) and test 

(n=30), with 9 females and 21 males in each group. 

Written informed consent was obtained from the selected 

patients prior to the participation in the study. The study 

was approved by the institutional ethical committee. 

Patients were excluded from the study if they had a 

history of stents, allergy to tranexamic acid, or known 

hepato/renal dysfunction, deep vein thrombosis (DVT), 

cerebrovascular accident or stroke, myocardial infarction, 

pulmonary embolus, late onset color blindness, 

hypercoagulable state, bleeding disorders or abnormal 

Pro-time International normalized ratio. 

Demographic data of the patients was recorded before the 

surgery. Biochemical parameters including the levels of 

blood sugar, blood urea, serum creatinine was evaluated. 

Hemogram, liver function test, blood group, and Rh 

typing were performed. Bleeding and clotting time were 

noted for all the patients. Physical examination of the 

patients involved chest X-ray (postero-anterior view), 

doppler ultrasound, electrocardiography, and 2D echo in 

the patients during the anesthetic evaluation. Operative 

procedure of total hip arthroplasty was performed in 

lateral position by modified hardinge approach.
5
 For pain 

relief, spinal anesthesia with epidural anesthesia was 

provided after the surgery for 48 hours (with 12 hour 

interval).  

Patients included in the test group received slow 

transfusion of tranexamic acid (15 mg/kg in normal 

saline; cyklokapron, pharmacia, Sweden) for 15 min at 

two stages. The first dose was given at the time of 

induction (15 mg/kg) and the second dose (15 mg/kg) 

was given at the time of closure. In addition, all the 

patients were routinely administered with cefuroxime 

injection (1.5 g) before 30 min of the surgery. For the 

management of trauma due to blood loss, patients of test 

and control groups were administered with DVT 

prophylaxis (enoxaparin 40 mg) subcutaneously from day 

2 after the surgery. Blood loss during the surgery was 

collected with the help of suction in the suction 

apparatus. The amount of blood loss was calculated by 

measuring the volume of blood in the suction apparatus. 

Volume of blood absorbed in the swab and mop was 

calculated by excluding their dry weight from the total 

volume. Suction drain (RomoVac no. 14) was used to 

collect blood after the surgery, which was removed after 

24 hours. No reactive bleeding was observed in any of 

the cases. Volume of saline used for lavage was excluded 

from the calculation. Blood transfusion was carried out 

for patients with clinical symptoms such as anemia or 

with hemoglobin levels lesser than 10 g/dl, after the 

surgery. Assessment of hemoglobin was performed 

before and after the surgery. Post op physiotherapy in the 

form of ankle, static, and dynamic quadriceps exercises 

was initiated from day 1. 

Statistical analysis 

Independent t-test and chi-square test were performed 

using of SPSS 21 to analyze the data. P≤0.05 was 

considered statistically significant. 

RESULTS 

Demographic data representing the mean age, weight, 

height, and body mass index (BMI) of the patients are 

shown in Table 1. Statistically significant (p=0.025) 

difference was found between the BMI of the control and 

test group. 

Table 1: Comparison of the variables (n=30). 

Variable Group Mean±SD P value 

Age (years) 
Control 45.7±6.3 

0.091 
Test 48.5±6.3 

Weight (kg) 
Control 71±8.46 

0.919 
Test 70.8±6.71 

Height (cm) 
Control 165.3±8.45 

0.963 
Test 165.2±8.19 

BMI (kg/m
2
) 

Control 26.9±1.74 
0.025* 

Test 25.8 ± 1.96 

*p<0.05. 

Mean pre-surgical hemoglobin levels between the test 

(12.5±1.61 g/dl) and control (12.3±1.43 g/dl) groups were 

comparable (p=0.613). However, evaluation of 

hemoglobin level after the surgery revealed significantly 

(p=0.017) higher levels in the test group (11.1±1.35 g/dl) 

when compared to the control group (10.2±1.47 g /dl). 

Mean blood loss during the surgery in the control group 

(723.5±277.73 ml) was significantly higher (p<0.05) than 

the test group (434.3±131.83 ml).Mean postsurgical 

blood loss was also observed to be significantly higher in 

the control group than in the test group (292±132.38 vs. 

155.8±86.56 ml; p<0.0001). As a result, the total blood 

loss was significantly higher in the control group as 
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compared to the test group (989.6±340.98 vs. 

580.4±131.88 ml; p<0.0001). In addition, the mean drain 

output measured after 24 hours of surgery was also 

recorded to be significantly higher in the control group 

when compared to the test group (269.2±128.4 vs. 

149.2±81.27; p<0.001). Out of 60 patients, 10 patients 

(control group=8, test group=2) required blood 

transfusion. The requirement of transfusion was 

comparatively higher in the control group than in the test 

group. The association between the groups for the 

requirement of blood transfusion was not significant 

(Table 2).  

Table 2: Postsurgical blood transfusions in the control and study groups (n=30). 

Blood transfusion 
Group 

Total P value 
Control, N (%) Test, N (%) 

No transfusion 22 (93.3) 28 (73.3) 50 

0.863 1 unit 5 (16.7) 2 (6.7) 7 

2 unit 3 (10) 0 (0) 3 

 

DISCUSSION 

Tranexamic acid has been reported to be effective in 

reducing the blood loss in orthopedic procedures, thereby 

reducing the need for the transfusion of blood.
6
 The 

therapeutic concentration of tranexamic acid should reach 

a level of 5-10 mg/l in the plasma for being 

therapeutically active in reducing the blood loss.
7
 

Intravenous administration of 15 mg/kg of tranexamic 

acid, as administered in the present study, has been 

reported to result in the requisite plasma concentration 

leading to substantial reduction in bleeding during the 

operation, as proven by several studies.
7,8

  

The present prospective study was designed to confirm 

the beneficial effects of tranexamic acid administered 

during and after the hip replacement surgery. The 

assessment was done by comparing two groups of 

unilateral THR patients. The tranexamic acid treatment 

protocol used in the present study is based on the 

knowledge of pharmacokinetics and postarthroplasty 

fibrinolysis properties of tranexamic acid. The peak 

plasma tranexamic acid levels are attained immediately 

upon intravenous administration. Tranexamic acid has the 

elimination half-life of 3 hours and its effect is reported 

to be dose-dependent in nature with lower doses (15 

mg/kg) being more effective in hip arthroplasty and 

higher doses (≥30 mg/kg) in knee arthroplasty.
9
  

A record of demographic data of the patients is essential 

before the initiation of THR procedure, as patients with 

more weight and BMI tend to develop postoperative 

complications. Obese individuals also tend to undergo 

longer duration of surgery and have higher requirements 

of intraoperative blood transfusion. In the current study, 

all the patients were below 30 kg/m
2
 and hence were 

hypothesized to incur lesser complications after the 

surgery.
10

  

The morbidity and mortality associated with anemia must 

be weighed against the risks associated with blood 

transfusions for surgical procedures with a high risk of 

bleeding. Majority (90%) of the patients in the previous 

studies have been diagnosed with postoperative anemia 

after arthroplasty leading to insufficient oxygen supply 

and an increase in the risk of myocardial infarction, the 

leading cause of death following major orthopedic 

procedures.
11,12

 Hemoglobin levels was significantly 

(p=0.017) reduced in the control group as compared to 

the test group in the present study. The reduction of 

hemoglobin levels due to excessive bleeding can also 

lead to myocardial infarction.
7
  

Use of liberal blood transfusion strategies decrease 

mortality rate;
13

 however, can be associated with 

potentially life-threatening risks such as incompatibility 

and pulmonary edema
14

 On the other hand, tranexamic 

acid therapy has been reported to be one among the 

intensely studied blood-sparing strategies with reports of 

being relatively inexpensive and highly effective in 

reducing bleeding, during and after surgery.
8
  

The blood loss during and after the surgery and the total 

blood loss were observed to be significantly reduced by 

39% (p<0.05), 47% (p<0.0001), and 41% (p<0.0001), 

respectively in the test group of the present study. The 

findings were consistent with the reports of similar 

studies and supports the hypothesis that tranexamic acid 

induces the inhibition of early fibrinolysis before the 

body’s usual response.
15-17

 The evaluation of 

postoperative hematoma was not significant when 

assessed between patients treated with tranexamic acid 

and placebo in a similar study and, hence was not 

performed in the present study.
18,19

  

Reducing the need for allogeneic blood transfusions 

minimizes the risks of infection and fluid overload, which 

occurs due to an immunomodulating effect.
20

 The present 

study also indicated 75% reduction in the requirement of 

blood transfusion with the administration of tranexamic 

acid. The use of tranexamic acid during the surgery often 

gives rise to concerns, as it increases the risk of DVT, 

after the surgery. However, no evidence of DVT was 

found in the control and test groups in the present study 

and in similar studies.
15

 

CONCLUSION 

Administration of tranexamic acid is a cost-effective way 

of reducing blood loss during and after the surgery in 
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THR, as evidenced in the present study. The treatment 

appeared to be safe as there was no increase in 

thrombotic complications such as DVT or pulmonary 

embolism. Further studies can include large-scale 

randomized trials for ascertaining the most effective dose 

of tranexamic acid required to be administered in THR. 
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ABSTRACT 
BACKGROUND: A slow learner  is  one who has the ability  to learn necessary  academic skills ,but at rates and 
depth below  same age peers.[1] These students have learning difficulties which tend to increase,  if the teaching  is  
not suitably graded to their slower rate  of progress, and modified to achieve the most effective ways  of 
learning.[2]As there is a need to introduce variety in teaching learning method for slow learners, which will make their 
learning more interesting , remembering ,repetitive type ,the current  study is planned.  The aim of the present study is 
to compare and evaluate the  modified TBL  method of teaching with that of tutorial method of teaching in 
pharmacology among slow learners of 2nd year medical undergraduates.  
METHODOLOGY: A total of 24 slow learners from II MBBS repeater batch were included in the study. Out of 6 
classes, first 3 classes were taught by modified TBL method and next 3 classes were taught by tutorial method. 
Students taught by modified TBL underwent with IRAT,GRAT and application based exercises  like discussion of 2 
clinical cases with previous university exam questions covering the topic, and drug of the week. Four teams of 
students were constituted by six students in each team .On the day of teaching session, topics were discussed in the 
presence of the faculty facilitator. Students evaluated these teaching sessions through questionnaire. RESULTS: 83 % 
of slow learners felt that the modified TBL sessions were better at fulfilling learning objectives , enabled better 
understanding(83%) , were more interesting(87%) ,ensured greater student participation and involved greater effort on 
the part of students( 91%), as compared to traditional tutorial teaching methods. Most of the students( 96%) opined 
that more modified TBL sessions should be organized in the future.CONCLUSIONS:Modified TBL method of 
teaching improves the learning ability & learning outcomes of the slow learners when compared with tutorial method 
of teaching 
 Key words : pharmacology teaching, tutorials, modified team based learning 
 
INTRODUCTION: 
In today’s world, unfortunately ‘learning’ has 
become a one size-its-all process that is not 

tailored to suit a person’s abilities. The problem, 
however, is that not all children can adapt to such 
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a rigid style of learning. Some student just cannot 
cope with the fast-paced and rigid approach that is 
characteristic of conventional teaching. Due to 
this, a gap forms between their true ability and 
their performance level .  We need to give special 
attention  to slow learners  which will help them to 
overcome their problems that are the concomitants  
of severe educational  and social failure  and they 
need  more time, more repetition, and often, more 
resources from teachers to be successful.[1] As 
today’s conventional teaching is not helping these 
slow learners we teachers need to direct our 
teaching towards the development of slow 
learners. [2]A study on “evaluation of a modified 
team based learning method for teaching general 
embryology to 1st year medical” in department of 
anatomy of St.john’s medical 
college,Bangalore,India showed that modified 
TBL method of teaching were better in fulfilling 
learning objectives, enableling better 
understanding, more interesting, ensured greater 
student participation  and involved greater effort 
on the part of students as compared to traditional 
teaching methods.[3] Another study conducted in 
a medical school of Mauritius to identify slow 
learners, their problems and to innovate a method 
sticking to the time constraint and devised a 
method to streamline their learning in students. So 
they used peer tutoring as innovative method of 
teaching to slow learners .Result of the study 
showed significant improvement in learning 
outcome of slow learners.[4] 
As there is a need to introduce variety in teaching 
learning method for slow learners, which will 
make their learning more interesting , 
remembering ,repetitive type ,the current  study is 
planned.  The aim of the present study is to 
compare and evaluate the modified TBL method 
of teaching versus tutorial method of teaching in 
pharmacology among slow learners of 2nd year 
medical undergraduates   
 
MATERIAL AND METHOD: 
A total of 24 slow learners from II MBBS repeater 
batch were included in the study. Students with < 

40% in Ist internal assessment marks were 
identified as slow learners. Before the beginning 
of study, ethical approval was obtained from the 
institutional ethics committee and written 
informed consent was obtained from students who 
participated in the study. These slow learners were 
given with structured questionnaire to assess their 
attitude towards teaching learning aspects in 
pharmacology . A total of 6 tutorial classes were 
allotted and each class last for 2 hours. Out of 6 
classes,3 classes ie.antianginal 
drugs,anticoagulants & treatment of anemia were 
taught by modified team based learning (modified 
TBL) method and remaining 3 classes ie. drugs 
for Rheumatoid arthritis & gout, Antiemetics , 
Antimigraine  were taught by tutorial method. 
One week prior to modified TBL sessions, all 24 
slow learners was given handouts which contained 
the following: 1) Topic with learning objectives; 2 
)2 clinical case histories with five related 
questions; 3) the previous university exam 
questions covering the topic ,4)drug of the week 
and 5) references. On the day of modified TBL 
session,24 slow learners were randomly 
distributed into 4 teams(6 students in each team) 
.The teams were changed in all three  sessions.   
Modified TBL procedure was explained to all the 
students.All of them  undergone individual 
readiness assurance test for 10 
minutes(IRAT),group readiness assurance test for 
20 minutes(GRAT),and Application based 
exercises(60 minutes).IRAT was conducted by 
giving 10 MCQs to individual students and 
answers was collected immediately and it was 
considered as pretest.In GRAT,group wise 
discussion on MCQs was done . Application based 
exercises was conducted by discussing  2 clinical 
case histories with five related questions with 
previous university exam questions covering the 
topic and drug of the week. Same staff facilitates 
all the sessions. Out of four team, randomly each 
team was asked to present and discuss either of 
any one case history with 5 question and answers, 
university question and answers , drug of the 
week.  The five questions that followed each case 
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history were framed in such a way as to cover, as 
far as possible, all important material related to 
that topic. The drug of the week was taught as 
same as we teach in tutorials.Eg:for the topic 
Antianginals ,drug of the week was Nitrates.At the 
end of each session, post test was conducted by 
giving the  same 10  MCQs given in IRAT. In 
tutorial sessions,lecture was given on the topic and 
drug of the week was discussed.In this study ,TBL 
method is modified according to the learning need 
of slow learners . 
After all six pharmacology classes were 
completed, the students were asked to fill up a 
questionnaire [Table 1]. This questionnaire was 
devised specifically for comparing the modified 
TBL sessions to the tutorial classes on certain key 
aspects of learning ie.overall  satisfaction with the 
method of teaching, impact on quality of learning, 
satisfaction with team assignment, learning impact 
on clinical reasoning ability and professional 
development. These students had to answer total 
eight items with the yes/no options. The number 
and percentage of students responding to each 
item was noted. The mean rating for each item 

was calculated [Table 1]. Students suggestions 
and remarks were also elicited. The facilitator. 
subjective opinion about the modified TBL 
sessions was noted.Learning outcome of slow 
learners were evaluated by comparing pre and 
post test score and also observed their 
performance in 2nd IA which was compared  with 
that of 1st internal marks. 
 
RESULTS: 
All 24 slow learner from 2nd MBBS odd batch 
students responded to the questionnaires. In the 
beginning of study, attitude of slow learners on 
conventional pharmacology teaching and their 
learning abilities with their learning outcomes, 
were assessed through questionnaire. From the 
table 1 it was observed that 42% of students were 
not confidant in subject because of conventional 
teaching method and 88 % think that there is a 
need of more interesting, remembering, repetitive 
type of teaching in pharmacology.29% of students 
accepts that they are lack of concentration, 
communication skills and also low self esteem 
which reduced their learning abilities. 

 

 
Table 1: Assessment of the attitude of slow learners on the teaching and learning aspect  in  pharmacology 
 
Items Items Yes % No % 

Q1 
I can understand pharmacology  very well by conventional 
teaching method 

20 83.3 4 16.7 

Q2 I can take notes during the theory class  21 87.5 3 12.5 
Q3 I can concentrate very well in the theory class 20 83.3 4 16.7 

Q4 
I am confident  in the subject because of the conventional 
teaching method 

14 58.3 10 41.7 

Q5 
I have got good self esteem, communication skills and 
concentration skills 

17 70.8 7 29.2 

Q6 I am aware of my internal assessment marks 23 95.8 1 4.2 
Q7 I got less marks in internal assessment. 23 95.8 1 4.2 
Q8 I need special class to improve my performance  10 41.7 14 58.3 

Q9 
I think there is a need of more interesting, remembering 
,repetitive type of teaching in pharmacology 

21 87.5 3 12.5 
 

At the end of 6 week, perception of all 24  slow learners  on modified TBL method of teaching    versus 
tutorial method of teaching were collected through structured questionnaire . The responses to each 
statement are summarized in Table 2. 
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Table 2: Perception of slow learners on modified TBL method of teaching versus tutorial method of teaching 
 
Items Items MTBL % Tutorials % 

Q1 The teaching method more effective in fulfilling 
learning objectives 20 83.33 4 16.67 

Q2 The teaching method enabled better understanding of 
the subject 20 83.33 4 16.67 

Q3 The teaching method enabled greater student 
participation  22 91.7 2 8.33 

Q4 The teaching method was more interesting and 
interactive 21 87.50 3 12.50 

Q5 The teaching method was more of repetitive type 15 62.50 9 37.50 

Q6 The teaching method will help to improve my 
performance in exams 22 91.67 2 8.33 

Q7 The teaching method required more effort on the part of 
the student 21 87.50 3 12.50 

Q8 This type of teaching classes should be organized in 
future 23 95.83 1 4.17 

 
From Table 2, it is evident that a large majority 
of the students preferred the modified TBL 
method over tutorial method of teaching. 83%  of 
the students felt that the modified TBL sessions 
are better at fulfilling the learning objectives &  
enabled better understanding of the subject and  
87%  felt modified TBL classes are more 
interesting as compared to tutorials  respectively.  
Ninety two and 88% of the students thought that 
the modified TBL method enabled more student 
participation and involved greater effort on the 
part of students as compared to traditional tutorial 
method of teaching. 63% students thought that 
mTBL method was more of repetitive type which 
helps them to remember the subject & it was 
evident that 92 % of students thought that mTBL 
will help to improve their performance in exams 
respectively. 96% of students opined that more 
such modified TBL sessions should be organized 
in the future. 
The learning outcome of the students are assessed 
through their performance in tests . Evaluation of 
pretest and post test showed that slow learners 
after modified TBL classes scored high in post 
test in comparison with post test score after 
tutorial classes. Evaluation of  2nd IA marks 
showed that 71% of slow learners got more 
marks when compared to 1st IA marks.  

Most of them felt that modified TBL method was 
good, provided they were given adequate time to 
prepare for these sessions. From the facilitator’s 
point of view students came well prepared for  
first two sessions and interest in the class was 
kept up throughout. Most of the answers came 
from the students themselves and the facilitator 
had to use the already prepared PowerPoint 
presentation only to show relevant pictures and 
diagrams to further aid understanding. But in 
third session many students did not  prepared for 
the class and facilitator felt difficult to get 
individual answers. 
 
DISCUSSION 
 Slow learner doesn't have the same cognitive  
ability  as  the  other  students  in  their  class,  the 
characteristics  of  a  slow  learner  has  to  be  
understood to  deal with them in the mainstream  
class. The slow learner cannot do complex 
learning i.e.,  learning  which  involves  complex  
thoughts.  They are usually anxious, have low 
self-esteem and poor  concentration  skills.They 
live in the present and have no long-term  goals  
[4].  In  a  medical  school,  the curriculum  
content  is  vast  and  the  time  span limited.  
Most  of  the  teaching  hours  at  the medical 
school are assigned to learning theoretical  
knowledge from didactic lectures and practical 
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and clinical  skills  from  doing  and  
experiencing. The  curriculum is not designed for 
different  learning  styles  of  the  student and 
definitely not giving any thought to the slow 
learner. The vast curriculum, the huge 
expectations of the teachers  and  parents  put  an  
emotional  burden  on  the students. Such 
students are the ones who go on to becoming 
Slow Learners (SL) [4].These  learners  pose  a  
problem  not  only  for themselves but also  for 
their teachers. Repeated  poor performance 
causes these students to become a burden not 
only to their parents but also to the medical 
school. 
The  current   study  is  focused on  teaching  
methods ie. modified TBL versus tutorial method 
of teaching among slow learners. The most 
widely used method in India for theory classes is 
the lecture method. However there are many 
drawbacks of this method like passive nature of 
audience, limited opportunity for feedback lead 
to low receptivity.[5,6] and very often material 
covered by a lecture can be more easily acquired 
from a textbook or internet etc. Slow learners and 
under achievers learn better by tutorials, as 
lectures do not adapt to the rate of learning of 
individuals.[6,7] 
In order to encourage more interesting active 
teaching learning, modified TBL approach of 
teaching was introduced to the slow learners. 
Three  important principles were followed during 
the study- 1) proper formation of group ,2)pre 
class preparation time was given before each 
session 3) the students must receive frequent and 
immediate feedback on group performance.[8] In  
present study, TBL sessions were modified so as 
to fit them into the time frame of a 2-hour tutorial 
class. Each time 4 new teams were made by 
random selection of students before conducting 
TBL session. Modified TBL sessions were 
designed in a logical sequence, thus promoting 
active learning. An additional benefit  to the  
students  was  that the examination questions  
were also discussed and immediate feedback was 

provided to each group by the faculty facilitator 
after discussion of the case histories .Modified 
TBL method helped student to achieve higher 
level cognitive skills  and also they learnt to 
apply their knowledge in solving clinical 
problems. Such problem solving abilities are 
required on a day-to-day basis by clinicians. 
Students learn better when they have to explain 
their thought process, rather than just reading a 
book and attending a lecture and assuming that  
they have understood the topic. This  method  
play  a  major  role  in  developing  
communication  skills of the students. 
Some of the drawbacks of this method  are  
adequate time should be given to prepare for the 
classes. Thus, it is not possible to use this method 
successfully if the classes follow each other in 
close succession, as is often the case in most 
medical colleges.In one of the study[reference]on 
modified TBL ,Some of the students felt that 
difficult concepts within a particular topic needed 
a lecture class  and that these topics could not be 
adequately covered by the modif ed TBL method. 
A solution to this could be to have short lecture 
classes emphasizing important concepts along 
with active learning methods.[9,10]But in our 
study important concepts were emphasized by  
explaining drug of the week as a part of modified 
TBL method. 
The response of the students in this study 
indicates that most of the students preferred the 
modified TBL method to the tutorial method. The 
students felt that working in teams was an 
effective way of learning content and applying 
this to practice clinical reasoning skills. The 
faculty felt that this method ensured a closer 
interaction between them and the students , also 
found that students learning abilities improved by 
Modified TBL method  which was proved on 
evaluation of pre &  post  test  and 2nd internal 
assessment. Other studies have shown that 
knowledge acquisition with the TBL method 
compared favorably with more traditional 
methods such as lectures.[11-15]A study by  
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Parmelee et al. have recently assessed the 
attitudes of medical students to TBL in the pre-
clinical curriculum. Overall result of the study 
showed that  students gave a favorable evaluation 
of the TBL method of teaching.  
In a field of medical education , there is a need of 
innovative teaching methods which makes the 
students more confidant in gathering data, 
analyzing  and solving  the clinical  problems 
.Modified TBL method of teaching is an active 
teaching method which  creates appropriate 
learning environment for slow learners and also 
proved to improve the learning abilities as well as 
learning outcome of each student .  
 
CONCLUSION: 
Slow learners have been taught by modified TBL 
as well as tutorial method of teaching. The 
students response was encouraging and a 
majority of them preferred  modified TBL 
method over tutorial method and wanted these 
sessions to be continued in future. Modified TBL 
method of teaching created a good learning 
environment to the slow learners and help them 
to improve  communication skills, clinical 
problem  analyzing  and solving ability, enhance 
their confidence to face exams and also improve 
their academic performance. Modified TBL, an 
innovative method of teaching can be 
implemented in curriculum to improve the 
learning abilities and learning outcome of slow 
learners .  
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Abstract 
There are unanswered questions with respect to participation of females in competitive sports whether the fluctuating sex steroid levels of 

menstrual cycle affect the muscle contractility, endurance as well as the metaboreflex generated out of it. 

Aim: To study the impact of different phases of menstrual cycle on select muscle properties like MVC, MET, time to fatigue as well as HR 

and BP responses to the static isometric exercise metaboreflex. 

Materials and Methods: Thirty eumenorrhic females were enrolled during different phases of menstrual cycle. The subjects were asked to 

maintain the grip on the Jamar hand grip dynamometer at 30% MVC, the endurance time and time to fatigue were calculated and 

cardiovascular responses arising out of it like Heart rate, BP were recorded. 

Statistical Analysis: Data was analyzed statistically using student’s paired t-test. 

Results: The luteal phase showed higher values for all the baseline characteristics like HR, SBP and DBP. The (210±12.51) sec endurance 

time in the follicular phase was greater than (196±19.15) sec in the luteal phase, the MVC value (162±16.45) Newton was significant in the 

follicular phase as compared to luteal phase value of (158±20.34) Newton, The HR was (90±26.45) bpm in the follicular and (98.2±32.34) 

bpm in the luteal phase using isometric HGD. 

Conclusion: The luteal phase of menstrual cycle emphasized that the muscle was easily fatigued vis-a –vis the follicular phase where the 

muscle exemplified a greater contractile strength. The pressor response to the ergonomically generated metaboreflex for a bout of static 

isometric exercise was higher during the luteal phase. 

 

Keywords: Follicular, HGD, Isometric, MVC. 

Introduction 
The menstrual cycle is a rhythmic endogenous cycle 

characterized by periodic shedding of the uterine 

endometrium and cyclical changes in the ovary which is 

orchestrated by fluctuating sex steroid hormones. The 

ovarian hormones especially have widespread effects on 

multitude of organ systems, one of them being been 

attributed to their ability to affect the lipid metabolism, 

muscle contractile properties as well as autonomic 

transmission. The presence of oestrogen receptors in the 

heart, VSM, and NTS, as well as certain areas in the 

medulla which regulate autonomic activity2  and  changes in  

density of adrenoreceptors,3 changes in the level of second 

messenger involved in sympathetic transmission i.e -cAMP 

levels,4 and  levels of the enzyme involved in synthesis of 

NO i.e-q NOS activity which affect local skeletal muscle 

blood flow5 point towards a definite interaction of the 

cardiovascular system and the ANS. Oestrogen is reported 

to activate the Ergoreflex, alter the autonomic responses 

generated out of it, attenuate accumulation of waste  product 

of muscle metabolism.6,7 Oestrogen has proved its efficacy 

in animal studies that there is a decrease cardiac baroreflex 

sensitivity due to vagal activation in response to exercise.8-10 

There is a huge body of research on the endogenous sex 

steroids on muscle properties with a decline in the muscle 

mass and force generating ability at menopause which can 

be reversed substantially with hormone replacement therapy 

corroborating the role of endogenous gonadal hormones on 

muscle strength and fatigability across the cycle.11 Hand 

Grip dynamometry is a standard exercise stressor used in 

clinical practice to simulate static isometric exercise. Use of 

a simple non- invasive physical stressor like HGD can be 

used to study the autonomic responses, contractile muscle 

strength, endurance time and fatigability in humans. 

Muscular performance can be assessed in terms of 

maximum voluntary contraction using the hand grip 

strength and the Endurance time for the same. 

There are array of conflicting nature of studies who 

found that HR and BP responses to a hand‐grip exercise 

were similar during both the phases, although there was a 

reduction in muscle sympathetic nerve activity during the 

Luteal phase.12 while some others have reported greater 

SNS transmission during the second half of menstrual cycle, 

progesterone being a thermogenic hormone also increases 

the cardiac excitability and hence influences the HR and BP 

responses.13-15 Studies conducted using HRV as a 

measurement tool have documented a grater vagal 

facilitation during the first half of menstrual cycle.16 Results 

of a study have demonstrated no effect on the response to 

static hand grip exercise while some others have found a 

stronger handgrip strength during the menstrual phase, 

attributed to the lower oestrogen and progesterone levels 

during the bleeding phase.13,17 It is clear that contractile 

strength, endurance time and the cardiovascular responses 

generated to the exercise stressor determine individuals 

work capacity. Conflicting data surrounding the effect of 

sex steroids on athletic performance and the conflicting 
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intricacies involved in the same require further 

investigation. 

 

Aim 
1. To study the influence of different phases of menstrual 

cycle on Muscle contraction and Endurance time. 

2. To investigate into the cardiovascular responses like 

HR, BP changes to the static isometric exercise 

metaboreflex. 

 

Materials and Methods 
Study Design 

Cross-sectional. 

Duration 

December 2011 till February 2012 

Source of Data 

In the present study the data was collected from the students 

of first year M.B.B.S for the academic year 2011. 

Sample Size 

Thirty eumenorrhic girls aged 17 -20 years of age studying 

their first year MBBS course were selected. 

Sample Size Estimation 

Expected Reduction-(Mean) =d=20. 

SD=40 =σ  

ά = 0.05   One sided  Z ά = 1.65 

β   = 0.2   Power 80%  Z β = 0.84 

n = [(Z ά + Z β) σ / d]2 = 24.8 = 25 =30   

Based on sample size calculation 30 MBBS phase 1 

females aged 17-20 years who are eligible were enrolled at 

the time of data collection. 

Inclusion Criteria:16 

Thirty eumenorrhic girls aged 17 -20 years of age studying 

their MBBS course with regular menstrual cycle duration of 

28 days at least 2 months prior to the study, having no 

medical or gynecological problems, no well-defined 

premenstrual tension were enrolled. 

Exclusion Criteria:16 

Subjects who had irregular menstrual cycles, dysmenorrhea, 

menorrhagia, endocrine disorder or consuming over the 

counter drugs like cough suppressants, hormonal 

replacement therapy, drugs that alter the functioning of the 

cardiovascular system were not enrolled in the study. 

The study was approved by IEC of the college and the 

participants voluntarily signed the written informed consent. 

A detailed menstrual history which included the no of days, 

regularity and total duration of cycle was collected prior to 

enrolment of every participant. 

If the first day of bleeding is considered as Day 1, the 

phases marked out were and confirmed by basal body 

temperature monitoring: 

1. Follicular (10th day) 

2. Luteal (20thday). 

Instrument- Jamar Hand Grip Dynamometer, Inc, Ambala 

(0-60) Kgs 

Study Procedure:16 

The subjects sat on a chair, flexed their elbows and with the 

wrist in neutral position they grasped the Jamar hand grip 

dynamometer maximally. Sets of five consecutive trials 

were given and the highest value noted as MVC. 30% MVC 

was then calculated. Participants sustained submaximal 

contractions of handgrip strength at 30% MVC, as long as 

possible voluntarily or at least for 4 mins if possible. 

Endurance time for the 30% MVC was noted and strength 

expressed in Newtons.16,18 

BP was measured in the opposite arm at the end of1st, 

2nd & 4th (or if the time duration was less than 4 mins then 

the BP was recorded just before release of the grip).  

BP response to sustained handgrip test >= 16 mm Hg 

was taken as normal.  

>=11 -15 mm Hg as Borderline  

<= 10 mm Hg as Abnormal 

 

Statistical Analysis 

The analysis of the results was as Mean±SD.  Student paired 

t-test was used to compare results between the two phases 

and a “p’ value less than 0.05 was considered significant. 

 

Results 
The current study used variables like heart rate, B P 

responses which arise out of activation of the metaboreflex 

in response to isometric HGD exercise. Using the same the 

MVC, Endurance time and time to Fatigue were calculated 

 

Table 1: Shows the distribution of demographic variables 

Age (yrs.) 18.3±0.66(17-20) 

Weight (kg) 56.7±7.55(47-65) 

Height (m2) 1.56±0.04(1.51-1.68) 

 

Table 1: The participants are of the average age group of 18 

years and average weight of 56 kgs. 

 

Table 2:16 Baseline HR and Blood pressure responses 

between the two phases of menstrual cycle 

 Follicular 

(mean ±SD) 

Luteal 

(mean ±SD) 

P value 

HR (bpm) 78.8  ±7.48 84  ±  8.17 0.003* 

SBP(mm HG) 113.9 ± 6.63 115.8 ±5.91 0.005* 

DBP(mmHg) 72.8 ±6.90 76.5 ± 6.82 0.002* 

*-Significant, NS-non significant. 

 

Table 2 Shows that the baseline HR as well as SBP and 

DBP are higher during the luteal phase. 

 

Table 3: Shows the comparison of cardiovascular responses 

to exercise metaboreflex at 30% of MVC Just before release 

of grip between follicular and luteal phases of menstrual 

cycle 

 Follicular 

(mean ±SD) 

Luteal 

(mean ±SD) 

P value 

HR (bpm) at 30% of 

MVC 

90±26.45 98.2±32.34 <0.005* 

SBP (mm HG)at 30% 

of MVC 

124±12.27 130±14.35 0.005* 

DBP (mmHg) at 30% 

of MVC 

91±11.5 95.7±17.76 0.004* 

*-Significant, NS-non significant, MVC-maximum 

voluntary contraction 
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Table 3 Shows that the HR, SBP and DBP are higher in 

response to exercise induced Ergoreflex during the luteal 

phase pointing towards a greater sympathetic activity to a 

physical stimuli. 

 

Table 4: Shows the comparison of MVC and Endurance 

time at 30% of MVC between follicular and luteal phases of 

menstrual cycle 

 Follicular 

(mean ±SD) 

Luteal 

(mean ±SD) 

P value 

MVC 

(Newtons) 

162±16.45 158±20.34 <0.005* 

Endurance 

time (secs) 

210±12.51 196±19.15 0.004* 

*-Significant, NS-non significant 

 

Table 4 Shows that the MVC in Newtons is lower while the 

time for onset of fatigue in the muscle is early in the luteal 

phase. 

 

Discussion 
In the present study we examined whether certain muscle 

properties like MVC, endurance and fatigue as well as 

cardiovascular responses evoked by activation of exercise 

induced metaboreflex seems orchestrated by fluctuating 

levels of gonadal hormones. In the current study the resting 

HR and BP are raised during the second half of menstrual 

cycle and in response to a bout of static isometric exercise 

i.e.-30% of MVC the cardiovascular responses like HR and 

BP responses were higher in the second half of menstrual 

cycle which proves that there is a greater Pressor response 

to a physical stimuli during the same. The contractile 

properties like Maximum voluntary contraction as well as 

endurance time was greater in the second half of menstrual 

cycle which proves that the fluctuating levels of sex steroids 

namely oestrogen and progesterone are implicated in the 

cardiovascular as well muscle contractile force and fatigue 

to a single bout of static isometric exercise. There are 

studies of the consenting opinion that the progesterone 

dominated  phase of menstrual cycle i.e- the second half of 

menstrual cycle  is characterized by a greater sympathetic 

activity18,19 and reinstates the role of oestrogen as a Para 

sympathomimetic agent as oestrogen  facilitates the turnover 

of the rate limiting enzyme acetyl choline transferase, key 

agent in the vagal modulation of the reduced heart rate 

during the follicular phase.20 Muscle fatigability and its 

contractile strength are subjected to interaction with the sex 

steroids, where the muscle is more slower and fatigable as 

compared to the follicular phase but stronger which are 

similar to the results published by other authors.21,22 

Oestrogen promotes glycogen storage at the level of 

muscle as well as liver which could be the reason behind 

greater MVC.23 Oestrogen during the follicular phase would 

provide fuel to the exercising muscle by providing  glucose 

and free fatty acids as well as the oxidative capacity, 

favoring endurance performance.22 The endurance time is 

related inversely to the exercise induced metaboreflex. 

Muscle is dependent on its blood flow for supply of oxygen 

& glucose & greater contraction of muscle leads to also by 

hampered venous drainage of waste products (H+, Pi, 

H2SO4) which is majorly vindicated in case of muscle 

fatigue.24,25 

The Oestrogen induced reduced SNS activity leads to 

vasodilatation, hence the muscle remains better perfused & 

there is prolongation of endurance time.12,26 Studies have 

proved that the rising levels of  progesterone during the 

second half of menstrual cycle inhibits the neuromuscular 

cross linking while oestrogen actually accentuates the 

linkage.27 In our study, the ischaemic  muscle would be 

more reliant on muscle glycogen stores for energy which is 

provided by oestrogen.28 

 

Conclusion 

The metaboreflex involving HR and BP responses to static 

isometric exercise showed a steep rise indicating that the 

luteal phase is characterized by greater adrenergic 

neurotransmission. The muscle showed a tendency towards 

greater endurance time as well as reduced vulnerability to 

fatigue during the follicular phase. Hence it can be stated 

without doubt that the gonadal hormones affect the muscle 

properties as well as the exercise metaboreflex. 
 

Implications and Future Scope 

Hardly any literature on the effects of oestrogen on muscle 

properties is rather surprising considering the widespread 

involvement of women in high performance sports. The 

results derived from our study could enlighten us regarding 

the physiological and clinical conditions like premenstrual 

syndrome, premenstrual tension, cyclical edema, orthostatic 

intolerance .Further investigations are required to explore 

the possible biomechanisms underlying in trained athletes 

and compare it with sedentary females. 
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Abstract
Gender reassignment surgery plays an important role in relieving the physical, emotional and 
psychological, discomfort of individuals with gender dysphoria. The collaborative effort between 
the surgeon, behavioural scientist, and a medical physician, endocrinologist is recommended. The 
surgery can be performed with good outcomes and a low rate of complications. We report a case of 
gender reassignment surgery in a 32 year old karyotypic male with androgen insensitivity syndrome 
and brought up as a female since birth.

Keywords: Androgen insensitivity syndrome; Amenorrhea; Gonadectomy; Testes

Introduction
Gender Reassignment Surgery (GRS) is an effective treatment for patients with gender dysphoria 

after appropriate diagnosis and psychotherapy [1]. Techniques for male to female GRS are well 
documented in the literature, many of which have been proven to produce good functional and 
aesthetic outcomes [2]. Modern surgical techniques include creation of a vagina allowing for coitus 
and the creation of a sensible neo-clitoris for sexual orgasm [3-5].

Male to female GRS can be performed with a low rate of major complications. Sigurjonsson 
et al. [2] retrospectively studied 205 male to female GRS performed during the period 2000 to 
2013. The median age of the patients was 33 (range 18 to 76) years. Major complications such as 
rectovaginal fistula, deep vein thrombosis and deep infections were rare. The most common minor 
complications were bleeding and infection. Hess et al. [6] evaluated the effect of male to female GRS 
on sexuality in 254 patients. In total, 119 patients completed the questionnaires after a median of 
5.05 years since surgery. Of the study participants, 33.7% reported a heterosexual, 37.6% a lesbian, 
and 22.8% a bisexual orientation related to the self-perceived gender. Of those who had sexual 
intercourse, 55.8% rated their orgasms to be more intensive than before, with 20.8% who felt no 
difference. Most patients were satisfied with the sensitivity of the neoclitoris (73.9%) and with the 
depth of the neovaginal canal (67.1%). We report a case of gender reassignment surgery in a 32 year 
old karyotypic male with androgen insensitivity syndrome and brought up as a female since birth.

Case Presentation
A 28 year old phenotypic female patient approached the urological services of the hospital with 

complaints of primary amenorrhea. She was examined in detail. On examination it was observed 
that the patient had bilateral hemi-scrotum with a palpable gonad on either side. The external 
genitalia appeared like a severely hypospadiac phallus (Figure 1). The patient had no facial hair 
and the body appearance was feminine. The patient’s breasts appeared like that of a male adult. 
Abdominal ultrasonography and laparoscopy revealed no female reproductive organs in the 
abdomen. Serum free testosterone levels were 7.5 pg/ml and total testosterone was 821.1 pg/ml. 
Serum LH and FSH levels were within normal range. Blood karyotyping revealed 46XY pattern. The 
patient was diagnosed to be a case of severe hypospadias with androgen insensitivity.

The patients’ relatives and the patient were counselled. The patient wanted to remain a female 
and more over she had affection and attraction towards male characters. Following a 2 year period 

Nerli RB1,2*, Rajesh Powar3, Abhijit Musale1, Rafat K Jamadar4, Sushant Deole1 and 
Murigendra B Hiremath5

1Department of Urology, KLE Academy of Higher Education & Research, India

2KLES Kidney Foundation, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, India

3Department of Plastic Surgery, KLE Academy of Higher Education & Research, India

4Department of Urology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, India

5Department of Biotechnology and Microbiology, Karnatak University, India



Nerli RB, et al., Annals of Plastic and Reconstructive Surgery

Remedy Publications LLC. 2019 | Volume 3 | Issue 1 | Article 10222

of counseling and follow-up, the patient was advised bilateral 
orchiectomy as the first step. Bilateral orchiectomy was performed and 
the patient started on female hormones. Following a follow-up period 
of another year, patient was advised gender reassignment surgery. 
These surgeries were done in stages due to financial constraints from 
the patients’ side. Gender assignment surgery was performed with 
help from the Department of Plastic surgery.

Surgery
The patient was placed in lithotomy position. A vertical perineal 

incision was made from mid-scrotum to a point 1 cm short of the 
anal margin [5]. The penis was then degloved. The glans penis with 
neurovascular bundle was separated. Both the corporal bodies were 
resected completely and also the corpus spongiosum. The central 
tendon was divided and space was created for the neovagina between 
the urethra and bladder on one side and the rectum on the other side 
(Figure 2a). The penile skin cylinder was inverted and closed at its 

preputial end which then was placed into the space created for the 
neovagina (Figure 2b). The position for the urethra and clitoris were 
marked and button holes were created for the same. The quarter of 
the glans penis was left uncovered to form the clitoris and rest of 
it was de-epithelialized and buried below the skin. The urethra was 
shortened and anastomosed to the skin opening with a catheter 
in it. The labia majora were created from the scrotum folds. A soft 
mould was placed within the vaginal tube. Postoperative dressing was 
changed on alternate days with subsequent vaginal dilatation. The 
patient was closely followed up and was taught self vaginal dilatation 
(Figure 3a-3c). At three months the patient was comfortable and was 
happy with the outcome.

Discussion

The development of a fetus into male occurs only when an 
XY zygote directs the bi-potential gonad to become a testis (sex 
determination), which in turn secretes sufficient amounts of active 
androgen to produce the male phenotype (sex differentiation) [7]. 
Resistance to the action of androgens results in development of a 
female phenotype i.e. a hormone- resistance syndrome. Androgen 
insensitivity syndrome is defined as a disorder resulting from 
complete or partial resistance to the biological actions of androgens in 
an XY man or boy with normal testis determination and production 
of age-appropriate androgen concentrations. The pathophysiology of 
this syndrome is based on the mechanism of action of androgens [8].

Typically the patients with complete androgen insensitivity 
syndrome present with either primary amenorrhoea in adolescence 
or inguinal swellings during infancy. An adolescent with the disorder 
has breast development and a pubertal growth spurt at the appropriate 
age, but no menses. Development of oestrogen-dependent secondary 
sexual characteristics occurs as the result of excess aromatization of 
androgens. Pubic and axillary hair is usually absent or can be present 
in sparse amounts. The prevalence of complete androgen insensitivity 
syndrome ranges from one in 20,400 to one in 99,100 genetic males 
on the basis of a proven molecular diagnosis [9].

Management of androgen insensitivity syndrome should address 
functional, sexual, and psychological issues such as disclosure, 
gonadectomy and subsequent hormone replacement, creation of a 
functional vagina, and provision of genetic advice [9]. Adults with 
complete androgen insensitivity syndrome rarely report sexual 
problems once a reasonable vaginal length has been achieved. If 
surgery is needed, it should be delayed until consent is given and the 
woman is able to manage dilator therapy herself after surgery.

Figure 1: External genitalia appears like a severely hypospadiac phallus.

Figure 2: a) Space was created for the neo vagina between the urethra and 
bladder on one side and the rectum on the other side. b) The penile skin 
cylinder is inverted and closed at its perpetual end, which then is place into 
the space created for the neo vagina.

Figure 3: a) Post-operative figure showing reduced clitoris and created labia majora. b) Soft mold used for vaginal dilatation. c) Vaginal dilators used for dilating 
neo vagina.



Nerli RB, et al., Annals of Plastic and Reconstructive Surgery

Remedy Publications LLC. 2019 | Volume 3 | Issue 1 | Article 10223

References
1. Cohen-Kettenis PT, Gooren LJ. Transsexualism: A review of etiology, 

diagnosis and treatment. J Psychosom Res. 1999;46(4):315-33.

2. Sigurjonsson H, Rinder J, Mollermark C, Farnebo F, Lundgren TK. Male 
to female gender reassignment surgery: Surgical outcomes of consecutive 
patients during 14 years. JPRAS Open. 2015;6:69-73.

3. Karim RB, Hage JJ, Mulder JW. Neovaginoplasty in male transsexuals: 
Review of surgical techniques and recommendations regarding eligibility. 
Ann Plast Surg. 1996;37(6):669-75.

4. Eldh J. Construction of a Neovagina with Preservation of the Glans Penis 
as a Clitoris in Male Transsexuals. Plast Reconstr Surg. 1993;91(5):895-
900.

5. Shetty M, Nerli RB, Powar R, Kamat S. Trans-sexualism and sex 
reassignment surgery: Case report of two patients. In J Urol. 2004;20(2):185-
6.

6. Hess J, Henkel A, Bohr J, Rehme C, Panic A, Panic L, et al. Sexuality after 
Male-to-Female Gender Affirmation Surgery. BioMed Res Int. 2018.

7. Achermann JC, Hughes IA. Disorders of sex development. In: Kronenberg 
HM, Melmed S, Polonsky KS, Larsen PR, editors. Williams Textbook of 
Endocrinology, 12th edn. Philadelphia: Saunders Elsevier, 2011:863-94.

8. Hughes IA, Davies JD, Bunch TI, Pasterski V, Mastroyannopoulou 
K, MacDougall J. Androgen insensitivity syndrome. The Lancet. 
2012;380(9851):1419-28.

9. Boehmer AL, Brinkmann O, Brüggenwirth H, van Assendelft C, Otten 
BJ, Verleun-Mooijman MC, et al. Genotype versus phenotype in 
families with androgen insensitivity syndrome. J Clin Endocrinol Metab. 
2001;86(9):4151-60.

https://www.ncbi.nlm.nih.gov/pubmed/10340231
https://www.ncbi.nlm.nih.gov/pubmed/10340231
https://www.jprasopen.com/article/S2352-5878(15)00049-2/pdf
https://www.jprasopen.com/article/S2352-5878(15)00049-2/pdf
https://www.jprasopen.com/article/S2352-5878(15)00049-2/pdf
https://www.ncbi.nlm.nih.gov/pubmed/8988784
https://www.ncbi.nlm.nih.gov/pubmed/8988784
https://www.ncbi.nlm.nih.gov/pubmed/8988784
https://www.ncbi.nlm.nih.gov/pubmed/8460193
https://www.ncbi.nlm.nih.gov/pubmed/8460193
https://www.ncbi.nlm.nih.gov/pubmed/8460193
http://www.indianjurol.com/article.asp?issn=0970-1591;year=2004;volume=20;issue=2;spage=185;epage=186;aulast=Shetty
http://www.indianjurol.com/article.asp?issn=0970-1591;year=2004;volume=20;issue=2;spage=185;epage=186;aulast=Shetty
http://www.indianjurol.com/article.asp?issn=0970-1591;year=2004;volume=20;issue=2;spage=185;epage=186;aulast=Shetty
https://www.hindawi.com/journals/bmri/2018/9037979/
https://www.hindawi.com/journals/bmri/2018/9037979/
https://www.ncbi.nlm.nih.gov/pubmed/22698698
https://www.ncbi.nlm.nih.gov/pubmed/22698698
https://www.ncbi.nlm.nih.gov/pubmed/22698698
https://www.ncbi.nlm.nih.gov/pubmed/11549642
https://www.ncbi.nlm.nih.gov/pubmed/11549642
https://www.ncbi.nlm.nih.gov/pubmed/11549642
https://www.ncbi.nlm.nih.gov/pubmed/11549642


© 2019 International Journal of Neurooncology | Published by Wolters Kluwer - Medknow 27

Neuroendocrine variant of carcinoma of the prostate
R. B. Nerli1,2, Shridhar C. Ghagane3, Shankar K1, Rafat K. Jamadar3, Sushant Deole1, Neeraj S. Dixit3,  

Murigendra B. Hiremath4

1Department of Urology, JN Medical College, KLE Academy of Higher Education and Research (Deemed‑to‑be‑University),  
JNMC Campus, 2KLES Kidney Foundation, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, 3Department of Urology, 

KLES Kidney Foundation, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi, 4Department of Biotechnology and 
Microbiology, Karnatak University, Dharwad, Karnataka, India

Case Report

INTRODUCTION

The World Health Organization (WHO) classification of  
epithelial and neuroendocrine (NE) tumors of  the prostate 
was summarized in 2016 by Moch et al.[1] More than 95% of  
all carcinomas of  the prostate (CaP) are referred to as acinar, 
conventional, or usual type.[1,2] Acinar adenocarcinoma is 
an invasive CaP consisting of  malignant prostatic epithelial 
cells arranged in a variety of  architectural patterns, such as 
glands, sheets, cords, and single cells. Basal cells are either 
absent or not seen.

A small percentage (<5%) of  cancers of  the prostate 
are classified as variants.[1] Variant is the word usually 
used to describe distinctively different morphotypes of  
a certain neoplasm. Morphological variants of  acinar 

adenocarcinoma are important as they cause difficulties 
in making a diagnosis and have varied prognosis when 
compared with acinar adenocarcinoma.[1‑3] As per the 
WHO definition, prostate cancers with NE differentiation 
include usual adenocarcinoma with NE differentiation, 
adenocarcinoma with Paneth cell‑like NE differentiation, 
carcinoid tumor, small‑cell NE carcinoma, and large‑cell 
NE carcinoma.[1,4,5] We report a case of  NE variant of  
prostatic carcinoma presenting in an elderly male and 
rapidly progressing to metastasize even the brain.

CASE REPORT

A 77‑year‑old male presented with lower urinary tract 
symptoms of  1‑month duration. The patient also 

Alterations in the differentiation pathway of prostate cancer can be seen in a small proportion of patients, 
giving rise to a neuroendocrine (NE) variant. Such tumors possess a number of biologic characteristics unique 
to NE tumors that can also arise from other organs. Rapidly growing disease with the following clinical 
characteristics such as pelvic masses, visceral involvement, osteolytic metastasis with hypercalcemia, and 
brain metastasis should prompt evaluation for the NE variant. We report a case of NE variant of prostatic 
carcinoma presenting in an elderly male and rapidly progressing to metastasize even the brain.

Keywords: Carcinoid, large-cell neuroendocrine carcinoma, neuroendocrine differentiation, Paneth cell like, 
prostate adenocarcinoma, small-cell carcinoma
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complained of  severe pain in the lower back region, 
pelvis, thigh, and buttocks. The pain was severe and 
disturbed the physical activities of  the patient. The patient 
was a diabetic and hypertensive on oral medications. On 
examination, the patient had a huge, hard, and nodular 
prostate. Serum prostate‑specific antigen (PSA) was 
10.2 ng/ml. Ultrasonography revealed a 108‑cc prostate 
with mixed‑echo pattern. Multiparametric magnetic 
resonance (MR) imaging of  the pelvis showed an enlarged 
prostate (5.6 cm × 6.0 cm × 5.2 cm) with heterogeneous 
intensity [Figure 1]. Anteriorly, the fat planes between the 
prostate and urinary bladder were indistinct. On contrast 
study, the enlarged prostate showed heterogeneous 
enhancement. On MR spectroscopy, few areas of  
elevated choline/citrate and creatine/citrate ratios were 
noted (suspicious for malignancy). Bilateral enlarged 
heterogeneously enhancing lymph nodes were noted in 
external iliac, internal iliac, common iliac, and obturator 
group. These lymph node masses were of  >2.5 cm in size.

In v iew of  these c l in ica l  f indings,  a  12‑core 
ultrasound‑guided prostatic biopsy was done. The 
histopathological examination revealed CaP and Gleason 
grade 4 + 5 in 5 of  the 12 cores. In view of  severe 
pain, the patient was given injection degarelix 240 mg. 
The histopathological slides were reviewed with 
immunohistochemistry (IHC), and a diagnosis of  NE 
carcinoma was made. IHC showed neoplastic cells 
expressing synaptophysin and chromogranin. They were 
negative for alpha‑methylacyl‑CoA racemase. Ki‑67 
index was 90%. A gallium‑68 prostate‑specific membrane 
antigen and gallium‑68 DOTANOC positron emission 
tomography (PET) scan were done, which revealed 
prostatomegaly with enhancing lesion involving the 
entire prostate and right seminal vesicle [Figures 2 and 3]. 
Multiple mesorectal and presacral lymph nodes showed 
metastases. Enlarged bilateral pelvic and retroperitoneal 
lymph nodes were enlarged due to metastases. A small 
lesion of  5 mm was seen in the right occipital lobe.

In view of  metastatic disease and histopathological report, 
the patient was started on chemotherapy which included 
etoposide and carboplatin. The patient completed six 
cycles of  chemotherapy and hormone therapy in the 
form of  injection degarelix. Serum PSA came down to 
0.42 ng/ml (6 months after diagnosis). Repeat PET scan 
showed persistent metabolically active disease in the 
prostate and left pelvic lymph nodes. MR imaging of  the 
brain showed peripherally enhancing lesions involving 
the supra‑ and infratentorial region and midbrain due to 
metastases. The patient has been progressively deteriorating 
with loss of  weight, appetite, and general well‑being.

Figure 3:	 Gallium‑68	 prostate‑specific	 membrane	 antigen	 and	
gallium‑68	DOTANOC	positron	 emission	 tomography	 scan	 shows	
prostatic	mass	with	 extension	 in	 the	 seminal	 vesicle	 and	deposits	
infiltrating	lateral	rectal	wall,	mesorectal	and	presacral	lymph	nodes,	
and	enlarged	pelvic	and	retroperitoneal	lymph	nodes

Figure 2: (a) Positron emission tomography-computed tomography 
shows	prostatomegaly	with	 infiltration	 of	 the	 right	 seminal	 vesicle.	
(b	and	c)	Multiple	 lymph	nodes	at	 the	 level	of	 internal	and	external	
iliac,	obturator,	and	common	iliac	lymph	nodes	were	seen.	(d)	Small	
enhancing	5‑mm	lesion	was	seen	in	the	right	occipital	lobe

dc

ba

Figure 1:	 (a)	Magnetic	 resonance	 imaging	of	 the	pelvis	 shows	an	
enlarged	prostate	 (5.6	cm	×	6.0	cm	×	5.2	cm)	with	heterogeneous	
intensity.	(b)	Anteriorly,	the	fat	planes	between	the	prostate	and	urinary	
bladder appear to be indistinct
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DISCUSSION

A minority of  cancers of  the prostate (<5%) have been 
classified as variants as per the WHO classification. 
Variants usually pose a challenge in making a final diagnosis 
and include deceptively benign‑looking forms.[1] Some 
of  these have a prognosis worse than the usual acinar 
adenocarcinoma. Some of  these variants are commonly 
seen after endocrine and radiation therapy. NE tumors, 
sarcomatoid carcinoma, and pleomorphic giant cell variants 
are a few of  them.[4]

NE cells (NEC) are scattered within the prostatic glands in 
all anatomic zones and comprise <1% of  benign prostatic 
glandular epithelium.[4] These cells show characteristic 
lateral spreading of  dendritic processes; however, they 
cannot be usually recognized on routine hematoxylin 
and eosin staining. These cells are best recognized using 
IHC with specific NEC markers.[2,4] These cells (NEC) 
are believed to play an important role in neuronal and 
endocrine regulation of  benign prostate; however, their 
precise function is not entirely clear.

NE prostatic carcinomas are considered as a special type of  
NE differentiation of  prostatic epithelial neoplasms.[3] NE 
CaP may represent a subset of  prostate cancer phenotypes 
which may be linked to resistance to androgen receptor 
signaling inhibition with aggressive tumor characteristics 
and a largely dismal prognosis.[3] NE prostatic carcinomas 
may be diagnosed on primary prostate needle biopsy 
or on biopsies of  metastatic lesions with negative or 
low PSA levels. Based on morphological characteristics, 
proliferative index, and grade, this tumor can be subdivided 
into small‑cell carcinomas, large‑cell NE carcinomas, and 
carcinoid tumors.

The treatment of  NE carcinoma is often similar to that of  
patients with other NE tumors (e.g., small‑cell carcinoma 
of  the lung) and usually includes combinations of  cisplatin 
and etoposide or the combination of  docetaxel plus 
carboplatin.[2,4] Radiation therapy is effective and should be 

considered in cases with bulky disease, with brain metastasis, 
or when local disease control in critical areas may have a 
positive impact on quality of  life (pain, potential pathologic 
fractures, and bladder outlet obstruction).[2] A combined 
chemotherapy and radiation therapy approach is commonly 
used so as to accomplish maximal disease control. Despite 
high initial response rates with chemotherapy and radiation 
treatment, the prognosis of  these patients remains poor 
and is dependent on various factors, including extent and 
location of  metastases. In general, survival is <12 months.[2]

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 
given his/her/their consent for his/her/their images and 
other clinical information to be reported in the journal. 
The patients understand that their names and initials will 
not be published and due efforts will be made to conceal 
their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1. Moch H, Humphrey PA, Ulbright TM, Reuter V. WHO Classification 
of  Tumours of  the Urinary System and Male Genital Organs. Lyon, 
France: International Agency for Research on Cancer; 2016.

2. Antonarakis ES, Carducci MA, Eisenberger MA. Treatment of  
castration resistant prostate cancer. In: Wein AJ, Kavoussi LR, 
Partin AW, Peters CA, editors. Campbell‑Walsh Urology. 11th Rev. 
Philadelphia: Elsevier; 2016. p. 2804‑22.

3. Ghagane SC, Nerli RB, Hiremath MB, Wagh AT, Magdum PV. 
Incidence of  prostate cancer at a single tertiary care center in North 
Karnataka. Indian J Cancer 2016;53:429‑31.

4. Santoni M, Conti A, Burattini L, Berardi R, Scarpelli M, Cheng L, 
et al. Neuroendocrine differentiation in prostate cancer: Novel 
morphological insights and future therapeutic perspectives. Biochim 
Biophys Acta 2014;1846:630‑7.

5. Priemer DS, Montironi R, Wang L, Williamson SR, Lopez‑Beltran A, 
Cheng L, et al. Neuroendocrine tumors of  the prostate: Emerging 
insights from molecular data and updates to the 2016 World Health 
Organization classification. Endocr Pathol 2016;27:123‑35.

[Downloaded free from http://www.internationaljneurooncology.com on Monday, August 31, 2020, IP: 10.232.74.26]



A Study of Measurement of ASCVD Risk Parameters in Patients with
Clinical Atherosclerotic Cardiovascular Disease
Suresh V Patted1*, Sanjay C Porwal2, Sameer Ambar3, Prasad MR4, Shekhar Bhise5, Vishwanath Hesarur4, Vaibhav Patil4 and Suhasini Atharga4

1Professor and HOD, Department of Cardiology, J N Medical College, Belagavi, Karnataka, India
2Professor, Department of Cardiology, J N Medical College, Belagavi, Karnataka, India
3Associate Professor, Department of Cardiology, J N Medical College, Belagavi, Karnataka, India
4Assistant Professor, Department of Cardiology, J N Medical College, Belagavi, Karnataka, India
5 Assistant Professor, Department of Cardiology, J N Medical College, Belagavi, Karnataka, India
*Corresponding author: Suresh V Patted, Professor and Head, Department of Cardiology, Jawaharlal Nehru Medical College, Belgaum, Karnataka, India, Tel: + 91
9845683888; E-mail: drpatted@yahoo.com

Received: May 02, 2019; Accepted: May 09, 2019; Published: May 16, 2019

Copyright: © 2019 Suresh V Patted, et al. This is an open-access article distributed under the terms of the creative commons attribution license, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Objectives: To measure Atherosclerotic Cardiovascular Disease (ASCVD) risks and parameters in patients with
clinical ASCVD.

Materials and methods: This retrospective study was conducted in Cardiology Department of KLES Dr.
Prabhakar Kore Hospital and Medical Research Centre, a tertiary care center situated in North Karnataka, Belagavi,
India. Data was collected from January 2018 to December 2018. A total 952 patients with clinical ASCVD aged >40
years who were on statin therapy were included in the study. The records of patients with ASCVD were evaluated for
risk parameters based on ACC AHA cholesterol guidelines 2018.

Results: Out of 952 patients, consisting of 77% of the patients were males and 23% were females. The mean
age was 62.45 ± 8.18 years. Most of the patients (43.7%) were aged between 61 to 70 years. Overall 51.37% of the
patients had positive history of hypertensive treatment, followed by history of diabetes mellitus, prior
revascularization, smoking, Congestive cardiac failure (CCF) and chronic kidney disease (CKD). None of the patient
had heterozygous familial hypercholesterolemia. With regard to lipid abnormalities, majority of the patients (60.61%)
had low high-density lipoprotein (HDL) followed by hypertriglyceridemia, elevated low-density lipoprotein (LDL) and
hypercholesterolemia.

Conclusion: Most common risk factor for ASCVD is hypertension followed by diabetes, dyslipidemia and
smoking. With incidence being higher in very high clinical ASCD compared to stable ASCVD.

Keywords: Atherosclerotic cardiovascular disease; Cardiovascular
disease; Statin therapy

Introduction
Atherosclerotic cardiovascular disease (ASCVD) is the leading

cause of morbidity and mortality worldwide [1]. Economic
development and industrialization promoted unhealthy diet and
decreased physical activity which leads to Atherogenesis [2].
Atherosclerotic cardiovascular disease (ASCVD) accounts for
approximately 17.7 million deaths annually, the majority of which are
preventable [3]. About 1 in 3 American adults age 40 and older have
hypercholesterolemia with total cholesterol levels of 200 mg/dL or
higher [4]. The Center for Disease Control and Prevention (CDC)
estimate that 78 million U.S. adults have an indication for statin
therapy [5].

Atherosclerosis is the pathological process in the coronary arteries,
cerebral arteries, iliac and femoral arteries, and aorta that is
responsible for coronary heart disease (CHD), stroke, and peripheral
arterial disease (PAD). It begins during childhood in the intima of the
large elastic and muscular arteries with deposits of lipids, principally

cholesterol and its esters, in macrophages and smooth muscle cells. The
lesions, called fatty streaks, produce only minimal intimal thickening
and cause no disturbances in blood flow during early childhood, but
they rapidly become more extensive during adolescence. In young
adults, more lipid is deposited at some sites, and a core of lipid and
necrotic debris becomes covered by a cap of smooth muscle and
fibrous tissue. These changes produce elevated lesions called fibrous
plaques that project into the lumen and begin to disturb blood flow
[6].

One of the most important advances in medicine has been the
identification of the major risk factors for CVD, which arose from
large prospective cohort studies such as the Framingham Heart Study
and the Seven Countries Study [7-9]. The major modifiable risk factors
include elevated blood pressure, dyslipidemia, smoking, and diabetes
mellitus. A substantial body of evidence now supports reducing these
factors to reduce morbidity and mortality associated with ASVD.
Indeed, screening for and treating these conditions forms the basis of
many published guidelines of risk assessment and reduction strategies
[7,10-12].
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Use of statins in both primary and secondary prevention is a
cornerstone for cardiovascular therapeutics [2]. The latest guidelines
from the American College of Cardiology (ACC) and American Heart
Association (AHA) recommend that for optimal ASCVD risk
reduction the first-line therapies are adherence to a heart healthy
lifestyle and consideration of evidence-based doses of 3-Hydroxy-3-
MethylGlutaryl-Coenzyme A reductase inhibitors (HMG-CoA
reductase inhibitors i.e., statins) based on 10-year ASCVD risk
estimation and a clinician-patient risk discussion. Although statins are
among the most commonly used pharmaceuticals in clinical practice
with 200 million patients on this therapy worldwide, adherence to
these cardiovascular morbidity and mortality-reducing medications
has been challenging. One major limitation to statin adherence is the
persistent concern about adverse effects largely from case reports.
Given that statin therapy is a cornerstone of ASCVD prevention, it is
essential for clinicians to understand statin safety issues and the
available evidence supporting the incorrect perception that statins
have common adverse effects [3]. However, the 2018 Scientific
Statement from the American Heart Association provides a
comprehensive analysis of the most up-to-date evidence of potential
adverse effects and tolerability of statins [1]. From the totality of
available evidence, it is prudent to advise patients who are
recommended to take statin therapy that this therapy can provide a
major benefit in risk reduction with infrequent risks. The adverse
effects of statins are generally minor, and the majority of evidence does
not support the misguided perception of frequent adverse effects.
Improved awareness and recognition of the rarity of adverse effects
with statin use among clinicians and patients will booster
cardiovascular prevention efforts as well as support patient adherence
to guideline-directed therapy [3]. Considering these facts, the present
study was undertaken to measure ASCVD risk parameters in patients
with clinical ASCVD.

Research Methodology
This retrospective study was conducted in Cardiology Department

of KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, a
tertiary care center situated in North Karnataka, Belagavi India. Data
was collected from January 2018 to December 2018. A total 952
patients with clinical ASCVD aged >40 years who were on statin
therapy were included in the study. Permission was obtained from
Department of Medical Records (MRD) to retrieve the data of patients
with ASCVD who attended Department of Cardiology from January
2018 to December 2018.

The records of patients with ASCVD were evaluated for risk
parameters that included, Demographic characteristics, history of
Hypertension and its treatment, history of diabetes mellitus, smoking
status, CKD, history of prior revascularization, history of congestive
cardiac failure, dose of statin therapy and lipid profile (that included
total cholesterol, high density lipoprotein, low density lipoprotein and
triglycerides). These observations were recorded on predesigned and
pretested proforma.

Risk stratification of ASCVD patient was categorized as stable
(High) and very high risk clinical ASCVD groups based on ACC AHA
cholesterol guidelines 2018 [1]. The lipid profile was evaluated based
on ACC AHA cholesterol guidelines 2018 guidelines [1].

The data obtained was tabulated on Microsoft Excel spreadsheet.
The data was analysed using SPSS statistical software version 20.0. The
categorical data was expressed as ratios and percentages. The
continuous data was expressed as mean ± standard deviation (SD).

Results
Out of 952 patients, consisting of 77% of the patients were males

and 23% were females with male to female ratio of 2.9:1 (Graph 1). The
mean age was 62.45 ± 8.18 years and median age was 62 years and
ranged between 40 to 93 years. Most of the patients (43.7%) were aged
between 61 to 70 years (Graph 2). Overall 51.37% of the patients had
positive history of hypertensive treatment, followed by history of
diabetes mellitus, prior revascularization, smoking, CCF and CKD.
None of the patient had heterozygous familial hypercholesterolemia
(Graph 3).

Graph 1: Distribution of patients according to the sex.

Graph 2: Distribution of patients according to the age.
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Graph 3: Distribution of patients according to the risk factors.

With regarding to lipid abnormalities, majority of the patients
(60.61%) had low HDL followed by hypertriglyceridemia, elevated
LDL and hypercholesterolemia. The mean HDL, triglycerides, LDL and
total cholesterol levels were noted as 38.90 ± 13.44 mg/dL, 89.97 ±
43.09 mg/dL, 145.73 ± 85.23 mg/dL and 156.98 ± 49.52 mg/dL
respectively (Table 1).

Parameters
Mean (n=952)

Median
Range

Mean SD Min Max

Total cholesterol (mg/dL) 156.98 49.52 152 42 651

HDL cholesterol (mg/dL) 38.9 13.44 37 12 151

LDL cholesterol (mg/dL) 89.97 43.09 86 11 486

Triglycerides (mg/dL) 145.73 85.23 127 25 797

Table 1: Clinical profile of the patients.

The very high risk and stable ASCVD (high risk) was noted in 494
(51.89%) and 458 (48.11%) patients respectively. In those with very
high risk of ASCVD again males outnumbered females with male to
female ratio of 3.7:1. Most of the patients (39.08%) with high risk of
ASCVD belonged to sixth decade of life but, 49.39% of the patients
with very high risk ASCVD were aged between 61 to 70 years. In 494
patients with very high risk of ASCVD, 60.73% of the patients had
positive history of hypertensive treatment and most of the patients
(56.48%) had low HDL (Tables 2 and 3). In 458 patients with stable
ASCVD (high risk), 41.27% of the patients had positive history of
hypertensive treatment and most of the patients (65.07%) had low

HDL. The other risk factors and lipid abnormalities are as depicted in
Tables 2 and 3.

Risk factors

ASCVD

ASCVD high
(n=458)

ASCVD very high
(n=494)

No. % No. %

Positive history of hypertensive
treatment 189 41.27 300 60.73

History of diabetes mellitus 162 35.37 285 57.69

History of prior revascularization 79 17.25 224 45.34

History of smoking 80 17.47 102 20.65

History of congestive heart failure 40 8.73 66 13.36

CKD (eGFR 15-59 mL in/1.73) 4 0.87 20 4.05

Heterozygous familial
hypercholesterolemia 0 0 0 0

Table 2: Distribution of patients according to the ASCVD risk factors.

Discussion
In this study males outnumbered females with a male to female ratio

of 3.3:1 in other words there is three-fold risk of ASCVD in males
compared to females and suggests that male sex is a strong risk factor
for ASCVD. Furthermore, males outnumbered females in patients with
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high risk (2.9:1) and very high risk of ASCVD (3.7:1) was noted. This
observation is consistent with the MASALA study [13] (Mediators of
Atherosclerosis in South Asians Living in America) which predicted
male sex as a strong risk factor for coronary artery calcification (CAC).
Also, the NYC CHS (New York City Community Health Survey) a
small cohort of South Asians [14] with hypertension (n=144)
compared with Chinese (n=555) and NHWs (n=5987), and in this
study, the South Asians with hypertension were more likely to be
males. In a very recent study by Hassana et al. [15] from Pakistan,
Males (4.09; 95% CI=3.4–4.93) had high odd ratios in ≥ 20 ASCVD
risk score. Hence together with other studies it is evident that, male sex
is at high risk of developing ASCVD compared to females.

Lipid profile

ASCVD

Total (n=952)ASCVD high
(n=458)

ASCVD very
high (n=494)

No. % No. % No. %

Hyper-cholesterolaemia (≥ 200
mg/dL) 79 17.25 91 18.42 170 17.86

Low HDL (<40 mg/dL) 298 65.07 279 56.48 577 60.61

Elevated LDL (≥ 100 mg/dL) 171 37.34 190 38.46 361 37.92

Hyper-triglyceridaemia (≥ 130
mg/dL) 231 50.44 232 46.96 463 48.63

Table 3:

In this study overall, age ranged between 40 to 93 years and the
mean age was 62.45 ± 8.18 years and median age was 62 years. Most of
the patients (43.7%) were aged between 61 to 70 years. However,
patients with high risk were slightly younger that is, 39.08% of the
patients belonged to sixth decade but most of the patients with very
high risk ASCVD (49.39%) were aged between 61 to 70 years
suggesting that, the frequency of ASCVD peaked during sixth and
seventh decade of life. This observation was consistent with the finding
of a study Hatawalkar et al. [16] in which among other cohorts of 4
ethnicities (NHWs, Asians, Hispanics, and blacks), Asian Indians were
investigated for coronary artery calcification (CAC) burden compared
with the other racial/ethnic groups. Asian Indians, who represented
approximately 10% of the cohort, had an increased mean calcium
score, and the Asian Indian race was a significant independent
predictor of CAC severity, even when controlling for traditional
ASCVD risk factors. Among those >60 years of age, the prevalence of
high CAC burden (scores >100) in Asian Indians is greater than in all
other ethnic groups. In a very recent study by Hassana et al. [15]
overall low risk score <7.5 was observed in <50 years age group and
high-risk score ≥7.5 was observed in ≥ 50 years age group. Also, the
odds ratios of subjects of age ≥ 50 years had 9.73 (95% CI=7.24–13.06)
times higher risk of ASCVD.

In the present study the common risk factor noted was positive
history of hypertensive treatment (60.73%) followed by diabetes
mellitus (57.69%), history of prior revascularization (45.34%), smoking
(20.65%), CCF (13.36%), and CKD (4.05%). None of the patients had
heterozygous familial hypercholesterolemia. Hypertension is an
important risk factor for the development of CVD. In native South
Asians, there is an increased risk of AMI in those with a history of
hypertension and urbanization has had a negative impact on CVD risk

factors. Reports have also shown worse coronary risk factors, including
hypertension, in South Asians who migrate to the United Kingdom or
Canada compared with native South Asians [17]. In the United States,
one of the most common CVD risk factors in South Asians is
hypertension, with a prevalence of 43% in men and 35% in women in
the MASALA study [18] and an overall age-adjusted prevalence of 27%
as shown in the NYC CHS (New York City Community Health Survey)
[14].

Pertaining to lipid abnormalities, low HDL was widely prevalent
(60.61%) followed by hypertriglyceridemia (48.63%), Elevated LDL
(37.92%) and Hypercholesterolemia (17.86%). Dyslipidemia is likely
an important factor contributing to the increased CVD risk observed
in South Asian populations. The typical lipoprotein pattern seen in
individuals of South Asian descent who are living in Western societies
is characterized by hypertriglyceridemia and low levels of HDL
cholesterol (HDL-C). Although levels of low-density lipoprotein (LDL)
cholesterol (LDL-C) may not appear elevated, this population has a
high incidence of qualitatively abnormal LDL-C particles characterized
by smaller size and lower density. In a study that compared South
Asian individuals living in India with those living in the United States,
potential pathophysiological explanations for the atherogenic
dyslipidemia pattern include a higher prevalence of insulin resistance,
which is frequently seen in South Asian populations, and
abnormalities in CETP (cholesteryl ester transfer protein). South Asian
populations have been found to have 30% higher CETP activity levels
than comparable European populations after adjustment for age, sex,
BMI, and waist circumference (p<0.0001). This was positively
associated with higher triglycerides and increased LDL-C particle
number and inversely associated with HDL-C and LDLC particle size
[19]. A study of >16,000 Asian Indians in California by Frank et al.
[20] showed that Asian Indians were 3 times more likely to have low
HDL-C (odds ratio [OR], 3.93 for women and 3.00 for men; p<0.001)
and twice as likely to have high triglycerides (OR, 2.12 for women and
2.67 for men; p<0.001) compared with NHWs and only slightly more
likely to have high LDL-C (OR, 1.16 for women and 1.30 for men;
p<0.001). Small, dense LDL-C particles are known to be associated
with increased triglyceride and apolipoprotein B levels, and the
INTERHEART study showed elevated apolipoprotein among South
Asians with MI compared with subjects from other countries (61.5%
versus 48.3%, respectively) [17].

The first report with large and appropriate sample size detailing the
risk of ASCVD from Pakistan by Hassana et al. [15] highlighting that
history of current smoking, high cholesterol, type 2 diabetes and
hypertension are considered as a major potential underlying risk factor
for ASCVD. Other than these risk factors, the present study adds
history of prior revascularization, history of CCF and CKD as
additional risks factors though in smaller proportion but cannot be
neglected which are also focused on ACC/AHA calculator. However,
these additional risk factors require further validation due to relatively
smaller sample size and lack of nationally representative data.

Conclusion
Most common risk factor for ASCVD is hypertension followed by

diabetes, dyslipidemia and smoking. With incidence being higher in
very high clinical ASCD compared to stable ASCVD. The present study
adds history of prior revascularization, history of CCF and CKD as
additional risks factors though in smaller proportion but cannot be
neglected which are also focused on ACC/AHA calculator. Male sex is
at high risk of developing ASCVD compared to females.
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Abstract

Background: Rotational Atherectomy (RA) is a valuable tool for treating severely calcified complex coronary
artery disease in the Cardiac Cath lab despite a lot of helpful techniques and devices, but this is under used now
due to technique demands and non-superior outcomes. The aim of our study was to evaluate the procedural and
clinical outcomes of patients with complex severely calcified lesions treated by RA in the current era.

Materials and methods: This retrospective study was conducted from February 2015 to February 2019. All
consecutive patients who underwent RA for severely calcified lesions were included in the study. The angiographic
and procedural parameters and clinical outcomes were analyzed.

Results: A total of 115 patients with complex, severely calcified coronary lesions who underwent RA were
included in the study. Out of which 88% were male and 12% were female. The mean age at presentation was 65.6 ±
7.7 years. Most patients (83.4%) underwent RA in Left Anterior Descending artery (LAD) followed by Right Coronary
Artery (RCA) (12.2%), Left Circumflex Artery (LCX) (3.5%) and Left Main (LM) (0.9%). The average length of
calcium and coronary artery calcium score were 27 ± 10 mm and 3.84 ± 0.77 respectively. Eleven (9.5%) patients
underwent RA for in-stent restenosis. There were two (1.74%) in-stent thrombosis, two (1.74%) patients had
perforation and one (0.87%) patient had dissection. The In-hospital MACE was 3.5% and MACE at 23 months follow
up was 6.09%.

Conclusion: RA in complex, severely calcified coronary lesions can achieve very low complication and low out of
hospital major adverse cardiac event rates even in high-risk patients. The study results convince us to sustain and
even broaden the use of this novel, but under used, device in this era.

Keywords: Rotational atherectomy; Calcium; Burr size

Introduction
Severely calcified coronary lesions, due to the rigidity, requires

multiple balloon inflations at high pressures to eliminate the “waist” of
the stenosis and the vessels exposed to this high inflation pressure had
a significantly higher incidence of mural thrombus formation,
dissection, perforation and medical necrosis [1]. The calcified lesions
cannot be crossed with even the smallest available balloons sometimes
and very tight lesions may resist dilatation even at the highest possible
balloon pressure or may cause rupture of the balloons at low inflation
pressure. Stent delivery to this type of calcified lesions may be difficult
and stent expansion sub-optimal due to high resistance of the calcified
plaques and may potentially lead to in-stent thrombosis. Rotational
Atherectomy (RA), with its ability to differentially ablate calcified
plaques, is very useful in the calcified lesions [2-4]. First case of RA
was performed by Jerome Ritchie, David Auth and colleagues in 1987
[5]. Although coronary Angioplasty has evolved tremendously, RA has
an established role in treatment of complex calcified coronary artery

disease. Initially introduced as an alternative procedure, but now has
become an adjunct procedure during coronary intervention especially
in heavily calcified or fibrotic lesions [6,7]. RA debulks the lesion by
physical removal of plaque, causing plaque modification and allows
additional devices like stents, balloons, thereby increasing the
procedural success [8]. Initially this was adopted in about 10% of all
Percutaneous Coronary Interventions (PCI), and now a days used only
in 3-5% of all cases. The utility of RA is limited in tortuous and
angulated coronary arteries, with increased risk of vessel perforation
and difficulty in delivery of the RA burr [8]. RA is underused in the
present era, in view of availability, cost, procedural expertise,
complications associated with it. Most studies done showed a high
MACE in the hospital and out of hospital. Hence this study was
undertaken to know procedural characteristics and MACE in the
hospital and out of hospital.

Materials and Methods
This single center retrospective study was done in KLE ’ S

Dr.Prabhakar kore hospital and Medical Research Centre from

Jo
ur

na
l o

f C
ar

dio
vascular Diseases & Diagnosis

ISSN: 2329-9517

Journal of Cardiovascular Diseases &
Diagnosis

Suresh V Patted et al., J Cardiovasc Dis Diagn
2019, 7:3

Research Article Open Access

J Cardiovasc Dis Diagn, an open access journal
ISSN: 2329-9517

Volume 7 • Issue 3 • 1000364



February 2015 to February 2019. A total of 6489 coronary
angioplasties were done during this period and out of which 115
patients underwent RA. From February 2015 to February 2019, all
consecutive patients who required RA treatment for severely calcified
lesions of coronary artery were included in the study. The angiographic
characteristics of the target coronary lesions in the coronary
angiogram were obtained by reviewing session cine thoroughly. The
coronary artery disease vessel numbers were defined as the number of
major coronary vessels that had a 70% or greater stenotic diameter.
Coronary artery calcification was defined as readily apparent radio-
opacities within the vascular wall before contrast medium injection.
The coronary artery calcium score in the target lesion is measured by
cine-fluoroscopy at the time of diagnostic coronary angiography.

The angiographic scoring system is as follows: 0 is none; 1 is blocky
or spotty calcification; 2 is linear calcification compromising one side
of the arterial lumen; 3 is linear calcification found unidirectionally
compromising both sides of the arterial lumen; 4 is linear calcification
found bi-directionally compromising both sides of the arterial lumen;
and 5 is blanket/circumferential and dense calcification [9]. All PCIs
were performed by experienced cardiologists using standard practice
at our Cath lab. Patients were pretreated with aspirin and clopidogrel/
ticagrelor/prasugrel. Heparin was administered to maintain an
activated clotting time (ACT) of > 300 seconds. Rotablation procedure
was started with a 1.25 or 1.5 mm burr at a speed of 1,50,000 to
2,00,000 rpm. The PCI was then followed with the balloon dilatation
and drug eluting stent (DES) implantation. Dual antiplatelet therapy
was continued for all patients for at least 12 months after DES
implantation. In hospital MACEs were defined as cardiac tamponade,
myocardial infarction, in-stent thrombosis, target vessel
reintervention, and death. Patients were followed up for any out of
hospital MACE defined as cardiac death, non-cardiac death, and stent
thrombosis and target vessel revascularization. Descriptive statistical
analysis was done using SPSS software.

Results
During the study period, a total of 115 (1.77% of all PCIs) patients

underwent rotablation. The baseline demographics of all patients were
shown in Table 1. The mean age at presentation was 65.6 ± 7.7 years.
88% were males and 12% were females. Most of the patients (71%) are
above the age of 60 years. Maximum number of patients is between the
age group of 61 to 70 years (49%). The minimum age in the study
group was 49 years, maximum age was 85 years. In males the
minimum age was 49 years and in females minimum age was 53 years.
Fifty-six (48.7%) patients had diabetes mellitus and 67 (58.2%) patients
had systemic hypertension in the study population. Three (2.6%)
patients had chronic kidney disease, three (2.6%) patients had
peripheral vascular disease, fifteen (13%) patients had prior
Myocardial Infarction, six (5.2%) patients had prior cerebral vascular
accident. Eighteen (15.6%) patients underwent prior PCI; four (3.4%)
patients underwent prior coronary artery bypass graft (CABG).
Sixteen (13.9%) patients presented with treadmill test (TMT) positive
status, fifty-six (48.7%) patients presented with unstable angina, five
(4.35%) patients presented with non st-segment elevation myocardial
infarction (NSTEMI), thirty-eight (33%) patients presented with st-
segment elevation myocardial infarction (STEMI).

The angiographic and procedural characteristics are shown in Table
2. Forty-one (35.6%) patients have single vessel disease, forty-nine
(42.6%) patients had double vessel disease, twenty-five (21.8%)
patients had triple vessel disease. Left anterior descending artery was

involved in 95.6%, Left circumflex artery was involved in 29.5% of the
patients, right coronary artery was involved in 49.5%, and ramus was
involved in 0.86% of patients. The complexity of the lesions according
to society of cardiovascular angiography and interventions (SCAI)
classification was, one (1.74%) patient in type 1, fifty-five (47.83%)
patients in type 2, thirteen (11.3%) in type 3, forty-five (39.13%) in
type 4 category. Eleven (9.5%) patients underwent RA in in-stent
restenosis.

Demographics of patients Values

Age (y) 65.63 ± 7.79

Male (N), % 101 (88%)

Systemic hypertension (N), % 67 (58.26%)

Diabetes mellitus (N), % 56 (48.7%)

Chronic renal failure (N), % 3 (2.61%)

Prior MI (N), % 15 (13.04%)

Prior PCI (N), % 18 (15.6%)

Prior CABG (N), % 4 (3.48%)

Clinical presentation (N), %

Unstable angina 56 (48.7%)

TMT Positive 16 (13.91%)

NSTEMI 5 (4.35%)

STEMI 38 (33.04%)

LVEF (%) 54.13 ± 12.2

Heamoglobin (g/dl) 12.52 ± 2.17

Creatinine (mg/dL) 1.00 ± 0.35

Plasma glucose (mg/dL) 149 ± 80

Note: Myocardial Infarction (MI), Percutaneous coronary intervention (PCI),
Coronary artery bypass grafting (CABG), Tread mill test (TMT), Non st elevation
myocardial infarction (NSTEMI), st elevation myocardial infarction (STEMI), Left
ventricular ejection fraction (LVEF).

Table 1: Demographics of patients.

In all the cases procedure was done through femoral route. BMW
was used in eighty two (71.3%) patients, grand slam was used in
nineteen (16.52%) patients whisper ES was used in six (5.22%)
patients, fielder xt was used in three (2.61%) patients, cross it 100xt
was used in one (0.87%), cross-it 100 in one (0.87%) patient, scion blue
in one (0.87%) patient, wizard 3 in one (0.87%) patient. Guiding
catheter was EBU in eighty (71.3%) patients, JL in twenty-one (18.2%)
patients, JR in twelve (10.5%) patients. The RA was done in single
vessel in 114 (99.1%) patients and two vessels in one (0.9%) patient.
RA was done in LAD in ninety-six (83.4%) patients, LCX in four
(3.5%), LM in one (0.9%) patient and RCA in fourteen (12.2%)
patients. The average length of calcium in the vessel is 27 ± 10 mm.
The average coronary artery calcium score was 3.84 ± 0.77. The burr
size used was 1.25 mm (27 patients-23.48%) and 1.5 mm (88
patients-76.52%). The no of times burred was from 1 to 4 times. The
average time of burring was 30.5 ± 7.7 sec. Post dilatation was done in
98% of patients. The mean balloon diameter was 2.91 ± 0.49 mm;
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length was 14.58 ± 3.96 mm. The mean Diameter of the stent was 3.32
± 0.54 mm. The mean length of the stent was 42.72 ± 17.14 mm. The
no of vessels stented was 1 to 2. The no of stents in the target vessel was
from 1 to 3 stents. Evorilimus stent was used in 84 (73%) patients;
sirolimus stent was used in 29 (25%) patients. The average time of PCI
was 49.15 ± 16.73 sec. The In-hospital MACE was 3.5%. There were
two (1.74%) in-stent thrombosis, two (1.74%) patients had perforation
and one (0.87%) patient had dissection. Intra-aortic balloon pump
(IABP) was used in one (0.87%) patient, two (1.74%) patients had
struck burr. Intravascular ultra sonography (IVUS) was used in five
(4.35%) patients, Optical coherence tomography (OCT0 was used in 4
(3.48%) patients. The out of hospital mortality was 6.09% with a mean
follow up of 23 months.

Characteristics Values

CAD vessel numbers (n), %

Single-vessel disease 41 (35.65%)

Double vessel Disease 49 (42.61%)

Triple vessel Disease 25 (21.74%)

Target vessel (n), %

Left main 1 (0.87%)

Left anterior descending artery 96 (83.48%)

Left circumflex artery 4 (3.48%)

Right coronary artery 14 (12.17%)

CAC score 3.84 ± 0.77

Length of calcium (mm) 27 ± 10.25

DES implantation (n), % 113 (98.2%)

Mean stent diameter (mm) 3.32 ± 0.54

Total stent length in Target vessel (mm) 42.51 ± 16.64

Total stent length per patient (mm) 50.96 ± 20.83

Balloon post dilatation (n), % 113 (98.26 %)

Average balloon diameter (mm) 2.91 ± 0.49

Average Balloon Length (mm) 14.58 ± 3.96

Average inflation pressure (atm) 14.27 ± 3.07

Note: Coronary artery disease (CAD), Coronary artery calcium score (CAC),
Drug eluting stent (DES)

Table 2: Characteristics of included participants.

Discussion
Rotational atherectomy remains a valuable tool for treating severely

calcified complex coronary arteries disease in the cardiac Cath lab
despite a lot of helpful techniques and devices. RA is a debulking
device that physically removes the plaque and reduces plaque rigidity
altering vessel compliance, similar to that achieved by a dental drill.
The principle of RA is of “differential cutting” , ablating only the
calcified and fibrotic “non-compliant” tissue, while retaining the elastic
arterial wall and the “ablated” plaque is broken into particles that are

smaller than 5 micro M in diameter that pass through the vasculature
and absorbed by the Reticulo-endothelial System [10]. These lesions
should be pre-treated, and thereby reducing the vessel rigidity and
facilitating subsequent interventions [11].

Excimer laser is one of the reasonable alternatives and is very
expensive and not available in most Cath labs and is useless in heavily
calcified lesions [12,13]. In the bare metal stent (BMS) era, the
combination of RA and BMS was reported to be likely associated with
optimal final lumen dimensions [14]. The results of RA plus BMS were
not so good as expected [15]. RA is an effective and less expensive
debulking modality and readily available in most Cath labs. RA is
more cumbersome to set up, more difficult to use, especially for distal
lesions, and more prone to complications if not adequately prepared or
performed [16,17].

Therefore, RA has usually been underused, even in this era [18]. A
total of 115 patients underwent RA, when compared with Garcia ET al
and Chiang et al. where the study population was 50 and 67 patients
respectively [19,20]. The mean age of presentation in our study was
65.6 ± 7.7 years, when compared to Chiang et al (73.2 ± 10.3 years)
and Clavijo et al. (71.5 ± 9.6 years) [19,21]. The calcium score in our
study was 3.7 ± 0.77, when compared with Chiang et al. it was 2.5 ±
0.619.

Parameters Distribution
(n=115) Number Percentage

In hospital MACE

Death 4 3.48

Q wave MI 0 0

Non Q wave MI 0 0

Target vessel revascularization 2 1.74

Out of hospital MACE

Death 7 6.09

Q wave MI 0 0

Non Q wave MI 0 0

Target vessel revascularization 0 0

Stent thrombosis 2 1.74

Definite 2 1.74

Probable 0 0

Possible 0 0

Acute 2 1.74

Subacute 0 0

Late 0 0

Very late 0 0

Note: MACE-Major Adverse Cardiovascular Events

Table 3: In hospital mace and stent thrombosis incidence.

There were recorded arrhythmias in eleven patients where in
patients, seven (6.09%) patients who have reversible AV blocks (were
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put on temporary pacemaker and removed on second or third day.
One (0.8%) patient had paroxysmal atrial fibrillation. Three (2.61%)
patients had ventricular tachycardia and cardioverted to sinus rhythm.

Four (3.48%) patients died in the hospital, when compared with
Garcia et al which was 4%, Chiang et al. which was 7.5%, our overall
mortality is less [19-21]. Two patients had acute in-stent thrombosis
and two patients had cardiogenic shock and went into acute kidney
injury and expired. There were two (1.74%) perforations on the table
and were immediately treated by implanting a covered stent. One
(0.87%) patient had cardiac tamponade and emergency
pericardiocentesis was done.

There was one (0.87%) dissection during the procedure and stent
was deployed at that site. There was struck burr in two (1.74%)
patients. There were seven deaths (6.09%) on follow up. Four (3.49%)
patients died of non-cardiac cause, two died of Pneumonia, one died of
sepsis secondary to diabetic foot and one died of chronic kidney
diseases. Three (2.6%) patients died of probable cardiac cause at home.
There was no mortality in the first 30 days and 6 months. There was
one mortality in the first year, three in the second year and three in the
third year. The mortality due to probable cardiac cause was one in first
year, one in second year and one in third year. The MACE events and
stent thrombosis were shown in Table 3.

There were some of the limitations in our study. The sample size in
this single centre study when compared with the no of PCI was less as
there were financial constraints for many people. There was no routine
angiographic follow up in our study. We had to limit RA use in our
study to patients with very unfavourable angiographic characteristics,
which otherwise would preclude successful PCI treatment without
prior mechanical ablation.

Conclusion
In conclusion, the plaque modification with RA to ensure

appropriate stent deployment in complex, heavily calcified lesions
appear to be crucial, clinically rewarding, and could be safely
accomplished with very low complication and low in hospital and out-
of-hospital MACE rates even in high-risk patients. The procedure can
be affront in heavily calcified lesions in the present era. The high
procedural success rate and very pleasing cumulative MACE incidence
convince us to sustain and even broaden the use of this novel but
under-used procedure in this era.
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Abstract

Objectives: The aim of the study was to evaluate the association between stress hyperglycaemia and in hospital
and 30-day mortality in patients with acute ST elevation myocardial infarction (STEMI).

Materials and methods: This one-year hospital based cross sectional study was performed in the Department of
Cardiology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi from January 2017 to
December 2018. A total of 465 patients with STEMI were evaluated for ad-mission blood glucose levels and
outcome.

Results: Out of 465 patients, 255 (54.84%) patients had elevated admission blood sugar levels (≥ 140 mg/dL). A
total of 47 patients (10.10%) died out of which 34 died during hospitalization. Those who presented with serum
blood glucose levels of more than 140 mg/dL had an advanced Killip class and a poorer outcome. Mortality was
significantly higher in patients with admission blood glucose levels of >200 mg/dL (15.28% vs. 8.11% with 140 to
200 mg/dL and 7.62% with <140 mg/dL; p=0.046) irrespective of the diabetic status and the mean blood sugar level
in patients who expired was significantly higher (227.09 ± 131.53 vs. 178.83 ± 96.02 g/dL; p=0.018). Also, non
survivors had a greater degree of left ventricular dysfunction (40.11 ± 5.56 vs. 43.70 ± 4.61%; p<0.001) and lower
mean systolic blood pressure (96.36 ± 30.75 vs. 123.17 ± 27.56 mm Hg; p<0.001) in comparison to survivors.

Conclusion: Based on univariate analysis stress hyperglycaemia on admission is a predictor of mortality and
could be used in stratification of risk in patients with Acute STEMI.

Keywords: Diabetes mellitus; STEMI; Stress hyperglycaemia

Introduction
In recent years, much attention has been given to the evidence that

the concomitant occurrence of hyperglycaemia in patients admitted to
the intensive care units with an acute myocardial infarction enhances
the risk of mortality and morbidity whether the patient has diabetes or
not [1]. Subjects with diabetes mellitus have a substantially increased
risk of death after myocardial infarction, as compared with non-
diabetic age matched controls. The high prevalence of undiscovered
abnormal glucose metabolism among patients with AMI, may in part
explain the association between glucose levels and mortality, especially
in individuals who are not diagnosed as having diabetes at the time of
the AMI. Although the diagnosis of diabetes may not be made on the
basis of a single blood glucose value, casual blood glucose levels of
>200 mg/dl (11.1 mmol/l) or more suggest the existence of diabetes,
and as a consequence, the risk of mortality after AMI in this group
may be disproportionately high and should be evaluated separately [2].

High blood glucose levels after Acute Myocardial Infarction may be
the result of high levels of circulating stress hormones but may also be

an indicator of incipient pancreatic beta cell failure that becomes
unmasked under stressful conditions. Although hyperglycaemia may
itself be detrimental for the ischemic myocardium, in many patients it
may rather represent a marker of metabolic abnormalities clustered in
the insulin resistance syndrome, which is associated with high risk of
cardiovascular disease. Alternatively, it has been proposed that blood
glucose constitutes a risk factor for cardiovascular disease over a wide
array of values, even in the normoglycemic range [2]. However, even
though a positive association between hyperglycaemia at the time of
event and subsequent mortality from MI has been reported, its
prognostic impact in non-diabetic and diabetic individuals has not
been very well understood [2-4].

Considering the lack of data on Prognostic Impact of
Hyperglycemia in Nondiabetic and Diabetic patients with ST-
Elevation Myocardial Infarction, the present study was under-taken
with special emphasis on in hospital and 30-day mortality.
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Research Methodology

Study population
This hospital based prospective observational study was undertaken

in the Department of Cardiology of a tertiary care teaching hospital
situated in north Karnataka, India from January 2017 to December
2018. Considering the availability of cases, feasibility, a total of 465
patients aged more than 18 years, diagnosed to have Acute ST
myocardial infarction (STEMI) based on electrocardiogram (ECG)
were included. Patients with renal failure requiring renal replacement
therapy, conditions that affect blood glucose per se, such as pregnancy,
drug therapy –  e.g. steroid and concomitant acute infections were
excluded from the study. The ethical clearance was obtained from the
Institutional Ethics committee prior to the commencement.

Patients who were eligible were briefed about the nature of the study
and interventions to be done and a written informed consent was
obtained. They were interviewed and demographic data like gender
and age were noted. Also, history of diabetes mellitus, hyper-tension,
smoking, and alcohol consumption were obtained. A thorough
physical examination was conducted to assess the vital parameters.

Electrocardiographic and enzymatic analysis
The included patients were subjected for ECG in order to diagnose

the type of myocardial infarction, followed by systemic examination. A
standard 12-lead ECG with maximal ST-segment elevation was chosen
for measurements. The ECG was recorded at a paper speed of 25
mm/sec at a calibration of 1 mV=10 mm. STEMI was diagnosed
according to the ESC and ACC criteria [5,6] as constrictive chest pain
lasting longer than 30 min and an increased CK (MB fraction >200
U/l) and/or increased cardiac TI more than 2 microgram\L and/ or
new ST elevation at the J point in two contiguous leads >0.2 mv leads
v2-v3 or >0.1 mv in other leads) [6].

Echocardiography
All included patients were assessed with echocardiography at the

time of index hospitalization. The left ventricular end-diastolic
diameter was measured from the long axis of the left ventricle, and the
left ventricular ejection fraction was calculated using single -plane
Simpson’s method using two‑dimensional echocardiography (ECHO).

Glucose Measurements
Under all aseptic precautions, blood samples were collected by

venipuncture and collected in vacutainer. The sample was collected at
the time of admission to investigate HbA1c and blood sugar levels.
HbA1c was calculated by high performance liquid chromatography.

Study End Points
Endpoint event was in hospital cardiac death and 30-day mortality.

Each patient/reliable relative was telephonically contacted after 30 days
of admission to assess their clinical state/survival status.

Statistical Analysis
The data obtained was coded and entered into Microsoft Excel

Worksheet. The categorical data was expressed as rates, ratios and
proportions and comparison was done using chi-square test or Fisher’s
exact test. The continuous data was expressed as mean ± standard

deviation (SD) and comparison was done using independent sample t
test. At 95% CI a prob-ability value (p value) of less than or equal to
0.05 was considered as statistically significant.

Results
The baseline characteristics of the study population are depicted in

Table 1. The mean age of patients was 58.24 ± 11.53 years and 76.13%
of the study population were males.

Parameters Findings
Distribution
 (n=465)
Number

Percentage

Admission blood
sugar levels (mg/dL)

< 140 210 45.16

140 to 200 144 30.97

> 200 111 23.87

Mean blood sugar
levels (Mean ± SD) 184.90 ± 90.75 mg/dL  --  --

Median blood sugar
levels (Range) 154 mg/dL (65-663 mg/dL)  --  --

HbA1c levels (%)

< 6.5 111 23.87

≥ 6.5 199 42.8

Not done 155 33.33

Mean HbA1c (%) 7.93 ± 2.31  --  --

Median HbA1c
(Range) (%) 7.35 (4.40 to 15.90)  --  --

History of diabetes
mellitus

Positive history of DM 168 36.13

Newly detected diabetic 55 11.83

Non diabetic 242 52.04

Risk factors

Hypertension 206 44.3

Smoking/Tobacco
consumption 48 10.32

Alcohol consumption 9 1.94

Gender
Male 354 76.13

Female 111 23.87

Age group (years)

21 to 30 8 1.72

31 to 40 26 5.59

41 to 50 75 16.13

51 to 60 162 34.84

61 to 70 141 30.32

71 to 80 41 8.82

81 to 90 11 2.37

> 90 1 0.22

Mean age (Mean
±SD) (years) 58.24 ± 11.53  --  --
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Median age (Range)
(years) 59 (24 to 92)  --  --

Time from onset of
symptom to
admission (hours)

> 6 218 46.88

≤ 6 247 53.12

Type of MI

AWMI 252 54.19

HLMI 2 0.43

IWMI 207 44.52

PWMI 4 0.86

Coronary
angiography
findings

Not Done 61 13.12

Single vessel disease 214 46.02

Double vessel disease 125 26.88

Triple vessel disease 53 11.4

Recanalized 12 2.58

Mode of treatment

Conservative 46 9.89

Primary angioplasty in
myocardial infarction 147 31.61

Plan old balloon angioplasty 1 0.22

Reteplase 10 2.15

Streptokinase 255 54.84

Streptokinase/Tenecteplase 1 0.22

Tirofiban 1 0.22

Thrombus aspiration 1 0.22

Tenecteplase 2 0.43

Urokinase 1 0.22

Killips Class

I 252 54.19

II 145 31.18

III 38 8.17

IV 30 6.45

Left ventricular
ejection fraction

30 to 39 42 9.03

40 to 49 336 72.26

50 to 60 87 18.71

Mean LVEF (Mean
±SD) (%) 43.33 ± 4.83  --  --

Median (Range) (%) 45 (30 to 55)  --  --

Outcome

Alive 418 89.89

In hospital mortality 34 7.31

Mortality within 30 days 13 2.8

Table 1: Baseline characteristics of the patients.

Anterior STEMI was present in 252 (54.19%) of the patients and a
history of Diabetes Mellitus as a Cardiovascular risk factor was present
in 168 (36.13%) patients. Among the 465 patients included in the
study, 147 (31.61%) patients underwent primary PCI, whereas 269
patients (57.84%) received fibrinolytic therapy, while 47 patients were
treated conservatively (8.34%) and one patient (21%) was treated with
POBA and thrombus aspiration. History of hypertension was obtained
in 206 (44.30%) patients and 10.32% of the individuals gave a history
of smoking/tobacco consumption (Table 1).

Value of glycemia on admission was higher in patients with
Diabetes Mellitus in comparison to non-diabetics. Glycemia of >140
mg/dL was present in 78.02% of the diabetic patients and only 17.40%
of the non-diabetic patients. In hospital mortality was comparable in
patients with or without DM (4.73% vs. 2.58%) (Table 2).

Serum RBS at
admission

Outcome
Total

Survivor Non survivor*

No % No % No %

< 140 194 92.4 16 7.62 210 100

140 to 200 102 91.9 9 8.11 111 100

> 200 122 84.7 22 15.3 144 100

Total 418 90.5 47 9.55 465 100

Note: p=0.046; *Non survivors include in hospital as well as mortality within 30
days

Table 2: Association of Admission blood glucose levels with outcome.

In-Hospital Events
Irrespective of the diabetic status, mortality in patients with

glycemia of >140 mg/dL on admission was significantly higher in
comparison to patients with glycemia of <140 mg/dL (6.6% vs. 3.4%;
p=0.046) (Table 2).

Parameters
Survivors Non survivors*

p
valueMean SD Mean SD

Age (Years) 57.58 11.51 64.06 10.15 <0.001

Pulse rate (/Minute) 85.29 18.07 83.45 33.06 0.708

SBP (mm Hg) 123.17 27.56 96.36 30.75 <0.001

DBP (mm Hg) 74.13 20.23 52.3 31.46 <0.001

LVEF (%) 43.7 4.61 40.11 5.56 <0.001

Serum RBS at admission
(mg/dL) 178.83 96.02 227.09 131.53 0.018

HbA1c (%) ** 7.85 2.27 8.74 2.54 0.073

Note: *Non survivors include in hospital as well as mortality within 30 days
**n=310 patients after excluding the patients who did not undergo investigation
for HbA1c (n=17 non survivors; n=138 survivors; total n=155).

Table 3: Clinical characteristics and outcome.
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The mean RBS on admission in non survivors (227.09 ± 131.53
mg/dL) was higher in comparison to survivors (178.83 ± 96.02 mg/dL)
(p=0.018). The mean systolic blood pressure among non survivors
(96.36 ± 30.75 mm Hg) was lower in comparison to survivors (123.17
± 27.56 mm Hg) (p<0.001) and non survivors exhibited greater degree
of Left ventricular dysfunction (p<0.001) which suggests the possibility
of a larger infarct size in non-survivors (Table 3).

A total of 30 (6.4%) patients presented in Killip class IV out of
which 23 patients had their admission serum blood glucose levels
more than 140 mg/dL. A similar finding was observed in patients who
presented in Killip class III, where 25 out of the 38 patients had their
admission glucose levels >140 mg/dL, indicating that glycemia of >140
mg/dL may be associated with a poorer Killip class (Table 4).

Killip
class

Outcome
Total

Survivors Non survivors

No % No % No %

I 242 96.03 10 3.97 252 100

II 132 91.03 13 8.97 145 100

III 26 68.42 12 31.58 38 100

IV 18 60 12 40 30 100

Total 418 89.89 47 10.11 465 100

Note: p<0.001; *Non survivors include in hospital as well as mortality within 30
days

Table 4: Association of Killips class with outcome.

Of the 34 patients who had an in-hospital mortality, 18 patients
presented in Killip class III and above and the mean blood sugar level
in these patients was 270 ± 127.3 mg/dL. Also, the mean blood sugar
level of patients that expired in hospital was more than that of patients
that experienced out of hospital mortality (253.32 ± 143.27 vs. 158.46 ±
53.11). Mortality was found to be significantly higher when the
admission glucose levels were more than 200 mg/dL (Table 5).

Killip
class n

Survivors (n=418) n Non-Survivors
(n=47)

Mean SD Mean SD

I 242 175.46 89.03 10 178.6 161.07

II 132 171.99 90.77 13 237.77 125.51

III 26 235.92 161.52 12 223.33 94.41

IV 18 191.78 79.28 12 259.67 146.91

Note: n= Number of patients

Table 5: Killips class mean RBS among survivors and non survivors.

Discussion
Stress hyperglycaemia refers to phenomenon of high blood glucose

level, insulin resistance, or impaired glucose tolerance due to altered
glucose metabolism in response to stress of serious illness or trauma.
Several studies have shown that hyperglycaemia is common among

patients with AMI with or without a history of diabetes [7]. The
present study, based on a non-selected cohort of patients with STEMI,
highlights the relevance of stress hyperglycemia on admission to
accurately identify a group of patients at high risk for short term
outcomes. This relationship was unaffected by the diabetic status.

The relationship between admission hyperglycemia and short-term
mortality in sub-jects without known DM after AMI has been very
well documented [8]. Increased glucose levels on admission (ranging
from 110 to 144 mg/dL (6.1-8 mmol/L) confers an almost 4-fold risk of
death in patients without known DM after an AMI [9]. An increase of
18 mg/dL (1 mmol/L) in glucose levels was associated with a 4%
increase of mortality in non-diabetic patients in a retrospective study
[2]. In the present study, our findings highlight an increase in mortality
risk with hyperglycaemia after STEMI, as an additive to clinical
parameters. Also, the preliminary observations from the present study
demonstrate direct association between admission blood glucose levels
and 30-day mortality in patients presenting with STEMI. Moreover, it
is interesting to note that the probability of mortality was not modified
when DM was added to the model, indicating the predictive influence
of DM was marginal [8].

It is difficult to explain why DM did not play a significant role in the
outcomes of these patients. The definition of stress hyperglycaemia is
intrinsically difficult in patients with DM as these patients are more
likely to receive insulin or oral anti-diabetic drugs for hyper-glycaemia
before experiencing an AMI, which might not reflect the true state of
hyperglycemia [8].

In our study the overall mean random blood sugar levels were
184.90 ± 90.75 mg/dL and median levels were noted as 154.00 mg/dL.
However, the admission blood sugars were more than ≥ 200 mg/dL in
23.87% of the study population. Furthermore, out of 47 patients that
expired, 22 patients had admission blood sugar levels of ≥ 200 mg/dL
compared to nine patients who had admission blood sugar levels
between 140 to 199 mg/dL and 16 patients who had admission blood
sugar levels <140 mg/dL respectively. This difference was statistically
significant (p=0.046) and clearly indicates that mortality risk increases
substantially with hyperglycaemia in the setting of STEMI. Also as
stated earlier, the mean admission glucose levels were significantly
high among non survivors (227.09 ±131.53 mg/dL) in comparison to
survivors (178.83 ± 96.02 mg/dL) (p=0.018). These observations
suggest strong association between admission blood glucose levels and
30-day mortality.

The strong association observed between admission blood glucose
levels and 30-day mortality was reflected on HbA1c quantitatively
(p=0.021) but not qualitatively (p=0.073). Also, history of diabetes
mellitus failed to demonstrate an association with 30-day mortality
(p=0.155). However, there was a strong association between diabetic
history and elevated admission blood sugar levels (p<0.001).

The pathophysiologic mechanism underlying the association
between hyperglycaemia and mortality in patients is not completely
understood. Twenty-five years ago, Oswald et al. [10] observed that the
concentration of cortisol, epinephrine and nor epinephrine were the
main determinants of plasma glucose levels measured in non-diabetic
patients with AMI. Recently, Kadry et al. [11] observed a strong
association between blood glucose concentration and presence of left
ventricular failure on admission. There is strong experimental and
clinical evidence that hyperglycaemia per say may be detrimental.
Acute hyperglycemia attenuates endothelium-dependent
vasodilatation in humans in vivo, abolishes the effect of ischemic
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preconditioning, and induces oxidative stress affecting platelet
function, coagulation and fibrinolysis [12-14]. All these factors lead to
an increase in mortality which may in part be explained by resistance
to intrinsic fibrinolysis secondary to the hyperglycemic state. Finally,
many of the non-diabetic patients who develop stress hyperglycaemia
are likely to be dysglycemic when not stressed. Norhammar et al. [15]
found that 65% of the non-diabetic patients with glycemia >11
mmol/L had undiagnosed DM or impaired glucose tolerance.
However, a diagnosis of DM cannot be confirmed in > 50% of patients
who present with severe increase of blood glucose level (>200 mg/dL)
at the time of AMI, further strengthening the notion that STEMI
induces systemic changes that lead to transient impairment of glucose
tolerance [16].

A high blood glucose level on admission is often attributed to
‘stress’  and might reflect an acute response to the hyperadrenergic
state. The impact of admission blood glucose level, as an indicator of
glucometabolic state, has been less well studied in the setting of acute
coronary syndromes but appears to be a marker of adverse outcome
after STEMI [17,18].

Conclusion
Hyperglycemia on admission is a strong predictor of mortality in

patients with STEMI and could be used in risk stratification of these
patients.
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INTRODUCTION 

Nasal polyposis is regarded as one form of chronic 

inflammation in the nose and sinuses, as a part of 

spectrum of rhinosinusitis.
1 

Surgery is a straight forward 

option in patients with pansinus polyps, those not 

responding to medical management or has subsequent 

relapses.
2
 This includes polypectomy and functional 

endoscopic sinus surgery (FESS) by Messerklinger 

traditional instrumentation technique.
3 

Surgery for sinonasal polyposis is a challenge to the 

endoscopic surgeon due to increased risk of bleeding, 

lack of precise tissue removal and increased risk of 

complications like orbital or intracranial injury due to 

decreased visibility.
  

Microdebrider, a powered sinus instrument provides 

satisfactory results by making dissection faster, almost 

bloodless & safe, lets rapid healing of tissues without 

harming normal mucosa.
4
 Due to suction at surgical site it 

ABSTRACT 

 

Background: Microdebrider is emerging as a convenient tool for various ENT surgeries that helps in easier disease 

clearance and reduced morbidity. Though it requires some surgical expertise initially to master the skill of handling it, 

it is worth procuring and using in endoscopic sinus surgery. The present study was conducted to compare the 

microdebrider assisted endoscopic surgery and conventional methods using sinus endoscopes in the surgical 

management of nasal polyps.  

Methods: 30 patients diagnosed with nasal polyposis between the age group of 5 to 60 were equally randomized into 

2 surgical groups- powered endoscopic sinus surgery group and conventional endoscopic sinus surgery group with 15 

patients in each group. The study aimed at comparing the intra operative (blood loss, duration of surgery) and post 

operative results (crusting, scarring, discharge, symptoms, recurrence) between the two groups using Lund–Mackay 

scoring system and visual analogue scale. The data was statistically analysed.   

Results: A significant statistical evidence for a shorter operative time, dryness of the field, better surgical conditions 

and improved VAS scoring at 3 and 6 months postoperatively was observed in the powered endoscopy group than 

using conventional techniques.  

Conclusions: The use of microdebrider in endoscopic sinus surgery has the advantage of complete clearance of 

disease, smoother intra operative course and better post operative healing when compared to conventional instruments 

in the treatment of nasal polyps.  
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provides improved visualisation, precision and less 

frequent interruptions during surgery.
5
 With this 

background, this study was conducted to compare the 

microdebrider assisted endoscopic surgery and 

conventional methods using sinus endoscopes in the 

surgical management of nasal polyps. 

METHODS 

This is a prospective randomised controlled study done 

on 30 pts visiting ENT OPD at VIMS Hospital, Bellary 

prospectively during the time period of one year i.e. from 

December 2016 to December 2017.  

All patients who were diagnosed with Nasal Polyposis 

between the age group of 5 to 60 years were included in 

the study. Exclusion Criteria included pts who were 

pregnant/lactating, who did not give consent for the 

study, who were unfit for surgery under GA/ LA,who had 

a h/o prior sinus surgery, who had nasal masses other 

than polyposis. Ethical clearance was obtained from the 

local ethical committee. 

Patients who consented to be a part of the study were 

given medical treatment with Topical and systemic 

steroids for 2 weeks. Patients in whom disease persisted 

were equally randomized into 2 surgical groups – 

Powered endoscopic sinus surgery group and 

conventional endoscopic sinus surgery group with 15 

patients in each group. 

A subjective visual analogue scale (VAS) was completed 

by every patient for nasal blockage or congestion, nasal 

discharge, olfactory disturbance, facial pain or pressure, 

headache and overall discomfort. Complete nasal 

examination including diagnostic nasal endoscopy was 

done in all cases. Mackay and Lund endoscopic score 

was used to grade nasal polyps. A preoperative CT scan 

of paranasal sinuses was performed routinely and The 

Lund and Mackay staging system for radiological staging 

was applied. 

Operative procedure 

Patients underwent operative procedure under both local 

and general anaesthesia. 

In powered endoscopy group, the microdebrider 

(Unidrive II, Karl-Storz, Tutlingen, Germany) assisted 

polypectomy, middle meatal antrostomy, anterior and 

posterior ethmoidectomy, sphenoidectomy and frontal 

recesss cleaning was done according to the extent of the 

disease. In conventional endoscopic group, standard 

Messerklinger technique described by Stammberger was 

employed using conventional endoscopic sinus surgery 

instruments like forceps, curette and snare. 

The operative time was kept by an independent nurse and 
estimated from insertion of the vasoconstrictor cottonoids 
at beginning of surgery to insertion of the vaseline 

impregnated nasal pack. At the end of surgery, the 
surgical conditions and degrees of dryness of the 
operative field was rated by the surgeon using a six-point 
scale. We graded the amount of bleeding subjectively as 

follows: 

Table 1: Grading of bleeding. 

 Grade 0  No bleeding (Cadaveric dissection) 

 Grade 1 
Slight bleeding. No suctioning of blood 
required. 

 Grade 2 

Slight bleeding. Occasional suctioning 
required. Bleeding does not threaten 
surgical field. 

 Grade 3 

Slight bleeding. Frequent suctioning 
required. Bleeding threatens the surgical 
field for a few seconds after suction is 
removed. 

 Grade 4 

Moderate bleeding. Frequent suctioning 
required. Bleeding threatens the surgical 
field immediately after suction is removed. 

 Grade 5 

Severe bleeding. Constant suctioning 
required. Bleeding appears faster than can 
be removed by suction. Surgical field 
threatened and surgery not possible. 

Postoperatively patients were followed up on 1
st
 and 4

th
 

week, 3
rd

 and 6
th

 month subjectively with visual analogue 
score (VAS) and objectively by endoscopic examination 
of the operative cavities. The amounts of crusting, 
scarring and synechiae were documented at each visit. 
The data was expressed as percentage and analysed using 
statistical package for social sciences (SPSS) version 

20.0.   

RESULTS 

Maximum patients in this study were in the age group of 
11-30 years (60%). Among the study population 19 
(63.3%) were males and 11 (37.7%) were females. The 
most common symptom experienced by all patients was 
nasal obstruction (100%), followed by voice change and 
mouth breathing in 25 (83.3%) patients The pre operative 
visual analogue score showed a higher mean score for 
symptoms of nasal block (8.63) followed by overall 
discomfort (8.60) with a mean score lowest for facial pain 

(Table 2). 

According to Mackay staging of CT scan of paranasal 
sinuses, maxillary sinus was the most commonly 
involved sinus with Grade 2 disease (66.7%), posterior 
ethmoid and sphenoid were less involved and frontal 
sinus was least involved (93.3% with Grade 0 disease) 

(Table 3). 

According to Mackay scoring of nasal endoscopic 
examination Grade 2 polyp (Polyp beyond middle 
meatus, not completely obstructing nose) was seen in 25 
patients (83.3%) and maximum patients had endoscopic 
oedema of Grade 1(mild oedema) in 19(63.3%) patients 

(Table 4). 
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Table 2: Pre operative visual analogue score of symptoms. 

Symptoms Minimum Maximum Mean Std. Deviation 

Facial pain 3 6 4.43 0.817 

Headache 3 7 5.07 1.143 

Nasal block 8 9 8.63 0.490 

Discharge 5 9 7.83 1.053 

Olfactory disturbances 3 8 4.60 1.545 

Overall discomfort 8 9 8.60 0.498 

Total points 31 45 39.17 3.668 

Table 3: CT scan grading of paranasal sinuses (lund mackay staging). 

Name of sinus Grade 0 Grade 1 Grade 2 

 Maxillary 0 (0%) 10 (33.33%) 20 (66.67) 

Anterior ethmoid 12 (40%) 6 (20%) 12 (40%) 

Posterior ethmoid 20 (66.67%) 3 (10%) 7 (23.33%) 

Sphenoid 25 (83.33%) 4 (13.33%) 1 (3.33%) 

Frontal 28 (93%) 2 (6%) 0 (0%) 

Table 4: Endoscopic scoring of nasal polyposis (Mackay score). 

Endoscopic polyp Frequency Endoscopic oedema Frequency 

Grade 1 0 (0%) Grade 1 19 (63.33%) 

Grade 2 25 (83.33%) Grade 2 11 (36.67%) 

Grade 3 5 (16.67%) Grade 3 0 (0%) 

Table 5: Comparison of type of surgery vs amount of blood loss. 

Type of surgery  
 Blood loss 

 Total 
Grade 2  Grade 3 Grade 4 Grade 5 

Conventional  0 (0%)  2 (13.3%)  11 (73.3%)  2 (13.3%)  15 (100.0%) 

Microdebrider  13 (86.7%)  2 (13.3%)  0 (0%)  0 (0%)  15 (100.0%) 

 Total  13 (43.3%)  4 (13.3%)  11 (36.7%)  2 (6.7%)  30 (100.0%) 

 Df – 3, p=0.001. 

 

Intraoperatively, in the conventional technique most of 

the patients had Grade 4 (73.3%) bleeding while with the 

use of microdebrider most patients had bleeding of Grade 

2 (86.7%) (Table 5). 

The mean time required for surgery in conventional type 

of surgery was 112.0 minutes while the mean time 

required for surgery with microdebrider type of surgery 

was 86.67 minutes (Table 6). 

Table 6: Comparison of type of surgery vs time 

required for surgery. 

Type of surgery Time for surgery Mean±SD 

Conventional 112.00±10.82 

Microdebrider 86.67±12.91
* 

*p=0.001 

There was no significant difference in the post operative 

parameters like post operative discharge, synechiae 

formation and recurrence of polyp between the two 

methods. The microdebrider technique required lesser 

number of post operative debridements (2.27) when 

compared to conventional technique (3.17) (Figure 1). 

 

Figure 1: Comparison of post-operative parameters of 

conventional with microdebrider method. 

An independent sample t test showed a significant 

difference in the mean visual analogue score at 3 months 
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following surgery in patients who were treated with 

microdebrider technique but there was no difference at 6 

months following any of the two methods of surgeries 

(Table 7). 

Table 7: Comparison of vas at 3 & 6 months with type 

of surgery. 

Total 

Score 

Type of 

Surgery 
 Mean±SD P value 

VAS at 3 

months 

Conventional  5.87±2.32 
*0.030 

Microdebrider  4.27±1.38* 

VAS at 6 

months 

Conventional  3.87±1.35 
0.930 

Microdebrider  3.20±2.59 

 *p<0.05  

DISCUSSION 

Patients suffering from nasal polyposis who do not 

respond to conservative management require definitive 

surgery to establish good ventilation and drainage of 

sinuses with mucosal preservation. 

Conventional instruments usually tear tissues and stripe 

the mucus membrane leading to increased bleeding with 

decreased visibility and increased frequency of 

complications and scarring. Microdebriders provide 

suction at the surgical site and offer the advantages of 

evacuating polypoid tissue without removing the 

instrument, providing continuous suction of blood from 

the field with the opportunity for improved visualization 

and precision and for less frequent interruptions during 

surgery.
5,6

 

Singh et al also in their prospective study on 40 patients 

observed that the amount of intraoperative bleeding in the 

microdebrider group was 181 ml, compared with 225 ml 

in the standard group being operated by conventional 

methods.
7
 

Shorter operating time required with microdebrider may 

be explained by the fact that with its inherent suction of 

both blood and tissues offers a better dry operative field 

and better surgical circumstances. 

A study conducted by Dokuz Eylul University, Izmer, 

Turkey (2002) showed that microdebrider is easier and 

faster way of resecting polyps.
8
 

In contrast a study by Selivanova et al who compared the 

use of the microdebrider as a form of powered 

instrumentation designed to decrease mucosal trauma 

with traditional surgical instruments for endonasal sinus 

surgery on 24 patients, were unable to find a statistical 

difference (p>0.05) in surgical outcome for patients when 

using either conventional instruments or mechanical 

debriders.
9 

Synechiae formation is the most frequently occurring 

complication after functional endoscopic sinus surgery 

ranging from 6 to 27%.
. 

Minimizing tissue trauma and 

preserving normal mucosa are of utmost importance in 

avoiding excessive scarring, and this is what the 

microdebrider offers. Stankiewicz reported synechiae in 

6.7% of 90 patients.
10

 

Setliff and Parsons were the first to report the use of a 

soft tissue shaver for endoscopic sinus surgery as a tool 

for the precise removal of diseased mucosa and polyps. 

They reported, in their series of 345 patients, limited 

blood loss, accelerated healing time, reduced synechiae, 

and decreased middle turbinate trauma.
11

 

Bernstein et al in their study of 40 cases of endoscopic 

sinus surgery performed with the microdebrider reported 

rapid mucosal healing, minimal crust formation, and a 

low incidence of synechiae formation.
4
 

Sauer et al noted that both microdebrider and 

conventional methods resulted in symptom improvement 

and in endoscopically visible healing over time, but no 

significant difference was found between the two 

techniques. In endoscopic evaluation, only the total score 

at 3 weeks after surgery was significantly better in the 

microdebrider group. No significant difference was found 

at any other time point. Synechia formation, patency of 

middle meatal antrostomy, and open access to the 

ethmoid were the same in both groups. In this study of 

endoscopic sinus surgery the use of the microdebrider did 

not offer major advantages compared to the standard 

instruments
.12

 

The proximity of skull base and orbit have raised 

concerns about the safety of microdebrider in endoscopic 

sinus surgery. The minor and major complication rates 

for the nasal polyposis group with microdebrider were 

11.8% and 0.5%.
13

 Complications like ocular injury, 

Subarachnoid haemorrhage and CSF fistula has been 

reported in various studies using microdebrider.
14,15 

Innovations in powered instrumentation include the 

suction-irrigation drill, the coblator, and the introduction 

of a bone-cutting ultrasonic aspirator. The primary 

drawback of powered instruments continues to be the 

higher costs associated with their use, whereas their main 

advantage is the ability to accomplish multiple functions, 

such as bone removal, suction, and irrigation, with one 

tool.
16

 Recent advances in microdebrider technology now 

permit 360 degree, blade rotation, continuous tracking of 

the instrument using surgical navigation, and the ability 

to control bleeding with bipolar energy. A variety of 

specialty blades are also available, each attempting to 

address a specific operative limitation encountered during 

endoscopic surgery.
17

 

CONCLUSION  

The use of microdebrider in endoscopic sinus surgery has 

the advantage of complete clearance of disease, smoother 
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intra operative course and better post operative healing 

when compared to conventional instruments. 

There was a significant statistical evidence for a shorter 

operative time in the powered endoscopy group. 

The surgical conditions and dryness of the operative field 

were significantly better in powered group. This 

highlights the longer haemostatic effect, dry operative 

field and better surgical circumstances provided by the 

microdebrider.  

No major complications occurred in both the groups. In 

postoperative course there was no significant statistical 

difference between the two groups with respect to the 

outcomes like crusting, discharge, synechiae formation 

and recurrence of polyp. 
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Introduction
The most common kidney tumor in adults is Renal Cell Carcinoma (RCC). Wilms’ tumor is rare 

in subjects who are older than 16 years. Only 3% of Wilms’ tumors are reported in adults, which 
explain the difficulties in diagnosis and treatment of this tumor entity in this age group [1]. Most 
of the reports in the literature are mainly single case reports of adult patients, and studies on larger 
patients series are rare [1-4]. Until recently, a standardized treatment for adults with Wilms’ tumor 
has been missing, and exact data on prognosis and late effects are still not available. Primary radical 
nephrectomy followed by chemotherapy has been the treatment strategy for patients older than 16 
years.

Reinhard et al. [2] reported on 30 patients older than 16 years (range 16 to 62 years, median, 25.4 
years) that were found to have Wilms’ tumor. They were treated according to the pediatric protocol 
and were analyzed for clinical presentation, stage distribution, and prognosis. Ten patients (33%) 
had metastatic disease at the time of diagnosis (liver, four patients; lung, three patients; liver and 
lung, three patients). The local stage distribution showed a predominance of higher stages (stage I, 
eight patients; stage IIN-, three patients; stage IIN+, four patients; stage III, 15 patients). Histologic 
studies revealed intermediate-risk in 23 of 30 tumors; two tumors were classified as high-risk, and 
three tumors were clear-cell sarcomas. Two of 30 patients showed a nephroblastoma and a renal 
cell carcinoma simultaneously in the same kidney. Complete remission was achieved in 24 patients; 
four patients relapsed after complete remission, and three of them reached a second remission with 
further treatment. Event-free survival was 57%, with overall survival of 83% (median observation 
time, 4 years). The study concluded that adults could be cured by a multimodal treatment in a high 
percentage of patients, according to pediatric protocols. Toxicity was higher than in children but 
acceptable in view of the high remission rate. We report a case of Wilm’s tumor diagnosed and 
managed in a 28-year-old male.

Case Presentation
A 22-year-old adult male presented with symptoms of pain in loin, fever and one episode 

of frank hematuria. A clinical diagnosis of ureteric stone was made and the patient underwent 
ultrasonography and Computed Tomography (CT) imaging (Figure 1a & 1b). Computed 
tomography showed a huge space of lesion occupying the middle portion of the kidney as well as 
the lower pole measuring 7 cm × 8 cm. Based on the CT findings diagnosis of renal cell carcinoma 
was made and the patient underwent Rt. Sided radical nephrectomy.

Histopathological examination revealed a neoplasm with tubular and papillary structures, the 
stroma was composed of myofibroblastic cells few vascular emboli were seen and foci of necrosis 
noted. The tumors showed evidence of blastemal tissue in focal areas (Figure 2). The patient has 
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Abstract
Wilms’ tumor (nephroblastoma) is the most common renal tumor in children. Wilms’ tumor in 
adults is extremely rare and is presumed to have a poorer prognosis than in children. It is difficult 
to differentiate adult Wilms’ tumor from renal cell carcinoma based on radiological findings alone. 
The diagnosis in adults is often made following nephrectomy for a presumed renal cell carcinoma. 
Because of the paucity of literature concerning Wilms’ tumor in adults, there are no standard 
protocols for the management and therefore managed on the same lines of that of a Wilms’ tumor in 
a child. Herein, we report the case of adult Wilms’ tumor in a 22-year-old man, which was diagnosed 
unexpectedly the following nephrectomy for presumed renal cell carcinoma.
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been put on post-operative chemotherapy similar to the treatment of 
Wilm’s tumor and is on close follow-up for the past 15 months.

Discussion
The clinical presentation of adults with Wilms’ tumor differs 

from that of children. The main symptom of adults is flank pain, and 
the majority of them have a history of weight loss and of a sudden 
drop in performance status. This observation is in accordance with 
other reports on symptoms of Wilms’ tumor [2-5]. The tumors are 
usually asymptomatic in children or present with a painless swollen 
abdomen. In contrast to the pediatric population, the majority (23 of 
30) of the adult patients were operated primarily in the SIOP studies 
[2]. It is not possible to achieve a safe diagnosis by imaging studies 

Figure 1a: Computed tomography showing a huge space of lesion occupying the middle portion of the kidney.
Figure 1b: The lower pole measuring 7 cm × 8 cm.

Figure 2: 40X H&E staining shows malignant blastemal cells in a small focal 
area. Vascular emboli noted and the stroma is composed of myofibroblastic 
cells.

alone in this patient group. Even in the concept of the SIOP Wilms’ 
tumor protocol, patients older than 16 years primarily undergo 
surgery of the tumor [3].

As Wilms’ tumor is a rare entity in adults, its occurrence is hardly 
suspected by both the Urologists as well as the Pathologists. RCC is the 
most common tumor in this age group, and in some cases, histological 
differentiation of nephroblastoma and RCC is also difficult [2]. The 
difficulties incorrect diagnosis may lead to inappropriate or delayed 
treatment and may thus contribute to a poorer prognosis in these 
patients. Histological subtypes do not differ from pediatric tumors 
[2]. There is no higher rate of high-risk tumors. The biology of the 
tumors seems to be identical to those in children. The tumors tend to 
respond to the preoperative treatment protocol and to have a good 
prognosis if they are treated in the same manner [2].
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ABSTRACT 
 

Aim: Lymphangiomas are malformations of the lymphatic system that are located in the skin and 
subcutaneous tissues. We report a case of invasive lymphangioma circumscriptum successfully 
treated by surgery. 
Presentation of a Case: A 10-year female presented with asymptomatic lesions over the left side 
of the abdomen since birth. Dermoscopy showed characteristic multiple yellow lacunae 
surrounded by septa, as well as with few lacunae showing hypopion sign. Histopathology of the 
lesion was suggestive of lymphangioma circumscritum. 
Discussion:  Depending on the size and depth of the lymph vessels, lymphangiomas are 
separated into two categories; the superficial group and deeper group. The superficial group 
contains only lymphangioma circumscriptum, whereas deeper group is comprised of caverneous 
lymphangioma and cystic hygroma. Of the three types lymphangioma circumscriptum is the most 

Case Report  



common. Diagnosis of lymphangioma circumscriptum was made and surgica
lesions was done. 
Conclusion: we report a case of invasive lymphangioma circumscriptum which is managed 
successfully by surgical excision. 
 

 

Keywords: Lymphangioma circumscriptum
 

1. INTRODUCTION 
 

Lymphangiomas are congenital lymphatic 
malformations accounting for 4% of all vascular 
tumours and 25% of benign vascular growths in 
children. Lymphangioma circumscriptum (LC) is 
a rare benign skin disorder involving 
hamartomatous lymphatic malformation of deep 
dermal and subcutaneous lymphatic channels. 
The term “Lymphangioma circumscriptum” was 
coined by Morris et al. in 1889. Usually LC is a 
well circumscribed lesion presenting as multiple 
clusters of clear or red vesicles on the surface of 
skin like frog spawn. Rarely, extensive and 
invasive forms can be seen. The term 
‘circumscriptum’ appears to be a misnomer for 
an extensive lesion. We report a case of rare 
extensive type of lymphangioma circumscriptum 
in a young teenage girl, managed by surgical 
excision with acceptable cosmesis. 
 

2. CASE REPORT 
 

A 10-year female presented with asymptomatic 
lesions over the left side of the abdomen since 
birth. It gradually, increased in number with 
lesions becoming bluish and reddish in color 
with occasional oozing. For these complaints she 
had consulted a local doctor and had received 
tab. propranolol 10 mg once daily for 1 month 
 

Fig. 1. Lymphangioma circumscriptum showing frog spawn
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Diagnosis of lymphangioma circumscriptum was made and surgical excision of the 

we report a case of invasive lymphangioma circumscriptum which is managed 
 

Lymphangioma circumscriptum; surgical treatment; hypopyn sign; dermascopy

Lymphangiomas are congenital lymphatic 
malformations accounting for 4% of all vascular 
tumours and 25% of benign vascular growths in 

Lymphangioma circumscriptum (LC) is 
a rare benign skin disorder involving 
hamartomatous lymphatic malformation of deep 
dermal and subcutaneous lymphatic channels. 

“Lymphangioma circumscriptum” was 
. in 1889. Usually LC is a 

ell circumscribed lesion presenting as multiple 
clusters of clear or red vesicles on the surface of 
skin like frog spawn. Rarely, extensive and 
invasive forms can be seen. The term 
‘circumscriptum’ appears to be a misnomer for 

t a case of rare 
extensive type of lymphangioma circumscriptum 
in a young teenage girl, managed by surgical 

 

year female presented with asymptomatic 
lesions over the left side of the abdomen since 

th. It gradually, increased in number with 
lesions becoming bluish and reddish in color  

For these complaints she 
had consulted a local doctor and had received 

mg once daily for 1 month 

with topical steroids and found no improvement. 
On local examination, there were multiple 
violaceous to hemorrhagic grouped vesicles
varying size over the left side of abdomen wit
surrounding hyperpigmentation 
Dermoscopy showed characteristic
yellow lacunae surrounded by septa, as well
with few lacunae showing hypopion
Histopathology of the lesion was suggestive of 
lymphangioma circumscriptum. With clinical, 
dermoscopy and histopathology, a diagnosis of 
lymphangioma circumscriptum was made and 
surgical excision of the lesions was done with 
acceptable cosmesis. However it was found 
during surgery that the lesions 
extension, horizontally from left iliac crest to 
midline, and vertically extending 
oblique muscle on the left side. (Fig
 
3. DISCUSSION  
 
Lymphangioma circumscriptum or 
lymphatic malformation is a rare benign skin 
disorder involving hamartomatous lymphatic 
malformation of deep dermal and subcutaneous 
lymphatic channels characterized by clusters of 
thin walled vesicles on the surface of skin like 
frog spawn. These vesicles are filled
clear fluid or blood tinged fluid [1]. 

 
 

Fig. 1. Lymphangioma circumscriptum showing frog spawn appearance
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l excision of the 

we report a case of invasive lymphangioma circumscriptum which is managed 

dermascopy. 

with topical steroids and found no improvement. 
On local examination, there were multiple 
violaceous to hemorrhagic grouped vesicles of 
varying size over the left side of abdomen with 
surrounding hyperpigmentation (Fig. 1). 
Dermoscopy showed characteristic multiple 
yellow lacunae surrounded by septa, as well as 

lacunae showing hypopion sign. (Fig. 2) 
Histopathology of the lesion was suggestive of 
lymphangioma circumscriptum. With clinical, 
dermoscopy and histopathology, a diagnosis of 

was made and 
surgical excision of the lesions was done with 
acceptable cosmesis. However it was found 

 had a cystic 
extension, horizontally from left iliac crest to 

 up to external 
(Fig. 3A, 3B). 

Lymphangioma circumscriptum or  microcystic 
is a rare benign skin 

disorder involving hamartomatous lymphatic 
malformation of deep dermal and subcutaneous 

characterized by clusters of 
thin walled vesicles on the surface of skin like 
frog spawn. These vesicles are filled with either 

 

appearance 



 Fig. 2. Dermoscopy showing hypopyn sign

 
 

Fig. 3A . Intraoperative, showing extensive 
Lymphangioma circumscriptum

 
The pathogenesis of lymphangioma 
circumscriptum was first described by Whimster 
in 1976. It was postulated that large muscle 
coated cisterns were present in subcutaneous 
tissue, disconnected from the normal network of 
lymphatic vessels. However, they are c
to dermal lymph channels. The vesicles result 
from the dilatation of lymphatics in papillary 
dermis caused by back pressure. Based on this 
pathogenesis, it was suggested that excision of 
subcutaneous cisterns while leaving overlying 
skin might offer a better cosmetic and a
option to the patient [2].

 

 

In 1970, Peachey et al. divided LC into classic 
and localized forms. The classic variety of LC is 
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Fig. 2. Dermoscopy showing hypopyn sign 
 

Fig. 3A . Intraoperative, showing extensive 
Lymphangioma circumscriptum 

 

Fig. 3B. Post operative showing better 
cosmetic result 

 
The pathogenesis of lymphangioma 
circumscriptum was first described by Whimster 
in 1976. It was postulated that large muscle 
coated cisterns were present in subcutaneous 
tissue, disconnected from the normal network of 
lymphatic vessels. However, they are connected 
to dermal lymph channels. The vesicles result 
from the dilatation of lymphatics in papillary 
dermis caused by back pressure. Based on this 
pathogenesis, it was suggested that excision of 
subcutaneous cisterns while leaving overlying 

er a better cosmetic and acceptable 

. divided LC into classic 
and localized forms. The classic variety of LC is 

seen at or soon after birth, and is often larger 
than 1 cm2, seen over the proximal limbs. The
localized form can be seen at any age and is 
smaller than1 cm2. LC can occur as a congenital 
or acquired form. The congenital form will be 
larger in presentation and the acquired form 
be small and circumscribed [1]
asymptomatic in its localized form, but the most 
common symptom is oozing of clear fluid mixed 
with blood, which occurs spontaneously or after 
minor trauma and rarely, extensive and invasive 
forms are seen, which can involve deep fascia, 
muscles of abdomen, buttocks and large ves
including iliac and femoral arteries 
common associations of LC are lymphedema of 
lower limb and cystic hygroma, and there few 
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Fig. 3B. Post operative showing better 
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lized form, but the most 

common symptom is oozing of clear fluid mixed 
with blood, which occurs spontaneously or after 
minor trauma and rarely, extensive and invasive 
forms are seen, which can involve deep fascia, 
muscles of abdomen, buttocks and large vessels, 

iliac and femoral arteries [3]. The 
common associations of LC are lymphedema of 
lower limb and cystic hygroma, and there few 
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reports of Proteus, Cobb and Maffucci 
syndromes [3].  

 
The differential diagnosis of LC include 
lymphangiectasis, hemangioma, angiokeratoma, 
angiosarcoma, metastatic carcinoma to the skin, 
verrucae, molluscum contagiosum, warts, and 
epidermal nevi. 
 

The dermatoscopic examination of LC reveals a 
lacunar and saccular pattern. There are  
brownish lacunas limited by pale septa or reddish 
areas depending on the blood content. A new 
dermascopic pattern reveals Hypopyon like 
feature [4]. It is because of sedimentation                    
of blood, cellular components lying at the          
bottom and serum at the upper part, leading to 
transition from dark to light in some lacunae         
[5,6]. Apart from histology and 
lymphangiography, MRI is very useful in the 
diagnosis of LC and the modality of choice in the 
management of LC [3].  
 

The surgical excision is the main modality of 
treatment, although the recurrence is common, 
with a cure rate of 75%.Other treatment options 
are carbon dioxide laser, pulsed dye lasers, 
intense pulse light, sclerotherapy, cryotherapy, 
superficial radiotherapy, radiofrequency ablation 
[7] and electrocautery. Mosche Lapidoth et al. 
have successfully used the combination of 
radiofrequency current and 900 nm diode laser in 
treating six patients of LC. The primary goal of 
treatment is to remove or destroy the diseased 
lymphatics and subcutaneous components that 
serve as a nidus for recurrence [1][2].

 

 

4. CONCLUSION 
 

lymphangioma circumscriptum, although 
localised, rarely, extensive and invasive forms 
are seen. Surgical excision is the main modality 
of treatment, but the recurrence is common. We 
report this case, because of its rarity of internal 
extension and surgical removal as treatment of 
choice because, if not removed, can serve as a 
nidus for recurrence. We also highlight the 

importance of dermoscopy as a non-invasive tool 
to differentiate it from hemangioma. 
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Brief Report

introduction

Pyogenic granuloma (PG) is a benign localized proliferation of 
capillaries appearing as a solitary red or purple nodule with a 
tendency to bleed. It may rapidly grow in response to an unknown 
stimulus that triggers endothelial proliferation. Treatment 
modalities for PG range from surgical excision, marsupialization, 
cryosurgery, laser surgery, to intralesional injections of sclerosing 
agents. When the PG is large or in surgically difficult areas, 
choosing an appropriate treatment modality can be challenging. 
Excision can lead to disfigurement and scar formation; lasers 
may not be suitable for bulky lesions besides the cost of 
instrumentation and proper training. A relatively high rate of 
recurrence after simple excision is known. As sclerotherapy is a 
simple, safe, effective, and minimally invasive procedure, with 
negligible blood loss and no specific postoperative care, it has 
evolved as an effective alternative approach.[1,2]

Sclerotherapy makes use of wide variety of sclerosants such as 
polidocanol, sodium tetradecyl sulfate (STS), sodium morrhuate, 
sodium sylliate, pingyangmycin, OK-432, ethanolamine oleate, 
and ethanol. This case series includes 15 patients of PG treated 
with STS solution (Setrol) (3%, 30 mg/ml). Till date, only a 
few reports involving a small number of subjects are available 
in the literature, documenting the use of sclerotherapy for this 
indication.

MAteriAls And Methods

Over a period of January 2015–2016, 15 patients of PG were 
treated with sclerotherapy after obtaining written and informed 
consent. Those with cardiac disorders, pregnancy, and lactation 
were excluded from the study. STS solution (3%, 30 mg/ml) 
was injected (without dilution and local anesthesia) slowly 
into the lesion with the help of insulin syringe until lesional 
blanching. The injection dose ranged from 0.1 to 0.3 ml 
(mean dose: 0.15 ml) depending on the lesion size. The stalk 
of pedunculated lesions was clamped and compression was 
performed with cotton gauge for 1 min postprocedure in all 
lesions. No bleeding was noted during or after injection. The 
lesion was observed at least once a week after each session 
until it became a dry necrotic mass and fell off spontaneously. 
Follow-up evaluation was performed monthly, up to 6 months.

results

A total of 15 cases over 1 year period were recruited. Females 
outnumbered males in a ratio of 2:1. The age of the patients 
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ranged between 6 and 55 years (mean: 30.5 years). The size 
of these 15 PGs varied between 0.5 and 1.5 cm (mean size: 
0.8 cm). Most of the cases had lesions on the lips (six cases) 
[Figure 1a and b] followed by three cases each with lesions on 
the face and scalp and one case each with lesions on finger 
[Figure 2a and b] nose, and neck.

One–three treatment sessions at weekly intervals were 
required to achieve complete resolution [Table 1]. Although 
statistical analysis was attempted, no correlation was 
observed between parameters like age, gender, size or 
site of lesion, and a number of treatment sessions/time to 
resolution. 

In all the 15 patients, sclerotherapy resulted in complete 
regression of the PG by 3 weeks, with an inconspicuous 
scar. No complication occurred except in two patients, one 
of which experienced immediate swelling of the lip after 
injection [Figure 3a-c] that resolved after single intramuscular 
hydrocortisone injection, whereas the second patient developed 
an atrophic scar at the injection site [Figure 4a and b]. All 
except one patient (in whom lesion resolved after the first 
session) completed the 6-month follow-up period. None of 
the lesions recurred over this duration.

Table 1: Summary of 15 patients with pyogenic granuloma treated with sclerotherapy

Patients number Sex Age Site Diameter (mm) Dose (ml) Session Complication Response
1 Female 27 Lip 12 0.3 2 Swelling Complete resolution

No recurrence
2 Male 28 Neck 8 0.2 3 Scar Complete resolution

No recurrence
3 Female 55 Lip 7 0.2 1 None Complete resolution

After the first sitting but 
subsequent loss to follow-up

4 Female 6 Finger 5 0.1 1 None Complete resolution
No recurrence

5 Male 24 Lip 8 0.1 2 None Complete resolution
No recurrence

6 Female 33 Scalp 10 0.1 3 None Complete resolution
No recurrence

7 Female 26 Face 9 0.1 1 None Complete resolution
No recurrence

8 Male 27 Lip 12 0.1 2 None Complete resolution
No recurrence

9 Female 29 Nose 6 0.15 2 None Complete resolution
No recurrence

10 Female 10 Lip 9 0.15 2 None Complete resolution
No recurrence

11 Female 28 Scalp 15 0.3 2 None Complete resolution
No recurrence

12 Female 25 Face 7 0.2 1 None Complete resolution
No recurrence

13 Male 30 Lip 9 0.1 2 None Complete resolution
No recurrence

14 Female 40 Face 7 0.1 2 None Complete resolution
No recurrence

15 Male 35 Scalp 8 0.1 1 None Complete resolution
No recurrence

Figure 1: (a) Pyogenic granuloma over the lower lip (Case 5). (b) Pyogenic 
granuloma resolved after two sessions of sclerotherapy

ba

discussion

PG is a benign, acquired, vascular lesion that appears as 
a solitary red papule. The lesion grows rapidly and may 
become pedunculated. The surface frequently erodes, leading 
to bleeding.

A clinicopathological study of 178 cases reported two-thirds 
of PGs to be located in the head and neck area, the most 
frequent sites being the cheek, oral cavity, scalp, forehead, 
eyelid, and lip.[1]

Standard treatment includes full-thickness excision of the skin, 
including the base of the lesion. Because surgical excision often 
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results in a conspicuous linear scar and general anesthesia is 
required in infants, conservative treatment is often preferred 
over excision.

Various conservative treatment methods have been developed 
over time, including cryotherapy with liquid nitrogen, 
electrodesiccation, and chemical cauterization. A major 
drawback of these measures is the high recurrence rate. Shave 

excision with cautery and cautery alone showed a recurrence 
rate of 43.5%.[1]

Although the 585-nm flashlamp-pumped pulse dye laser 
has been reported to be of great benefit,[2] majority required 
two or three treatment sessions occasionally up to six with a 
proportionate increase in the cost of therapy. Thus, despite 
encouraging results with these modalities, proliferating 
elements within the dermis may persist and lead to recurrence.

Sclerosants can be classified as detergents (STS, sodium 
morrhuate, polidocanol, and ethanolamine oleate), osmotic 
agents (hypertonic sodium chloride and hypertonic sodium 
chloride with dextrose), and chemical irritants (chromated 
glycerin and polyiodinated iodine). In our cases, STS was 
selected as sclerosant since it is the only detergent sclerosant 
approved by the Food and Drug Administration for superficial 
varicosities. There have also been instances of STS administration 
in the treatment of varicoceles, vascular malformations of the 
extremities, upper gastrointestinal bleeding, hemorrhagic 
tumors, lymphoceles, and percutaneous ablation of oral lesions 
of Kaposi sarcoma and ganglion cysts.[3] Moreover; it has a very 
low incidence of allergic reactions, pigmentation, and other 
adverse cutaneous effects if it extravasates.

Commercially available as 1% and 3% solution, this long-chain 
fatty acid causes vascular intimal irritation by protein theft 
denaturation, leading to thrombus formation with eventual 
occlusion and obliteration of the vessel.[4] In PG, it may 
irreversibly injure the endothelial cells comprising the major 
part of the lesion and induce necrosis of the entire lesion, 
thereby eliminating chances of recurrence.

In the present case series, 100% response rate was achieved with 
no recurrence. A previous study by Moon et al. of 14 cases treated 
with the same sclerosant shows the results comparable with our 
study.[5] Sacchidanand and Purohit and Moon et al. reported a 
complete resolution of PG in a week, using the same sclerosant in 
the same concentration and amount in three patients, two with PG 
over the lip and one over the scalp, without any recurrence during 
3-month follow-up period.[6] Rahman has also used STS (3%, 30 
mg/ml) in one case of PG over the scalp with a complete resolution 
in a single sitting and no recurrence during 6-month follow-up.[7] 
Shah and Ranghani found that the size of lesion determined the 
number of weekly injections required for complete regression 
in their eight cases of PG treated with polidocanol.[8] However, 
no such correlation was identified in our case series. This may 
be explained by the larger size of individual lesions and greater 
variation between the dimensions of largest (>4 cm) and smallest 
lesions (<1 cm) in the above-mentioned study as compared to 
the present series (0.5–1.5 cm).

Although several complications including acute renal 
insufficiency and pulmonary embolism have been reported 
with intravariceal injection of STS, these events have occurred 
due to high dose of sclerosant, leading to intravascular 
hemolysis. As blood flow is not high within the PG,[9] we 
neither anticipated nor encountered such major complications.

Figure 3: (a) Pyogenic granuloma over the lip (Case 1). (b) Lip swelling 
immediate after the first session of scleortherapy. (c) Pyogenic granuloma 
resolved after two sessions of sclerotherapy

c

ba

Figure 4: (a) Pyogenic granuloma over the neck (Case 2). (b) Pyogenic 
granuloma resolved with scar formation

ba

Figure 2: (a) Pyogenic granuloma over the finger (Case 4). (b) Pyogenic 
granuloma resolved after one sitting

ba
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Hyperpigmentation has been reported in up to 30% of 
cases of spider telangiectasias treated with this agent[10] but 
was not seen in any of our subjects. Other potential local 
complications, such as Nicolau syndrome which occurs due 
to inadvertent extravasation of sclerosant in the surrounding 
tissue, can be prevented by precautions such as clamping of 
stalk of pedunculated lesion[11] as performed in our patients. 
The adverse effects such as postinjection swelling and scar 
may be attributed to inflammatory reaction. This can be 
further minimized by the application of ice packs during and 
immediate postprocedure.

conclusion

Sclerotherapy is effective and safe in the treatment of PG 
without any recurrences. Its advantages include minimal 
patient discomfort and relative ease of administration even in 
a resource-poor setting with no necessity of local anesthesia 
or elaborate postoperative care. With prudent patient selection 
and careful injection technique with appropriate amount of 
agent, this method may become a frontline treatment option 
for PG, particularly for the larger and poorly accessible lesions.
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Managing a Side Effect

introduction

Cyclophosphamide is an alkylating agent which belongs to the 
family of nitrogen mustard agents that interfere with the growth 
of rapidly proliferating malignant cells. It is synthesized from a 
combination of phosphoric acid and inert derivatives of nitrogen 
mustard. Phosphoramide mustard inhibits DNA replication 
by means of alkylation.[1] Cyclophosphamide is thought to 
produce immunosuppressive effects by direct cytotoxic effects 
on lymphocytes. Cyclophosphamide selectively suppresses B 
lymphocytes, compared with T lymphocytes.[1] It has an oral 
bioavailability of >75% and a half-life of 3–12 h. Excretion of 
metabolites occurs through the renal system.

Besides the extensive use of cyclophosphamide as a 
chemotherapeutic agent, its introduction as a part of 
dexamethasone-cyclophosphamide pulse therapy for the 
pemphigus group of disorders by Pasricha et al. in 1986 
revolutionized the therapy for pemphigus. The recommended 
dosage ranges from 1 to 3 mg/kg/day orally or 0.5–1 g/m2 of 
body surface area as a monthly intravenous (IV) pulse along 
with 100 mg of dexamethasone on 3 consecutive days.[2] 
Besides pemphigus, other dermatological conditions in which 
cyclophosphamide has been used as pulse therapy either 
stand alone or orally include cicatricial pemphigoid, bullous 
pemphigoid, Behcet’s disease, pyoderma gangrenosum, 
scleromyxedema, multicentric histiocytosis, toxic epidermal 
necrolysis, and microscopic polyangiitis.

Hemorrhagic cystitis (HC) as a complication was described 
shortly after the clinical use of cyclophosphamide which began 
in 1958. It occurs in approximately 10%–40% of patients 
receiving the drug, and sometimes even on withdrawal of 
the drug.[3] The incidence is higher in those who receive 
higher individual dose as in the setting of hematopoietic cell 
transplantation or larger cumulative doses.

Acute HC is characterized by dysuria, frequency, and 
hematuria, in the absence of bacteriuria. Severe cases may 
manifest with frank hematuria and passage of clots, which 
can lead to obstructive uropathy.[4,5] It usually develops 
within 24–48 h after drug administration and typically lasts 
for 5–7 days,[4] although late occurrences up to a month after 
stoppage of the drug are not uncommon.[4,6]

pAthophysiology of heMorrhAgic cystitis

HC occurs as a result of a complex inflammatory response 
induced by a toxic metabolite acrolein generated during 
the hepatic metabolism of cyclophosphamide. This is 
filtered by the kidneys and concentrated in the bladder.[7,8] 
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Acrolein is a reactive, unsaturated aldehyde which causes 
cell death via the upregulation of reactive oxygen species 
that activate inducible nitric oxide synthase, leading to the 
production of nitric oxide.[9,10] Both reactive oxygen species 
and nitric oxide produce peroxynitrites, attack cellular 
macromolecules (lipids and proteins), and cause DNA strand 
breaks, triggering the overactivity of DNA repair enzymes.[11,12] 
Reactive oxygen species also allow nuclear factor-kappa B 
to enter the nucleus and turn on the transcription of genes 
encoding pro-inflammatory cytokines such as tumor necrosis 
factor-alpha and interleukin-11.[12] This eventually results in 
the cessation of protein production and damage to the integrity 
of the urothelium, with morphologic and histologic evidence 
of swelling, bleeding, and ulceration of the bladder mucosa.

risk fActors for cyclophosphAMide‑induced 
heMorrhAgic cystitis

The potential contributory factors are enlisted below:
1. Viral infection with BK/JC polyomavirus, adenovirus, or 

cytomegalovirus[13-17]

2. Use of higher doses of busulfan when co-administered 
with cyclophosphamide as a part of chemotherapy

3. In individuals who receive higher individual and larger 
cumulative cyclophosphamide doses,[18] although cases 
are described after single IV cyclophosphamide doses of 
500–600 mg/m2

4. Genetic polymorphisms in genes involved with 
cyclophosphamide metabolism,[19,20] for example, 
heterozygosity for the ALDH3A1*2 allele, which 
mediate the degradation of activated cyclophosphamide 
metabolites, have been associated with a nearly 
12-fold increase in the risk of HC compared with the 
wild-type ALDH3A1 variant.[20]

signs And syMptoMs of urinAry BlAdder toxicity

The signs and symptoms of HC are variable. It may range from 
mild hematuria and bladder irritation to gross hematuria with 
clots and life-threatening persistent hemorrhage.

Hematuria
Gross hematuria manifests as red or brown discoloration of 
urine. In severe cases, the urine may appear thick, and patients 
may pass blood clots in their urine.

Lower urinary tract symptoms
Urinary urgency, frequent urination of small volumes, 
sensation of incomplete bladder emptying, and a painful 
burning sensation associated with urination can be present. 
In men, bladder spasms may cause referred pain in the 
glans penis. Suprapubic discomfort may be present. The 
occurrence of flank or back pain should raise the possibility 
of upper urinary tract or bladder outlet obstruction. In cases 
of severe bleeding, urinary retention secondary to blood clots 
obstructing the bladder neck can occur (also known as “clot 
retention”).

diAgnostic evAluAtion

The diagnosis of HC is based on a typical clinical presentation 
in the form of hematuria and lower urinary tract symptoms, 
after excluding other causes such as urinary tract infection, 
bladder tumor, local tumor extension, and urolithiasis.[21]

Components of diagnostic evaluation
1. All patients with the signs or symptoms of gross hematuria 

and/or cystitis should undergo examination of the urine 
sediment and bacterial culture of a clean catch specimen 
to confirm hematuria and rule out any bacterial infection 
in an outpatient setting

2. In mild cases such as those presenting with hematuria 
in the absence of infection, if the temporal onset is 
immediately following a high dose of cyclophosphamide, 
the drug should be withheld, and the patient should be 
admitted to ensure good hydration with adequate bladder 
drainage

3. In severe cases who manifest with the symptoms of 
frank bleeding, passage of clots, and hemodynamic 
instability, a hospital admission is required along with a 
rapid assessment of hemodynamic stability and ensuring 
adequate bladder drainage with rigorous hyperhydration. 
Once the patient is stabilized and adequate bladder 
drainage is obtained, further evaluation by cystoscopy, 
urine cytology, and upper urinary tract imaging may 
be required. The cystoscopy may reveal diffuse oozing 
of the bladder mucosa with neovascularization and 
telangiectasias. Alternatively, a computed tomography 
urogram, or a magnetic resonance urogram, or renal 
ultrasound and retrograde pyelograms can be done in 
cases of diagnostic dilemma[22]

4. Viral cultures, cytology, and special molecular techniques 
may be required to rule out unusual pathogens in severely 
immunocompromised patients

5. A complete blood count, serum creatinine, and coagulation 
parameters (e.g. prothrombin and activated partial 
thromboplastin times) should be assessed at the time of 
presentation in severe cases.

prevention of cyclophosphAMide‑induced 
heMorrhAgic cystitis

1. Hydration is the best treatment for HC prevention. Patients 
should be instructed to drink at least 2 L of fluid every 
day and to void at the first sensation. Oral fluids should 
be ingested prior to sleep, and patients should awaken 
once during the night to void the bladder. Men should 
void standing rather than using a bedside urinal in a 
recumbent position as the posterior wall of the bladder is 
often involved with HC, possibly because of incomplete 
emptying of the bladder

2. MESNA or 2-mercaptoethanesulfonate sodium is a thiol 
compound. Within minutes of IV administration, it is 
oxidized to a stable inactive disulfide in the serum, but it is 
reactivated in the kidney. In the urine, it binds to acrolein, 
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creating an inert thioether that is excreted.[23] The serum 
half-life of MESNA is 90 min, whereas cyclophosphamide 
has a half-life of 7 h. As a result, multiple doses are 
necessary. MESNA should be present in the bladder at 
the time of chemotherapy administration in order to be 
effective such that it reduces the risk of bladder toxicity 
by acting as an effective uroprotective agent.[24-28]

MESNA can be administered intravenously (either continuous 
or bolus), subcutaneously (continuous),[29] or orally. IV 
bolus is to be used at a dose equal to 60% of the total 
high-dose cyclophosphamide, divided into three aliquots and 
administered prior to and 4 and 8 h following cyclophosphamide 
administration.[30]

Oral formulations of MESNA demonstrate sustained urinary 
excretion and urinary bioavailability approaching that of 
IV MESNA.[31] The rate and amount of MESNA excretion 
appear to be less variable over time and more prolonged 
among patients after oral than after IV administration.[32-34] The 
protective effect of combined oral and IV MESNA appears to 
be equivalent to that of IV MESNA alone.[32-35]

a. Cancer patients on chemotherapy with cyclophosphamide.
 As per guidelines from the American Society of Clinical 

Oncology (ASCO), it is recommended to use MESNA to 
prevent HC in all patients in those receiving a high dose 
of cyclophosphamide.[3,36,37]

b. Noncancer patients receiving cyclophosphamide.
 There are no established guidelines for the use of MESNA 

in the prevention of bladder toxicity secondary to 
cyclophosphamide in the treatment of rheumatic diseases 
or autoimmune bullous disorders as practice patterns vary 
among clinicians.

3. Forced saline diuresis and continuous bladder irrigation 
(CBI).

The ASCO expert panel on chemotherapy and radiation therapy 
protectants recommends MESNA in conjunction with saline 
diuresis or saline diuresis alone in patients receiving high-dose 
cyclophosphamide.[37]

Forced saline diuresis with IV normal saline at 250 mL/h and 
furosemide is sufficient to maintain urinary output >150 mL/h 
in patients with a high-dose cyclophosphamide conditioning 
regimen (typically 50 mg/kg or 2 g/m2).[38]

Although highly effective, the use of MESNA and forced saline 
diuresis does not completely prevent HC in patients receiving 
high-dose cyclophosphamide. A baseline pretreatment 
urinalysis and monitoring for the development of gross 
hematuria and for urine output during treatment[36] along with 
careful vigilance to pick the earliest symptoms are important 
to prevent progression to more severe form.

treAtMent of urinAry BlAdder toxicity

If hematuria develops despite the preventive measures, 
treatment options are selected depending on the severity of 
HC. While there is no consensus on the optimal management 

of this condition, typically, a step-wise approach to treatment 
is used, balancing the risks/benefits of each modality and the 
underlying severity. These include saline bladder irrigation, 
instillation of intravesical agents, hyperbaric oxygen therapy, 
urinary diversion, iliac artery angioembolization, and bladder 
removal (cystectomy). In patients with active bleed, platelet 
counts should be maintained at >50,000/µl.

grAding the severity of heMorrhAgic cystitis

Several investigators and groups have used various grading 
systems based on the level of intervention required for therapy. 
Among patients who develop severe HC despite vigorous 
preventive measures, a few deaths have been reported, although 
rare.[39]

initiAl MAnAgeMent

The initial management of HC varies based on the underlying 
severity:
a. For mild HC who present with gross hematuria without 

clots, adequate bladder emptying, and lower urinary tract 
symptoms, conservative measures, including hydration 
and anticholinergic bladder medications (as needed for 
bladder spasms), may be used in an outpatient setting 
after urinalysis and culture to exclude infection.[40]

b. For moderate or severe HC where patients present with the 
passage of blood clots, initial management includes indoor 
admission to assess hemodynamic stability, ensuring 
hydration or blood transfusion if needed, and adequate 
bladder drainage followed by necessary intervention.

A large-bore (≥22 Fr), three-way Foley catheter is placed to 
allow for manual clot irrigation with saline. If the urine clears 
following manual irrigation, subsequent management with 
hydration alone may be sufficient.

If hematuria or clots persist, CBI with normal saline needs to be 
initiated. Ensuring adequate fluid outflow from the three-way 
catheter while on CBI is essential because if the outflow is 
blocked, the bladder will distend, with the fluid being instilled 
and present as worsening of abdominal pain or persistent 
bladder spasms with risk perforation.

If the three-way catheter has repeated obstruction or the patient 
does not improve with saline CBI over 2–4 days, then the 
next step is cystoscopy under anesthesia for clot evacuation 
or fulguration with electrocautery[41] or using a Green Light 
potassium titanyl phosphate 1064-nm wavelength laser for 
coagulation of the bleeding vessels.[42,43]

For persistent or moderate hematuria
If despite the above measures, there is persistence of gross 
hematuria, with or without clots, additional interventions, such 
as intravesical instillations, may be required. While there is 
no consensus on the optimal management of this condition, 
typically, a step-wise approach to treatment is used, balancing 
the risks/benefits of each modality and the severity of the 
condition.
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Alum
Given the efficacy and tolerable side effect profile of intravesical 
alum instillation, it is commonly the first intravesical therapy 
utilized when other conservative measures have failed.

Alum (aluminum ammonium sulfate or aluminum potassium 
sulfate) is an astringent that induces hemostasis by precipitating 
protein over the bleeding surface. It has a low cell permeability; 
hence, its action is limited to the cell surface and interstitial 
spaces. Prior to intravesical alum instillation, complete clot 
removal from the bladder has to be ensured.

It is to be used as a 1% solution (50 g of alum dissolved in 
5 L of sterile water) to continuously irrigate the bladder via a 
three-way Foley catheter (250–300 cc/h).[44]

Side effects are local irritative voiding symptoms.[45] Toxicity from 
systemic absorption is less common, except in those with chronic 
kidney disease.[46-49] Clinically, aluminum toxicity may present with 
mental status changes, malaise, speech changes, and seizure.[47]

Aminocaproic acid
It is a synthetic lysine that decreases fibrinolysis by 
competitively inhibiting plasminogen and plasmin.[50] For 
patients with HC, it is administered intravesically as 200 mg 
of aminocaproic acid per 1 L of normal saline, or orally in 
divided doses of 100–150 mg/kg/day.[51-53] Potential side effects 
are thrombotic complications, rhabdomyolysis, and myopathy.

Silver nitrate
Silver nitrate can be used for intravesical instillation; it 
acts by getting converted into nitric acid on instillation, 
which causes chemical cauterization of the urothelium. The 
preparation is made using sterile water in concentration 
ranging from 0.01% to 1% for use. However, for instillation 
of concentrations ≥0.5%, anesthesia is required.[54]

Potential side effect includes obstruction from precipitation 
after instillation; hence, a cystogram should be performed 
to rule out ureteral reflux prior to intravesical instillation.[55]

Pentosan polysulfate sodium
Pentosan polysulfate sodium (PPS) is a low-molecular-weight 
heparin-like compound with anticoagulant and fibrinolytic 
effects that has been approved for the symptomatic treatment 
of interstitial cystitis. It is administered as oral PPS 100 mg 
three times a day. The proposed mechanism of action is 
reconstitution of the deficient protective glycosaminoglycan 
layer over the urothelium.[56]

severe And/or refrActory heMorrhAgic cystitis

Urinary diversion
Urinary diversion can be performed of a temporary or permanent 
nature with percutaneous nephrostomy tube placement in stable 
patients who have failed more conservative measures.

Intravesical formalin instillation
As formalin is caustic, long-term risk of bladder dysfunction, 
ureteral stricture, and injury to the genital skin and perineum 

can occur if they are not adequately protected; hence, formalin 
is reserved for severe cases of HC following failure of other 
intravesical therapies.

Formalin is a 37% aqueous solution of formaldehyde which 
acts by hydrolyzing proteins and coagulating the tissue on 
a superficial level, controlling hemorrhage in the mucosa 
and submucosa. Instillation is initiated with 1% formalin 
under general or regional anesthesia, and if the treatment 
is not successful, the dose is escalated. Instillations are 
performed following a cystogram (to ensure that there is no 
bladder perforation or ureteral reflux), under low pressure 
(<15 cmH2O), and with a short dwell time (10–15 min).[57-59]

With instillation, the catheter needs to be kept in slight tension 
to occlude the bladder neck and prevent urethral exposure. If 
ureteral reflux is present, the ureters should be obstructed with 
occlusive catheters prior to formalin instillation.

Vascular interventions and extirpative surgery
They are to be undertaken in patients with persistent severe 
HC despite previous measures, or in those with life-threatening 
bleeding.

Selective iliac artery embolization
Selective iliac artery embolization has been successfully 
tried in cases of refractory HC or in unstable patients, with 
a resolution of bleeding in up to 92% of cases.[60-62] It is 
performed by placing an occlusive material (e.g. gel foam and 
coils) in the anterior division of the internal iliac artery, which 
leads to occlusion of blood supply by subsequent branches to 
the bladder via the vesical arteries. Rare complications of the 
procedure include bladder necrosis and embolization of the 
occlusive material to distal arterial branches.[63]

Cystectomy
Very rarely, surgical removal of the urinary bladder may 
be required to control hemorrhage.[64] This is done with a 
simple cystectomy and ileal or transverse colon conduit 
formation.[64-66]

conclusion

Although HC is a rare complication of cyclophosphamide 
therapy, the possible interventions to avoid and manage this 
complication have been discussed above. A strong suspicion 
and prompt vigilance is important in its management.
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A B S T R A C T

Introduction: Lichen striatus is an idiopathic self-limiting inflammatory linear dermatosis, mostly
affecting children. There is a definite paucity of studies on the treatment options of lichen striatus in
children from India.Routinely prescribed medications like topical steroids, emmolients and tacrolimus.
But these cases treated uniquely with topical tazarotene.
Objective: The aim of this study was to analyze the treatment with topical tazaroteneof lichen striatus in
children.
Materials and Methods: The present observational study was conducted in the Department of
Dermatology, Jawaharlal Nehru Medical College and KLE Hospital, Belgavi. All children up to 10
years presenting with lichen striatus in the Dermatology Outpatient Department Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi of were taken as study participants. A detailed general, systemic, and
cutaneous examination was done. Relevant investigations were carried out whenever necessary and topical
tazarotene given for application. The pre–treatment and post treatment findings were recorded in a pro
forma for analysis and interpretation of data.
Results: The prevalence of lichen striatus in our outpatient pediatric population was 0.48%. male cases
outnumbered females with a ratio of 4:2. The mean age of onset was found to be 3.7 years. Upper
extremities and lower extremities were the most common sites involved.
Conclusion: Long-term studies with increased number of cases will help in better understanding of this
rare disease in children and its treatment with topical tazarotene.

© 2019 Published by Innovative Publication.

1. Introduction

Lichen striatus is an uncommon, idiopathic linear dermato-
sis, primarily seen in children between ages of 4 months
and 15 years with female predilection.1 Eruption consists
of typically sudden onset of flat topped,1–3 mm, pink, tan
or hypopigmented papules arranged linearly often along
the lines of Blaschko.2 Lesions are usually solitary, rarely
multiple, seen to be distributed bilaterally. Lesions occur
most commonly over limbs but may also occur on trunk,
face rarely. This self Limited dematosis resolves within 1-
2 years.3 Retinoids and topical steroids have been proved
to be beneficial in treatment.4 In this study, we provide

* Corresponding author.
E-mail address: drsnehallunge@gmail.com (S. Lunge).

a case series of linear LS treated with topical tazarotene.
The patients not only achieved complete resolution of their
pruritus but also cosmetic appearance. The common side
effect of topical tazarotene is localized irritation at treatment
sites, but patients in this case series tolerated the treatment
well.

2. Case 1

A 5 year girl presented with h /o itchy red lesions over
right forearm since 1 year. There was gradual progression
of lesions to involve right index fingernail in span of 2-
3 months. No history of atopy and no symptoms of
infection were reported in preceding weeks of eruption.
On examination multiple hypopigmented papules extending

https://doi.org/10.18231/j.ijced.2019.049
2581-4710/© 2019 Published by Innovative Publication. 228
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from right mid forearm to index finger were seen. The
patient was treated with tazarotene 0.1% cream at night time
application for 3 months and intra- matrix triamcinolone
injection was given every month for 3 months. At follow up
after 3 months, complete resolution of lesions was observed.

3. Case 2

A 2 year boy presented with history of asymptomatic white
lesions on his left hand since 1 year Figure 3 . History of
gradual progression of lesions was present. History of atopy
was present. On examination multiple hypopigmented
macules to flat topped papules in linear fashion were seen
without erythema or scaling. Patient was treated with
tazarotene 0.1% cream at night for 3 months. At follow up,
patient’s mother reported complete resolution of lesions. On
examination minimal residual hypo-pigmentation was seen.

4. Case 3

A 1 1
2 year old boy presented to our OPD with history

of itchy red lesions over his left forearm since 6 months
which were gradually progressive Figure 4 . Patient was
given topical desonide cream for 15 days following which
he developed white lesions. On examination multiple
hypopigmented flat topped papules were seen in linear
fashion over left forearm without any erythema or scaling.
Patient was treated with tazarotene 0.1% cream at night for
3 months. At follow up, patient’s mother reported complete
resolution of lesions.

5. Case 4

A 2 year female baby presented with history of
asymptomatic linear white lesions over her right hand
since 1 year Figure 1 . History of administration of
MMR vaccine 1 year back following which she developed
tiny pink raised lesions which eventually subsided over
4 months period, after which the white lesions appeared.
On examination hypopigmented macules in linear fashion
were present over medial aspect of right arm and forearm
with minimal scaling. Patient was given topical tazarotene
0.1% in the night for local application for 3 months. At
follow up, patient’s mother reported complete resolution of
lesions Figure 2 . On examination minimal residual hypo-
pigmentation was seen.

6. Case 5

A 8 year old boy presented with history of itchy white
lesions on left leg since 6 months Figure 5 . He was
initially given topical triamcinolone ointment at night for 1
month with which he had minimal improvement. There was
appearance of white lesions at same site. On examination
multiple hypopigmented flat topped papules were seen in
linear fashion over medial aspect of left leg. Patient was

treated with tazarotene 0.1 % cream at night for 3 months
Figure 6 . At follow up, complete resolution of lesions was
observed with residual hypo-pigmentation.

7. Case 6

A one-year male baby presented with history of white
lesions over left leg for 2 months, which started as a small
patch and was extending in size in a linear fashion. On
examination tiny hypopigmented papules coalescing to form
a plaque in a linear fashion with no scaling was present over
left thigh. Patient was given topical tazarotene for 2 months.
At follow up there was more than 50% improvement in
lesions.

8. Materials and Methods

The present observational study was conducted in the
Department of Dermatology, Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi. All children up to
10 years presenting with lichen striatus in the Dermatology
Outpatient Department of, Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi, for the period of 1
year were taken as study participants. A detailed general,
systemic, and cutaneous examination was done. Relevant
investigations were carried out whenever necessary. And
topical tazarotene were given. The pretreatment and post
treatment findings were recorded in a pro forma for analysis
and interpretation of data.

9. Results

During the study, 990 pediatric patients attended our
dermatology outpatient department. Of these, 6 had lichen
striatus. Thus, the prevalence of lichen striatus in our
outpatient pediatric population was 0.48%. male cases (4;
70.00%) outnumbered females (2; 30.00%) with a ratio of
4:2. The maximum number of cases was seen in patients
from 0 to 5years of age (5; 90.00%). The age and sex
distribution of lichen striatus in childrenTable 1 . The mean
age of onset was found to be 3.7 years. The youngest
patient was 1 year old. Upper extremities (4; 80.00%) and
lower extremities (2; 20.00%) were the most common sites
involved in lichen. All the cases had unilateral presentation.
Involvement of right side (2; 20.00%) was more than the left
side (4; 80.00%). Family history was absent in all the cases.
Nail involvement was noted only in one case in our study.

Table 1: The age and sex distribution of lichen striatus in children

Age group
(years)

Male
n(%)

Female
n(%)

Total
n(%)

0-5 3(60%) 2(30%) 5(90%)
5-10 1(10%) 0 1(10%)
total 4(70%) 2(30%) 6(100%)
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Fig. 1: A 2 year female showing asymptomatic linear white
papules over her right hand since 1 year

Fig. 2: Resolution of lesions after treatment

Fig. 3: A 2 year boy showing white linear papules on his left hand
since 1 year

Table 2: Site involvement

face nil
trunk nil
Upper limb 4
Lower limb 2

Fig. 4: A 1 1
2 year old boy showing red lesions over his left forearm

since 6 months

Fig. 5: A 8 year old boy showing white papules on left leg since 6
months

Fig. 6: Treated with tazarotene 0.1 % cream at night for 3 months
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10. Discussion

Lichen striatus is one of the dermatoses that follow
Blaschko’s lines. Somatic mutation secondary to an
acquired event such as viral infection leading to an
abnormal clone of cells to express a new antigen, resulting
in the phenotypic skin changes.5 It is an uncommon
condition for which no effective treatment has been
established. Observation is a common approach specially
for asymptomatic lesions. Patients seek for the treatment for
pruritic lesions and located on cosmetically sensitive areas.
For inflamed lesions topical steroids are most commonly
used. There were conflicting results regarding use of
topical steroids and shortening of duration of lesions.6

There have been several studies of use of topical calcineurin
inhibitors and calcipotriol in addition to topical steroids and
intra- lesional steroids. Topical tacrolimus was successfully
used by AncaChiriac et.al in their case report.7 Topical
pimecrolimus was used successfully by Campanati A .et
al.8 Aloi F.et al have shown improvement with just topical
emmolients in their study.9 Mopper C .et al have shown
in their study, that LS completely resolves without any
treatment within 3-12 months.10

In this case series we observed complete resolution of
LS with topical tazarotene. The patients not only achieved
complete resolution of lesions and relief from pruritus but
also better cosmetic appearance. Topical tazarotene may
cause local irritation. The tolerability of treatment in our
patients was good.

11. Conclusion

We describe 6 cases, with classical features of lichen striatus
occurred on different anatomic sites, in different ages of
patients, with good response to treatment or self-limiting
course. This case series has demonstrated the efficacy
and tolerability of topical tazarotene treatment in pediatric
population. To our knowledge, there are very few reports
showing successful treatment with this therapy. Symptoms,
duration and severity of disease improved markedly. The
common side effect of topical tazarotene is localized
irritation at treatment sites, but patients in this case series
tolerated the treatment well.
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Abstract:Abstract:Abstract:Abstract:Abstract:

BackgrBackgrBackgrBackgrBackground:ound:ound:ound:ound:     Health education is an integral part of Type 2 diabetes mellitus (T2DM) management, as it

can be prevented and controlled by the implication of appropriate interventions. The aim of the study was
to assess the knowledge, attitude, and practice (KAP) of medical officers (MOs) in primary health centres
(PHC) regarding T2DM.

Materials and methods:Materials and methods:Materials and methods:Materials and methods:Materials and methods: The 104 medical officers (MOs) with an experience of £2 years of medical

practice were included in the study. A self-completion questionnaire, designed to be completed within
10-15 minutes, was developed to analyse the KAP of the MOs regarding T2DM.

Results:Results:Results:Results:Results: Among the 104 MOs, 14 had knowledge about the prevalence of T2DM in India. Among the risk
factors, obesity (71), physical inactivity (31), family history (43), and hypertension (15) were identified by
the MOs. The microvascular complications, including retinopathy (77), nephropathy (63), and neuropathy
(49) were stated by the physicians. However, the physicians were less aware about the macrovascular
complications. As few as 23 physicians included HbA1c test as one of the diagnostic methods, 43 physicians
included HbA1c to monitor the glycemic levels. More than half (55) of the physicians prescribed appropriate
medications for the treatment of T2DM.

Conclusions:Conclusions:Conclusions:Conclusions:Conclusions: The MOs had considerable knowledge and attitude about T2DM, however due to lack of
facilities at the PHCs, the practice of MOs in the management of T2DM is poor. Education programmes to
expand the understanding of the MOs regarding T2DM and initiatives to advance the facilities at PHCs are
essential to manage T2DM in India.
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India was estimated to be around 31 million in 2000 and

projected to cross 79 million by 2030.2 In 2015, the

International Diabetes Federation (IDF) estimated that

approximately 36 million adults in India were undiagnosed

with diabetes. The change in the dietary patterns and lifestyle

due to urbanization contribute to the long-term implications

of diabetes. Due to delayed diagnosis or non-diagnosis,

patients experience considerable burden of diabetes and

associated comorbidities and complications, such as

hypertension, obesity, and micro and macrovascular

complications.3 Early diagnosis and management of diabetes

can reduce the diabetes-associated complications. The

primary aim of management of diabetes is to delay the micro

and macrovascular complications by monitoring the blood

glucose levels.4,5 Studies on pre-diabetic patients have

shown that life style interventions involving weight loss

Introduction:

Non-communicable diseases (NCDs) are the major

challenges to sustainable human development in the 21st

century.1 Type 2 diabetes mellitus (T2DM) is one of the

important NCD in developing countries, such as India, which

experience major health burden. The diabetic population in

J MEDICINE 2019; 20: 63-67
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can prevent the development of T2DM, therefore it is

important to detect patients with pre-diabetes.6,7

Health education is an integral part of diabetes management,

as it can be prevented and controlled by implication of

appropriate interventions. Evidence-based studies indicate

that the physicians who practice and educate patients

regarding the interventions, such as regular exercise, weight

loss, and drug therapy achieve better and durable diabetic

control in the patients. Physicians with good knowledge of

these attributes can prevent the development of prediabetes

to diabetes. The assessment of knowledge, attitude, and

practice (KAP) aids in analysing the gap between the

physicians’ knowledge and current evidence-based

interventions and developments which are useful in the

prevention, management, and control of diabetes.

Although, many KAP studies have been conducted on

patients, there is a dearth of literature in analysing the

understanding of physicians and primary healthcare medical

officers (MOs) regarding type 2 diabetes mellitus (T2DM).

To our knowledge, the present study is one of the first studies

in India to evaluate the knowledge, attitude, and practices of

MOs in the primary healthcare centres (PHCs) regarding

T2DM. Identification and assessment of knowledge, attitude,

and practice of MOs in rural PHCs will provide better insight

for improving the health literacy in the PHCs.

Materials and methods:

Sampling and study design

This cross-sectional study was conducted in PHCs in three

districts of North Karnataka. A total of 104 primary care

physicians appointed by the Health and Family Welfare

Department, designated as MO working in the rural PHCs

were included in the study. The MOs with an experience of

£2 years of medical practice were included in the study.

Procedure

A self-completion questionnaire, designed to be completed

within 10-15 minutes, was developed to analyse the KAP of

the MOs regarding T2DM. After thorough review of

literature, the questionnaire was developed and validated

by five MOs for scope, length, and clarity.

Data collection and statistical analysis

Before commencement of the study, the ethical clearance

was obtained from the MOs. After explaining the purpose of

the study, written consent was obtained from the MOs and

the questionnaire was provided. The completed

questionnaires were manually checked and coded before

data entry. The data were analysed by simple frequency

counts.

Results:

Knowledge

The physicians’ knowledge towards T2DM revealed that 14

participants were aware about the prevalence of T2DM in

India. Obesity, physical inactivity, family history, and

hypertension were identified as risk factors for T2DM by 71,

31, 43, and 15 physicians, respectively. However, only 10

physicians had knowledge of obesity, physical inactivity,

and family history as combined risk factors in the

development of T2DM.

Most of the physicians were aware of the symptoms of

T2DM, such as polyurea (89), polydipsia (80), and polyphagia

(66). However, only 59 physicians stated all the three

symptoms of T2DM. Weight loss, an important symptom of

T2DM, was identified by 14 physicians. The diagnostic

plasma glucose levels, as stated by the American Diabetes

Association (ADA), for detecting T2DM and pre-diabetes

were known by only 3 and 2 physicians, respectively.

The physicians were also assessed regarding the macro and

microvascular complications of T2DM. The microvascular

complications, including retinopathy, nephropathy, and

neuropathy were stated by 77, 63, and 49 physicians,

respectively. However, the physicians were less aware about

the macrovascular complications, including ischemic heart

disease (51), cerebrovascular disease (11), and peripheral

vascular disease (23). Only 1 physician had knowledge about

all the macrovascular complications. Diabetic ketoacidosis

was identified as a complication of T2DM by 9 physicians.

Therapeutic and non-therapeutic interventions involved in

the treatment of T2DM were analysed. Lifestyle

modifications were identified by 52 physicians as the non-

therapeutic intervention. Therapeutic management of T2DM,

including metformin, sulfonyl urea, and insulin were

identified by 30, 31, and 52 physicians. Less than half (45) of

the physicians were unaware of the therapeutic management

of T2DM, of which 19 were unaware of the lifestyle

modifications. The other classes of drugs, such as dipeptidyl

peptidase-4 inhibitors (DPP) and glucagon-like peptide

(GLP)-1 analogues were not stated by any of the physicians

for the treatment of T2DM.

Attitude

The response of MOs towards the attitude questionnaire of

T2DM are as shown in Table I. Most (80) of the physicians

were aware of the fact that the prevalence of T2DM is more

in developing countries than in the developed countries.

Almost, 90 physicians believed that monitoring of

glycosylated haemoglobin (HbA1c) and health education

are beneficial for better glycemic control. Importance of strict

glycemic control and diet and exercise were mentioned by 84

and 93 physicians, respectively. Treatment of T2DM with

insulin therapy was considered easy by less than half of the

physicians.

Assessment of Knowledge, Attitude and Practices of Medical Officers in Primary Health Centres JOM Vol. 20, No. 2

64



Practice

The assessment of practices of MOs towards T2DM are

summarised in Table II. Most (72) of the physicians were

aware of the standard diagnostic tests for detecting T2DM.

Urine sugar testing was the most commonly (54) followed

test, followed by random blood sugar (RBS; 54), fasting

plasma glucose (FPG; 47), and post-prandial plasma glucose

(PPG; 47). Although, as few as 23 physicians included HbA1c

test as one of the diagnostic methods, 43 physicians

monitored the glycaemic levels by HbA1c. Other tests used

to monitor T2DM included urine glucose (28), FPG (22), PPG

(22), and RBS (19). Dietary modifications, such as reducing

the consumption of simple carbohydrates to control the

glycemic levels were advised by 60 physicians.

More than half (55) of the physicians prescribed appropriate

medications for the treatment of T2DM. Insulin therapy was

the most commonly (38) used mode of treatment, followed

by sulfonylureas (34), metformin (27), and glitazones (10).

The frequency of monitoring HbA1c levels varied from 3-6

months among 49 physicians. Few (16) of the physicians

were not aware of monitoring HbA1c frequently. Annual

monitoring of microalbuminuria levels was done by 3

physicians, whereas lipid profile was monitored by 16

physicians.

Table I.  Response of medical officers to the attitude questionnaire

Sl. No. Questions Strongly Disagree Neutral Agreen Strongly Don’t

Disagree n (%) n (%) n (%) Agree know

n (%) n (%)  n (%)

1 Prevalence of diabetes is increasing in developing 2(1.92) 9(8.65) 5(4.81) 49 (47.12) 31 (29.81) 8(7.69)

countries more than developed countries

2 Educating the patients about their disease will 2(1.92) 0(0) 0(0) 58 (55.77) 36 (34.62) 8(7.69)

help in better glycemic control

3 HbA1c monitoring is the best way for assessing 2(1.92) 1(0.96) 3(2.88) 49 (47.12) 41 (39.42) 8(7.69)

 the glycemic control

4 Complications of diabetes can be prevented by 1 (0.96) 8 (7.69) 3 (2.88) 50 (48.08) 34 (32.69) 8(7.69)

 strict glycemic control

5 Diet and exercise are the integral part 3 (2.88) 0 (0.0) 0 (0.0) 44 (42.31) 49 (47.12) 8(7.69)

of diabetes management

6 Insulin therapy is the difficult method of 8 (7.69) 33 (31.73) 9 (8.65) 35 (33.65) 11 (10.58) 8(7.69)

treatment in our setting

Table II. Response of medical officers to practice questionnaire

Sl. No. Questions Correct Did not Incorrect

Answers Answer Answer

n (%) n (%) n (%)

1 What test you recommend for diagnosing diabetes? 72 (69.23) 11 (10.58) 21 (20.19)

2 What test you recommend for monitoring of diabetes? 45 (43.27) 12 (11.54) 47 (45.19)

3 What are the diet modifications you advise for diabetes patients? 60 (57.69) 13 (12.6) 31 (29.81)

4 How frequently you monitor HbA1c? 49 (47.12) 16 (15.38) 39 (37.5)

5 What are the different classes of medications you use for the 13 (12.5) 49 (47.12) 42 (40.38)

treatment of diabetes?

6 How frequently you monitor micro-albuminuria? 3 (2.88) 47 (45.19) 54 (51.92)

7 How frequently you monitor lipids in your diabetic patients? 16 (15.38) 37 (35.58) 51 (49.04)
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Discussion:

Over the decades, substantial progress is observed in the

understanding, management, diagnostic criteria, and

treatment armamentarium of T2DM. Upgrading the

knowledge of the physicians can effectively improve the

management of T2DM in medical practice. However, previous

studies in different countries have shown the lack of utilization

of these developments by primary care physicians.9-11 The

present study aimed to evaluate the knowledge, attitude,

and practice of MOs in rural PHCs regarding T2DM. Many

of the MOs were not aware of the epidemiological and

etiological burden in the management of T2DM. However,

the MOs had considerable information about the diagnostic,

therapeutic, and non-therapeutic interventions regarding

T2DM.

Epidemiological knowledge of diabetes is important for

rational planning and allocation of resources.2. Risk factors

for development of T2DM, plasma glucose values for

diagnosing T2DM, and criteria for prediabetes were

recognized by few MOs. Diagnosing pre-diabetes is

important as the interventions prevent or delay the

occurrence of T2DM.5,12 Many randomized control trials

have shown that T2DM can be prevented by life style

modifications in individuals with prediabetes.13,14 Thus, lack

of knowledge of prediabetes may be contributing to the rising

prevalence of T2DM. The need of glycemic control is to

prevent diabetes associated complications. However, only

one participant had the knowledge of all the microvascular

and macrovascular complications of T2DM. Knowledge of

newer anti-diabetic medication is important for better

management of T2DM. Very few MOs were aware of diabetes

medications other than Insulin, sulfonylureas and metformin.

None of the participants named incretin-based medications

for diabetes. Progression of T2DM can be delayed but cannot

be halted by oral medications. Thus, eventually insulin is

required by many patients. Many times, insulin prescription

is delayed due to anxiety of patients about injection, patient’s

cognitive abilities, and complexity of training patients to

administer insulin, concerns of hypoglycemia, and weight

gain.15 Many doctors in previous studies felt that use of

insulin therapy is challenging.10 Response was similar in the

present study also. But substantial number of MOs felt

comfortable with using the insulin.

One of the requirements for managing T2DM is to affirm

appropriate investigations to diagnose T2DM and monitor

the glycemic control. Good number of participants used

correct tests for diagnosing T2DM, however, urine glucose

was the most commonly used test to diagnose T2DM,

although not recommended. Its frequent use may be due to

the low cost and easy availability in PHCs. Not many were

confident in prescribing anti-diabetes medications. Almost

half of the participants did not name any medication they

prescribe for T2DM. Monitoring of HbA1c, lipid profile, and

micro-albuminuria was not done according to

recommendations by majority of participants. HbA1c is the

important diagnostic criteria to assess the glycemic control

and the effect of the treatment interventions.  It appears to

be due to lack of availability of these tests in the PHCs and

the high cost. HbA1c assay is an important test both to

diagnose T2DM and monitor the glycemic control. There is

evidence that even in developed countries HbA1c is being

underutilized.10

This study highlights the deficiencies in knowledge, attitude

and practices of MOs towards management of T2DM. There

is scope for improvement. Continuing professional

development programs are fundamental to the development

and maintenance of physicians’ competencies.16 Doctor to

population ratio in India is 1:1800, which is very low compared

to the recommendations.18 Each MO must look after a larger

population compared to the international standards.

Therefore, the time spent on acquiring knowledge and

updating skills is compromised. So new strategies and

training methods have to be developed which can be

incorporated within the time frame of MOs’ schedule.

Conclusions:

The medical officers had considerable knowledge and attitude

about T2DM, however due to lack of facilities at the PHCs,

the practice of MOs in the management of T2DM is poor.

Education programmes to expand the understanding of the

MOs regarding T2DM and initiatives to advance the facilities

at PHCs are essential to reduce the health burden, prevalence,

and development of T2DM in developing countries, such as

India. Further studies must be performed to evaluate the

KAP of patients and other population regarding T2DM and

other major NCDs.
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A B S T R A C T

Ex vivo glycolysis is the main interference factor in glucose estimation. In the unpreserved blood sample the
glucose concentration decreases rapidly, because of glycolysis. Sodium fluoride, inhibits enzyme Enolase
of glycolysis pathway. The latest guidelines provided by American Association for clinical chemistry
(AACC) and American Diabetes Association (ADA) for laboratory analysis have recommended the use
of tubes containing citrate buffer as inhibitor of glycolysis. It inhibits hexokinase and phosphofructokinase.
Aims: To determine the efficacy of citrate buffer tubes compared to Sodium fluoride tubes as inhibitor of
glycolysis in glucose estimation.
Materials and Methods: 110 blood samples collected for Glucose estimation were included in the study.
From 5ml of collected blood one ml each was added in pairs of sodium fluoride and citrate buffer tubes,
labelled as 0 and 2hrs respectively. Glucose estimation was done on ERBA CHEM 5 V2 Semi-automated
analyzer by Glucose oxidase -peroxidase (GOD-POD) kit method.
Results: The analyzed levels of glucose obtained in NaF and citrate buffer at 0hrs was 110.07±36.72mg/dl
and 111.10±36.95mg/dl and at 2hrs was 104.00±36.20mg/dl and 105.90±36.86mg/dl. Statistically
significant difference was observed between the glucose levels obtained from both the tubes. The difference
between mean values of glucose concentration at 0hr and 2hrs for sodium fluoride and citrate buffer tubes
was 6.07±3.06mg/dl and 5.20±2.43mg/dl respectively.
Conclusion: The study concludes that there were statistically significant higher levels of glucose in citrate
tubes compared to fluoride tubes, which can help to reduce the preanalytical errors in glucose estimation
due to glycolysis. There is a need for further studies with improved composition of citrate buffer and studies
to evaluate the clinical impact of difference in glucose levels of both tubes in diagnosing diabetes.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Plasma glucose levels play an important role in the
diagnosis and monitoring of diabetes mellitus.1 However
glycolysis ex-vivo is the main interference factor in
glucose estimation.2 Various inhibitors are being used as
inhibitors of ex vivo glycolysis to stabilize glucose levels
in the collected blood samples.3,4 The most frequently
used inhibitor is sodium fluoride (NaF).5 Enolase an
enzyme of glycolytic pathway is inhibited by Fluoride.
But the drawback of using sodium fluoride is that, the

* Corresponding author.
E-mail address: dc.rashmi@yahoo.com (Reshma D C).

enzymes present above enolase are active and they keep
metabolizing glucose to produce the respective substrates.6

The antiglycolytic action of fluoride is delayed up to
4hours and has little or no effect on the rate of glycolysis
during initial 1-2h after blood is collected. The rate
of glycolysis is known to decrease the levels by 5-7%
per hour (approximately 0.6mmol/L (10mg/dl))5 – This
decrease depends on glucose concentration, temperature,
leukocyte count and other factors.7 The decrease in glucose
concentration may cause the diagnosis of diabetes to be
missed in the individuals who have glucose levels near the
borderline.8
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The guidelines of “American Association for clinical
chemistry (AACC) and American Diabetes Association
(ADA)” in 2002 were modified in 2011, according to it- The
tubes in which the sample is collected for Glucose estimat
ion should be immediately kept in ice water slurry and
plasma should be separated within 30 mins. If that cannot
be done, citrate tubes should be used for sample collection.8

Citrate inhibits the enzymes hexokinase & phosphofruc-
tokinase which act early in the glycolysis pathway. In blood
cells, inhibition of glycolysis takes place when the blood pH
is in between 5.3 to 5.8. The inhibitory effect of citrate can
be maintained for about 8-10hr at 23-25◦C.7 To maintain the
inhibitory effect for a long time a pinch of NaF was added
and to inhibit enzyme activity by chelating magnesium,
EDTA was added.4

2. Aim and Objective of the Study

To determine the efficacy of citrate buffer tubes compared to
Sodium fluoride tubes as inhibitor of glycolysis in glucose
estimation.

3. Materials and Methods

3.1. Procedure for preparation of tubes

1. Preparation of Citrate buffer tube :

Citric acid: Sodium citrate: Disodium EDTA: Sodium
fluoride, in the ratio of 3.5:1.6:4.8:0.2.

Each collection tube contains 10mg/ml of this buffer.7

1. Preparation of Sodium fluoride tube:

Potassium oxalate: Sodium fluoride in the ratio of 3:1
Each collection tube contains 2mg/ml of it.7

110 fresh blood samples collected for Glucose estimation
at Dr Prabhakar Kore Charitable Hospital, Belagavi were
included in the study. Permission to conduct the study was
obtained from Institutional Ethics Committee on human
subject’s research of Jawaharlal Nehru medical college,
Belagavi. Only Fresh samples obtained for blood glucose
estimation were included and Samples collected before an
hour and Hemolysed samples were excluded. From 5ml of
collected blood one ml each was added in pairs of sodium
fluoride and citrate buffer tubes, labelled as 0 and 2hrs
respectively. One tube each of sodium fluoride and citrate
were centrifuged and analyzed immediately considered as
0 hour and second tubes of each were centrifuged and
analyzed after 2 hours. During those 2 hours the samples
were kept at room temperature of around 22–25◦C. The
glucose levels were estimated in the ERBA CHEM 5 V2
Semi-automated analyzer by Glucose oxidase-peroxidase
(GOD-POD) kit method.

4. Results

The glucose levels measured in citrate buffer and sodium
fluoride tubes at 0hr and 2hrs are given in [Table 1]. The
difference in glucose levels between sodium fluoride and
citrate buffer tube ranged from -1.03 mg/dl at 0hr to -1.90
mg/dl at 2hr. Glucose levels decreased significantly in both
citrate and sodium fluoride tubes [Table 2]. Sodium fluoride
and citrate buffer comparison at 0hr to 2hrs was done by
applying dependent t-test in which Mean±SD for 0hour for
sodium fluoride was 6.07±3.06 and for Citrate buffer it was
5.20±2.43 and p-value was 0.0046 which was statistically
significant [Table 3].

Table 1: Mean of glucose values at the different time interval

Sample at the different time interval Mean±SD
Citrate- 0hr 111.10±36.95
NaF- 0hr 110.07±36.72
Citrate- 2hr 105.90±36.86
NaF- 2hr 104.00±36.20

Citrate: Citrate buffer, NaF : Sodium fluoride, hr: Hours, SD:
standard deviation.

Table 2: The difference in glucose levels between citrate buffer
and sodium fluoride tubes at the different time interval

Pairs (n=110) Means of differences
(mg/dl)

P -
value

Citrate 0h - Citrate
2h

5.20 0.0001

Citrate 0h - NaF 0h -1.03 0.0001
NaF 0h - NaF 2h 6.07 0.0001
Citrate 2h - NaF 2h -1.90 0.0001

Citrate: Citrate buffer, NaF : Sodium fluoride, hr: Hours.

4.1. Correlation between Sodium fluoride and Citrate
buffer at 0 hours and 2 hours time points by Karl
Pearson’s correlation coefficient method

The correlation between Sodium fluoride and Citrate buffer
was done by Karl Pearson’s correlation method, Sodium
fluoride and Citrate buffer at 0 hours and 2 hours showed
strong correlation. The r- value for 0 hours was (0.9944) and
the p-value was p<0.05 which was statistically significant.
Similarly the r-value for 2hours was 0.9919.the p-value was
p<0.05 which was statistically significant [Table 4].

5. Discussion

Glucose estimation plays a key role in the diagnosis and
management of Diabetes Mellitus. Previous studies have
shown that sodium fluoride tubes show lower levels of
glucose as compared to citrate buffer tubes.9,10 This is
because of ineffective inhibition of glycolysis by sodium
fluoride tubes during the gap between blood sample
collection and its analysis. It is known that errors in
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Table 3: Comparison of change from 0 hours to 2 hours Sodium fluoride and Citrate buffer by dependent t test

Variables Mean Std.Dv. Mean Diff. SD Diff. % of change Paired t p-value
Sodium fluoride 6.07 3.06
Citrate buffer 5.20 2.43 0.87 3.16 14.36 2.8901 0.0046*

*p<0.05

Table 4:

Time points Correlation between Sodium fluoride and Citrate buffer scores at
r-value r2 t-value p-value

0 hours 0.9944 0.9888 97.5970 0.0001*
2 hours 0.9919 0.9838 80.9480 0.0001*
Changes 0.3545 0.1257 3.9404 0.0001*

*p<0.05

estimation of blood glucose levels will increase the chances
of missing the diagnosis of Diabetes Mellitus. This needs
the replacement of sodium fluoride tubes with an effective
inhibitor of glycolysis like citrate buffer as recommended
by American Association for clinical chemistry (AACC)
and American Diabetes Association (ADA) in 2011.
The presently accepted guidelines for glucose values in
diagnosis of diabetes are according to the data taken from
glucose estimation done using sodium fluoride tubes, this
also needs to be changed.11

Previously a study was done by Gupta et al3 in which a
comparison was done between the glucose levels estimated
from citrate buffer tubes and sodium fluoride tubes. They
concluded that the glucose levels were lower in sodium
fluoride tubes compared to citrate buffer tubes. Our study
has also given similar results the mean difference of glucose
values between sodium fluoride tubes of 0hr and 2hrs was
6.07 and the mean difference of glucose values between
citrate buffer tubes of 0 hrs and 2hrs was 5.20, which implies
significantly lower values of glucose in sodium fluoride
tubes as compared with citrate tubes.

Another study was done by del Pino et al12 in phases, in
the beginning they validated the use of citrate buffer tubes
for estimation of glucose, then they compared the values of
glucose in both sodium citrate & fluoride tubes. They found
significant difference in the glucose levels estimated from
both the tubes. In our study the difference in mean values
ranged from -1.03 mg/dl at 0 hrs to -1.90 mg/dl at 2 hrs
in citrate buffer tubes & sodium fluoride tubes, and the p
value was found to be less than 0.0001, which showed a
statistically significant difference in glucose results in these
two types of collection tubes at 0 hrs and 2 hrs.

Another study was done by Toro crespo et al11,13

where glucose levels were analyzed in citrate buffer tubes
and sodium fluoride tubes and they found the 0hr mean
values between citrate buffer and sodium fluoride tubes had
difference of 10.87 in the glucose values, and 2hrs mean
values between citrate buffer and sodium fluoride tubes had
difference of 14.79 and the observed p value was less than
0.001, which implies significant difference in the glucose

values obtained from both tubes. In our study the difference
in mean values range from -1.03 mg/dl at 0 hrs to -1.90
mg/dl at 2 hrs in citrate buffer and sodium fluoride tubes,
the p value was less than 0.0001, which is statistically
significant, though the observed p<0.001 considered to be
statistically significant but the mean difference in the values
of both the tubes was as low as -1.03 and -1.90 compared
to the above study whose mean difference was 10.87 and
14.79.

We also compared the mean difference in values
analyzed at 0hrs and 2hrs in NaF with the mean difference in
values of 0hrs and 2hrs in citrate buffer tubes, it was found
to be 0.87 which was statistically significant.

We observed that there was significant difference in the
levels of glucose, analyzed by sodium fluoride tubes and
citrate buffer tubes when compared by dependent t test, but
Karl Pearson correlation between the values was almost near
to 1 which shows the values were almost similar.

6. Conclusion

Glucose, being the most frequently done analysis in the
biochemistry laboratories should be given accurate results
for proper diagnosis of diabetes which helps in better
decisions of patient care.

The study concludes that there were statistically
significant higher levels of glucose in citrate tubes compared
to fluoride tubes, which can help to reduce the preanalytical
errors in glucose estimation due to glycolysis but there
was fall in the levels of glucose after 2hr estimation in
both the tubes which indicates the need for further studies
with improved and standardised citrate buffer tubes. Further
studies to evaluate the clinical impact of estimated glucose
levels in both tubes for diagnosing diabetes can be taken up.
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Moisture, carbohydrate, protein, fat, 
calcium, and zinc content in finger, 
foxtail, pearl, and proso millets
KN Shankaramurthy, Manjunath S. Somannavar

Abstract :
BACKGROUND: Millets are a group of variable small seeded grass, widely grown around the world 
as cereals crop. The finger millet had more moisture and calcium content. Whereas, fat content was 
least when compared to three other different millets. Foxtail millets had more protein content, pearl 
millets had more zinc and proso millets had more carbohydrate and fat content. 
AIM: To determine the proximate constituent and micronutrient content of finger millet, foxtail millet, 
pearl millet and proso millet. 
OBJECTIVES: To analyse the moisture, carbohydrate, fat, and protein content of finger millet, foxtail 
millet, pearl millet, proso millet by standard methods of AOAC. To analyse the calcium and zinc 
content of finger millet, foxtail millet, pearl millet, proso millet by atomic absorption spectrophotometer.
MATERIALS AND METHODS: Proximate analysis of samples (moisture content, carbohydrate, 
protein, fat, calcium and zinc) was performed by standard methods of Association of Official Analytical 
Chemist (AOAC).
RESULTS AND CONCLUSION: The mean values of finger millet for moisture content (12.86 ± 0.95) 
had highest and fat content (1.58 ± 0.36) was least. In foxtail millet protein content (12.94 ± 0.87) 
was highest and in pearl millet zinc content (3.29 ± 0.47) was highest. In proso millet fat content 
(12.80 ± 0.30) and carbohydrate content 75.06 ± 7.3) was highest when compared to the other millet. 
Calcium (344.45 ± 2.62) had highest in finger millet whereas pearl millet zinc content (3.29 ± 0.47) 
was highest when compared to the other millets. Hence, the study results can be useful for informing 
the people to select the different millets depending upon the nutritional needs.
Keywords:
Atomic absorption spectrophotometer, calcium, millets, proximates, zinc

Introduction

Mi l lets  are a  group of  variable 
small‑seeded grass, widely grown 

around the world as cereals crop.[1] It 
is the major food source and has short 
growing season and grows under dry, 
high‑temperature condition with less water 
requirement in tropical regions.[2] Millets have 
resistance to pests and disease, compared to 
major cereals.[3] The fast maturation and 
all‑season growth characteristics make millets 
a desirable crop for more intensive cropping 
system.[4]

Millets are useful for people suffering from 
gluten allergy and celiac disease. They 
are nonacid forming and nonallergenic 
and hence, easy to digest. [2] They are 
the principal source of energy, protein, 
vitamins, and minerals such as calcium, 
iron, magnesium, and zinc.[1,4]

In 2002, the world production of millets was 
23.3 million metric tons from an area of 33.3 
million hectares. According to the Food and 
Agriculture Organization statistics (2009), 
the world production of millets increased 
to 26.7 million metric tons from an area of 
33.6 million hectares. Africa was the largest 
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producer of millets in 2009 (20.6 million metric tons), and 
India produced 10.5 million metric tons.[1]

Commonly cultivated millet species in India include 
proso millet, pearl millet, finger millet, kodo millet, 
foxtail millet, little millet, and barnyard millet.[1,5] The 
regular use of millets can lead to significant health 
benefits and might help in reducing the incidence of 
cardiovascular diseases, constipation, and in improving 
the overall health of people.[6]

Hence, the present study was planned to analyze the 
moisture, carbohydrate, fat, protein, calcium, and zinc 
contents of finger millet, foxtail millet, pearl millet, and 
proso millet by standard methods.

Materials and Methods

Ethical clearance
This study was approved by the Institutional Ethical 
Committee of Jawaharlal Nehru Medical College (JNMC).

Study area
The study was conducted at the Department of 
Biochemistry. JNMC, Belgaum, Karnataka, India.

Tests conducted
The tests were conducted at Biochem Research and 
Testing Laboratory, No. 24, Laxmi Ranganath Nilaya, 
2nd Main Road, Shivagiri, Near Ganapati Temple, 
Dharwad ‑ 580 007, Karnataka, India.

Study design
This is a prospective case series study.

Study period
The study was conducted for 12 months (January 2018–
December 2018).

Sample size
Convenient sample was obtained.

Processing and preparation of samples
Raw millets were obtained from the local market. Millets 
were processed by grinding in a mixer using a 1‑mm 
mesh. The proximate analysis of each flour was done 
by standard procedure by the Association of Official 
Analytical Chemist (AOAC).

Moisture content
Moisture content was determined by the oven dry 
method (AOAC, 1995).[7] Weighed 100 g of each sample 
was placed into a muffle furnace maintained at 105°C. 
The results were obtained for each sample and reported 
to two decimal points according to the following 
formula:−

Moisture content % %( ) = −( )
×

S1 S2
Sample weight (g)

100

where S1 is the weight of the sample before drying and 
S2 is the weight of the sample after drying.

Carbohydrate content
The carbohydrate content was determined according 
to the anthrone method.[8] 100 mg of the sample was 
analyzed and hydrolyzed by keeping it in a boiling 
water bath for 3 h with 5 ml of 2.5 N HCL and cooled 
to room temperature. The volume was made to 100 ml 
with distilled water and centrifuged. Working standards 
were prepared, and the volume was to made to 1 ml in all 
the tubes including the sample tube by adding distilled 
water. Then, 4 ml of anthrone reagent was added and 
heated for 8 min in a boiling water bath. The rapidly 
cooled absorbance was measured at 630 nm.

Calculation
The amount of carbohydrate present in 100 mg of the 
sample was calculated by the following formula:

=
mg of glucose

Volume of  test sample
×100

Protein content
The protein content was determined according to the 
Kjeldal method[9] using a catalyst mixture (copper 
sulfate–potassium sulfate). 100 mg of the sample powder 
was taken. Then, 3–4 g of catalyst mixture (5:1 [potassium 
sulfate:copper sulfate]) was added to 10 ml of concentrated 
H2SO4, and the sample was loaded in the digestion unit. 
The temperature was gradually increased to 420°C. 
The sample was digested for 1–1½ h and cooled. 
Boric acid and KMNO4 were loaded to the PELICAN 
EQUIPMENTS. Ponniamman Nagar, Chennai, India. 
A sample tube was loaded on the sample side. It was 
processed for 9 min. The resulting solution was titrated 
with 0.1 N HCL. % nitrogen was calculated by the 
following equation:

Nitrogen   
� �

�
N

N TV BV

W
( ) =

× −( ) ×14 01 0 1 100. .

where 14.01 is the molecular weight of ammonia, 0.1 N 
is the titration solution normality, TV is the titer value, 
BV is the blank value, and W is the sample weight.

Fat content
Soxhlet extraction method was used to determine the fat 
content (AOAC).[10] The sample (100 mg) was weighed 
and transferred to a thimble. Solvents (petroleum ether) 
were poured into the beaker. The sample was boiled for 
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60 min at 65°C–70°C and cooled to room temperature 
in a desiccator. The fat content was calculated by the 
following formula:

Fat content  g  = ×100( ) −( )W2 W1
W3

where W2 is the weight of the flask and ether extract, 
W1 is the weight of the empty flask, and W3 is the initial 
weight of the sample.

Mineral analysis
Calcium and zinc were analyzed by atomic absorption 
spectrophotometry (AOAC 2007).[11] 100 ml of acid 
mixture (60% perchloric acid + concentrated sulfuric acid) 
was prepared. 10 ml of the acid mixture was taken and 
added to 100 mg of the sample. The solution will turn into 
digested solution. Now, 50 ml of the digested solution 
was taken and 50 ml of distilled water was added to make 
up the volume to 100 ml, which was used for the analysis.

Results

The distribution of mean, median, and standard 
deviation values for moisture, carbohydrate, fat, and 
protein contents of four different varieties of millets 
(g/100 g) and minerals (mg/100 g) is summarized in 
Table 1.

The moisture content of the four types of millets in the 
study ranged from 7.25 ± 0.37 to 12.86 ± 0.95% [Table 1], 
with a mean value of 9.71%. The carbohydrate content 
of the four types of millets was analyzed, which ranged 
from 66.59 ± 2.8 to 75.06 ± 7.3 g/100 g [Table 1], with 
a mean value of 71.21 g/100 g. The protein content 
of the four types of millets ranged from 7.32 ± 0.45 
to 12.94 ± 0.87 g/100 g [Table 1], with a mean value 
of 10.65 g/100 g. The fat content of the four types of 
millets was analyzed, which ranged from 1.58 ± 0.36 
to 12.80 ± 0.30 g/100 g [Table 1], with a mean value of 
5.66 g/100 g. The calcium content of the four types of 
millets was analyzed, which ranged from 14.98 ± 1.5 to 
344.45 ± 2.62 mg/100 g [Table 1], with a mean value of 
110.6 mg/100 g. The zinc content of the four types of 
millets was analyzed, which ranged from 3.29 ± 0.47 

to 3.13 ± 0.47 mg/100 g [Table 1], with a mean value of 
2.89 mg/100 g. Finger millets had more moisture and 
calcium content compared to the other three different 
millets; foxtail millets had more protein content; pearl 
millets had more zinc content; and proso millets had 
more fat and carbohydrate content.

Discussion

Moisture is an important parameter for the storage of 
millets. Low levels are more favourable and render 
relatively longer shelf life. Among the four types of 
millets, finger millet (12.86 ± 0.95) had the highest 
moisture content followed by foxtail millets (9.59 ± 0.61) 
and pearl millets (9.17 ± 0.22). Proso millet (7.25 ± 0.37) 
had the least moisture content among the four types 
of millets under study. The findings obtained in the 
present study agree well with the values reported by the 
Nutritional Values of Indian Foods[12] where in moisture 
content of finger millet (13.1g/100g) and Indian food 
composition table[13] (10.89g/100g). A study conducted 
in a North Indian state[14] showed the moisture content of 
finger millets (13.1 g/100 g), pearl millets (12.4 g/100g), 
foxtail millets (11.2 g/100g), and proso millet (11.9 
g/100g). Furthermore, a study conducted in a South 
Indian state[15,16] reported the moisture content of finger 
millet to be 13.1 g/100 g. Among the four types of millets, 
proso millets (75.06 ± 7.3) had the highest carbohydrate 
content, followed by finger millets (71.63 ± 1.4) and 
foxtail millets (71.58 ± 2.1). Pearl millets (66.59 ± 2.8) had 
the lowest carbohydrate content among the four types of 
millets under study. A study conducted in a North Indian 
State showed that finger millets had highest carbohydrate 
content (72.6g/100g) among the four millets followed 
by pearl millet (67.5g/100g), proso millet (70.4g/100g) 
and foxtail millet (60.9g/100g) content among the four 
millets. Another study conducted in a North Indian 
state[17] showed the carbohydrate content of finger millet 
to be 72.6 g/100 g. Furthermore, a study conducted 
in a South Indian state[15,16] reported the carbohydrate 
content of finger millet to be 72 g/100 g. Among 
the four types of millets, foxtail millet (12.94 ± 0.87) 
had the highest protein content, followed by proso 
millets (11.94 ± 0.83), pearl millets (10.43 ± 0.42), and 
finger millets (7.32 ± 0.45). The values obtained in the 

Table 1: Proximate constituents of four different types of millets
Parameter Units Finger millets Foxtail millets Pearl millets Proso millets

Mean±SD Median Mean±SD Median Mean±SD Median Mean±SD Median
Moisture content % 12.86±0.95 12.72 9.59±0.61 9.53 9.17±0.22 9.11 7.25±0.37 7.11
Carbohydrate content g 71.63±1.4 71.56 71.58±2.1 71.29 66.59±2.8 66.01 75.06±7.3 71.84
Protein content g 7.32±0.45 7.11 12.94±0.87 12.91 10.43±0.42 10.31 11.94±0.83 12.01
Fat content g 1.58±0.36 1.59 3.56±0.44 3.62 4.7±0.49 4.96 12.80±0.30 12.68
Calcium content mg 344.45±2.62 344.76 35.63±3.14 36.59 47.34±2.84 47.71 14.98±1.5 15.83
Zinc content mg 3.13±0.67 2.80 2.92±0.13 2.99 3.29±0.47 3.05 2.22±0.21 2.36
SD: Standard deviation

[Downloaded free from http://www.ijournalhs.org on Tuesday, September 1, 2020, IP: 112.133.237.11]



Shankaramurthy and Somannavar: Nutrients in millets

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 12, Issue 3, September-December 2019 231

present study were comparable with that of the study 
conducted in a North Indian state[18] which reported 
the protein content of pearl millets to be 14.5 g/100 g, 
foxtail millets to be 11.7 g/100 g, proso millets to be 11.0 
g/100 g, and finger millets to be 7.3 g/100 g. A study 
conducted in a South Indian state[19] showed in similar 
results in finger millet. No work has been conducted on 
the other millets. Among the four types of millets, proso 
millets (12.80 ± 0.30) had the highest fat content, followed 
by pearl millets (4.7 ± 0.49), foxtail millets (3.56 ± 0.44), 
and finger millets (1.58 ± 0.36). A study conducted in a 
North Indian state[20,21] reported highest in pearl millet 
(4.8 g/100 g), foxtail millet (4.0 g/100 g), proso millet 
3.5 g/100 g) and finger millet (1.5 g/100 g). However, 
another study conducted in a North Indian state[22] 
showed higher fat content (8.4 mg/100 g) in pearl millets.

Finger millets (344.45 ± 2.62) had the highest calcium 
content, followed by pearl millets (47.34 ± 2.84) and 
foxtail millets (35.63 ± 3.14). Proso millets (14.98 ± 1.5) 
had the least calcium content among all the millets under 
study. The finding of the present study agrees with 
values reported in a similar study conducted in a North 
Indian state[18] which showed highest calcium content 
in finger millet was (344 mg/100 g), followed by pearl 
millet (42 mg/100 g), foxtail millet (31 mg/100 g) and 
proso millet (8 mg/100 g). Furthermore, another study 
conducted in a North Indian state[23] showed higher 
calcium content in pearl millets (37 mg/100 g) and 
finger millets (357 mg/100 g). Another study done in a 
South Indian state[24] showed that foxtail millet calcium    
content comparable to our results. Among all the types 
of millets, pearl millets (3.29 ± 0.47) had the highest zinc 
content, followed by finger millets (3.13 ± 0.67), foxtail 
millets (2.92 ± 0.13), and proso millets (2.22 ± 0.21). The 
study conducted in South Czech Repulic state[25]  showed 
that zinc content was highest in proso millet (3.7 mg/100 
g) followed by finger millet (3.0 mg/100 g) and  pearl 
millet (2.6 mg/100 g). Foxtail millet (2.4 mg/100 g) had 
the least content. Other studies conducted in western 
states of India[26] showed that pearl millet  zinc content 
was comparable to our study results. However, lower 
zinc content (2.4 mg/100 g) in foxtail millets has been 
reported in South Indian states.[25]

Conclusion

Millets are the general category of several species of 
small‑grained cereal crops which are used as staple food 
in many parts of India, Africa, and China.

Finger millets had the highest moisture and calcium 
content, whereas its fat content was least when compared 
to the other three types of millets. Foxtail millets had more 
protein content, pearl millets had more zinc content, and 
proso millets had more carbohydrate and fat content.

According to the present study, finger millets were 
better when compared to other millets with respect to 
nutritional composition. Hence, the study results can be 
useful for informing the people to select different types 
of millets depending on the nutritional needs.
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8,9 10
myocardial MI and death,  ACCORD trial  and the 

11
ADVANCE study  warranted the United States 
Food and Drug Administration (USFDA) in 2008 to 
make it mandatory to evaluate the anti-diabetics for 

12
CV safety. Subsequently, the trials of the dipeptidyl 
peptidase (DPP)-4 inhibitors like sitagliptin, 
saxaglitptin and alogliptin have shown no apparent 

13 14CV benefit in the TECOS,  SAVOR-TIMI-53  and 
15

EXAMINE studies,  while the GLP-1 receptor 
analogues have shown a reduction in sudden cardiac 
death leading to an overall Major Adverse Cardiac 

16,17,18events (MACE) benefit.  Given the results, it 
still does not address the unmet need for HF 
hospitalizations and nephropathy related 
complications of DM. In this context, a new class of 
drug, sodium glucose co-transporter (SGLT)-2 
inhibitors targets DM by renal mechanisms, shows 

19immense promise.  In this report, we review only 
the cardiac and renal outcomes of the recently 
published trials on the SGLT2 inhibitors- 
empagliflozin, canagliflozin and dapagliflozini.e 
EMPA-REG OUTCOME (Empaglif lozin,  
Cardiovascular Outcomes, and Mortality in Type 2 

20Diabetes; henceforth referred as ‘EMPAREG’),  
CANVAS (Canagl i f lozin  cardiovascular  
assessment study) - an amalgamation of two trials 

2 1combined ,  and   DECLARE-TIMI  58  
(Dapagliflozin effect on cardiovascular events; 

22
hence forth referred as ‘DECLARE’)

In 2016, world health organization reported that 1.6 
million deaths globally were directly attributable to 

1
diabetes mellitus. Atherosclerotic vascular disease 
(ASVD) related complications of type 2 diabetes 

2mellitus (DM) are well known  and have been the 
focus of research in the last two decades. However, a 
critical review of the literature reveals that 
complications of DM related to heart failure (HF) 

3
hospitalizations  and microvascular complications 
leading to diabetic nephropathy (DN)are also 

4important, with HF being the most common first-
time presentation of cardiovascular (CV) event 
(14.1%), even more common than non-fatal 
myocardial infarction (MI) and cerebrovascular 

5accident.  On the other hand, DN, which effects 40% 
6

of the patients with DM , is the leading cause for 
death due to end stage renal disease (ESRD) 

7worldwide.

Therapeutic targets in the last two decades have been 
directed towards achieving tight glycaemic control 
through insulin dependent and non-insulin 
dependent mechanisms. Information from the 
rosiglitazone meta-analysis,-showed an increase in 

ABSTRACT 

Atherosclerotic vascular disease (ASVD) related complications of type 2 diabetes mellitus (DM) are well known 2 
and have been the focus of research in the last two decades. Therapeutic targets in the last two decades have been 
directed towards achieving tight glycaemic control through insulin dependent and non-insulin dependent 
mechanisms. The advent of SGLT2 inhibitors marks a paradigm shift in the treatment of type 2 DM, as for the first 
time targeting renal mechanisms by inhibiting glucose reabsorption has resulted in glycaemic benefit. Although 
subtle differences in the cardiac outcomes exists in the respective trials of three approved SGLT2 inhibitors- 
empagliflozin, canagliflozin and dapagliflozin, it is amply clear that risk reduction in heart failure hospitalization and 
renal death benefits can be attributed to a class effect, which addresses an unmet need in the fight against DM.

Review : Sodium-Glucose Co-Transporter (SGLT) 2 Inhibitors
- The Answer to Non-Arteriosclerotic Cardiorenal Complications
of Diabetes Mellitus
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SGLT pump due to the negative electrical gradient 
created by the deficit of PTC Na ions. As Na is 
driven in, it results in the movement of glucose 
against its gradient. Following glucose entry into the 
tubular cells, the transporter, GLUT-2 activation, 
will lead to facilitated diffusion of glucose from 
tubular cells into the interstitium and in this way 

26glucose is retained in the body.

The SGLT2 tubular reabsorption mechanism 
follows saturable kinetics, with a theoretical limit of 
300mg/dl of plasma glucose level. From a pragmatic 
standpoint, for a healthy individual, this saturation 
maximum tends to be around 180-200 mg/dl and 
reports have shown that diabetics tends to have a 
20% higher threshold, at around 240 mg/dl. SGLT2 
inhibitors decrease this threshold for DM patients by 
blockage of the SGLT2 transporters in the PTC, 
inhibiting glucose reabsorption (~40-50%) and 

25,27inducing glucosuria (Figure 1).  This leads to 
decrease in plasma glucose level which is insulin 
independent and therefore less likely to cause 
hypoglycaemia resulting in tighter glycaemic 
control with improved outcomes.

Pharmacokinetics & pharmacodynamic effects :

The three approved SGLT2 inhibitors are available 
in oral dosage forms. After ingestion, they are 
rapidly absorbed, reach a tmax in 1-2 hours, have an 

2 0EMPAREG’),  CANVAS (Canagl i f lozin 
cardiovascular assessment study)-an amalgamation 

21
of two trials combined,  and  DECLARE-TIMI 58 
(Dapagliflozin effect on cardiovascular events; 

22
henceforth referred as ‘DECLARE’)

Chemical structure

SGLT2 inhibitors contain a glucose ring at its core. 
This ring is liked to two phenol groups though an 
oxygen molecule by virtue of o-glucoside linkage. 
This chemical entity has 10 times higher affinity to 

23
SGLT2 compared with SGLT1.

Early research on SGLT2 as a therapeutic target

In 1835, while phlorizin, the first SGLT2 inhibitor, 
was used as an antipyretic, its glucosuric effect via 
SGLT2 inhibition in the proximal convoluted tubule 

2 4
became established only in the 1970s.  
Simultaneously, examination and study of familial 
renal glucosuric (FRG) patients, who have 
functional mutation in SGLT2 inhibition, revealed 
that this condition was more of a benign problem 
due to lack of glucose retention than a full-fledged 
disease. Collectively, with increased understanding 
of the early research into SGLT2 inhibition and the 
benign characteristics of FRG patients, the scientific 
community started focusing on SGLT2 renal 
inhibition has a potential target for patients with 

25
DM.  Eventually, in 2012 dapagliflozin was the first 
SGLT2 inhibitor approved by the European 
Medicines agency (EMEA) and USFDA in 2014, 

25followed by canagliflozinand empagliflozin.

Relevant renal physiology and mechanism of 
action of SGLT2 inhibitors :

Although increased blood glucose level is the main 
pathological mechanism in DM, glucose renal 
reabsorption leading to retention is important as 
glucose is the main source of energy for the human 
body. This tubular glucose reabsorption mechanism 
can be visualized in the following way : First step 
involves activation of Na-K ATPase energy 
dependent pump on the basolateral membrane, 
which will result in a net negative Na content inside 
the proximal tubular cell (PTC), as 3 Na ions are 
exchanged against 2 K ions from the interstitium. 
The second step will begin with the driving of the 

Figure 1 : Mechanism of SGLT2 inhibitors
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of action not dependent on stimulation of b-cells like 
sulfonlyureas. Concerns regarding risk of diabetic 
ketoacidosis, fracture, toe amputation and bladder 

38
cancer has to be addressed  and will not be the focus 
of this report.

Cardio-vascular outcomes :

The interpretation for the three land mark trials of 
20,21,22

SGLT2 inhibitors  is complex because of 
inconsistent results in the outcomes that were 
measured. To understand these differences, it is 
prudent to understand the differences in the design 
of the different trials in order to make an informed 
judgement. 

Trial entry criteria for established DM was similar 
with a mean glycosylated haemoglobin (HbA1C) 
ranging between 8.1% (EMPAREG) and 8.3% 
(DECLARE); however, 57.4% of the patients had 
DM for > 10 years in the empagliflozin trial 
compared to a mean duration of 13.5 ± 7.7years in 
the canagliflozin trial and a median of 11(inter-
quartile range (IQR) 6.0-16.0) in the dapagliflozin 
trial. Out of the 7020 patients in the EMPAREG trial, 
99% of the patients had established CVD, while 
66% of the 10,142 patients in the CANVAS study, 
and only 41% of 17,160 patients the DECLARE 
study, had established CVD. Additionally, patients 
on insulin therapy in between the three studies 
differed i.e 48% vs 50% vs 41% (EMPAREG vs 
CANVAS vs DECLARE). Another importance 
difference was in the duration of follow-up: 3.1, 3.6 
and 4.2 years for EMPAREG, CANVAS and 
DECLARE study respectively. More importantly, 
the renal criteria for trial entry in the EMPAREG and 
CANVAS was an estimated glomerular filtration 
rate (eGFR) > 30 mL/min/1.73 m2, computed via 
Modification of Diet in Renal Disease (MDRD), 
whereas the DELCARE study used creatinine 
clearance (CrCl) = 60 mL/min, calculated using 
Cockcroft-Gault equation, as an entry criteria. 
Although not an entry criterion, the DECLARE 
study calculated eGFR using chronic kidney disease 
Epidemiology collaboration (CKD-EPI) equation. 
Lastly, more patients in the EMPAREG study had 
renal impairment, defined by eGFR< 60 
mL/min/1.73 m2, as compared to the other two 

oral bioavailability of 60-78%,  extensively 
distributed (74-118 L ~118 L), >85% bound to 
plasma proteins, t  ranging 11-13 hours and have a ½

low accumulation in the body. SGLT2 inhibitors as a 
class are metabolized by glucuronide conjugation, 
have no active metabolites and excreted in urine and 
faeces, with 1-2% excreted in unchanged form. 
There is no variability in presence of food or no 
noteworthy pharmacokinetic interaction that would 
warrant dosage adjustment. All SGLT2 inhibitors 

28,29,30,31are used as once daily medication. 

Pharmacodynamic effects are dose dependent. 
When fortified with strict diet control and exercise, 
addition of dapagliflozin to conventional oral 
hypoglycaemic agents resulted in a weighted mean 
difference (WMD) of -0.53% (95% confidence 
interval (CI) -0.58, -0.47; p<0.00001), as shown in a 

32meta-analysis of ten trials.  Glycaemic durability 
20

was maintained even at the end of three years  and 
SGLT2 inhibitors reduces fasting plasma glucose by 

3315-35 mg/dl.  A unique feature of SGLT2 
inhibitorsare beneficial effect on the commonly 
associated co-morbid conditions- reduction in blood 

31,32
pressure (WMD -1.88 to -4.19 mmHg)  and 

31,34weight (WMD -2.81 kg).  While osmotic diuresis 
and reduction in plasma volume may explain the 
blood pressure lowering effects, evidence suggests 
that decreased in overall fat mass, visceral adipose 
tissue and subcutaneous fat is responsible for weight 

35lowering effects.  Renal clearance of SGLT2 
inhibitors in effected by renal function impairment. 
31
A similar profile is seen in patients with hepatic 

impairment- mild to moderate patients of hepatic 
impairment need no dose adjustment, whereas in 
severe liver disease, a lower starting dose of 5 mg 

36dapagliflozin is recommended.

Safety :

Because ofglucosuria, urinary tract infections, risk 
of vulvovaginitis, balanitis and mycotic infections 
in the genito-urinary tract are the common adverse 

37
effects associated with SGLT2 inhibitor use.  These 
infections are, however, mild-moderate in severity 
and easily manageable. Risk of hypoglycaemia is 
substantially reduced due to the unique mechanism 
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composite renal outcome measure, defined by a 
two-fold increase in serum creatinine along with an 
eGFR of = 45 mL/min/1.73 m2, initiation of renal 

41
replacement therapy (RRT) or renal death.  
Although in the CANVAS study the renal outcome 
was composite was a composite, the definitions 
were slightly different. The renal composite 
comprised of a 40% reduction in eGFR on 2 
consecutive occasions instead of a cut-off value for 
eGFR in the EMPAREG study; want of RRT- 
defined as eGFR < 15 mL/min/1.73 m2, chronic 

21
dialysis or renal transplant; or renal death.  Also, in 
the DECLARE trial a similar composite measure 
was used, made up of eGFR reduction of = 40% with 
an upper margin set at < 60 mL/min/1.73 m2; ESRD 
definition similar to CANVAS study; or renal death 

22
along with death due to CV cause.  Even though, the 
definitions varied slightly, the results were, 
however, consistent, with all the 3 studies showing a 
significant reduction in HR compared to the placebo 
group - HR 0.54, 0.60 and 0.53 for empagliflozin, 
canagliflozin and dapagliflozin. Furthermore in the 
EMPAREG trial, assessment of eGFR, the measure 
of renal function, over time showed an initial short-
term decrease, followed by a stable steady period 
and an increase following cessation of the drug.

Discussion :

As EMPAREG and CANVAS study have shown CV 
outcome benefits (relative risk reduction of ~14%) 
compared to the placebo group, SGLT2 inhibitors 
have invoked tremendous interest in the scientific 
community. They follow other class of drugs like 

42 16,17metformin  and GLP-1 analogues  which have 
shown favourable CV outcomes, previously. The 
pharmacodynamic effects leading to decreased 
blood pressure levels by diminishing arterial 
rigidity, osmotic diuresis resulting in volume loss, 
favourable weight loss from the central adipose 
tissue along with increased calorie loss due to 
glucosuria, reduction in uric acid and oxidative 
stress, and modulation of metabolic substrates are 
the proposed mechanism explaining the CV 

18
outcome benefit.

On the other hand, the neutral CV outcomes in the 
DECLARE could be because of the following 

studies: 74.1% vs 20.1% in CANVAS study vs 7.4% 
in DECLARE study.

All the trials which assessed the primary variable as 
a composite outcome-MACE, with CV death, non-
fatal MI and non-fatal ischaemic stroke being the 
individual components, differed in the number of 
patients achieving the outcome : 772 (EMPAREG) 
vs 1011 (CANVAS) vs 1559 (DECLARE). In the 
EMPAREG study and the CANVAS study while 
there was a statistically significant difference in the 
hazard ratio (HR) for the primary end point-0.86 
(95% CI 0.74-0.99; p = 0.04), 0.86 (95% CI 0.75-
0.97; p = 0.08), there was no significant difference in 
the DECLARE study 0.93 (95% CI 0.84-1.03; p = 
0.17). When a composite of CV death along with HF 
hospitalization (excluding fatal stroke) was 
assessed, there was a statistically significant 
difference in all the three studies, predominantly 
driven by the standalone parameter of HF 
hospitalization and no significant difference in CV 
death component compared to the placebo arm 
(Table 1).

When stroke was evaluated as a standalone measure, 
the results were somewhat disparate. EMPAREG 
study showed a slight increase in risk of stroke with a 

20HR of 1.18 (95% CI 0.89-1.56),  while the 
21

CANVAS study, HR 0.90 (95% CI 0.71-1.15),  and 
the DECLARE study, HR 1.01 (95% CI 0.84-

221.21),  was almost neutral in comparison to the 
39

placebo group.  These results emphasize the 
complexities involved in interpreting the class effect 
of SGLT2 inhibitors, warranting a bifurcation in the 
effect attributable to each drug within the same 
class. 

20
Outcomes in the landmark trials of empagliflozin , 

21 22canagliflozin  and dapagliflozin

a Excludes fatal stroke

b Not available

c Some outcomes computed based on review by 
40

Kluger

A unique feature of SGLT2 inhibitor trials where 
assessing its reno-protective effects, a component 
not addressed by any other anti-diabetic 
medications. The EMPAREG study used a 
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composite was propelled by a reduction only in HF 
hospitalization cases, HR 0.66 (95% CI0.55-0.79) 
and the CV death component remained neutral with 

20,39
a HR of 0.65 (95% CI 0.50-0.85).  The results 

21,22,40
were similar across the other two studies,  
strongly suggesting that as a class effect, SGLT2 
inhibitors on the long run significantly decrease HF 
complication in diabetes patients. Critically 
reviewing the literature, it is clear that heart failure 
hospitalization rate is~4 times higher for diabetic 
patients compared to patients without DM.44 HF, 
with a prevalence rate of 14.1% of the overall cases, 
stands out as the leading cause for first presentation 

5of CV events among diabetic patients.  Also, if heart 
failure develops in a diabetic patient, the 5-year 
survival outcome is abysmal with a survival rate of 
only.

reasons. Firstly, the population in the EMPAREG 
study included only patients with established CVD, 
and 66% of patients in CANVAS study had a prior 
CV event. However, the entry criteria for 
DECLARE study included patients who were at risk 
for CVD but without established CVD, which 
constituted 59% of the cases. Considering these 
factors, the placebo event rate for the EMPAREG, 
CANVAS and DECLARE study differed : 43.9 vs. 

3931.5 vs 24.2/1000 patient years of follow-up.  
Secondly, more patients in the EMPAREG study had 
renal impairment and a slightly higher number of 
patients were on insulin therapy, at baseline, both of 

7,43which are associated with increase in CV events.

Apart from MACE, when the HF hospitalization and 
CV death outcome composite was analyzed in the 
EMPAREG  study, it was clear that reduction in this 

EMPA-REG OUTCOME CANVAS DECLARE- TIMI 58

MACE, HR (95% CI; p-value) 0.86 0.86 0.93
(95% CI 0.74-0.99; (95% CI 0.75-0.97; (95% CI 0.84-1.03;

 p = 0.04) p = 0.08) p = 0.17)

MACE event rate: active drug 10.5 vs 12.1 7.4 vs 9.1 8.8 vs 9.4
vs placebo (rate per 1000 (37.4 vs. 43.9) (26.9 vs 31.5) (22.6 vs 24.2)
patient - years vs placebo), (%)

HF hospitalization + CV death, 0.66 0.78 0.83
HR (95% CI; p-value) (95% CI 0.55-0.79; (95% CI 0.67-0.91; (95% CI = 0.73-0.95;

p < 0.001) p = 0.0015) p = 0.005)

HF hospitalization + CV death
event rate a : active drug vs 5.7 vs 8.7 4.1 vs 6.1 4.9 vs 5.8
placebo (rate per 1000 patient (19.7 vs. 30.1) (16.3 vs 20.8) (12.2 vs 14.7)
-years vs placebo), (%)

HF hospitalization, HR 0.65 0.67 0.73
(95% CI; p-value) (95% CI 0.50-0.85; (95% CI 0.52-0.87; (95% CI 0.61-0.88;

p = 0.002) p = 0.02) p = 0.0008)

HF hospitalization event rate :
active drug vs placebo 2.7 vs 4.1 1.5 vs 2.7 2.5 vs  3.3
(rate per 1000 patient-years (9.4 vs. 14.5) (5.5 vs 8.7) (6.2 vs 8.5)
vs placebo), (%)

Composite renal outcome, 0.54 0.60 0.53
HR (95% CI; p-value) (95% CI 0.40-0.75; (95% CI 0.47-0.77; (95% CI 0.43-0.66;

p < 0.001). p < 0.001). p < 0.001)

Composite renal outcome
bactive drug vs placebo 1.7 vs 3.1 Na 1.5 vs 2.8

(rate per 1000 patient-years vs (6.3 vs 11.5) (5.5 vs 9) (3.7 vs 7)
placebo), (%)

Table 1 : Comparison of different SGLT 2 cardiovascular outcome study results
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established the casual relationship of hypotensive 
54effect with ischaemic stroke in diabetes,  patients in 

the EMPAREG analysis with the large difference in 
hypotensive effect did not show any tendency for 
increased risk of stroke. Similarly, although 41.1% 
was the mean hematocrit at baseline in the 
EMPAREG study, patients with wide differences in 
hematocrit did not show any tendency for increase in 
stroke. Moreover, attributing an increase in risk of 
stroke to the entire SGLT2 class would not be 
prudent as the CANVAS (HR 0.90) and the 
DECLARE study (HR 1.01) have shown almost 
neutral results. This was further corroborated in 
recent meta-analysis which showed the risk of all 
three SGLT2 inhibitor was comparable to 
placebo.55However, this increased risk of stroke 
has to be kept in mind and further explored.

Furthermore, composite pertaining to renal outcome 
was of particular interest as for the first time an anti-
diabetic medication showed a beneficial effect with 

20,21,22
a relative reduction of 40-47%.  The reduction in 
renal outcome was consistent across all 3 drugs, 
suggesting SGLT2 inhibitors as a class shows 
favourable renal outcomes. This has far reaching 
consequence as for the first time, the renal 
complications of DM can be targeted by novel 
mechanisms other than secondary benefit achieved 
following glycaemic control. One possible 
explanation could be- decreased sodium absorption 
will increase distal sodium delivery to the distal 
convoluted tubule, where the macula densa activates 
the tubulo-glomerular feedback mechanism, 
resulting in modulation of afferent arteriole and 

56
decreasing hyperfiltration. Decrease in peripheral 
vascular resistance, modulation of neuro-hormonal 
mechanisms and effect on serum uric could be the 
other mechanism involved in the beneficial renal 
effects of SGLT2 inhibitors. Moreover, the effect of 
SGLT2 inhibitors in decreasing intra-glomerular 
pressure can be explained by blockade of renin 

57,58
angiotensin system.  This hypothesis is further 
strengthened as withdrawal of the drug leads to 
reversing of the changes that were observed.

In spite of the benefit, it is important to discuss the 
differences in the renal outcome event rate, as 
EMPAREG study showed a higher rate- 11.5 vs 9 vs 

Table 1 : Comparison of different SGLT 2 
cardiovascular outcome study results

45
12%. Although HF following MI due to CHD is 

4 6common among diabetics,  a CHD and 
hypertension independent mechanism of HF among 
diabetic patients with no prior MI called ‘diabetic 

47
cardiomyopathy’ is well established.Hupfeld  has 
described this difference in pathophysiological 
mechanism of HF as disease of the ‘pipes’ 
(following MI with prior CHD), and disease of the 
‘pump’ (with no prior CHD). Clinically in the 
disease of the ‘pump’, there is a period defined by 
asymptomatic diastolic dysfunction, followed by 

48
overt systolic dysfunction,  and the ejection fraction 
could be reduced or preserved, in contrast to disease 
of the ‘pipes’, where it is always preserved.

Molecular mechanisms explaining the beneficial 
effect of SGLT2 inhibitors on HF revolves around 
hyper-insulinemia and excess activity of renin-

48,49
angiotensinogen system.  SGLT2 inhibitors 
modulate the insulin levels and cause an increase in 

50
b-hydroxybutyrate and acetoacetate levels.  Along 
with this, inotropic effect contributed by glucagon 
51
secretion from the alpha cells of the pancreas, may 

contribute to its beneficial effect against HF 
pathophysiology. Intuitively, mechanism of 
metabolic substrate switching from high energy 
consuming ‘glucose or fat’ to low energy consuming 
‘ketone’ bodies, in highly compromised and energy 
deficient hypoxic myocardial cells, would provide 
an advantage and ensure protection from the 
pathological remodelling of cardiomyocytes in HF 
patients. This is currently only hypothesized 
mechanism and would form the basis of hypothesis 

52testing for future research.

Further, a 18% higher numerical increase in the risk 
of ischaemic stroke in the EMPAREG study was 
comprehensively analysed in a recently published 

53
report.  It was argued that volume depletion / 
hypotensive effect and an increase in hematocrit 
with SGLT2 inhibitor use would be a likely 
explanation for an increase in risk of stroke. Both 
these factors collectively could counteract the blood 
pressure lowering advantage with SGLT2 
inhibitors. While previous meta-analysis had 
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7/1000 patient-years. The observed differences 
could be because of difference in period of follow-
up, duration of patients with diabetes and the 
differences in the renal entry and the assessment 
criteria. The national kidney foundation advocates 
the use of CKD-EPI equation, like in DECLARE 
study, as the MDRD equation tends to underestimate 

59GFR estimation = 60 mL/min/1.73 m2. Also,in the 
DECLARE study, CrCl as a measure of GFR using 
the Cockroft-Gault equation, is usually swayed by 

60
body weight.

In totality, because of the differences in the 
population studied, the 3 drugs within the SGLT2 
inhibitor class vary with respect to their approval 
status. Dapagliflozin is indicated to improve 
glycaemic control in patients with type 2 DM, in 

61addition to diet and exercise.  Empagliflozin is 
62

licensed for preventing CV deaths only, while 
63canagliflozin is indicated for preventing CVD,  in 

patients suffering from type 2 DM. With the recently 
64

published DERIVE study,  all the SGLT2 inhibitors 
are contraindicated in patients with a eGFR of <45 

65mL/min/1.73 m2. Future evidence on safety would 
address the concerns on amputations, diabetic 
ketoacidosis and bladder malignancies.

Conclusion :

The advent of SGLT2 inhibitors marks a paradigm 
shift in the treatment of type 2 DM, as for the first 
time targeting renal mechanisms by inhibiting 
glucose reabsorption has resulted in glycaemic 
benefit. Although subtle differences in the cardiac 
outcomes exists in the respective trials of three 
approved SGLT2 inhibitors - empagliflozin, 
canagliflozin and dapagliflozin, it is amply clear that 
risk reduction in heart failure hospitalization and 
renal death benefits can be attributed to a class 
effect, which addresses an unmet need in the fight 
against DM.
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Abstract Background: Ultrasound (US) guidance and peripheral nerve stimulator for supraclavicular brachial plexus block have 
enhanced the success rates of the block with excellent localization. Nevertheless, only few studies are present on 
peripheral nerve stimulator-assisted US guidance for brachial plexus block in upper limb surgeries. Objectives: To 
compare US guidance with nerve stimulator-assisted US guidance for supraclavicular brachial plexus block in patients 
undergoing limb surgeries. Method: Patients (n = 70) undergoing elective upper limb surgeries by supraclavicular 
brachial plexus block were involved. Randomization of patients was done to perform supraclavicular brachial plexus 
block either under US guidance (Group A = 35) or under nerve stimulation-assisted US guidance (Group B = 35). 
Demographic data including age, gender, and weight of the patients, were recorded. Time of performance of block, onset 
of sensory and motor block, duration of sensory and motor block, and hemodynamic changes (pulse rate, systolic and 
diastolic pressure), were the parameters compared between the groups. Chi-square test and unpaired t-test were used to 
analyse the data. Results: Demographic data was comparable in both groups. The mean time taken for the performance 
of block by eliciting paraesthesia was significantly less in Group B compared to Group A (5.87 ± 1.07 vs. 10.22 ± 2.11 
min; P < 0.001). The mean time taken for onset of sensory (6.79 ± 1.04 vs. 9.28 ± 1.86 min; P < 0.001) and motor 
blockade (14.56 ± 2.53 vs. 17.69 ± 1.45 min; P < 0.001) was also significantly less in Group B compared to Group A. 
Conclusion: Nerve stimulator-assisted US guidance for supraclavicular brachial plexus block is a feasible technique in 
patients undergoing limb surgeries, in terms of reduced time taken for the performance of the block, and the onset of 
sensory and motor block.  
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INTRODUCTION 
Regional anesthesia has gained popularity as an 
alternative to general anesthesia. It offers advantages such 

as less postoperative pain, less utilization of resources, 
excellent muscle relaxation, shorter post-anaesthetic care, 
and greater patient satisfaction.1,2 Moreover, it is highly 
acceptable in elderly and high-risk patients, with lower 
healthcare cost and better patient outcome.3 Brachial 
plexus block is commonly performed for upper limb 
surgeries as it provides superior quality of anaesthesia 
and analgesia.4 Several approaches are developed to block 
desired parts of upper extremities such as supraclavicular 
and infraclavicular blocks.5 Although, supraclavicular 
block is the most preferred approach to anesthetize 
brachial plexus.6,7 Peripheral nerve stimulation is 
considered as the gold standard for nerve localization in 
regional anesthesia because of its high success and low 
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complication rate.8,9 However, the use of ultrasound 
(US)-guided brachial plexus blockade has superseded 
because of its potential advantages against other nerve 
localization methods. The advantages include accurate 
needle placement, rapid onset of block, dynamic 
visualization of anatomical structures, and needle with 
local anesthetic spread in real time. 8Although US ensures 
high block quality, there are few nerves that cannot be 
visualized due to its depth or osseous interference. In 
such cases, US identifies the local osseous interface to 
guide the block and the peripheral nerve stimulator guides 
the needle tip to the proximity of the nerve plexus with 
electric current lower than 0.2 mA.10 Moreover, US is 
strenuous to perform in obese individuals and in patients 
with distorted anatomy, as it results in incomplete blocks 
or failure.11 Hence, nerve stimulator-assisted US guidance 
was used to achieve more efficient nerve localization 
using a low-intensity electric current.12 Very few studies 
are present regarding the use of nerve stimulator-assisted 
US guidance for brachial plexus block in upper limb 
surgeries. Hence the present study is intended to compare 
nerve stimulator-assisted US guidance with only US 
guidance for performing supraclavicular brachial plexus 
block in patients undergoing upper limb surgeries. 
 

METHODOLOGY 
Design and patients 
The present one-year study (Jan–Dec 2017) was 
conducted at the Department of Anesthesiology of a 
tertiary care hospital. (Place of the hospital to be 
mentioned) Approval was obtained Institutional Ethical 
committee, before commencement of the study. Patients 
were briefed about the anesthetic procedure and a written 
informed consent was obtained, before their involvement 
in the study. Patients (n = 70) belonging to American 
Society of Anesthesiologists (ASA) grade I and II, aged 
between 18 and 60 years of either gender planned for 
elective upper limb surgeries under supraclavicular 
brachial plexus block were involved in the study. Patients 
with coagulation abnormalities, neurological deficits, 
infection at the site of block, severe cardiovascular and 
respiratory comorbidities, and patients allergic to local 
anesthetics were exempted from the study. All the 
patients were allocated randomly into two groups to 
receive supraclavicular brachial plexus block, either 
under US guidance (Group A = 35) or under nerve 
stimulator-assisted US guidance (Group B = 35). 
Randomization was done using computer-generated 
randomization list.  
Technique 
Routine pre-operative assessment and basic investigations 
were performed for all the patients. Adequate fasting of 

8 hours was confirmed before the procedure. In the 
operation theatre, intravenous cannula was placed, and 
electrocardiogram, non-invasive blood pressure, and 
pulse oximeter (manufacture name to be mentioned) were 
monitored. On the operation table, the patient was placed 
in position for brachial plexus block via supraclavicular 
approach, supine position with head resting on ring, 
ipsilateral arm adducted, shoulder depressed, roller pack 
was placed in between the scapula, and the head was 
turned slightly too contralateral side. Local site was 
prepared under all aseptic precautions. After the needle 
was placed satisfactorily, both the groups received 
mixture containing 10 ml of 0.5 % Bupivacaine 
(manufacture name to be mentioned) and 10 ml of 2 % 
Lignocaine (manufacture name to be mentioned)  with 
adrenaline. (Dosage and manufacture name to be 
mentioned) Following gentle aspiration, spread of drug 
and bulging of plexus were noted.  
For Group A, a high frequency linear array US (9-18 
MHZ) was used. Clavicle, a proper landmark that is 
easily felt, was engaged to place the probe in 
supraclavicular fossa, superior to the clavicle and moved 
medially, laterally and in rocking fashion to pinpoint 
pulsating subclavian artery. The area lateral and 
superficial to subclavian artery was explored. The needle 
was inserted from the lateral side of the probe, first 
perpendicular to the skin and then at a shallow angle 
under the probe. The needle was then advanced under the 
US beam by plane technique till the plexus was observed 
with characteristic honeycomb appearance. Under US, the 
brachial plexus was observed as a bundle of hypoechoic 
round nodules (simulating cluster of grapes) just lateral 
and superficial to the subclavian artery.  
For Group B, the nerve stimulator was connected to the 
stimulating needle and set to deliver a current of 2 mA at 
1 Hz frequency and 0.1 ms of pulse duration. Under US 
guidance, then the needle was inserted posteriorly, 
medially, and caudally. The needle was later slowly 
advanced under the palpating finger to elicit contraction 
of innervated muscle. Injection was administered when 
the elicited motor response of the fingers was obtained at 
0.5 mA (Figure 1). 
STATISTICAL ANALYSIS 
SPSS v16 was used to analyse the data. Continuous data 
were represented as mean ± SD and the categorical 
variables were represented using the frequency table. Chi-
square test was used to compare categorical variables. 
The Student unpaired t-test was used to compare 
continuous variables between the two groups. P < 0.05 
was considered statistically significant. 
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RESULTS AND DISCUSSION 

 
Figure 1 

Figure 1: a) Position of the US Probe b) Brachial Plexus under US (red: Brachial Plexus; Yellow: Subclavian Artery) c) 
Doppler Mode for Confirmation of Subclavian Artery (Red: Brachial Plexus; Yellow: Subclavian Artery) d) Injection of 
Local anesthetic under US Guidance (Red: 23-Gauge Spinal Needle; Yellow: Brachial Plexus e) Brachial Plexus with 
Local Anesthetic f) Brachial Plexus Block with Nerve Stimulator-assisted US Guidance. The time taken for the 
performance of block, the onset of sensory and motor blockade, and duration of sensory and motor blockade, were the 
parameters noted. Hemodynamics were also monitored at regular intervals during the intervention. Sensory block, in all 
the nerve territories, was measured by pinprick test using a 3-point scale: 0 = sharp pin prick felt; 1 = dull sensation felt 
(analgesia); 2 = no sensation felt (anesthesia).13 Motor block was assessed by thumb — abduction (radial nerve), 
adduction (ulnar nerve), opposition (median nerve) and, flexion at the elbow (musculocutaneous nerve) on a 3-point 
scale for motor function: 0 = normal motor function with full flexion and extension of elbow, wrist and fingers; 
1 = reduced motor strength but able to move fingers; 2 = complete motor block, with inability to move fingers. 14An 
inadequate block or failure of effect was noted and supplemented with general anesthesia. Any perioperative 
complications like hypotension, bradycardia, nausea, vomiting, respiratory distress, local hematoma, weakness, and 
hypoesthesia, due to nerve injury, pneumothorax, and surgical emphysema, were noted and treated.Demographic details 
of the patients are given in Table 1. Male predominance (71.42 %) was observed in Group B and female predominance 
(54.28 %) in Group A. Mean age was slightly higher among Group A patients whereas, mean weight was slightly higher 
among Group B patients. However, both the groups did not differ significantly with their age and weight (P = > 0.05).  
 

Table 1: Demographic data of patients in both the groups 
Variables Group A = 35 Group B = 35 

Age (years) 43.04 ± 14.71 39.10 ± 12.68 
Gender (n) 

Male 19 (54.28 %) 25 (71.42 %) 
Female 16 (45.71 %) 10 (28.57 %) 

Weight (kg) 62.60 ± 7.69 64.74 ± 7.19 
The mean time taken for the performance of block through eliciting paraesthesia was significantly less in Group B, 
compared to Group A (P < 0.0001; Table 2). The mean time taken for onset of motor and sensory blockade in Group B 
was significantly less compared to Group A (P < 0.0001; Table 2). Duration of motor and sensory blockade was 
significantly more in Group B, compared to Group A; however, not statistically significant (P > 0.05; Table 2). 
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Table 2: Comparison of block characteristics between both the groups 
Variables# Group A Group B P value 

Time of performance of block (min) 10.22 ± 2.11 5.87 ± 1.07 < 0.0001* 
Time of onset (min) 

Sensory 9.28 ± 1.86 6.79 ± 1.04 < 0.0001* 
Motor 17.69 ± 1.45 14.56 ± 2.53 < 0.0001* 

Duration of block (min) 
Sensory 297.29 ± 42.79 316.43 ± 37.57 0.0668 
Motor 225.94 ± 42.72 245.60 ± 42.82 0.0591 

Group A: US Guidance; Group B: Nerve Stimulator-assisted US Guidance;  #unpaired t-test;*statistically significant 
Hemodynamic changes including mean pulse rate and diastolic pressure did not significantly differ between both the 
groups (P > 0.05). While, mean systolic blood pressure significantly differed between the groups, before intervention 
and, at 0, 15, 20, 25, and 120 min, after the intervention (Table 3). 
 

Table 3: Comparison of hemodynamic changes between both the groups 

Time 
(min) 

Pulse Rate, 
Mean ± SD Systolic Blood Pressure, Mean ± SD 

Diastolic blood Pressure, 
Mean ± SD 

Group A Group B Group A Group B Group A Group B 
Pre op 78.23 ± 7.59 76.14 ± 6.21 131.46 ± 6.06 127.26 ± 8.29* 76.40 ± 8.06 75.43 ± 5.93 

0 77.74 ± 7.83 75.94 ± 7.39 130.69 ± 6.75 127.03 ± 8.01* 75.69 ± 6.34 74.83 ± 6.14 
5 76.66 ± 8.41 75.46 ± 7.34 128.91 ± 6.25 125.63 ± 7.88 75.46 ± 6.94 73.29 ± 6.34 

10 76.09 ± 8.95 75.77 ± 7.98 127.20 ± 5.94 123.83 ± 8.47 74.69 ± 6.87 72.89 ± 6.32 
15 75.40 ± 8.47 74.49 ± 7.04 126.17 ± 6.55 122.54 ± 8.40* 74.23 ± 5.99 72.46 ± 6.59 
20 74.00 ± 7.74 74.14 ± 7.52 125.86 ± 6.89 121.69 ± 7.30* 73.31 ± 6.12 70.63 ± 5.42 
25 74.26 ± 7.77 73.86 ± 5.89 125.26 ± 5.73 121.03 ± 7.35* 73.17 ± 5.84 70.71 ± 4.94 
30 73.60 ± 7.63 72.49 ± 5.42 124.74 ± 5.76 121.83 ±7.02 72.66 ± 5.33 70.63 ± 5.17 
60 73.34 ± 7.41 73.09 ± 5.09 124.43 ± 5.56 118.63 ±19.79 72.57 ± 4.80 70.06 ± 6.09 
90 73.20 ± 7.21 72.77 ± 5.43 124.11 ± 5.31 121.83 ± 6.68 72.89 ± 5.14 71.49 ± 5.19 

120 72.77 ± 6.77 72.86 ± 5.43 124.20 ± 5.69 121.11 ± 6.84* 72.86 ± 5.14 71.49 ± 4.91 
*Statistically Significant 

 

DISCUSSION 
In the present study, we compared and evaluated the 
efficacy of nerve stimulator-assisted US guidance with 
US guidance alone for performing supraclavicular 
brachial plexus block in patients undergoing upper limb 
surgeries. The evaluation was in terms of performance of 
block, time of onset of motor and sensory block, and 
duration of block. Supraclavicular block is most effective 
as well as the easiest to block brachial plexus.12 It blocks 
the entire sensory, motor, and sympathetic innervation of 
the upper extremities, below shoulder and facilities the 
upper limb surgeries.15 Hence, supraclavicular approach 
for the performance of brachial plexus blockade was 
preferred in our study. Whereas, few studies reported 
infraclavicular block is the rapidly preferred approach 
with high success rate.7, 16, 17In our study, US-aided nerve 
stimulation helped to lessen the time taken for the 
performance of the supraclavicular block, compared to 
US guidance alone. Similarly, in a study performed by 
Orenbough et al. 18 The mean time of performance of 
block using nerve stimulator was 6.5 mins and that with 
dual guidance was 1.8 mins. Based on our observation, it 
was found that the number of needle punctures were less 
in group B and patient comfort was better due to less 
procedural time. This finding was corresponding with 

Bomber et al. 19 who concluded that the combined use of 
US and nerve stimulation showed lower odds of 
unintended paresthesia (0.4 [0.2-0.8]; P = .007) compared 
to US alone. There were no vascular injuries observed in 
the either group, the use of Doppler and intermittent 
aspiration is always a rule whatever technique is 
employed.In our study, the faster onset of sensory and 
motor block was achieved in Group B compared to Group 
A. Shreshta et al.20, also found that the onset of motor 
block was 16 min in nerve stimulator-assisted US 
guidance group, which increased to 20 min in US 
guidance group alone. These findings prove that the use 
of US-assisted peripheral nerve stimulation significantly 
reduces the time needed for the onset of sensory and 
motor action. Distant spread of injectate from the site of 
action might be the reason for the delay in the onset of 
action in Group A whereas, accurate localization of the 
nerve bundle using nerve stimulation might be the reason 
for rapid onset of block in Group B. Moreover, dual 
guidance lowers the risk of pneumothorax, as the distance 
between skin and pleura can be easily measured under US 
before insertion of the needle and the nerve stimulator 
confirms the needle proximity to separate trunks. The 
mean duration of sensory and motor block was longer in 
Group B compared to Group A, however, not to a 
statistically significant degree. The longer duration effect 
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of anesthesia might be due to precise delivery of 
medication closer to the brachial plexus. There was no 
significant change in the vital parameters such as pulse 
rate and blood pressure between the groups. Nevertheless, 
there are no similar kind of studies to support our 
findings. The sample size of the study was small. Hence, 
studies with sound sample size are recommended to 
validate the current findings and to reach definitive 
conclusion. The present combined technique 
(ultrasonography, neurostimulation, and injection 
pressure control) may be safer as well as successful than 
performing peripheral nerve block alone in less-
experienced hands. In the future, machine recognition and 
3-D imaging tools are also to be developed for accurate 
identification of nerve and to enhance the US-guided 
regional anesthesia. Liposomal mode of drug delivery for 
local anesthesia administration may prolong the duration 
of analgesia and, remove the requirement for perineural 
catheters, after the intervention. 
 

CONCLUSION 
Nerve stimulator-assisted US guidance for 
supraclavicular brachial plexus block is a feasible 
technique in patients undergoing limb surgeries, in terms 
of reduced time taken for the performance of the block, 
and the onset of sensory and motor block. Moreover, this 
dual guidance technique reduces the patient discomfort 
and anxiety. 
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INTRODUCTION 

Blindness due to diseases affecting cornea is estimated to 

affect approximately 6 to 8 million people across the 

world.1 In India, approximately, 6.8 million people have 

vision less than 6/60 in one eye due to corneal diseases 

whereas both eyes are involved in around one million 

people.2 Studies report that by 2020, approximately 10.6 

million people will have unilateral corneal blindness.3 

According to the National Programme for Control of 

Blindness (NPCB), there are approximately 120,000 

blind people in India and around 25,000-30,000 new 

cases are reported every year.4 Corneal blindness is 

caused due to infections, inflammation in eyes, trachoma, 

keratitis, injury, xerophthalmia, congenital diseases and 

traditional eye medicines. It may also occur due to 

nutritional deficiency such as vitamin A, degenerative 

disorders or may be iatrogenic.  These conditions may 

affect the transparency of cornea, cause corneal scarring 

leading to blindness.5 

Transplantation of cornea is a very effective treatment in 

corneal blindness with a high success rate of restoring 

vision. The major issue in corneal transplantation is the 

unavailability of donor tissue. Global survey reports that 

only one cornea is available for every 70 people who 

require transplantation which shows a drastic mismatch 

between the demand and supply of corneas.6 The shortage 

of available donors is mainly due to the lack of awareness 

and many factors which affect the willingness to donate 
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eyes. The aim of this study was to assess the knowledge 

and awareness about eye donation and attitude of people 

towards donating their eyes, among the adults residing in 

the rural areas of Belagavi, Karnataka, India. The various 

factors such as lack of awareness, religious beliefs, 

socioeconomic status, education, knowledge regarding 

the procedures of eye donation, consent of family 

members etc. which may influence their decision are also 

included in this study. Detailed analyses of all these 

factors will help to use the information in order to 

intervene into the limiting factors and address the 

concerns related to the procedures and thus increase the 

public awareness regarding eye donation. This will 

eventually help to reduce the apprehensions and increase 

the number of corneal donors. 

METHODS 

This community based cross-sectional study was 

conducted in the area of PHC Kinaye, Belagavi and the 

study population were the adults residing in 9 sub-centres 

under PHC Kinaye. The duration of the study was from 

14th February to 31st March 2017. The inclusion criteria 

for the study were that the subject should be a permanent 

resident of the area for the past 1 year. A total of 400 

participants were included in the study according to the 

inclusion criteria. The study was approved by Institute 

Ethical Committee. The participants answered a detailed 

questionnaire which included sociodemographic profile, 

knowledge and awareness regarding eye donation and 

factors related to willingness for donation of their eyes. 

“Awareness” was realizing the fact that a person can 

donate his/her eyes after death and can be used to give 

vision to another person with corneal blindness. The 

section “knowledge” included the different aspects of eye 

donation like who can donate eyes and when a person can 

donate them. The attitude of participants towards 

donating eyes were influenced by lot of factors which 

were assessed by including details such as support from 

family members, any religious beliefs or any 

misconceptions which may influence the decision to 

donate eyes. Details were collected and data was analysed 

for further evaluation. Univariate regression analysis was 

performed to analyse the statistical significance of 

various factors influencing the knowledge and awareness 

regarding eye donation. 

RESULTS 

Out of 400 participants included in the study, 42% male 

and 58% were female. Among them 80.5% were aware of 

eye donation and 52% were willing to donate their eyes. 

The source of awareness for majority of the participants 

were media like television and newspapers (61.8%), 

followed by family or friends (22.9%), health personnel 

(14.9%) and other sources (0.31%). When the factors 

related to the knowledge about eye donation were 

analysed it was observed that 12.42% believed that eyes 

can be donated only when they are alive, whereas 75.47% 

were aware that it can be done after death and another 

section of about 12.11% participants believed that eyes 

can be donated anytime, before or after death.  52.8% 

participants answered that by donating eye only one 

person will get vision, while 38.5% were aware that two 

people can restore vision and 8.7% believed that more 

than two people can get vision. Among the different 

factors (Table 1) analysed by univariate regression 

showed that adults who were less than 40 years were 

more aware of eye donation when compared to those who 

were more than 40 years (p=0.0001). When illiterates and 

literates were compared, it was observed that graduates 

(95%) were more aware of eye donation than illiterates 

(48%). Adults who were residing in a joint family had 

knowledge regarding eye donation compared to those 

who were in nuclear family (p=0.005). 

The detailed analysis of the knowledge regarding various 

procedures involved in eye donation and facts related to 

the process (Figure 1) revealed that 83.5 % were aware of 

the shortage of eyes for replacement. 

 

Figure 1: Representation of different factors related 

to knowledge regarding eye donation. 

The attitude of the participants for donating their eyes 

and the factors influencing their decision such as 

religious beliefs and consent from families were analysed 

(Figure 2). 
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Table 1: Univariate analysis showing an association between awareness of eye donation                                                         

and various variables (n=400).

Variable Aware (%) Odds ratio (95% CI) P value 

Age (years)    

40 (n=242) 214 (88.4) 2.8 (1.66-4.84) 0.0001 

40≥80 (n=158) 108 (68.3) 1  

Gender     

Male (n=169) 143 (84.6) 1  

Female (n=231) 179 (77.5) 1.59 (0.95-2.68) 0.07 

Religion    

Hindu (n=336) 273 (81.3) 1  

Muslim (n=62) 47 (75.8) 1.38 (0.72-2.62) 0.32 

Christian (n=2) 2 (100) 0.86 (0.04-18.16 ) 0.92 

Education    

Illiterate (n=50) 24 (48) 20.58 (5.68-74.53) <0.0001 

Primary (n=80) 51 (63.75) 10.83 (3.11-37.61) 0.0002 

Secondary (n= 136) 121 (88.9) 2.19 (0.61-7.95)  0.23 

PUC (n=74) 69 (93.2) 1.11 (0.24-5.12 )  0.91 

Degree (n=60) 57 (95) 1  

Family    

Nuclear (n=168) 146 (86.9) 1  

3 generation (n=74) 58 (78.3) 1.83 (0.89-3.73 ) 0.09 

Joint (n=158) 118 (74.7)  2.25 (1.26-3.99)  0.005 

Occupation    

Unemployed (n=34) 26 (76.4) 1.53 (0.47-5.01) 0.47 

Homemaker (n=121) 99 (81.8)  1.11 (0.41- 2.99)  0.83 

Farmer/ Labourer (n=96)  71 (73.9) 1.76 (0.65-4.72) 0.26 

Private employed (n=81) 66 (81.5) 1.13 (0.41-3.21) 0.81 

Others (n=32) 30 (93.75) 0.33 (0.06-1.78) 0.19 

Govt employed (n=36) 30 (83.3) 1  

Socio-economic status    

First class (n=19) 17 (89.5) 1  

Second class (n=66)  55 (83.3)  1.7 (0.34-0.84)  0.51 

Third class (n=179) 145 (81) 1.99 (0.43-9.04) 0.37 

Fourth class (n= 96) 72 (75) 2.83 (0.61-13.16) 0.18 

Fifth class (n=40) 33 (82.5) 1.81 (0.33-9.64) 0.49 

 

 

Figure 2: Attitude of participants towards eye 

donation and factors influencing their decision. 

Among the participants 84 % were Hindus, 15.5% were 

Muslims and 0.5% were Christians. It was observed that 

religious beliefs influenced the willingness of adults for 

donation as 83.6% denied willingness to donate due to 

their religious beliefs. 94% believed that they will be 

blind in next life if they donate; but still 96% of the 

participants agreed to the fact that it is a service to 

mankind. 

DISCUSSION 

In the present study, 80.5% of respondents were aware of 

eye donation, which was similar to the previous study 

conducted in Pondicherry (80.6%) and in eastern part of 

Singapore (80.7%), while the awareness was less in 

studies reported from Malaysia (69%).7-9 The major 

source of information regarding eye donation in the 

present study was mass media such as television and 
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newspaper which was also similar to the findings in the 

study conducted in Pondicherry. In the area where study 

was conducted, most of the houses had television sets and 

hence mass media can be the best mode for awareness 

campaigns which will reach even the illiterates who 

cannot read newspapers. There was a statistically 

significant difference about the awareness of eye 

donation among adults who were less than 40 years of 

age when compared to more than 40 years (p=0.0001). 

This could be because of the fact that young people are 

more exposed to mass media and other forms of 

communication than the members of elderly age group. 

This may generate more awareness in younger aged 

people. 

Even though there were more female (n=231) than male 

(n=169) population, there was more awareness amongst 

male respondents (84.6%) than female (77.5%) which 

was similar to the study done in Pondicherry. Among the 

322 who were aware about eye donation, 52% were 

willing to donate. Lesser donation rates among females 

(38.5%) may be because of their family ties and the 

necessity to seek permission from the family members 

before pledging their eye which was matching with the 

studies reported previously.10 It was observed that there 

was a significant difference among literates and illiterates 

and a steady increase in the percentage of people who are 

aware of eye donation as there educational qualification 

also increased. Religion is a major contributing factor to 

the awareness and attitude towards eye donation. The 

study shows that different religious beliefs affect the 

willingness to donate their eyes due to the fear of lacking 

an intact body after death (83.60%) or disfigurement 

(45%) which was also reported by Randhawa et al in 

another study.11 The major factors affecting the 

willingness for eye donation was not found to be the 

socioeconomic status or awareness, but the consent of 

their family members and religious beliefs related to life 

after death which was very much similar to the results 

observed by Tandon et al which should be considered 

important and addressed by religious leaders which will 

help to eradicate ignorance related to eye donation.12 

CONCLUSION  

It is evident from the surveys conducted globally, that 

there is a shortage of availability of cornea for 

replacement in people with corneal blindness. As this 

procedure have high successful rate and can help a person 

to lead a life with better quality after restoring the vision, 

there is a need for creating more awareness about corneal 

donation. Major hurdles which are encountered are 

related to lack of awareness, illiteracy, religious beliefs 

and consent of family members. Public can be 

encouraged for donating their eyes by generating 

awareness related to the facts of eye donation. This can 

be conducted by health care workers, ophthalmologists, 

paramedical staffs in hospitals and laboratories, non-

government organisations, social workers and teachers in 

schools and colleges. Religious leaders and media can 

play a major role in this regard by preaching the service 

one will be doing to other fellow human beings by 

donating their eyes and eradicating the concerns and 

ignorance related to the requirement of an intact body 

even after their death. Family members also should be 

counselled for donating their relative’s eyes after death 

by doctors and staffs by emphasizing the importance of 

donation and the significant social impact of their action. 

These steps by policy makers will significantly improve 

eye donation and help reduce corneal blindness. 
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INTRODUCTION

Vector-borne diseases (VBDs) account for 17% of the global 
burden of infectious diseases, causing more than 700,000 
deaths every year.[1] Among vectors, mosquitoes are the 
deadliest which carry and spread various diseases from one 
human to another. Most of the mosquito-borne diseases are 
transmitted by those belonging to the genera: Anopheles, 
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Aedes and Culex. Malaria transmitted by female Anopheles 
mosquitoes caused 4,38,000 deaths in 2015.[2] More than half 
of the world’s population live in the area where Aedes aegypti 
mosquitoes are present, which transmit diseases such as 
dengue, Zika, yellow fever and chikungunya to humans. Culex 
mosquitoes transmit West Nile fever, Japanese encephalitis 
and St. Louis encephalitis.[3] Morbidities and mortalities 
associated with these mosquito-borne diseases are emerging 
as serious public health concerns in many South East Asian 
countries including India. Increased rate of incidences of 
such infectious diseases is linked with the socioeconomic 
conditions and ecological issues such as climate change 
and biological factors in a region.[4] In India, National VBD 
Control Program is conducting various programs to create 
public awareness to increase community participation and 
reduce the burden of VBDs.[5] Inorder to increase public 

Background: Mosquito-borne diseases such as malaria, dengue, chikungunya and Japanese encephalitis are a major 
public health concern in developing nations including India. Objectives: The aim of the study is to assess the knowledge, 
attitude, and public participation in preventing such diseases in rural places of Karnataka. Materials and Methods: This 
cross-sectional study included 360 participants from Primary Health Centers in Vantmuri, Kinaye, and Handiganur 
Villages, under the Department of Community Medicine, Jawaharlal Nehru Medical College, Belagavi, Karnataka, India. 
Questionnaire included questions regarding mosquito-borne diseases. Results: It was observed from the study that 67% 
of the participants were aware that mosquitoes transmit diseases. Most of them (35.27%) knew this information through 
hospitals and health personnel. 34.16% were aware of the fact that malaria and dengue are transmitted by mosquitoes 
whereas 27.32% were not aware. The major symptoms of mosquito-borne diseases such as fever, headache, and body ache 
were known to 20.27% people but 27.5% did not know any of them. 20.27% knew that stagnant water is a breeding place 
for mosquitoes, and only 3.6% people used municipal bins for waste disposal. 43.33% used household utensils to store 
water and 22.5% used open tanks. Only 65% people used coils for preventing mosquito bites. Cleaning of water bodies 
(28.33%) and stagnant water (20.55%) was done by a small population regularly. Conclusion: More awareness among 
public about the seriousness of various mosquito-borne diseases, symptoms, breeding places, and proper disposal of wastes 
is necessary. Public participation is required to control mosquito-borne diseases.
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participation in controlling the spread of infectious diseases, 
proper knowledge and awareness about the diseases and 
various practices required to control the spread is required. 
The objective of the study is to assess the knowledge and 
awareness about various mosquito-borne diseases and the 
practices followed to prevent such infections.

MATERIALS AND METHODS

Study area included Primary Health Centers in Vantmuri, 
Kinaye and Handiganur Villages, under the Department of 
Community Medicine, Jawaharlal Nehru Medical College, 
Belagavi, Karnataka, India. In this cross-sectional study, 
information was gathered using semi-structured questionnaire, 
which was filled by 7 internship students of the 2010 year 
batch posted in Primary Health Centers. Questionnaire 
included questions related to knowledge about mosquito-
borne diseases, symptoms, sources of breeding, disposal of 
wastes and personal protection used. Data were collected from 
360 people who were above 20 years of age, on outpatient 
department basis by systematic random sampling.

Participants were classified into different age groups, different 
classes of socioeconomic and educational status and the type 
of houses they live in, as shown in Table 1, for collecting the 
demographic details. These participants were asked to answer 

questions regarding the knowledge regarding mosquito-borne 
diseases and the symptoms of such diseases. Practices which 
are followed by people in their household such as methods 
of waste disposal, storing water and the awareness about 
breeding places of mosquitoes were also included in the study 
[Table 2]. Participants were also asked to answer questions 
regarding various preventive measures taken to protect 
themselves from mosquito bites and to prevent breeding of 
mosquitoes in their surroundings [Table 3].

RESULTS

Out of 360 adults included in the study, 181 participants 
were male and 179 were female [Table 1]. Demographic 
details such as age, gender, educational qualifications, 
and socioeconomic status (SES) were collected from the 
participants. Only those participants who were above 20 years 
of age were considered. Depending on the age, they were 
classified under different age groups among which highest 
number of participants belonged to the group, 51–60 years 
of age (30%) and lowest number from 20 to 30 years of age 
(9.45%). More than 40% of people were illiterate and among 
educated participants, none of them were educated after high 
school. Almost 63.05% participants lived in “kaccha” houses. 
67% of the people were aware of the fact that mosquitoes can 
spread various diseases. The main sources of information for 
these people were health personnel and hospitals [Table 2].

Participants were asked whether they were aware of the fact 
that various diseases such as malaria, dengue, chikungunya 
and filariasis are transmitted by mosquitoes. It was observed 
that 10.83% knew that mosquitoes transmit malaria and 
chikungunya (2.22%) and 27.32% were not aware of any 
of these mosquito-borne diseases [Table 2]. Among the 
participants, 20.27% people knew that the symptoms of 
mosquito-borne diseases are fever, headache and body ache. 
Many participants knew that drainage (3.61%), stagnant water 
(20.27%), garbage (20.27%), and open tanks (12.77%) were 
breeding places of mosquitoes and 1.11% was not aware of 
any of these sources. Only 3.61% used municipal bins for 
waste disposal whereas 17.5% people choose open disposal 
and 18.88% use backyard dumping. People used different 
means of storing water; 22.5% used open tanks, 43.33% used 
household utensils and another 22.5% used pots to store water.

Among the various preventive measures used to protect 
themselves from mosquito bites, it was revealed that 65.83% 
people used mosquito coils, 28.88% used nets, whereas repellants 
were used by 0.83% [Table 3]. 34.44% people regularly cleaned 
water bodies and stagnant water in their surroundings.

DISCUSSION

Out of 360 adults who participated, 181 participants 
were male and 179 were female, which represents almost 

Table 1: Demographic details of participants n=360
Variable n (%)
Gender

Male 181 (50.28)
Female 179 (49.72)

Age
20–30 34 (9.45)
31–40 62 (17.22)
41–50 105 (29.17)
51–60 108 (30)
>60 51 (14.16)

Socioeconomic status
Class I 0
Class II 40 (11.11)
Class III 185 (51.38)
Class IV 125 (34.72)
Class V 10 (2.77)

Literacy
Illiterate 147 (40.83)
Primary 144 (40)
High school 69 (19.17)
Pre University course 0 (0)
Graduate/Post-graduate 0 (0)

Type of house
Kaccha 227 (63.05)
Pukka 133 (36.94)
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equal participation from both genders. Among different 
age groups, highest number of participants belonged to 
the 51–60 years of age group (30%), whereas only 9.45% 

participated from the 20 to 30 years of age group. Even 
though people from all SES were included in the study, 
it was observed that more than 40% of participants were 
illiterate. Among those who were literate, all were educated 
only up to primary (40%) or high school (19.17%). None of 
the participants belonged to Class I SES, whereas 51.38% 
belonged to Class III, 34.72% from Class IV and 11.11% 
from Class II. 63.05% participants lived in “kaccha” houses 
which may be because of the rural background. When the 
participants were asked about the mosquito-borne diseases, 
it was observed that 67% were aware of the fact that 
mosquitoes can spread various diseases. However, 33% 
were not aware that mosquitoes could be potential vectors 
for many deadly diseases which need urgent attention and 
awareness programs. The major sources of information for 
these people were health personnel and hospitals (35.27%) 
followed by relatives/friends (25.55%) and media (9.44%). 
Media such as television and radio can be used as good 
sources for giving important information to public, because 
even illiterate people who cannot read or write will be able 
to understand. About 10.83% knew that mosquitoes transmit 
malaria, chikungunya (2.22%) and dengue/filarial (5.83%), 
whereas 27.32% were not aware of any of these mosquito-
borne diseases. 11.94% people were aware that mosquito 
transmits malaria, chikungunya and dengue.

Malaria is considered to be the most common disease 
transmitted by mosquitoes in other studies conducted by 
Taran et al. (2015) and Patel et al. (2011).[2,6] When the 
participants in this study were asked about the various 
symptoms of such mosquito-borne diseases, 6.11% knew 
that fever is a major symptom and 20.27% knew fever, 
headache and body ache are symptoms of such infections, 
but 27.5% did not know any of these symptoms for 
mosquito-borne diseases. In a study conducted by Dhaduk 
et al. (2013), it was demonstrated that 89% of urban 
population knew about fever as a major symptom for 

Table 2: Knowledge about different mosquito-borne 
diseases (n=360)

Mosquito-borne diseases Yes (%)
Aware of the fact that mosquitoes can spread diseases 241 (67)
Source of information

Health personnel 48 (13.33)
Hospitals 49 (13.6)
TV/newspaper 34 (9.44)
Relatives/friends 92 (25.55)
Health personnel+hospital 127 (35.27)
Relatives+TV/newspaper 3 (0.83)
Hospital+TV 7 (1.94)
Malaria 39 (10.83)
Dengue/Filaria 21 (5.83)
Chikungunya 8 (2.22)
Malaria+dengue 123 (34.16)
Malaria+chikungunya 8 (2.22)
Dengue+chikungunya 20 (5.55)
Malaria+chikungunya+dengue 43 (11.94)
Not aware 97 (27.32)

Symptoms
Fever 22 (6.11)
Fever+headache+body ache 73 (20.27)
Nausea+vomiting 14 (3.88)
Do not know 99 (27.5)

Breeding places of mosquito
Drainage 13 (3.61)
Stagnant water 73 (20.27)
Garbage 73 (20.27)
Open tanks 46 (12.77)
Drainage+garbage 68 (18.88)
Drainage+stagnant water 58 (16.11)
Garbage+stagnant water 18 (5)
Drainage+stagnant water+garbage+pots 07 (1.94)
Do not know 04 (1.11)

Methods of waste disposal
Open disposal 63 (17.5)
Municipal bins 13 (3.61)
Backyard dumping 68 (18.88)
Open+backyard dumping 194 (53.88)
Open+municipal bins 22 (6.11)

Method of storing water
Open tank 81 (22.5)
Pots 81 (22.5)
Household utensils 156 (43.33)
Tanks+household utensils 4 (1.2)

Table 3: Knowledge about preventive measures against 
mosquito-borne diseases

Preventive measures Yes (%)
Coils 240 (65.83)
Repellants 3 (0.83)
Nets 104 (28.88)
Mats 12 (3.33)
None 4 (1.11)
Prevention of mosquito breeding around house

Regular cleaning of water bodies 102 (28.33)
Prevent stagnation of water 74 (20.55)
Closing of open barrels or pots 46 (12.77)
Regular cleaning+prevent stagnation of water 124 (34.44)
Cutting bushes+regular cleaning+prevent 
stagnation of water

4 (1.11)

None 10 (2.77)
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mosquito-borne disease which is quite high figure when 
compared to the current study.[7] These figures signify the 
importance of awareness about various mosquito-borne 
diseases and symptoms so that people can take appropriate 
treatment without any delay.

The study also included questions regarding knowledge about 
breeding places of mosquitoes, methods of waste disposal 
and storing water in their houses by these participants which 
are important factors in such disease transmission. 3.61% of 
people knew that drainage is a breeding place for mosquitoes 
wherein 20.27% each believed stagnant water and garbage 
to be potential sources. Only 1.94% were aware that any of 
these such as drainage, garbage, pots, or stagnant water can 
be a breeding place. Open tanks (22.5%), pots (22.5%) and 
household utensils were used in most of the households for 
storing water which can also act as breeding places if not 
closed properly. Pandit et al. (2010) reported that more than 
19% believed garbage as breeding place and polluted waters 
(54.2%) as breeding place for mosquitoes.[8] Municipal bins 
were used by a very small percentage, i.e. 3.61% while most 
of the people chose to dump wastes in backyard (18.88%) and 
in open areas (17.5%). To protect themselves from mosquito 
bites, 65.83% of people used mosquito coils, 28.88% used 
nets, 3.33% mats and 0.83% used repellants. Mosquito 
nets were commonly used by people (38.9%) and coils by 
53.7% in another study by Pandit et al. (2010).[8] Patel et al. 
(2011) reported that urban population used liquid mosquito 
repellants (75.46%) as a common protective measure 
whereas nets were used by only 9.26%.[6] 28.33% people 
regularly cleaned water bodies around their houses, 20.55% 
did not allow stagnation of water and 12.77% close their 
water storages properly, whereas 2.77% did not follow any of 
these methods of cleaning which can be a serious concern for 
public health. Thakor et al. (2015) conducted a study which 
reported that there was an improvement in the knowledge 
regarding mosquito-borne diseases and control measures 
after conducting education sessions. Such interventions 
should be conducted regularly to improve the knowledge for 
better control of various mosquito-borne diseases.[9]

As the study included participants who attended the service 
of Primary Health Centers in villages in Karnataka, it mostly 
represents people from rural background, thus providing 
important information regarding the need for proper 
awareness programs in such places. The questionnaire 
included assessment of knowledge among participants 
about important mosquito-borne diseases, breeding places 
of mosquitoes, method of disposing wastes, hygiene and 
cleanliness of surroundings and protective measures used 
against mosquito bites. The importance of this study is that 
the data collected gives information about the knowledge, 
attitude and practices of people against mosquito-borne 
diseases. The limitation of the study is that there were 
no participants who are educated after high school. More 
studies which include educated people are required to 

assess their knowledge and attitude toward mosquito-borne 
diseases.

CONCLUSION

From the study, it is evident that most of the rural population 
is aware of mosquito-borne diseases through hospitals and 
health care workers. Government can create awareness 
among more people through the mass media platforms 
such as television and radio which can be easily followed 
by illiterate people also, regardless of their age, gender, 
or SES. Creating awareness regarding the proper disposal 
of waste, cleaning the water bodies and surroundings 
regularly and keeping water storage tanks and utensils 
always closed is a major factor in community participation 
which can in turn preventing the transmission of mosquito-
borne diseases. Proper knowledge, awareness, and public 
participation in practicing proper cleanliness are the key 
factors in preventing such infectious diseases transmitted 
by mosquitoes.
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ABSTRACT

introduction: Cardiac surgery, owing to its invasiveness, 
need of anticoagulation, exposure to extracorporeal circulation 
(CPB) and relatively longer duration, is known to be associated 
with an increased risk of perioperative blood loss and allogeneic 
blood transfusions. Excessive bleeding requiring allogenic 
blood and blood components transfusion after cardiopulmonary 
bypass (CPB) is a common complication of cardiac surgery 
imparting detrimental health and economic consequences. 
Many techniques like preoperative autologous blood collection 
(PAC), Acute normovolumic hemodilution (ANH), use of 
miniaturized CPB circuit and use of ultrafiltration during 
conduct of cardiopulmonary bypass (CPB) have been applied 
in the past to conserve the blood during perioperative period 
in cardiac surgery. Current study aimed to observe the efficacy 
of Tranexamic acid used during intraoperative period on 
post-operative blood loss and requirement of allogenic blood 
and blood products transfusion in cardiac surgical patients 
requiring cardiopulmonary bypass (CPB).
Material and methods: 120 adult patients undergoing 
cardiac surgery requiring elective cardiopulmonary bypass 
(CPB) were categorized into 2 groups. Study (“TXA”) group 
was subjected to administration of tranexamic acid (20 mg/
kg in divided doses). The 1st dose (10 mg/kg) was given 
before initiation of CPB, 2nd dose (5 mg/kg) was given during 
rewarming on CPB and 3rd dose (5 mg/kg) was given after 
weaning off CPB along with protamine. The control (“NS”) 
group patients received normal saline as a placebo. Statistical 
analysis was done using “z test”.
Results: “TXA” group had significantly lower post-operative 
bleeding and lesser requirement of allogenic blood and blood 
products transfusion. The mean post-operative blood loss 
in “TXA” group was 427.42+/- 225.18 ml vs. 728.67+/- 
301.33ml in “NS” group. The mean PCV units transfused post 
operatively in 72 hours in “TXA” group was 0.20+/-0.44 units 
vs. 0.67+/-0.60 in “NS” group. Patients in “TXA” group did 
not require any FFP or platelets unit in contrast to “NS” group 
where few patients required these products.
Conclusion: The use of Tranexamic acid during intra-
operative period in patient undergoing cardiac surgery 
requiring cardiopulmonary bypass circuit significantly reduces 
the post-operative bleeding and requirement of allogenic 
blood and blood products transfusion. 

Keywords: Antifibrinolytics, Tranexamic Acid, Allogenic 
Blood Transfusion, Cardio Pulmonary Bypass (CPB).

inTROduCTiOn
Cardiac surgery, owing to its invasiveness, need of 

anticoagulation, relatively longer duration and exposure 
to extracorporeal circulation (CPB), is known to be 
associated with an increased risk of perioperative blood 
loss and allogeneic blood transfusions.1 Excessive bleeding 
requiring transfusion of allogenic blood components after 
cardiopulmonary bypass (CPB) is a common complication of 
cardiac surgery imparting detrimental health and economic 
consequences.2,3 
Transfusion packed red blood cells (PRBCs) irrespective 
of the number of units used, has been associated with a 
dramatically increased rates of morbidity, mortality and 
health care expenditure in patients undergoing coronary 
artery bypass grafting (CABG).4 Requirement of allogenic 
blood product transfusion and reoperation for bleeding, both, 
have been associated with adverse clinical outcomes.1,5

Many techniques have been applied in the past to conserve 
the blood during perioperative period in cardiac surgery 
like preoperative autologous blood collection (PAD), Acute 
normovolumic hemodilution (ANH), Miniaturization of 
circuit (miniaturized circuits) and use of ultrafiltration during 
conduct of cardiopulmonary bypass (CPB).6 Implementation 
of a multidisciplinary Blood management team involving 
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a surgeon, anesthesiologist, perfusionist and hematologist 
aiming at meticulous surgical and perioperative hemostasis, 
restrictive transfusion policy may therefore, contribute to a 
reduction in transfusion requirements, health care costs and an 
improved surgical outcome. The impact of cardiopulmonary 
bypass (CPB) distinguishes cardiac surgery from other 
surgical specialties.6,7 Hyper-fibrinolysis is one of the 
important contributors to increased bleeding. This knowledge 
has led to the use of anti-fibrinolytic agents especially in 
procedures performed under cardiopulmonary bypass.7 

Antifibrinolytics are frequently used in patients placed on 
CPB. The two available lysine analogs, ε-aminocaproic 
acid and tranexamic acid, bind to lysine binding sites on 
plasminogen and fibrinogen and thereby inhibit plasminogen 
activator and plasmin release.7 When administered before 
CPB, these agents clearly inhibit fibrinolysis, decrease 
mediastinal bleeding.7 Use of antifibrinolytic agent aprotinin 
has shown to reduce intraoperative and post-operative 
bleeding in cardiac surgical patients.8 In the present study, 
effect of tranexamic acid used during intraoperative period 
on post-operative blood loss and requirement of allogenic 
blood transfusion is evaluated. In updated European 
guidelines on perioperative blood conservation strategies 
in cardiac surgery, the administration of antifibrinolytics in 
perioperative period is recommended as class I indication 
with level of evidence B.8 Guidelines also state that further 
prospective studies are needed to support this evidence.8 
With this background, the study was planned to strengthen 
the this evidence for the practice of evidence based medicine 
(EBM). We hypothesized that the use of antifibrinolytics 
during perioperative period where the fibrinolytic activity is 
at its peak will help reduce the postoperative blood loss and 
requirement of allogenic blood transfusion thus reducing the 
ICU stay, improved patient outcome and reduction in health 
care cost.
Current study aimed to observe the efficacy of Tranexamic 
acid used during intraoperative period on post-operative 
blood loss and requirement of allogenic blood and blood 
products transfusion in cardiac surgical patients requiring 
cardiopulmonary bypass (CPB).

MATERiAL And METhOdS
This randomized prospective case-control study was 
conducted in adult cardiothoracic surgical unit of a quaternary 
care hospital in Northern Karnataka, India. After obtaining 
institutional ethical committee clearance and informed 
written consent, 120 adult patients undergoing elective open 
heart surgery requiring cardiopulmonary bypass (CPB) were 
randomly categorized into 2 groups. “TXA” group (study) 
received Tranexamic acid 20 mg/kg in three divided doses 
during intra-operative period. 1st dose of tranexamic acid 
(10 mg/kg) was given before heparin administration and 
initiation of cardiopulmonary bypass (CPB). 2nd dose of 
tranexamic acid (5 mg/kg) was given during rewarming on 
CPB. The 3rd dose of tranexamic acid (5 mg/kg) was given 
along with protamine during heparin reversal after weaning 
off from cardiopulmonary bypass (CPB). “NS” group 

(control) received normal saline as a placebo.
Patient’s Inclusion Criteria were Age between 18 years and 
80 years, weight > 40 kilograms and baseline hematocrit 
(HCT) > 30%. Patients with evidence and history of smoking, 
Chronic kidney disease (CKD), Adult cyanotic congenital 
heart diseases (ACHD), Bleeding diathesis, Hemophilia and 
other Bleeding tendencies were excluded from the study. 
Emergency surgeries in which antiplatelet and thrombolytic 
therapy has not been stopped well before surgery (not less 
than 5 days prior to surgery), patients with INR > 1.50 and 
Platelet count < 1.5 lacks/cumm were also excluded from 
study. The Demographic parameters like Age, Sex, Body 
surface area were recorded. Baseline hemoglobin (Hb) 
gram%, hematocrit level (HCT), Central Venous Pressure 
(CVP) (as an indicator of intravascular volume status), 
Activated Clotting Time (ACT) were noted.
The trends in perioperative hematocrit (HCT), peri-operative 
blood loss, requirement of allogenic blood and blood 
products transfusion till 72 hours after surgery were noted. 
The transfusion trigger for allogenic blood use was kept as 
hematocrit (HCT) of < 21% during conduct of CPB and 
<25% in post-operative period. 

STATiSTiCAL AnALySiS
Data was obtained and analyzed by using Microsoft excel 
version 2010. Descriptive analysis was done to summarize 
qualitative data by using mean and standard deviation 
(Mean+/-SD) {SE}. The intergroup comparison of 
explanatory variables was done and analyzed with “Z -test”. 
P value of <0.05 was considered as significant. P <0.001 was 
considered as highly significant. P >0.05 was considered 
non-significant. 

RESuLTS
120 adult patients undergoing open heart surgery on elective 
cardiopulmonary bypass were categorized to receive either 
tranexamic acid or normal saline as placebo control (60 in 
each group).The data obtained was analyzed statistically 
using the Microsoft excel version 2010. Descriptive 
analysis was done to summarize qualitative data by using 
mean and standard deviation. The intergroup comparison of 
explanatory variables was done and analyzed with “z test”. P 
value of <0.05 was considered as significant. P <0.001 was 
considered as highly significant. P >0.05 was considered 
non-significant (table 1 and graph 1)). 
There was statistically significant difference in the mean age 

graph-1: Comparison of Baseline Hematocrit (HCT)%, Pre -CPB 
Hematocrit% and Hematocrit% on CPB in TXA (study) Vs. NS 
(control) Group
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graph-2: comparison of pre CPB central venous pressure (CVP) 
as an indicator of Intravascular volume status. 

group-3: Comparison of Pre CPB Activated Clotting Time(ACT) 
(seconds) and Mean CPB Duration (minutes) in TXA (Study) 
Group Vs. NS (Control) Group

graph-4: Comparison of Mean PCV, Thrombocytes, FFP Units 
used in Perioperative Period and Average stay in ITU in Days

graph-5: Comparison of Total Drainage (Blood Loss) in 72 hours 
(ml) and Cost of Blood Transfusion (INR) 

Study Variable TXA (Study) group
(Mean +/- Sd) {SE}

(n=60)

nS (Control) group
(Mean +/- Sd) {SE}

(n=60)

Z  
Score

P 
value

Age (years) 54.33 +/-11.85 {1.53} 47.07 +/- 13.81 {1.78} 3.09 < 0.05
Sex Male;36 (60%), Female; 24 

(40%)
Male; 48 (80%), Female;12 

(20%)
Body Surface Area (BSA) (M2) 1.68 +/- 0.21 {0.03} 1.53 +/- 0.22 {0.03} 3.77 < 0.05
Baseline Haematocrit (HCT) (%) 39.16 +/- 5.03 {0.65} 40.18 +/- 4.87 {0.63} -1.13 >0.05
Baseline CVP (mmHg) 8.03 +/- 1.59 {0.21} 8.08 +/- 1.71 {0.22} -0.17 >0.05
Baseline Activated Clotting Time (ACT) (sec) 109.53 +/- 7.74 {0.99} 111.33 +/- 7.27 {0.94} -1.31 >0.05
Pre CPB Haematocrit (HCT) (%) 40.93 +/- 5.14 {0.66} 42.39 +/- 4.18 {0.54} -1.71 >0.01
Haematocrit on CPB (%) 26.32 +/- 3.41 {0.44} 26.44 +/- 3.05 {0.39} -0.20 >0.05
CPB Duration (Minutes) 91.90 +/-9.51{1.23} 93.37 +/- 10.99{1.42} 42.12 >0.05
Table-1: Comparison of Demographic Variables and Baseline Study Variables between TXA (Study) group and NS (Control) group.

Outcome variable TXA (Study) group
(Mean +/- Sd) {SE}

(n=60)

nS (Control) group
(Mean +/- Sd) {SE}

(n=60)

Z 
Score

P  
value

Total Drainage (Blood Loss) in 72 hours (ml) 427.42 +/-225.18 {29.07} 728.67 +/- 301.33 {38.90} 6.20 P< 0.001
Mean total PCV Units used in Perioperative 
Period

0.67 +/- 0.60 {0.06} 0.20 +/- 0.44 {0.08} 4.84 P<0.001

Mean total Thrombocyte Units used in 
Perioperative Period

0.00 +/-0.00 {0.00} 0.32 +/- 0.95 {0.12} 2.59 P <0.001

Mean total FFP Units used in Perioperative 
Period

0.00 +/- 0.00 {0.00} 0.20 +/- 0.78 {0.10} 1.99 P <0.001

Cost of Blood Transfusion (INR) 172.50 +/- 350.80 {45.29} 1025.17 +/- 1525.14{196.90} 4.22 P <0.001
Total Stay in Intensive Thoracic Unit (Days) 4.05 +/- 1.28 {0.17} 5.23 +/- 2.59 {0.33} 3.17 <0.05

Table-2: Comparison of outcome variables in TXA (Study) Group and NS (Control) group

in years between 2 groups. The mean age in TXA (Study) 
group was 54.33 +/-11.85 {1.53} Vs 47.07 +/- 13.81 {1.78} 
in NS (Control) group (P < 0.05). The population in TXA 

group was relatively younger than the NS group. In TXA 
(study) group the female patient population was 24 (40%) 
as compared 12 (20%) in NS (control) group. The male 
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population in TXA group was 36 (60%) as compared 48 
(80%) in NS group. There was statistically significant 
difference in the mean body surface area (BSA) in 2 
groups. The mean BSA in TXA (study) group was 1.55+/- 
0.20 {0.03} m2 compared to 1.67+/-0.21 {0.03} m2 in NS 
(control) group (P<0.05). There was statistically significant 
difference between the two groups(table 2 and graph 2,3).
There was no statistically significant difference in baseline 
hematocrits of both the groups hence the baseline hematocrits 
were comparable. The mean Baseline hematocrit was 39.16 
+/- 5.03 {0.65} % in TXA group Vs. 40.18 +/- 4.87 
{0.63}% in NS group (P>0.05). There was no statistically 
significant difference in pre CPB volume status (preload)
between two groups. The mean Central Venous Pressure 
(CVP) was 8.03 +/- 1.59 {0.21} mmHg in TXA (study) group 
compared to  8.08 +/- 1.71 {0.22} in NS (control) 
group (P>0.05). Hence, the groups were comparable with 
respect to pre CPB volume status. the Baseline Hematocrit 
(HCT) was 40.93 +/- 5.14 {0.66} % compared to 42.39 
+/- 4.18 {0.54}% in NS group (P>0.01). Hence, there was 
no statistically significant difference between the baseline 
hematocrits between two groups. Baseline HCT was 
comparable. The Baseline Activated Clotting Time (ACT) 
in TXA (study) group was 109.53 +/- 7.74 {0.99} seconds 
Vs 111.33 +/- 7.27 {0.94} seconds in NS (control) group (P 
>0.05). There was no statistically significant difference in 
two groups thus, Baseline ACT was comparable in both the 
groups. The comparison on CPB Hematocrit (HCT) showed 
no statistically significant difference in both the groups. 
There were 3 serial hematocrits done during cooling, at the 
start of rewarming and just before weaning from CPB as an 
institutional protocol. The mean HCT of these hematocrit 
was taken for statistical analysis. The Mean HCT on CPB 
was 26.32 +/- 3.41 {0.44}% in TXA (study) group Vs. 26.44 
+/- 3.05 {0.39}% in NS (control) group (P>0.05). 
The drop in HCT level below 25% was kept as a 
transfusion trigger for transfusion PCV unit to the patient 
in postoperative period. The mean total PCV unit transfused 
in 72 hours in TXA (study) group were 0.20+/-0.44 {0.17} 
units as compared to 0.67+/-0.60 {0.33} units in NS (control) 
group. There was statistically highly significant difference 
(P<0.001) noted between the two groups in relation to total 
PCV units Usage. The study group required significantly 
lesser PCV unit transfusions to maintain HCT above 25%. 
35 patients in control group required transfusion of 1 PCV 
unit while 10 patients of study group required transfusion 
of 1 PCV unit. The Fresh Frozen Plasma transfusion was 
considered in peri-operative period by the surgeons when 
there was evidence of “wet” surgical field or based on 
nature of chest tube drainage in first 24 hours. TXA (Study) 
group did not receive any FFP for bleeding in Peri-operative 
period. The control group did require it. Total 12 FFP units 
were used in NS (Control) group as compared to None in 
TXA (Study) group. This shows there was highly significant 
statistical difference between two groups in relation to need 
of FFP transfusion(graph 4).
The Thrombocytes transfusion was considered in peri-

operative period by the surgeons when there was evidence of 
“wet” surgical field even after heparin reversal or continued 
chest drainage without much evidence of surgical bleeding. 
TXA (Study) group did not receive any thrombocytes 
transfusion for bleeding in peri-operative period. The NS 
(control) group did require the thrombocytes transfusion 
in peri-operative period. NS (Control) group required 19 
thrombocytes units compared to none in TXA (Study) 
group. This shows there was highly significant statistical 
difference between two groups in need of thrombocytes 
transfusion. The cost of blood and blood product transfusion 
was calculated as a total perioperative units of blood and 
blood product transfused. The intergroup comparison of total 
cost of blood transfusion at the end of 72 hours after surgery 
was analyzed. The mean cost of blood transfusion in TXA 
(study) group was 172.50+/- 350.80 {45.29}Rs compared to 
1025.17+/- 1525.14 {172.90} Rs in NS (control) group. This 
shows that there is a statistically highly significant difference 
in relation to cost of blood transfusion between two groups. 
Cost of transfusion being significantly low in TXA group. 
The intergroup comparison of total ITU stay was done as a 
secondary objective of this study. The mean ITU stay in TXA 
(study) group was 4.05+/-1.28 {0.17} days as compared to 
5.23+/-2.59{0.33} days in NS (control) group. This suggests 
that there was highly significant difference between two 
groups in relation to ITU stay. The mean ITU stay in TXA 
(study) group was significantly lower (graph 5).

diSCuSSiOn
The baseline HCT of “TXA” (Study) group and “NS” 
(control) group was comparable. The baseline HCT of study 
group was 40.18+/- 4.18% vs. 39.16+/- 5.03% in control 
group. The mean HCT on cardio pulmonary bypass (CPB) 
in study group was 26.44+/- 3.05% vs. 26.32+/- 3.41% in 
control group. These HCT values were also comparable. The 
mean priming volume used was also comparable (1353.06+/- 
145.43 ml in study group vs. 1370.55+/- 162.63 ml in control 
group). There was significantly lower postoperative drainage 
(bleeding) in study group as compared to control group (total 
drainage at the end of the 72 hours was 427.42+/- 225.18 
ml in study group as compared to 728.67+/- 301.33 ml in 
control group). This can be contributed to antifibrinolytics 
used in study group which prevent excessive clot lysis in 
immediate post-operative period. The use of tranexamic acid 
20 mg/kg in 3 divided doses, half pre bypass, 1/4th on CPB 
and 1/4th with protamine during heparin reversal appeared to 
be effective regimen for reducing the post-operative blood 
loss in cardiac surgical patient performed on CPB. 
The use of blood and blood products in postoperative period 
was significantly higher in “NS” group as compared to 
“TXA” group. The mean PCV used was 0.20+/-0.44 units 
in “TXA” study group as compared to 0.67+/-0.60 units in 
control group. The “TXA” study group required significantly 
lesser PCV unit transfusions to maintain HCT above 25%. 
35 patients in “NS” control group required transfusion of 1 
PCV unit while 10 patients of “TXA” study group required 
transfusion of 1 PCV unit. One patient in “NS” control 
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group required transfusion of 3 PCV units and another one 
patient required 2 PCV units transfusion to maintain HCT 
>25%. Only 1 patient in the “TXA” study group required 
transfusion of 2 PCV units. “TXA” Study group did not 
receive any FFP for bleeding in post-operative period. The 
“NS” control group did require the FFP transfusion in post-
operative period. One patient in “NS” control group required 
5 FFP units, 3 patients required 2 FFP units and one patient 
required one FFP transfusion. “TXA” Study group did not 
receive any platelet for bleeding in post-operative period. 
The “NS” control group did require the platelet transfusion in 
post-operative period. Three patients in “NS” control group 
required 4 platelet units, two patients required 2 platelet 
units and 3 patients required 1 platelet unit transfusion. 
These observations suggest that application of multi model 
blood conservation technique significantly reduce allogenic 
blood and blood products requirements transfusion in post-
operative period in cardiac surgically patient. It also suggests 
that the mean HCT is maintained relatively more stable and 
within satisfactory levels (30-35%) when these techniques 
were applied.
In spite of more usage of PCV units, FFP units and platelet 
units in “NS” control group as compared to “TXA” study 
group, there was significantly higher bleeding in “NS” 
control group. This can highlight that, the allogenic blood 
and blood product usage do not reduce bleeding in cardiac 
surgical patients if the use of antifibrinolytics and other blood 
conservation techniques like autologous blood collection 
and re transfusion, ultra-filtration are not used routinely.
 As the allogenic blood and blood product usage was 
significantly lesser in “TXA” study group as compared to 
“NS” control group, the cost of transfusion were significantly 
lower. This suggests that the application of multi model 
blood conservation techniques significantly reduces the 
cost of allogenic blood transfusion by reducing the usage of 
allogenic blood and blood product transfusion.
Myles PS, Smith JA et al. in RCT called The Aspirin and 
Tranexamic Acid for Coronary Artery Surgery (ATACAS) 
compared TXA with placebo in patients having CABG 
surgery and demonstrated a reduction in the risk for 
reoperation due to major hemorrhage (RR 0.36, 95% CI 
0.21–0.62; P<0.001) and in the need for the transfusion 
of any blood products (37.9% vs 54.7%; P<0.001).11 In a 
systematic review and cumulative meta-analysis by, it was 
shown that TXA reduced the pooled risk ratio for blood 
transfusion in patients having cardiac surgery compared with 
the controls (RR 0.65, 95% CI 0.60–0.70; P<0.001).13 The 
most significant reported side effect of TXA was convulsive 
seizure.13 Doses in the range of 50mg/kg to 100mg/kg were 
not safer in terms of seizures (0.7 vs 0.6%, respectively), but 
the higher dose significantly reduced blood loss (P=0.026) 
and PRBC transfusion. In present study, the total dose 
of tranexamic acid used was 20 mg/kg. According to the 
available literature, this dose has not been associated with 
seizures. The dose increment from 20 mg/kg to 50 mg/kg do 
not have any added clinical advantage rather it increases the 
probability of seizures in patient. In present study none of the 

subjects experience seizures. 
Sharma V Et al used the recommended dose from the 
German package insert of TA (Tranexamic Acid) is a bolus 
of 1000 mg for the patient and 500 mg for the CPB circuit 
followed by a continuous infusion of 400 mg h−1 during 
surgery.14 The dosing regimen used in present study was 
lower than German recommendation. The bolus pre CPB 
dose was restricted to 10 mg/kg and during CPB to 5 mg/
kg. The Post CPB dose was given as a bolus dose of 5 mg/
kg instead of continuous infusion. The restricted dosing was 
preferred as there is no added advantage of dosing more 
than 20 mg/kg if fibrinolysis is a concern. Instead, with 
higher regimens result in precipitation of adverse effects like 
seizures. Koster A Et al studied the incidence of seizures as 
adverse effect of TA, Out of enrolled 11529 subjects, 73 CS 
occurred. The incidence of CS was 2.5% in the TA group 
and was approximately twice as high compared with the 
reference group TA and the reference groups, the duration 
of mechanical ventilatory support, ICU stay, and in-hospital 
mortality was significantly higher in patients experiencing 
CS compared with CS-free patients. Even moderate TA 
doses of on average 24 mg kg−1 are associated with an 
increased risk to experience CS, which after PS adjustment 
was attenuated, but still 70% higher compared with the 
reference group. In addition, TA use was an independent 
predictor of in-hospital mortality, especially in patients with 
open-heart surgery procedures. Tranexamic acid was an 
independent predictor of postoperative convulsive seizures 
in cardiac surgical patients, moreover, the risk of seizures 
was significantly higher in patients receiving tranexamic 
acid as an infusion. The cumulative doses of > 80 mg/kg/l 
was responsible for seizures. Evidence of acute organic brain 
injury was seen in only 16% of patients with postoperative 
convulsive seizures.15 In present study, there was no evidence 
of convulsion in any patient. In one AVR subject, There was 
TIA like episode documented, but had a normal CT finding 
and recovered spontaneously. 
Srikrishna M R, Sachin T et.al. Studied the Multi-modality 
blood conservation strategy in open-heart surgery. 310 
consecutive adult patients undergoing open-heart surgery 
over a period of 8 months were retrospectively reviewed 
to assess the comprehensive blood conservation protocol. 
Preoperative demographic characteristics, intraoperative 
data and postoperative variables were taken. Only 54 
patients (17.42%) received one or more units of allogenic 
transfusions either intraoperatively or postoperatively until 
discharge. A total number of 184 units, 135 units of packed 
red blood cell (RBC), 24 units of fresh frozen plasma and 
25 units platelet concentrate were used for transfusion. 
Of the 135 units of packed RBC used, only 34 units were 
transfused in the postoperative period. They maintained 
Mean hemoglobin at the time of discharge was 9.8 Grams% 
(8.9–12.6 Grams%). As they concluded that, a standardized 
multidisciplinary approach to blood conservation in cardiac 
surgery decreases bleeding and transfusion requirements in 
a safe and cost effective manner.16 In present study, strict 
transfusion protocols were followed including perioperative 
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antifibrinolytic therapy. 
Gregory A. Nuttall, William C. Oliver et al compared 
the Blood-conservation Strategies in Cardiac Surgery 
Patients at High Risk for Bleeding. They enrolled 168 
patients were randomly assigned to 4 groups to receive 
Aprotinin as a loading dose of 200 ml (280 mg) over 20–
30 min) or continuous infusion of 50 ml/h (70 mg/h) or a 
“CPB circuit prime” of 200 ml (280 mg). The 4th, placebo 
group received a normal saline infusion. Intraoperative 
autologous blood collection (ANH) was done with 12.5% 
of the patient’s calculated whole-blood volume. POC (The 
laboratory data) was measured preoperatively, 10 min 
after protamine neutralization of heparin, 90 min after 
protamine neutralization of heparin, and 24 h after protamine 
neutralization of heparin were examined using a repeated-
measures analysis of variance. They concluded that, though 
aprotinin is an effective drug for reducing bleeding and 
prevention of blood transfusions, tranexamic acid and 
especially tranexamic acid combined with a presumptive 
platelet-sparing maneuver, such as intraoperative autologous 
whole-blood collection (ANH), were essentially equally 
efficacious and much less costly therapies.17

Ultrafiltration (UF) and modified ultrafiltration (MUF) help 
removal of inflammatory mediators which may be a factor 
responsible for improved hemostasis. In a meta-analysis, 
done by Boodhwani M Et al, it was shown that ultrafiltration, 
and particularly modified ultrafiltration, was associated with 
a reduction in postoperative blood transfusions (−0.73 units; 
95% CI −1.16 to −0.31).18 In Present study, patients of both 
the groups were subjected to Ultrafiltration to avoid excess 
hemodilution as an institutional protocol for conduct of CPB. 
Luiciani GB Et al, In a large RCT showed lower transfusion 
requirements in patients subjected to ultrafiltration compared 
to whom ultrafiltration was not implemented.19 in present 
study lower rate of transfusion in study group may indicate 
added advantage of antifibrinolytics use over UF. 
In one of the matched pair analysis with 432 patients, 
done by Martin K Et al, the preoperative autologous blood 
donation was associated with a reduction in the transfusion 
rate of PRBC from 55% to 32% and a 50% reduction in the 
administration of FFP and platelet concentrate (PLTC).20 A 
nested case-control study by Lewis CE Et al, further revealed 
that preoperative autologous blood donation reduced PRBC 
transfusions by 18.3% in valve surgery. Lack of preoperative 
Hb and hematocrit data however, limited the study.21 In 
present study, stringent attention was given to preoperative 
data. The baseline parameters were compared with the post-
operative data for assessment of perioperative trends.
A recent meta-analysis done by Patel Et.al compared 
restrictive (Hb 70–80 g/l) and liberal (Hb 90–100 g/l) 
transfusion strategies using data from 6 RCTs with 3352 
patients, showing a 30% reduction in the number of deaths in 
the restrictive regimen group (OR 0.70, 95% CI 0.49–1.02; 
P = 0.060). in present study, the restrictive regimen was used 
for transfusion requirement.22

Barile L, Fominskiy E Et al, systematically reviewed 
and meta-analyzed 29 RCTs to investigate the effect of 

ANH using various solutions like colloid, albumin and 
crystalloid volume replacement on allogeneic PRBC 
transfusion requirements in adult and pediatric cardiac 
surgical procedures.18 The majority of the studies included 
had no predefined transfusion protocols. In the 21 studies 
with allogeneic blood transfusion was a predefined end 
point. ANH groups received fewer PRBCs (−0.79 units; 
95% CI −1.25 to −0.34; P = 0.001). ANH was associated 
with a significant, but clinically irrelevant, reduction in 
postoperative bleeding (−0.64 ml; 95% CI −0.97 to −0.31; 
P <0.0001).18 In present study, the transfusion protocol was 
predefined. ANH was not kept as a mandatory protocol to study  
group.23 

COnCLuSiOn
The use of antifibrinolytic agent Tranexamic acid during 
intraoperative period in 3 divided doses as 10 mg/kg before 
initiation of cardiopulmonary bypass (CPB), 5 mg/kg 
during conduct of CPB and 5 mg/kg after heparin reversal 
constituted a safe and effective method of reducing the post-
operative bleeding and requirement of allogenic blood and 
blood product transfusion to maintain desirable hematocrit 
(HCT) in post-operative period in patients undergoing 
cardiac surgery performed on cardiopulmonary bypass. 
Reduction in the rate of allogenic blood were responsible for 
lesser stay in ITU, cost effectiveness and improved surgical 
outcome and reduction in morbidity. The lesser ITU stay was 
responsible for early recovery and transfer to post-operative 
wards. 
Authors recommend routine use of antifibrinolytic agent 
Tranexamic acid during intraoperative period to reduce post-
operative bleeding and allogenic blood transfusion in cardiac 
surgical patients.
Limitations
It was a randomized prospective study. The distribution 
of the population according to age and the sex was 
not comparable. The population which got enrolled to 
study group was relatively younger compared to control  
group. 
During conduct of study, the other approaches of blood 
conservation like smaller priming volumes and Intraoperative 
autologous blood collection were applied. Intraoperative 
autologous blood collection was done in cases where 
baseline hematocrit (HCT) was > 40%. 
The routine methods of blood conservation like retrograde 
autologous priming (RAP) and conventional ultrafiltration 
(CUF) on CPB were used in both the groups as per the 
institutional protocols of conduct of CPB. 
The point of care (POC) testing like Thromboelastography 
(TEG), Platelet aggregometry were not done to assess the 
coagulation function in present study, we relied on activated 
clotting time (ACT) using Actalyke mini ACT machine which 
uses the celite contact surface technology for activation of 
clotting and measuring the clotting time.
Key words: Allogenic blood transfusion, Antifibrinolytics, 
Tranexamic Acid (TXA), Cardio Pulmonary Bypass (CPB), 
Intensive thoracic unit (ITU).



Shitole, et al. Tranexamic Acid in Cardiac Surgery Requiring Cardio-Pulmonary Bypass

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 98.46 | Volume 6 | Issue 8 | August 2019

H21

Section: A
naesthesiology

REfEREnCES
1. Karkouti K, Wijeysundera DN, Yau TM, Beattie WS, 

Abdelnaem E, McCluskey SA et al. The independent 
association of massive blood loss with mortality in 
cardiac surgery. Transfusion 2004;44:1453–62.

2. Antonio Alceu dos Santos, Jose Francisco Baumgratz, 
Jose Henrique Andrade Vila, Rodrigo Moreira 
Castro, Rodrigo Freire Bezerra. Clinical and Surgical 
Strategies for Avoiding or Reducing Allogeneic Blood 
Transfusions. Cardiol Res. 2016; 7: 84–88. 

3. Alan T. Tinmouth, Lauralynn A. McIntyre, Robert 
A. Fowler. Blood conservation strategies to reduce 
the need for red blood cell transfusion in critically ill 
patients. CMAJ. 2008; 178: 49–57. 

4. Paone G, Likosky DS, Brewer R, Theurer PF, Bell GF, 
Cogan CM et al. Transfusion of 1 and 2 units of red 
blood cells is associated with increased morbidity and 
mortality. Ann Thorac Surg 2014;97:87–93; discussion 
93–4.

5. Ranucci M, Bozzetti G, Ditta A, Cotza M, Carboni 
G, Ballotta A. Surgical reexploration after cardiac 
operations: why a worse outcome? Ann Thorac Surg 
2008;86:1557–62.

6. Dhir A. Antifibrinolytics in cardiac surgery. Ann Card 
Anaesth. 2013; 16:117-25.

7. Dennis T Mangano, Iulia C Tudor, Cynthia Dietzel. 
Multicenter Study of Perioperative Ischemia Research 
Group, Ischemia Research and Education Foundation 
The risk associated with aprotinin in cardiac surgery. N. 
Engl. J. Med.: 2006, 354;353-65.

8. Ray H. Chen, O.H. Frazier, Denton A. Cooley. 
Antifibrinolysis and Blood-Saving Techniques. Tex 
Heart Inst J. 1995; 22:211-5.

9. Valter Casati, Davide Guzzon, Michele Oppizzi, 
Mariangelo Cossolini et.al. Hemostatic Effects of 
Aprotinin, Tranexamic Acid and e-Aminocaproic 
Acid in Primary Cardiac Surgery. Ann Thorac Surg. 
1999;68:2252–7.

10. Domenico Pagano, Milan Milojevic, Michael I Meesters, 
Umberto Benedetto, Daniel Bolliger, Christian von 
Heymann Et.al. 2017 EACTS/EACTA Guidelines on 
patient blood management for adult cardiac surgery. 
European Journal of Cardio-Thoracic Surgery 2018; 
53:79–111.

11. Myles PS, Smith JA, Forbes A, Silbert B, Jayarajah M, 
Painter T et al. Tranexamic acid in patients undergoing 
coronary-artery surgery. N Engl J Med 2017;376:136–
48.

12. Adler Ma SC, Brindle W, Burton G, Gallacher S, Hong 
FC, Manelius I et al. Tranexamic acid is associated 
with less blood transfusion in offpump coronary artery 
bypass graft surgery: a systematic review and meta-
analysis. J Cardiothorac Vasc Anesth 2011;25:26–35.

13. Ker K, Edwards P, Perel P, Shakur H, Roberts I. Effect 
of tranexamic acid on surgical bleeding: systematic 
review and cumulative meta-analysis. Br Med J 
2012;344:e3054.

14. Sharma V, Katznelson R, Jerath A, Garrido-Olivares 
L, Carroll J, Rao V et al. The association between 
tranexamic acid and convulsive seizures after cardiac 
surgery: a multivariate analysis in 11529 patients. 

Anaesthesia 2014;69:124–30.
15. Koster A, Borgermann J, Zittermann A, Lueth JU, 

Gillis-Januszewski T, Schirmer U. Moderate dosage 
of tranexamic acid during cardiac surgery with 
cardiopulmonary bypass and convulsive seizures: 
incidence and clinical outcome. Br J Anaesth 
2013;110:34–40.

16. Reddy Srikrishna Modugula et.al. Multi-modality blood 
conservation strategy in open-heart surgery. Interactive 
CardioVascular and Thoracic Surgery. 2009; 9: 480–
483. 

17. Gregory A. Nuttall, William C. Oliver, Mark H. Ereth, 
Paula J. Santrach, Sandra C. Bryant, Thomas A. 
Orszulak, Hartzell V. Schaff. Comparison of Blood-
conservation Strategies in Cardiac Surgery Patients at 
High Risk for Bleeding, Anesthesiology 2000;92:674-
682. 

18. Boodhwani M, Williams K, Babaev A, Gill G, 
Saleem N, Rubens FD. Ultrafiltration reduces blood 
transfusions following cardiac surgery: a meta-analysis. 
Eur J Cardiothorac Surg 2006;30:892–7.

19. Luciani GB, Menon T, Vecchi B, Auriemma S, Mazzucco 
A. Modified ultrafiltration reduces morbidity after adult 
cardiac operations: a prospective, randomized clinical 
trial. Circulation 2001;104:I253–9.

20. Martin K, Keller E, Gertler R, Tassani P, Wiesner G. 
Efficiency and safety of preoperative autologous blood 
donation in cardiac surgery: a matched-pair analysis in 
432 patients. Eur J Cardiothorac Surg 2010; 37:1396–
401.

21. Lewis CE, Hiratzka LF, Woods SE, Hendy MP, Engel 
AM. Autologous blood transfusion in elective cardiac 
valve operations. J Card Surg 2005; 20:513–8.

22. Patel NN, Avlonitis VS, Jones HE, Reeves BC, 
Sterne JA, Murphy GJ. Indications for red blood cell 
transfusion in cardiac surgery: a systematic review and 
meta-analysis. Lancet Haematol 2015;2:e543–53.

23. Barile L, Fominskiy E, Di Tomasso N, Alpizar Castro 
LE, Landoni G, De Luca M et al. Acute normovolemic 
hemodilution reduces allogeneic red blood cell 
transfusion in cardiac surgery: a systematic review 
and meta-analysis of randomized trials. Anesth Analg 
2017;124:743–52.

Source of Support: Nil; Conflict of interest: None

Submitted: 08-07-2019; Accepted: 02-08-2019; Published: 28-08-2019



Pravara Med Rev 2019;11(2)

25

.

Effect of lansoprazole on acute and sub-acute models of inflammation in
male Wistar rats: an experimental study
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Abstract

Aims & Objective: To evaluate effect of lansoprazole on acute and sub-acute models of inflammation in rats.

Materials and Methods: The study was carried out in two models of inflammation viz; carrageenan induced rat paw edema and
foreign body induced granuloma. Animals were divided into three groups. Control group received 0.5ml of 1% gum acacia
suspension while test groups received lansoprazole and aspirin. The rat paw volume was measured with the help of a mercury
plethysmograph at regular intervals and percentage inhibition of edema was calculated. In sub-acute model of inflammation, two
sterile cotton pellets and two sterile grass piths were implanted subcutaneously in the axilla and groin. The treatment was started
on the day of implantation and was repeated every twenty-four hours, regularly, for ten days. On eleventh day, rats were sacrificed
and mean granuloma dry weight of cotton pellets for various groups was calculated. The sections of grass piths were sent for
histopathological studies.

Results: In the present study, lansoprazole showed significant anti-inflammatory effect in acute as well as sub-acute models of
inflammation when compared to control.

Conclusion: Lansoprazole showed anti-inflammatory effect in the current study.

Key words: Lansoprazole, aspirin, inflammation, Carrageenan, PPI, foreign body granuloma.
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Introduction

The ability of organisms to get rid of damaged or necrotic tis-
sues is essential for their survival. Host response to noxious
stimuli in the form of inflammation accomplishes these goals.
Inflammation is a complex reaction in tissues that consists mainly
of vascular and cellular response. The inflammatory response is
closely interwined with the process of repair. During repair, the
injured tissue is replaced through regeneration of native paren-
chymal cells or by filling of the defect with fibrous tissue (scar-

ring) or most commonly by a combination of these two pro-
cesses.1

Many steroidal and non-steroidal anti-inflammatory drugs
(NSAIDs) are in clinical use to reduce inflammation. Also, some
other drugs like penicillamine,2 allopurinol etc.,2 have been in
clinical use to treat inflammatory conditions like rheumatoid ar-
thritis, gout etc. Some adrenergic agonists,3 calcium channel
blockers4, calcium5, angiotensin receptor blockers6,7, dipeptidyl
peptidase 4 inhibitors8, statins9,10,11 and sulfamethizole12 have
also been reported to possess anti-inflammatory activity in ex-
perimental studies though they are not routinely used in the
treatment of inflammatory disorders. But, these drugs are not
completely devoid of adverse effects.2 Hence the search for safer
and better anti-inflammatory agents continues.

Gastro-oesophageal reflux disease (GERD) and peptic ulcer dis-
ease (PUD) are among the most prevalent gastro-intestinal in-
flammatory disorders. Population based studies show that up to
15% of individuals have heartburn or regurgitation at least once
a week and 7% have daily.13 Untreated GERD may cause erosive
or non-erosive oesophagitis. Erosive oesophagitis may lead to
peptic stricture due to fibrosis or intestinal metaplasia (Barrett’s
oesophagus) which is risk factor for oesophageal adenocarci-
noma. Reflux may also cause peptic ulcer formation in oesopha-
gus.

Histopathological features of GERD and peptic ulcer show neu-
trophils with other inflammatory infiltrates and granulation tis-
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sue.1 These inflammatory cells can cause epithelial cell injury by
production of reactive oxygen or nitrogen species. Also, inflam-
matory response influences the clinical outcome of PUD such as
progression to pangastritis and multifocal atrophic gastritis, gas-
tric cancer etc.1 Other PUD related complications are gastrointes-
tinal bleeding, perforation and gastric outlet obstruction sec-
ondary to inflammation and scar formation.13

Interestingly, proton pump inhibitors (PPIs) which are routinely
used in treatment of GERD and PUD are reported to possess
anti-inflammatory properties, in vitro. Various in vitro studies
have shown that lansoprazole suppresses induction of inflam-
matory mediators like TNF-á,14,15 IL-1â,14 IL-615 and induce pro-
tective enzyme.16  PPIs have also been reported to inhibit certain
neutrophil functions, like Reactive Oxygen Species (ROS) re-
lease, chemotaxis17,18 and neutrophil-endothelial cell interactions19

all of which contribute to the development and progression of
inflammation. In addition, lansoprazole has been found to ame-
liorate ischemic reperfusion induced intestinal mucosal damage
in experimental rats.20

However, review of literature indicates scarcity of animal studies
regarding the effects of lansoprazole and other PPIs on inflam-
mation. In view of role of inflammation in GERD and PUD and
paucity of information regarding effects of PPIs on inflamma-
tion, the present study was planned to evaluate the effect of
lansoprazole on acute and sub-acute models of inflammation.

Materials & Methods

Adult male healthy Wistar rats weighing 175 ± 25 g were ob-
tained from the central animal house of institution and were ac-
climatized to 12:12 h light - dark cycle for 10 days prior to the day
of experimentation. They were maintained on standard rat chow
pellet and water ad libitum. The study was approved by the
Institutional Animal Ethics Committee (IAEC). (Ref: MDC/PG/
2241; dated 08-10-2010)

Rats were divided into three groups of six each (n=6). They were
starved overnight with water ad libitum prior to the day of ex-
periment. Group I - Control group received 0.5ml of 1% gum
acacia suspension orally, Group II – Standard group received
aspirin in the dose of 200 mg/kg body weight equivalent to 2222
mg of clinical dose orally,2,21 Group III – Test group received
lansoprazole in the dose of 16.2 mg/kg body weight equivalent
to 180 mg of clinical dose orally2,21. Aspirin was administered
thirty minutes prior, while lansoprazole was administered one
hour prior to the induction of edema for acute inflammation study.
1. Carrageenan induced rat paw edema:22

0.05ml of 1% carrageenan in normal saline was injected into the
sub-plantar region of one of the hind paws. A mark was put on
the hind limb at the malleolus to facilitate uniform dipping at
subsequent readings. The paw edema volume in millilitre was
measured with the help of mercury plethysmograph by mercury
displacement method at zero hour i.e. immediately after injecting
carrageenan. The same procedure was repeated at 0.5, 1, 3, 4 and
5 hours. The difference between 0 hour and subsequent reading
was taken as actual edema volume. The percentage inhibition of

edema in the various treated groups was then calculated by us-
ing the formula,

Percentage Inhibition   =   1 –                                                 X 100
of edema

Mean increase in paw
volume in control group

Mean increase in paw
volume in treated group

2. Foreign Body Induced Granuloma Method:23

After clipping the hair in axillae and groin, under thiopentone
anaesthesia, two sterile cotton pellets weighing l0mg and two
sterile grass piths (25x2mm) were implanted, subcutaneously,
through a small incision. Wounds were then sutured and ani-
mals were caged individually after recovery from anaesthesia.
Aseptic precautions were taken throughout the experiment. The
treatment was started on the day of implantation and was re-
peated every twenty-four hours, regularly, for ten days.

On eleventh day, the rats were sacrificed with an overdose of
anaesthesia to remove the cotton pellets and grass piths. The
grass piths were sent to pathologist for histopathological stud-
ies. The pellets, free from extraneous tissue were dried overnight
at 60°C to note their dry weight. Net granuloma formation was
calculated by subtracting initial weight of cotton pellet (10mg)
from the weights noted. Mean granuloma dry weight for various
groups was calculated and expressed as mg/100 gm body weight.
The percentage inhibition of granuloma dry weight was calcu-
lated using the formula,

Percentage Inhibi-
tion of   = 1
granuloma dry
weight

Dry weight of granuloma
in treated group

Dry weight of granuloma
in control group

X 100

Statistical analysis:
The data was analyzed by one way ANOVA followed by post
hoc Dunnet’s test. ANOVA followed by Bonferroni’s test was
used to compare aspirin and lansoprazole group. Statistical analy-
sis was done using Graph pad prism software and p < 0.05 was
considered statistically significant.

Result

In the present study lansoprazole was investigated for its pos-
sible anti-inflammatory effect, in acute and sub-acute models of
inflammation.

Acute inflammation (Carrageenan induced paw edema):
The mean paw edema volumes in millilitres (ml), as measured by
mercury displacement using a plethysmograph, for control, as-
pirin treated, and lansoprazole treated groups at various time
intervals, and calculated percentage inhibitions of aspirin and
lansoprazole treated groups are tabulated in Table 1 and graphi-
cally represented in Figure1 and 2.

Aspirin treated group showed statistically significant inhibition
of paw edema volume when compared to control. Also, Inhibi-
tion of paw edema volume in lansoprazole treatment group was
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statistically significant, when compared to control which clearly
show the anti-inflammatory effect of lansoprazole in acute model
of inflammation.. Further anti-inflammatory effect of lansoprazole
was compared with anti-inflammatory effect of aspirin. It was
found that anti-inflammatory effect of lansoprazole was inferior
to aspirin. (Table-1).

Sub-acute inflammation (foreign body induced granuloma):
The mean dry weight of ten-day old granuloma, expressed as mg
percent (mg/100 g) body weight of rat, in control group was
43.57±0.83. In aspirin treated group, it was significantly decreased
with the mean value of 26.55±0.74 and percentage inhibition of
39.06%. Similarly, lansoprazole treated group exhibited statisti-
cally significant decrease in granuloma dry weight with mean
value of 28.73 ± 0.48 with percentage inhibition of 30.46% when
compared to control. (Table-2, Figure 3 and 4)

Time after Drug treatments
carrageenan Control                            Aspirin                                                 Lansoprazole
injection Paw edema In ml Paw edemaIn ml Percentage Paw edemaIn ml Percentage

(Mean±SEM)  (Mean ±SEM) Inhibition (Mean ±SEM) Inhibition

½ hr 0.32 ± 0.01 0.15± 0.01** 53.12% 0.28± 0.01**, öö 12.5%
1hr 0.51 ± 0.01 0.26±0.01** 49.02% 0.46± 0.01**, öö 9.8%
3hr 0.84 ± 0.01 0.36±0.02** 57.14% 0.65± 0.02**, öö 22.62%
4hr 0.99 ± 0.02 0.43±0.02** 56.57% 0.73± 0.02**, öö 26.27%
5hr 0.86 ± 0.02 0.32±0.01** 62.79% 0.69± 0.02**, öö 19.77%

Further, mean granuloma dry weight of lansoprazole was com-
pared with mean granuloma dry weight of aspirin group and it is
found that there was no statistically significant difference
(p>0.05). It shows that the anti-inflammatory effect of
lansoprazole was comparable to aspirin in sub-acute model of
inflammation (Table-2 and Figure 4).

These results were further confirmed by histopathological stud-
ies. The tissue was processed in pathology department and sec-
tions of granulation tissues were stained with haematoxylin and
eosin stain. Histopathological study showed there is increase in
number of fibroblasts, thick fibrous tissue and excessive granu-
lation tissue in the control group. Whereas in aspirin and
lansoprazole treated groups it is found that number of fibro-
blasts were decreased, scanty collagen tissue and decrease in
thickness of fibrous tissue (Figure 5a, 5b, 5c).

Table 1: Effect of control, aspirin and lansoprazole treatments on carrageenan induced paw edema.

ANOVA: p<0.0001
Post hoc analysis: By Dunnet’s Test:   **P<0.01, By Bonferroni’s test: ö öP <0.01

Table 2: Effect of control, aspirin and lansoprazole treatments on granuloma dry weight.
Sr. No. Drug Treatment(Oral) Mean granuloma dry weight Percentage inhibition

mg/100gm body weight
(Mean ±SEM)

1 Control 43.57 ± 0.83 _
2 Aspirin 26.55 ± 0.74** 39.06
3 Lansoprazole 28.73 ± 0.48** 30.46

ANOVA: p<0.0001
Post hoc analysis: By Dunnet’s Test: ** p<0.01, By Bonferroni’s Test: p>0.05

Figure 1: Effect of control, aspirin and lansoprazole treatments on carrageenan induced paw edema.
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Figure 3: Effect of control, aspirin and lansoprazole treatments
on granuloma dry weight.

Figure 4: Percentage inhibition of granuloma dry weight in aspirin
and lansoprazole treatment groups.

           Fig. 5a                   Fig.5b         Fig. 5c

Figure 5: Photomicrographs of granulation tissue (H & E stain,
10X). 5a) Control, 5b) Aspirin, 5c) Lansoprazole

Figure 2: Percentage inhibition of paw edema in aspirin and
lansoprazole treatment groups.

Discussion

As mentioned in the introduction, the present study was planned
to evaluate the effect of lansoprazole in acute and sub-acute
models of inflammation in male Wistar rats.

Results of the present study clearly indicate that lansoprazole
showed significant anti-inflammatory effect in acute as well as
sub-acute models of inflammation when compared to control
group. Anti-inflammatory effect of lansoprazole was inferior to
aspirin in acute model of inflammation, but in sub-acute model of
inflammation it was found to have anti-inflammatory effect com-
parable to aspirin. PPIs, being weak bases, can be expected to
accumulate in the acidic environment at the site of inflammation.
Accumulation and activation of PPIs in the acidic environment
of inflammation after repeated dosing could be the explanation
for comparable efficacy with aspirin in sub-acute model of in-
flammation.

Recent in vitro studies have suggested a number of mecha-
nisms whereby PPIs can exert anti-inflammatory effects. Obser-
vations of the current study are in agreement with the earlier
study reports stating that proton pump inhibitors may have anti-
inflammatory activity. The PPIs are weak bases which accumu-
late in the acid-secreting mucosa and block the p-type
H+K+ATPase of gastric parietal cells that secrete acid into the
gastric lumen.24 Interestingly, in addition to gastric parietal cells,
some non-gastric cells like neutrophils and vascular endothelial
cells have been reported to have vacuolar (v-type) H+ATPases25,26.
Vacuolar proton pumps have been found prominently in the
membranes of the phagolysosomes of neutrophils.25,26,27 When
neutrophils are activated by chemotactic factors, these vacuolar
H+ATPases pump H+ into the phagolysosome. This lysosomal
acidification appears to play a role in mediating the neutrophil’s
oxidative burst and the rapid release of toxic ROS.17 Some of
these v-type H+ATPases have been found to be inhibited, in
vitro, by PPIs.26 In the process of inflammation, neutrophil-en-
dothelial cell interactions mediated by adhesion molecules are
important for transmigration of neutrophils through the endot-
helium. In an in vitro study in human peripheral neutrophils and
umbilical vein endothelial cells, lansoprazole has been found to
attenuate the expression of adhesion molecules like CD11b and
CD18 on neutrophils and intercellular adhesion molecule-1
(ICAM-1), vascular adhesion molecule-1 (VCAM-1) on endot-
helial cells.19 PPIs have also been reported to inhibit chemotaxis
of neutrophils in studies on human polymorphonuclear leuco-
cyte (PMN) suspensions.18, 26

Therefore it is conceivable that treatment with PPIs might inter-
fere with neutrophil functions, like ROS release, adhesion mol-
ecule expression and chemotaxis, all of which contribute to the
development and progression of inflammation. Lansoprazole has
been shown to decrease the levels of various pro-inflammatory
cytokines including IL-6 and TNF-á in cultured human neuro-
blastoma cells.15 Furthermore, in a human monocytic cell line,
lansoprazole has been found to suppress the  production of
TNF-á and IL-1â induced by lipopolysaccharide and H. pylori
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water-soluble extract. It does so by inhibition of nuclear factor
(NF)-kB and extracellular signal regulated kinase (ERK) as well
as by prevention of phosphorylation and degradation of inhibi-
tory factor-kB. These intracellular signaling pathways from re-
ceptors to the nucleus, which activate the production of inflam-
matory cytokines and proteins, could be the therapeutic targets
of PPIs for prevention and regulation of deleterious inflamma-
tory responses.14 Heme oxygenase (HO) is an enzyme involved
in heme catabolism, a process in which the oxidation of heme
leads to the production of iron, biliverdin and carbon monoxide.
Two mammalian HO isozymes have been identified, HO-1 (in-
ducible) and HO-2 (constitutive). HO-1 is a stress-responsive
protein. HO-1 is inducible by a vast array of stimuli, including
oxidative stress, ultraviolet radiation, ischemia-reperfusion,
heavy metals, bacterial lipopolysaccharide (LPS), cytokines, ni-
tric oxide, and substrate heme. HO-1 is a potent anti-inflamma-
tory mediator and induction of HO-1 inhibits inflammation.28,29

Lansoprazole has been found to induce HO-1, in vitro, in rat
gastric epithelial cells.16 Lansoprazole has also been found to
protect against ischemia-reperfusion injury of the bowel in rats.20

Beneficial effects of PPIs have been reported in the patients with
inflammatory bowel disease.30,31 Anti-inflammatory effects of the
PPIs might influence a variety of inflammatory disorders, both
peptic and non-peptic, within and outside of the gastrointestinal
tract.

Since lansoprazole showed significant anti-inflammatory activ-
ity, their use can be promoted in treating GERD, esophagitis,
Barrett’s esophagus, gastritis including PUD and complications
like peptic strictures, gastric outlet obstruction. In the treatment
of acid peptic disorders, lansoprazole can be expected to have
dual benefit by virtue of its acid lowering as well as anti-inflam-
matory effect. This study also suggests that lansoprazole might
have beneficial effects in number of inflammatory diseases, in
which acid and pepsin have no role like non reflux inflammatory
conditions (e.g. Eosinophilic esophagitis), Ulcerative colitis etc.
For patients with upper gastrointestinal symptoms of uncertain
etiology, such as non-ulcer dyspepsia, improvement with PPI
therapy is considered as prima facie evidence for acid-peptic
disease. Anti inflammatory effect of lansoprazole may pose a
serious challenge to the common clinical practice of assuming
that a symptomatic response to PPI treatment is proof of an
underlying acid peptic disorder.

However, these speculations need to be confirmed clinically.
Clearly, the role of PPIs as anti-inflammatory agents is an area
that warrants further investigation.

Conclusion

In the current study, lansoprazole have shown significant anti-
inflammatory activity in acute and sub-acute models of inflam-
mation. In acute model of inflammation, lansoprazole shown sig-
nificant anti-inflammatory effect when compared to control, but
it was inferior to aspirin. In sub-acute model of inflammation,
lansoprazole have shown comparable anti-inflammatory effect
with aspirin. The findings of the present experimental study ap-

pear to be clinically relevant. Use of PPIs in treating GERD and
PUD can reduce the inflammatory complications, by virtue of
their anti-inflammatory activity, in addition to acid lowering prop-
erty. Also, PPIs might have a role to play in the treatment of
variety of inflammatory disorders, both peptic and non-peptic,
within and outside of the gastrointestinal tract.
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Abstract Background: Spleen is a hemolymph organ in the human body. It is the largest and clinically important lymphoid organ. 

It can show a wide range of variation, the knowledge of which is important for physicians, surgeons and radiologists Aim 
of the Study: The present study was done to perform a morphometric analysis of human cadaveric spleens and compare 
the results with previous studies. Materials and Methods: The present study was done on 41 human adult cadaveric 
spleens obtained from Department of Anatomy, J.N. Medical College, Belagavi. The morphological features of the 
spleen like its length, breadth, width and weight were measured. The shape, poles, borders, surfaces and the impressions 
on the spleen were observed Results: The lengths of the spleens varied between 6.8 cm to 14cm, with an average of 9.97 
cm. Their breadth was between 5.20and 10.4cm. The average breadth was 7.21 cm. Their widths varied between 2.1 and 
6.4 cm, with an average of 3.65 cm. The weights of the spleens showed great variations, ranging between 51.70 and 
369.90 gm, with an average of 132.79 gm. Various shapes of the spleens were observed in the present study. Most of the 
spleens were wedge shaped [48.78%], followed by tetrahedral [14.63%] and triangular [17.1%]. Additional oval [7.32%], 
semilunar [7.32%], heart shaped [2.44%], and irregular shapes [2.44%], of the spleens were observed. In all the spleens, 
two poles, two borders and two surfaces were observed. The diaphragmatic surface of the spleen showed a uniform 
morphology while its visceral surface showed gastric, renal, colic and pancreatic impressions. The splenic notches were 
present on the superior as well as on the inferior borders. In most of the cases [85.37%], the notches were found on the 
superior border. The number of notches varied from zero to six, but in most of the cases [31.71%], there were 1 notch. 
Conclusion: These findings will be helpful for operating Surgeons and interventional Radiologists and for Anatomists 
too. 
Key Word: Spleen, shape of spleen, spleen notches. 
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INTRODUCTION 
Spleen is the important hemolymph organ in 
humans. It is largest lymphoid organ in the body. It 
is situated in the upper left hypochondriac region 
and partly in the epigastrium. It is covered from all 
the sides by peritoneum and is closely related to 
the fundus of the stomach, left kidney, left colic 
flexure and the diaphragm. It has two poles, i.e. 
anterior and posterior, two surfaces i.e. 
diaphragmatic and visceral, and three margins i.e. 
superior, inferior, and intermediate. It’s shape 
varies from a slightly curved wedge to a domed 
tetrahedron1. The size and weight of the spleen 
varies with age1. On an average it is 12 cm long,7 
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cm broad and 4 cm thick in the adult. Weight of 
the spleen ranges from 80 to 300 g average being 
150 g.1,2,Splenomegaly is important diagnostic sign 
in malaria, kalaazar, inflammatory and 
degenerative disorders3 . In splenomegaly, the 
anterior border, anterior part of diaphragmatic 
surface and notched superior border may become 
clearly palpable below the left costal margin4 
Spleen begins to develop during 5th week of 
intrauterine life from a mass of mesenchymal cells 
originating in the dorsal mesogastrium as a 
localised thickening of coelomic epithelium.5 The 
spleen is nodular in fetus, but the lobules normally 
disappear before birth. The notches in the superior 
border of the adult spleen are remnants of the 
grooves that seperated fetal lobules.5 Spleen 
assumes clinical importance due to hematological 
and immunological role. Surgeons also like to 
conserve splenic tissue during splenectomy due to 
the same reasons. The present study was 
undertaken to describe the morphometric 
variations in spleen and compare it with the 
available literature which would prove useful to 
both clinicians and academicians. 

MATERIALS AND METHODS 
This study was done on 41 formalin fixed human 
adult cadaveric spleens of both sexes obtained 
during routine dissection classes of undergraduate 
medical students in Anatomy department of J. N. 
Medical College, Belagaviand USM-KLE 
University, Belagavi. The morphological features 
of the spleen which includes its length, breadth, 
width (mm) and weight (gms) were measured by 
using digital Vernier caliper and electronic 
weighing machine respectively. The shape, poles, 
borders, surfaces and the impressions on the spleen 
were observed. The notches on the borders of the 
spleen were observed carefully. Pictures were 
taken wherever necessary. As in the study which 
was done by Michels et al6, 
Length (mm)- the greatest distance between the 
two poles of the spleen, 
Breadth (mm)- the greatest distance between two 
points at the same level on the superior and 
inferior borders and  
Width (mm)- the greatest width of the spleen.

 RESULTS 
Measurements of 41 spleens are shown in table-1 

Table 1: showing measurements of 41 spleen 
Speci-

men no. 
Weight 
(gms) 

Length 
(mm) 

Breadth 
(mm) 

Width 
(mm) 

Presence of 
notches Shape Accessory 

spleen 
Accessory  

lobe 

1 158.9 110.02 59.30 41.81 Sup.br.(+)1 
Inf..br.(+)1 Oval   

2 201.45 107.62 82.58 41.76 Sup.br.(+)1 Wedge   
3 142 103.59 69.73 35.11 Inf..br.(+)3 Tetrahedral Present  

4 100.25 82.23 65.34 32.38 
Sup.br.(+)1 
Inf..br.(+)1 

Post. pole (+) 1 
Wedge present  

5 149.9 105.39 64.47 41.50 Inf..br.(+)1 
Triangular with 
tongue shaped 

projection 
  

6 276 131.98 96.11 47.66 Sup.br.(+)1 
Inf..br.(+)1 

Triangular with 
tongue shaped 

projection 
  

7 64.75 82.63 55.85 21.72 
Sup.br.(+)1 
Inf..br.(+)1 

Post.pole (+)1 
Wedge   

8 369.90 114.35 104.27 63.76 __________ Irregular   
9 191.20 103.77 84.71 39.04 Sup.br.(+)2 Wedge   

10 108.20 82.65 65.5 43.43 Sup.br.(+)1 
Inf..br.(+)2 Wedge   

11 93.40 86.70 62.68 35.02 Sup.br.(+)3 
Inf..br.(+)3 Wedge   

Speci-
men no. 

Weight 
(gms) 

Length 
(mm) 

Breadth 
(mm) 

Width 
(mm) 

Presence of 
notches Shape Accessory 

spleen Accessory lobe 

12 86.25 77.98 63.67 37.6 Sup.br.(+)1 Tetrahedral Present 
 

 
 

13 106.35 104.51 61.95 27.28 Sup.br.(+)3 Triangular with   
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Inf..br.(+)2 tongue shaped 
projection 

14 82.80 78.19 58.49 27.49 Sup.br.(+)1 Oval   

15 51.70 92.16 52.02 20.94 Sup.br.(+)4 
Triangular with 
tongue shaped 

projection 
  

16 110.25 102.87 68.59 28.53 Sup.br.(+)1 
Inf..br.(+)1 Triangular   

17 110.30 87.32 71.34 27.89 Sup.br.(+)1 Wedge   
18 45.50 68.19 49 25.31 ______ Triangular   
19 102 75.63 65.94 33.34 Sup.br.(+)1 Wedge   
20 99.30 88.87 66.46 29.01 Sup.br.(+)1 Wedge   

21 114.25 84.63 72.21 37.81 Sup.br.(+)2 
Inf..br.(+)1 Wedge   

22 199.40 113.75 63.75 37.41 Sup.br.(+)2 
Inf..br.(+)1 Tetrahedral   

Speci-
men no. 

Weight 
(gms) 

Length 
(mm) 

Breadth 
(mm) 

Width 
(mm) 

Presence of 
notches Shape Accessory 

spleen Accessory lobe 

23 140.55 93.46 73.58 45.98 Sup.br.(+)3 
Inf..br.(+)1 Wedge   

24 159.10 111.82 81.62 36.77 Sup.br.(+)3 
Inf..br.(+)1 Semilunar   

25 85.70 73.58 59.47 43.23 Sup.br.(+)1 Semilunar   

26 165.20 99.91 80.27 36.15 Sup.br.(+)2 
Inf..br.(+)1 Wedge   

27 243 107.92 86.95 37.81 Sup.br.(+)2 
Inf..br.(+)1 Heart shaped   

28 336.70 135.75 90.16 48.09 Sup.br.(+)1 
Inf..br.(+)1 Wedge   

29 75.6 84.66 54.3 30.66 Intermediate 
.br.(+)1 Wedge   

30 145 107.38 73 35.83 Sup.br.(+)2 
Inf..br.(+)1 Wedge   

31 130 113.26 71.89 36.26 Sup.br.(+)1 Triangular   
Speci-

men no. 
Weight 
(gms) 

Length 
(mm) 

Breadth 
(mm) 

Width 
(mm) 

Presence of 
notches Shape Accessory 

spleen Accessory lobe 

32 192 140.05 81.78 46.51 Sup.br.(+)2 
Inf..br.(+)2 Tetrahedral   

33 175 119.50 87.7 44.98 ___________ Oval   

34 186 125.34 81.3 42.71 Sup.br.(+)1 
Inf..br.(+)1 Tetrahedral   

35 160 100.76 84.6 48.15 Sup.br.(+)3 
Inf..br.(+)1 Wedge   

36 149 110.23 79.47 40.81 Sup.br.(+)1 Wedge   

37 138 118.19 75.49 56.24 Sup.br.(+)2 
Inf..br.(+)1 semilunar  Present 

38 113.0 87.32 71.34 27.89 Sup.br.(+)1 Wedge   
39 190.4 103.54 83.61 40.86 Sup.br.(+)2 Wedge   

40 141.45 93.56 73.62 45.1 Sup.br.(+)3 
Inf..br.(+)1 Wedge   

41 86.4 78.2 64.1 38.8 Sup.br.(+)1 Tetrahedral   
In the present study, out of 41 spleens, 20(48.78%) were wedge shaped,7( 17.1%) were triangular shaped, 6 
(14.63%) were tetrahedralshaped,3(7.32%) were oval shaped ,3 (7.32%)semilunar shaped,1(2.44%) heart 
shaped and 1 (2.44%) were irregular in shape. (table 2) 
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Table 2: variations in shapes of spleens 

Shape of spleen No. of 
spleens 

Percentage 
% 

Wedge 20 48.78 
Triangular 07 17.1 

Tetrahedral 06 14.63 
Oval 03 7.32 

Semilunar 03 7.32 
heart shape 01 2.44 

Irregular 01 2.44 
 

 
Figure 1: Wedge shape of spleen; Figure 2: Tetrahedral shape of spleen; Figure 3: Triangular shape of spleen; Figure 4: 

Triangular with tongue shaped projection shape of spleen 
 

 
Figure 5: Semilunar shape of spleen; Figure 6: Heart shaped spleen; Figure 7: Oval shape of spleen. 

 

 
Figure 8: showing changes in size of spleen 

Weight of 41 spleens ranged between 45.5 to 369.90gm, with an average of 132.79 gm. The maximum number 
of specimens i.e. 22 (53.66%) have weights in the range of 80 to 150 gm. (table 3) 
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Table 3: variations in weight of spleens 
Weight range 

(gms) 
No. of 

spleens 
Percentage 

% 
Below 80 04 9.76 

81-150 22 53.66 
151-200 10 24.4 
201-250 02 4.88 
251-300 01 2.44 
301-350 01 2.44 
351-400 01 2.44 

In the present study, the lengths of the spleens varied between 6.8 cm and 14 cm, with an average length of 
9.97 cm.Most of the spleens were in the range of 10 cm to 12 cm in length (43.9%) (Table 4) 
 

Table 4: variations in length of spleens 
Length 

(cm) 
No. of 

spleens 
Percentage 

% Average 

6-8 06 14.63 

9.97 
8-10 13 31.7 

10-12 18 43.9 
>12 04 9.76 

The breadth was spleen varied between 5.2 cm and 10.4 cm, with an average breadth of 7.21 cm. Most of the 
spleens were in the range of 5.6 cm to 7.5 cm in breadth (56.12%) (Table 5) 
 

Table 5: variations in Breadth of spleens 
Breadth 

(cm) 
No. of 

spleens 
Percentage 

% 
3.5-5.5 03 7.32 
5.6-7.5 23 56.12 
7.6-9.5 12 29.27 

>9.5 03 7.32 
It was found that the widths of the spleens varied from 2.1 cm to 6.4cm with an average width of 3.65 cm. In 
most of the cases spleens width was in the range of 2 cm to 4 cm (58.54%). (table 6) 
 

Table 6: variations in Width of spleens 
Width 
(cm) 

No. of 
spleens 

Percentage 
% 

2-4 24 58.54 
4-6 16 39.02 
6-8 01 2.44 

The splenic notches were present on the superior as well as on the inferior borders. In most of the cases [85.37%], the 
notches were found on the superior border. The number of notches varied from zero to six, but in most of the cases 
(31.7%),there were 1 notch.(table 7 and 8) 
 

Table 7: borders of spleen showing presence of notches 

Border of spleen Presence of 
notch 

Percentage 
% 

Superior 35 85.37 
Inferior 22 53.66 

Both (superior and 
inferior) 17 41.46 

Intermediate 01 2.44 
Posterior pole 02 4.88 

None 03 7.32 
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Figure 1: borders of spleen showing presence of notches 

 

 
Figure 9: showing notch on both inferior order; Figure 10: showing notches both superior and inferior order; Figure 11: showing multiple 
notches on superior border; Figure 12: showing notch on posterior pole; Figure 13: showing notch on inferior border; Fig.14- showing no 
notch 

Table 8: No. of notches present on spleen 
No. of notches observed on 

spleen 
No. of 

spleens 
Percentage 

% 
Zero 03 7.32 
One 13 31.71 
Two 08 19.51 

Three 07 17.10 
Four 07 17.10 
Five 02 4.88 
Six 01 2.44 

 
Graph 2: Number of notches observed on spleen 
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Table 9: showing mean values of measurements of spleen 
Measurements of 

spleen Range Mean 
value 

Weight (gm) 51.70- 
369.90 132.79 

Length(cm) 6.8- 14.0 9.97 
Breadth(cm) 52.02- 10.4 7.21 
Width(cm) 2.1- 6.4 3.65 

 
Table 11: Variation in shapes of spleen 

Measure- ment 
Textbook 
ofGreys 

anatomy 1 
Michels NA6 Rao et al7 Chaware et 

al8 Chaudhariet al9 Sangeetaetal 10 Present 
study 

Length 
(cm) 12 11 10.15 9.66 9.59 9.68 9.97 

        
Breadth 

(cm) 7 7 8.3 6.22 6.59 6.84 7.21 

Width 
(cm) 3 to 4 3 3.96 3.06 4.54 3.61 3.65 

Weight 
(gm) 150 - 138.4 145.76 - 145 132.79 

 
Table 12: variations in notches of spleen 

study % of notch on 
superior border 

% of notch on 
inferior border 

% of notch on both 
sup. And inf. border 

% of notch on 
intermediate border 

% of notch on 
post.pol e none 

Chaware 
et al [8] 74.76 24.32 19.81 - - 5.4 

Chaudhari et al9 50 16.12 9.67 - - 24.19 
Sangeeta 

et al10 100 - - - -  

Present study 85.37 53.66 41.66 2.44 4.88 7.32 
 
DISCUSSION 
The spleen is an important haemolymph organ. As 
reported by Michels6 and as mentioned in Gray’s 
anatomy1, in the present study also, so many variations 
were found in the morphology of the spleen. The values 
for the length, breadth, width and weight of the spleen in 
the present study were slightly lower than previous 
studies done in western countries compared to Indian 
studies.1,6,7,8,9,10 This may be due to the differences in the 
genetic factors, body constitution, geographical 
conditions, feeding habits and the better socioeconomic 
status, in the western countries where these studies were 
done. Presence of Notches on spleen- The spleen 
develops from the mesoderm. During its development, 
different lobules are formed, which fuse with each other 
later on. The indication of the lobulation in adult spleen is 
its notchedupper border.11 Sometimes, this lobulated 
appearance may persist in the spleen which indicates 
improper fusion of spleen and causes many notches on 
the spleen, which can be seen most commonly on the 
superior as well as on the inferior borders. In the present 
study, the splenic notches were found on the superior as 

well as on the inferior borders. The number of notches 
varied from zero to six, but commonly, there were only 
one or two notches. These findings of the study in 
accordance with previous studies.2,6 Presence of notches 
on the superior margin is useful for the physician to 
palpate the spleen during enlargement of spleen9,12. 
Presence of notches in the inferior border may be 
important for surgeons attempting splenic surgeries and 
radiologists interpreting CT scans. 
 
CONCLUSION 
The knowledge on the anatomical variations of the spleen 
is of fundamental importance to the clinicians during the 
routine clinical examinations of the abdomen, to the 
surgeons while they perform surgical procedures which 
are related to the spleen, to the radiologists for their 
diagnostic procedures and of course The detailed 
knowledge on spleen is important to avoid and prevent 
any complications and to obtain a good operative, as well 
as diagnostic intervention. This knowledge is also very 
important for anatomists during their routine dissection 
procedures. 
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Introduction
Soft	 skills	 such	 as	 professionalism,	 communication,	 and	
ethics	are	often	neglected	and	difficult	to	teach	in	medicine.	
Use	 of	 cinema	 in	 medical	 education	 was	 first	 reported	
from	 the	 psychiatry	 residency	 education.	 Darbyshire	 and	
Baker	have	highlighted	 the	 importance	of	medical	practice	
observation	 and	 listening	 to	 patients	 as	 compared	 to	
cinema,	 where	 it	 uses	 sounds	 and	 visuals	 to	 interact	 with	
each	 other,	which	 is	 similar	 to	 practice	 of	medicine	where	
doctors	 observe	 and	 listen	 to	 their	 patients.[1]	 The	 term	
“Cinemeducation”	was	 coined	 by	Alexander	 et al.	 to	 refer	
to	 use	 of	 movie	 clips	 from	movies	 and	 videos	 to	 educate	
medical	 students	 and	 residents	 about	 psychosocial	 aspects	
of	medicine.	 Further,	 the	 ability	 of	film	 to	 engage	 learners	
in	discussion	 is	a	part	of	 the	active	 learning	process	which	
is	 a	 part	 of	 the	 constructivist	 learning	 theory,	 in	 which	
learners	 actively	 build	 concepts	 or	 ideas	 upon	 pre‑existing	
foundations.	Aspects	 of	 social	 learning	 theory	 can	 also	 be	
applied	 when	 students	 are	 exposed	 to	 both	 positive	 and	
negative	role	models.

United	 Kingdom,	 Canada,	 Brazil,	 Australia,	 Thailand,	
India,	 Ireland,	 and	 Saudi	Arabia	 are	 using	 cinemeducation	
to	 teach	 medical	 students.	 In	 India,	 Seth	 G.	 S.	 Medical	
College,	 Mumbai,	 has	 started	 faculty	 movie	 clubs	 with	
funding	from	Dr.	Manu	Kothari,	and	other	medical	colleges	
such	 as	 PSG	 Institute	 of	 Medical	 Sciences	 and	 Research,	
Coimbatore,	 and	 Yenepoya	 University,	 Mangalore,	
are	 teaching	 medical	 ethics/bioethics	 in	 India	 using	
cinemeducation.	 The	 Community	 Medicine	 Department	
of	 Jawaharlal	 Nehru	 Medical	 College,	 KLE	 Academy	
of	 Higher	 Education	 and	 Research,	 Belagavi,	 has	 used	
cinemeducation	 to	 teach	 “Professionalism	 and	 Ethics”	 to	
the	 prefinal	 MBBS	 students	 using	 movie	 clips	 of	 Patch	
Adams	since	January	2019.

The	 Medical	 Council	 of	 India	 has	 also	 prescribed	 the	
use	 of	 short	 films	 and	 videos	 in	 its	 recent	 guidelines	 for	
Foundation	 course	 for	 new	 MBBS	 admission	 batch	 for	
teaching	 in	 its	 revised	 curriculum	 “Competency‑Based	
Medical	Education”	implemented	in	2019.[2]	The	University	
of	 Salamanca	 in	 Spain	 has	 started	 “The	 Journal	 of	
Medicine	 and	 Movies”	 in	 2004	 to	 publish	 articles	 in	 this	
topic.	Movie	databases	such	as	YouTube,	Wikipedia,	ImDb,	
www.findanyfilm.com,	 and	 TmDb	 can	 be	 used	 by	 the	
cinemeducation	 facilitators	 to	 search	 details	 about	 relevant	
films.

What Is Cinemeducation?
“Cinema	 +	 medicine	 +	 education”	 means	 the	 use	 of	
movies/clippings	 to	 help	 students	 to	 teach	 medicine.	
Different	 kinds	 of	 movies	 have	 proved	 to	 be	 effective	

Cinemeducation: Using Films to Teach Medical Students

Editorial

whether	 trigger	 films,	 movie	 clips,	 or	 whole‑length	 films	
are	 used,	 or	when	 deciding	 between	 television	 (TV)	 series	
and	motion	pictures.

Why Cinemeducation?
Cinemeducation	 is	 unique	 and	 enjoyable	 narrative	medical	
approach	 to	 teach	 medical	 humanities.	 People’s	 emotions	
play	 key	 roles	 in	 learning	 attitudes	 and	 behavior.	 Using	
movies	 in	 teaching	 is	 an	 effective	 way	 to	 reach	 people’s	
affective	 domain,	 promote	 reflective	 attitudes,	 and	 link	
learning	 to	 experiences.	 Cinema	 is	 the	 audio‑visual	 (AV)	
version	 of	 storytelling.	 Life	 stories	 and	 narratives	 enhance	
emotions	and	therefore	set	up	the	foundation	for	conveying	
concepts.	 Movies	 provide	 a	 narrative	 model	 framed	 in	
emotions	and	images	that	are	also	grounded	in	the	students’	
familiar,	 everyday	 universe.	 Cinema	 is	 useful	 in	 teaching	
because	 it	 is	 familiar,	 evocative,	 and	 nonthreatening	 for	
students.

Where It Can be Used?
Movies	 can	 be	 used	 in	 undergraduate	 and	 postgraduate	
medical	 education	 in	 promoting	 or	 favoring	 positive	
attitude	 toward	psychiatry,	 provide	opportunities	 to	 engage	
in	 end‑of‑life	 issues	 conversations,	 as	 a	 part	 of	 medical	
humanities	and	professionalism.

How It Can be Used?
Cinemeducation	in	group	setting	is	helpful	in	brainstorming,	
creating	useful	 ideas,	and	sharing	perspectives	 from	scenes	
and	 characters	 in	 movie	 from	 different	 perspectives.	 The	
emotional	 power	 of	 movies	 can	 be	 used	 to	 teach/promote	
empathetic	behaviors,	 self‑reflection,	 compassion,	 altruism,	
and	 professionalism,	which	 are	 the	 hidden	 part	 of	medical	
curriculum.

Guidelines to Conduct Cinemeducation Sessions
•	 Decide	 the	 subject	 area,	 competencies	 to	 be	 taught/

issues	to	be	discussed
•	 Read	 the	 available	 information	 and	 critical	 reviews	

about	the	topic
•	 Select	 films/TV	 clippings	 –	 social/economic/

humanitarian	aspects
•	 Gather	 all	 the	 students	 in	 the	 auditorium/big	 hall	 with	

AV	aids
•	 Delineate	 the	 specific	 learning	 objectives	 of	 the	 class	

for	the	session
•	 Use	 small	 group	 work/group	 discussion/group	

presentation	 and	 plenary	 sessions	 by	 the	 faculty	 and	
facilitators

•	 Collect	feedback	from	the	participants	about	the	session	
and	other	instruments
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•	 Meta‑cognition	 –	 Reflections	 on	 compassion,	 family	
dynamics,	 suffering,	 physical	 and	 mental	 illness,	
spirituality,	 grief,	 breaking	 bad	 news,	 end‑of‑life/
palliative	care.

Who Can Use It?
Cinemeducation	 can	 be	 used	 by	 all	 health	 science	
specialties	 –	 Medical,	 Nursing,	 Physiotherapy,	 Dental,	
Ayurveda,	 Homeopathy,	 etc.,	 both	 for	 undergraduate	 and	
postgraduate	 teaching.	 In	 the	 medical	 college	 setup,	 it	
can	 be	 used	 in	 Medicine,	 Surgery,	 Psychiatry,	 Obstetrics	
and	 Gynecology,	 Community	 Medicine,	 and	 even	 by	
super‑specialty	departments	to	teach	resident	doctors.

Choice of Films
It	 can	 be	 old	 or	 new	 films.	 The	 film	 may	 be	
English	 (Hollywood	 or	 UK	 or	 any	 other	 language	 with	
running	 sub‑titles	 or	 Indian/local	 language	 films	 or	 even	
from	 the	 TV	 serials	 such	 as	 Sanjeevani	 (Hindi)	 and	
Emergency	 Room	 (English)	 or	 even	 YouTube	 clippings.	
Some	of	the	movies	commonly	used	for	cinemeducation	are	
“The	Doctor”	(1991),	“Patch	Adams”	(1998),	“Wit”	(2001),	
and	“My	sister’s	Keeper”	(2009).[3‑5]

Conclusion
Cinemeducation	 is	 an	 effective	 method	 of	 imparting	
empathy	and	relational	skills,	especially	in	the	teaching	of	
interdisciplinary	topics	such	as	professionalism	and	ethics.	
All	 health	 professional	 institutions	 and	 all	 disciplines	
can	 practice	 cinemeducation	 to	 enhance	 the	 learning	
experience	 of	 their	 undergraduate	 and	 postgraduate	
students.
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Abstract Background and objective: Although peripheral blocks, achieved with anaesthesia, have an immediate effect when used 
with an adjuvant, they demonstrate prolonged action and decreases the concentration of local anaesthetics. Hence, the 
present study was aimed to evaluate the efficacy of ketamine, as an adjuvant to bupivacaine, for ultrasound-guided 
popliteal nerve blocks in foot surgeries. Methods: A total of 60 patients, scheduled for foot surgeries to receive 
ultrasound-guided popliteal block, were randomized into two groups: Bupivacaine group (Group B=30) received 20 ml 
mixture of 0.25 % Bupivacaine and normal saline and Ketamine group(Group K=30) received 20 ml of 0.25 % 
Bupivacaine and 0.5 mg/kg of preservative-free ketamine. Time required for the onset of sensory and motor block, 
duration of analgesia achieved (complete and effective), and time for first-rescue analgesia were the parameters assessed 
in the groups. Independent t-test was performed to compare the data between the groups. Results: Demographic data 
were comparable in both groups. Onset of sensory and motor block, total duration of analgesia and time for first-rescue 
analgesia were significantly better in group K than in group B with P < 0.001, P < 0.05, and P< 0.001, respectively. 
Conclusion: Ketamine as an adjunct added to bupivacaine in popliteal nerve block fastened the onset and prolonged 
duration of action. Time for first-rescue analgesia also has been increased in foot surgeries. Therefore, it could be 
considered as an option to improve the current procedure of achieving popliteal nerve blocks in foot surgeries. 
Key Word: Analgesia, Bupivacaine, Hemodynamics, Pain 
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INTRODUCTION 
Popliteal sciatic nerve blockis a commonly utilized 
technique to provide regional anaesthesia for foot and 
ankle surgeries where sciatic nerve in the popliteal fossa, 

providing sensory and motor innervations in lower 
extremities, is blocked to achieve the nerve block.1,2 

Profound analgesia during both operative and 
postoperative periods, avoidance of systemic 
complications such as nausea and vomiting, decreased 
opioid consumption, and earlier discharge from the 
anaesthesia care unit, are the potential benefits of the 
popliteal nerve block.1Although blocks achieved with 
local anaesthesia have an immediate effect, when used 
with adjuvant they have a prolonged action and reduces 
the concentration of local anaesthetics.3 Various adjuvants 
such as naloxone, ketamine, opioids, steroids, 
dexmedetomidine, clonidine, and dexamethasone have 
been used with local anaesthetics in varying degrees to 
improve the outcome of the blocks4; however, ketamine 
has attained the maximum popularity.3 Ketamine a non-
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competitive antagonist, due to its unique ability to 
produce rapid analgesic, amnesia, and sedative properties, 
has been widely used as an adjuvant with local 
anaesthesia. It has been reported that ketamine has 
regional, central, local anaesthetic as well as analgesic 
properties.5, 6Various studies have also proved that S(+) 
isomer of ketamine has higher local anaesthetic property 
and decreases the pain intensity up to 48 h.5,6 Hence, 
ketamine was evaluated as an adjuvant to bupivacaine to 
achieve popliteal nerve block in our study. Several studies 
have been conducted to evaluate the efficacy of ketamine 
added to local anaesthetics such as lidocaine, 
bupivacaine, and ropivacaine for regional anaesthesia and 
nerve block in various surgeries.6-9 However, the use of 
ketamine as an adjuvant with bupivacaine to achieve 
popliteal nerve blocks for foot surgeries, are scarce. 
Hence, the study aimed to evaluate the efficacy of 
ketamine when added as an adjuvant to bupivacaine for 
ultrasound-guided popliteal nerve blocks in foot 
surgeries. The primary objective was to evaluate the onset 
and duration of sensory and motor blockade. The 
secondary objective was to evaluate the time of first 
rescue analgesic used, postoperatively.  
 

MATERIALS AND METHODS  
The present1-year, prospective, double-blind, randomized 
control studywas conducted at the Department of 
Anaesthesiologyof a tertiary care hospital in Belagavi 
between 2017 and 2018.Approval for the study protocol 
was obtained from Institutional Ethical and Research 
Committee. Informed consent was obtained from the 
patients, before their enrollment. Patients aged between 
18 and 65 years, belonging to The American Society of 
Anaesthesiologists (ASA) I ,II and III category10, and 
scheduled for elective foot surgeries, were included. 
Patient with localized sepsis, allergy to local anesthetics, 
and coagulation disorder, and those refused to participate 
were exempted from the study. A total of 60 patients 
scheduled to receive ultrasound-guided popliteal block 
were registered in this comparative study. Randomization 
of patients was done using a computer-generated random 
number table, provided to the interventional 
anaesthesiologist using sealed envelopes on the day of 
surgery, to ensure blinding. The patients were randomly 
allocated totwo groups Bupivacaine group (Group B) and 
Ketamine group (Group K), with 30 patients in each 
group. Group B received 20 ml mixture of 0.25 % 
bupivacaine and normal saline whereas group K received 
20 ml of 0.25 % bupivacaine and 0.5 mg/kg of 
preservative-free ketamine.To preserve the double-blind 
design, an investigator who was not involved in the study 
mixed the anaesthetic solution for the anaesthetist for 
performing the block and observing the 

results.Demographic data including age, gender, weight, 
height, and ASA status of all the patients, were recorded. 
Procedure: An ultrasound-guided, single-shot popliteal 
nerve block was performed in prone position via posterior 
approach for each patient through intravenously. The 
portable Sono Site ultrasound linear, 6-13 MHz probe 
placed in the popliteal fossa was used to identify the 
popliteal artery and vein, and the biceps femoris muscle. 
While the tibial nerve was usually located lateral and 
superficial to the popliteal artery. After visualization, the 
probe was later moved proximally to identify the 
bifurcation of sciatic nerve into tibial nerve and common 
peroneal nerve.11 Hemodynamic parameters including 
heart rate and non-invasive blood pressure were 
monitored, till the end of surgery.  
The following parameters were noted: 
1. Sensory blockade: Sensory block was evaluated by 

pinprick test using a 3-point scale: 0 = sharp pin felt; 
1 = dull sensation felt (analgesia); 2 = no sensation felt 
(anesthesia).11,12 

2. Motor blockade: Motor block was also evaluated on a 
3-point scale for motor function: 0 = normal motor 
function with full flexion and extension of the elbow, 
wrist and fingers; 1 = reduced motor strength but able 
to move fingers; 2 = complete motor block, with 
inability to move fingers.11,13 Patients were observed 
in the recovery room for hemodynamic stability and 
side effects and were monitored for additional 
medications. After normalization of vital parameters, 
the patients were shifted to the ward where they were 
monitored for three hours by Anaesthesiology team 
members and thereafter by the nursing staffs on duty 
for24 h, following the end of the surgery. During 
recovery, parameters such as visual analogue scale, 
time of first rescue analgesia, total opioid (Tramadol) 
requirement, occurrence of side-effects and 
hemodynamic parameters, were recorded. 

3. Visual analogue scale (VAS): VAS score was 
observed at 0, 3, 5, 9, 12, and 24 h, postoperatively(0: 
No pain, 1-2: Least pain, 3-4: Mild pain, 5-6: 
Moderate pain, 7-8: Severe pain, 9-10: Excruciating 
pain) 

4. Time of first rescue analgesia: Rescue analgesia was 
provided by injection (Tramadol 2mg/kg b.w). This 
indicated the duration of analgesia from the time of 
administration of TAP block to VAS score > 4 or on 
patients requested for analgesia. 

Statistical Analysis: SPSS v19 was used to analyze the 
data. Data are represented as Mean ± Standard deviation 
for continuous data and frequency or median for non-
parametric data. The groups were compared with 
ANOVA; P< 0.05 was considered significant and P< 0.01 
as highly significant. 
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OBSERVATIONAL AND RESULTS 
In this study, both the groups were similar in terms of demographical data, ASA classification, and duration of surgery 
(Table 1).  

Table 1: Demographic characteristics of the patients in both the groups 
Characteristics GROUP B ( n= 30) GROUP K ( n= 30) 

Age (years) 49 ± 15 52 ± 14 
Gender 

Male 21 24 
Female 9 6 

Weight (kg) 69 ± 14 73 ± 13 
Height (cm) 162 ± 9 159 ± 8 

ASA physical status 
Grade I 9 12 
Grade II 21 18 

Group B, Bupivacaine group; Group K, Bupivacaine+Ketamine group; ASA, The American Society of 
Anaesthesiologists; Group B: Bupivacaine; Group K: Ketamine Sensory and motor onset of block was achieved 
significantly faster in group K as compared to group B (P < 0.001; Table 2).  
 

Table 2: Comparison of block characteristics between both the groups 
 Group b Group k P-value 

Sensory blockonset (min) 326.4±5.51 120.2±5.55 <0.001* 
Motor block onset (min) 442±38.92 168±40.36 <0.001* 

Group B, Bupivacaine group; Group K, Bupivacaine + Ketamine group; *Significant; Group B: Bupivacaine; Group K: 
Ketamine Duration of complete analgesia and effective analgesia were significantly higher in group K as compared to 
group B (P < 0.001; Table 3). Overall, the total duration of analgesia in Group K was significantly lasted longer as 
compared to Group B. Time for first-rescue analgesia was also significantly longer in group Kcompared to group B (P < 
0.001; Table 3). 

Table 3: Duration of analgesia and time of administration of the first pain medication 
 Group b Group k P-value 

Duration of complete analgesia (min) 262.67±85.14 387.67±63 <0.001 
Duration of effective analgesia (min) 371.33±108.9 560.33±78.32 <0.001 
Time to first pain medication (min) 426.53±94.91 604.00±97.23 <0.001 

*Significant; Group B: Bupivacaine; Group K: Ketamine; pain was assessed using VISUAL Analog Scale 
 
DISCUSSION 
The findings of the study demonstrated 0.5 mg/kg 
ketamine added as an adjuvant to bupivacaine fastened 
the onset of block and improved the total duration of 
analgesia and the time for first rescue analgesia as 
compared to bupivacaine alone. As compared to ketamine 
with preservative, preservative-free ketamine is free of 
neurotoxic effects, following both single as well as 
repeated administration.15 Intrathecal ketamine with 
preservative infused in cancer patients for three weeks 
reported subpial vacuolar myelopathy.15 Hence, in our 
study, preservative-free ketamine was employed as an 
adjuvant. It has also reported that 0.1 mg/kg ketamine 
added to 0.5% lignocaine or 0.5 mg/kg to 1% lignocaine 
for intravenous regional anaesthesia increases the quality 
of anaesthesia and tourniquet tolerance, decreases 
analgesic administration, and enhances the duration of 
pain relief.16 Moreover, 0.5 mg/kg ketamine is devoid of 
adverse effects as well as hemodynamic changes.16 Hence 
in our study, 0.5 mg/kg preservative-free form of 
ketamine was used as an adjuvant with bupivacaine to 

achieve popliteal nerve block. In our study, ketamine 
added to bupivacaine significantly shortened the onset of 
both the sensory and motor block. A study conducted by 
Kamal et al.17 in day care surgery patient sunder spinal 
anaesthesia also reported that ketamine + bupivacaine 
group had significantly decreased the onset times of both 
sensory (3.1 ± 0.5 min vs. 4.6 ± 0.9 min; P < 0.001) and 
motor block (2.4 ± 0.8 min vs. 5.6 ± 0.1 min; P < 0.001) 
compared to bupivacaine group alone. Other similar 
studies18,19conducted among women who underwent C-
sectionunder spinal anaesthesia also reported that 
ketamine significantly enhances the local anaesthetic 
activity of bupivacaine. The inhibiting effects of ketamine 
on the bupivacaine metabolism might be the probable 
reason behind enhancement of local anaesthetic activity.5 
Moreover, ketamine lowers the pH of bupivacaine and 
fastens the onset of the sensory block and further it 
enhances the prolongation of block.20 In contrast, other 
study reported that co-administration of ketamine along 
with spinal bupivacaine increased the onset times of both 
sensory as well as motor blockades.20 These debatable 
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findings probably due to different methodologies, 
populations, type of surgeries, and doses of ketamine. 
Reports in the literature indicate that ketamine (10-50 
mg), added to local anaesthetics, prolongs the duration of 
regional analgesia15 which is comparable to our study. 
Similar studies conducted in different regions also found 
that duration of analgesia was significantly increased in 
the ketamine + bupivacaine group, compared to 
bupivacaine group alone.7,15 The pharmacological 
properties of ketamine are antagonizing N-methyl-D-
aspartate receptors, blockade of voltage-sensitive calcium 
channels, suppression of sodium channels, and alteration 
of cholinergic neurotransmission. All these pathways 
implicated in pain mechanisms decrease the preoperative 
and postoperative pain.20 Literature reports ketamine, 
when administered intravenously or topically in small 
sub-anaesthetic doses, acts as an analgesic for chronic 
painful conditions.16 This might be a probable reason 
behind an increase in time for first-rescue analgesia in 
group K compared to group B in our study. A study 
conducted by Khezri et al.20,also observed elongated time 
to the first request for analgesics and also reduced the 
total analgesic consumption postoperatively in the initial 
24 h as compared to bupivacaine alone (297.80 ± 31.48 
min vs. 236.34 ± 22.20 min; P< 0.001) The study has few 
potential limitations that need to be acknowledged. 
Firstly, we used single-level injection block, hence 
multiple-level injection could have been used which 
might have effectively improved the quality of analgesia. 
Secondly, the study was limited through its sample size; 
hence, multicentric clinical trials with large sample size 
required to be conducted to validate the current findings. 
Thirdly, we used single concentration of ketamine, hence, 
future studies with different concentrations of ketamine 
can be investigated to optimize the effective dose for 
supreme improvement of analgesia. Finally, ultrasound 
guidance used is strenuous to perform in obese 
individuals and patients with distorted anatomy; hence, 
nerve stimulator-assisted ultrasound guidance can be used 
in future for more efficient nerve localization to achieve 
popliteal nerve block. Overall, the study is first of its kind 
evaluated that ketamine as an added adjuvant to 
bupivacaine achieved popliteal nerve blocks for foot 
surgeries.  
 
CONCLUSION 
Ketamine 0.5 mg/kg added to bupivacaine as an adjuvant 
for ultrasound-guided popliteal blocksimproved the onset 

and duration of the sensory or motor block, decreased the 
postoperative pain, and increased the time for first-rescue 
analgesia, without any adverse effects. Therefore, it could 
be considered as an option to achieve popliteal nerve 
blocks in foot surgeries. 
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Summary
Background:	Psychiatric emergencies are often difficult to study, owing to their acute and quite frequent syn-
dromic presentation. There is a scarcity of data regarding the prevalence and patterns of psychiatric emergen-
cies attending general hospital psychiatric units.

Objective:	To identify the pattern and prevalence of psychiatric illnesses presenting to the emergency depart-
ments in a general hospital care setting.

Material	and	Methods: This cross-sectional study included 82 psychiatric patients aged 10 to 60 years and 
above. Sociodemographic details were obtained, and psychiatric diagnoses were based on the Internation-
al Classification of Diseases 10th edition diagnostic criteria. Statistical analysis was performed using Epi Info 
7 software.

Results:	The overall prevalence of psychiatric emergencies was found to be 1.59%. They were most prev-
alent among males and females aged 20-39, females involved in household work, males involved in agricul-
ture, patients with lower socio-economic status and residents of rural areas. A significant gender difference 
was observed regarding patients’ occupational and living status. Common diagnoses included substance use 
disorders (21.9%), dissociative disorders (18.3%), bipolar disorder (17.1%), psychotic disorders (17.1%), and 
depressive disorders (14.6%).

Conclusion:	Overall, this study provides insight into various types of presentations of psychiatric disorders 
in patients visiting the emergency department. Moreover, it is a contribution to determining the prevalence of 
psychiatric emergencies in a general hospital setting.

psychiatric	emergencies;	prevalence,	substance	abuse;	disorders

INTRODUCTION

Psychiatric disorders include a major bulk of be-
havioral emergencies which, if untreated, may 
lead to harm, either to the affected individual or 
to others in the environment [1]. Although psy-
chiatric emergency services handle a sizeable 
chunk of behavioral emergencies, the available 
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services remain inadequate. Furthermore, there 
is minimal research and paucity of data in this 
field [2]. In India, acute psychiatric emergencies 
constitute about 9% of all emergencies [3]. Stud-
ies report higher prevalence of psychiatric dis-
orders among children and youth [4].

Sociodemographic factors like young age, fe-
male gender, low education, unemployment and 
living in urban areas are all considerable risk fac-
tors of mental health disorders. Others include 
economic, marital, health, cultural, or religious 
differences, and limited acceptance by host pop-
ulation [4,5]. Acute psychiatric emergencies are 
now handled more frequently in general hospi-
tal care settings. A concept of general hospital 
care was not there in the past. However, though 
gradually, the number of general hospital psy-
chiatry units has increased quite substantially 
and most psychiatric emergencies are handled 
there [6, 7].

Given their acute and quite frequent syndro-
mic presentation, psychiatric emergencies are of-
ten difficult to study. Also, the current key data 
regarding psychiatric emergencies is either un-
available or difficult to legitimatize. Moreo-
ver, in India, after 1980s, very little research has 
been done on psychiatric emergencies, their pat-
terns, and prevalence. Hence, this study aimed 
to identify the pattern and prevalence of psychi-
atric emergencies presenting to the emergency 
departments in a general hospital care setting.

METHODOLOGY

Study	design	and	sampling

This 1-year-long (January 1st to December 31,st 
2013), cross-sectional, hospital-based descrip-
tive study included 82 patients presenting with 
psychiatric complaints to the emergency depart-
ment or referred from other medical depart-
ments. According to the previous year’s patient 
data, there were an average of 502 psychiatric 
patients visiting the emergency room. The in-
vestigator was informed about all the psychiat-
ric patients visiting the emergency department, 
but following the selected stratified sampling 
method, every fifth patient was invited to par-
ticipate in the study, resulting in 100 patients 
in total. Informed consent was obtained from 

all patients/relatives. All necessary information 
was collected from the patients and/or caregiv-
ers before commencing the study. However, 18 
patients refused to provide their consent to par-
ticipate, and thus dropped out from the study. 
Therefore, a total of 82 patients were recruited 
for further analysis.

Data	collection

A detailed medical history and sociodemo-
graphic information including age, gender, re-
ligion, marital, educational, occupational, res-
idential, and socio-economic status (following 
the modified BG Prasad classification) were col-
lected from all patients [8]. All the patients with 
psychiatric disorders were evaluated by a con-
sultant psychiatrist using the International Clas-
sification of Diseases 10th edition diagnostic cri-
teria [9]. The diagnoses were further grouped 
under the labels of: substance use disorders, 
dissociative disorders, bipolar disorder (man-
ic type), non-affective psychotic disorders, de-
pressive disorders, organic psychotic disorders, 
acute stress reactions and treatment/drug-relat-
ed complications. The data was collected using 
a predesigned performa and analyzed using EPI 
INFO 7 software. Mean, standard deviation, and 
percentages were used to describe the sample.

RESULTS

Out of the 31500 patients attending the emergen-
cy department, 502 received a psychiatric refer-
ral, with an overall prevalence of 1.59%. Most of 
the patients (84.2%) were brought to the emer-
gency department either by a friend or a family 
member, 14.6% were referred from other med-
ical agencies and the remaining1.2% reported 
on their own. The mean age of the patients in-
cluded in the study was 33.60 ± 12.64 years, with 
the males aged 35.81±12.58 years and females – 
31.75±13.00 years.

Sociodemographic characteristic of all patients 
attending the emergency department due to 
psychiatric emergencies are presented in Table 1.
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Table	1. Sociodemographic characteristics of the sample

Variables Male, 
n = 42

Female, 
n = 40

P value

Age
10 – 19
20 – 29
30 – 39
40 – 49
50 – 59
≥ 60

3 (7.1)
13 (30.9)
16 (38.3)
3 (7.1)
4 (9.5)
3 (7.1)

5 (12.5)
17 (42.5)
11 (27.5)
2 (5.0)
1 (2.5)
4 (10.0)

0.54

Religion
Hindu
Muslim

38 (90.5)
4 (9.5)

32 (80.0)
8 (20.0)

0.30

Marital status
Married
Unmarried
Divorced

29 (69.0)
13 (31.0)

0 (0)

22 (55.0)
17 (42.5)
1 (2.5)

0.29

Educational status
No formal education
Primary School
High School
Pre-University
Graduate
Post Graduate

7 (16.7)
6 (14.3)
17 (40.4)
7 (16.7)
4 (9.5)
1 (2.4)

3 (7.5)
9 (22.5)
13 (32.5)
10 (25.0)
4 (10.0)
1 (2.5)

0.67

Occupational status
Household work
Agriculture work
Student
Business
Unemployed

0 (0)
18 (42.8)
7 (16.7)
17 (40.5)

0 (0)

29 (72.5)
1 (2.5)
5 (12.5)
1 (2.5)
4 (10.0)

< 0.05

Socioeconomic status
Class I
Class II
Class III
Class IV
Class V

1 (2.4)
3 (7.2)

19 (45.2)
10 (23.8)
9 (21.4)

1 (2.5)
5 (12.5)
16 (40.0)
15 (37.5)
3 (7.5)

0.31

Place of residence
Rural
Urban

22 (52.4)
20 (47.6)

31 (77.5)
9 (22.5) 0.03

Data are expressed in numbers and percentage

Psychiatric emergencies were most prevalent 
among both male and female patients aged 20-
39 years; females involved in household work; 
males working in agriculture; patients with low-
er socio-economic status; and residents of rural 

areas. No significant differences were observed 
between the two genders regarding age, marital, 
educational, or socioeconomic status (P>0.05). 
Significant gender differences were found, how-
ever, with respect to occupational and living sta-
tus (P<0.05).

The most common psychiatric diagnoses of 
patients presenting to the emergency depart-
ment are shown in Table 2. Substance use dis-
order (21.9%) was the most prevalent psychiat-
ric diagnosis, followed by dissociative disorder 
(18.3%), bipolar disorder and non-affective psy-
chosis(17.1% each).
Table	2. Common psychiatric diagnoses in the investigated 

sample (N = 82)

Psychiatric	Diagnosis N	(%)
Substance Use Disorder 18 (21.9)
Dissociative Disorder 15 (18.3)
Bipolar Disorder (Manic Type) 14 (17.1)
Psychotic Disorder (Non-affective) 14 (17.1)
Depressive disorder 12 (14.6)
Organic Psychotic Disorder 5 (6.1)
Acute Stress Reaction 3 (3.7)
Treatment/Drug-related complications 1 (1.2)

Data are expressed in numbers and percentage

Various types of psychiatric presentations and 
their observed prevalence in different psychi-
atric disorders are shown in Table 3. The most 
common presenting complaints were aggres-
sive/agitated behavior (19.6%), followed by sub-
stance intoxication/withdrawal (14.6%), dissocia-
tive symptoms (13.4%) and irritable/elated mood 
(13.4%), while the less common ones included 
acute perceptual disturbances (8.53%), disorien-
tation/confusion (8.53%), suicidal attempt (7.3%), 
low mood (7.3%), and panic attack (2.4%).

Table	3. Types of psychiatric symptoms/presentations 
observed in different psychiatric disorders (N = 82)

Psychiatric	presenting	complaints N	=	82
Agitation/Aggressive	Behavior,	(n	=	16)
Bipolar disorder
Psychotic disorder (non-affective)
Substance use disorder

9 (56.2)
4 (25)

3 (18.8)
Substance	Intoxication/Withdrawal,	(n	=	12)

Substance Use disorder
Bipolar disorder

10 (83.3)
2 (16.7)
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Dissociative	stupor/convulsions/possessions,	(n	=	11)
Depressive disorder
Dissociative disorder

2 (18.2)
9 (81.8)

Irritable/Elated	Mood,	(n	=	11)
Bipolar disorder
Psychotic disorder (non-affective)
Substance use disorder

8 (72.7)
1 (9.1)
2 (18.2)

Acute	perceptual	disturbances,	(n	=	7)
Psychotic disorder
Organic psychotic disorder

5 (80)
2 (20)

Disorientation/Confusion,	(n	=	7)
Substance use disorder
Organic psychotic disorder
Drug/treatment-related complications

5 (62.5)
2 (25)

1 (12.5)

Suicidal	Attempt,	(n	=	6)
Depressive disorder
Bipolar disorder

4 (66.6)
2 (33.4)

Low	Mood,	(n	=	6)
Depressive disorder
Dissociative disorder

4 (66.6)
2 (33.4)

Panic	Attacks,	(n	=	2)
Acute stress reaction 2 (100)

Data are expressed in numbers and percentage

DISCUSSION

In the changed scenario, non-governmental cent-
ers, private psychiatric nursing homes and med-
ical college-affiliated general hospital psychia-
try units receive many psychiatric patients and 
emergencies. Hence, this study aimed to assist 
medical professionals in properly diagnosing 
psychiatric emergencies, identifying common 
psychiatric illnesses that may share symptoms 
with somatic conditions, and improving man-
agement of psychiatric emergencies in a gener-
al hospital setting.

The low prevalence rate (1.59%) of psychiatric 
emergencies reported in our study could be at-
tributed to the prevailing social stigma associat-
ed with mental illness and lack of social aware-
ness. Similar studies by Abdel MK et al. [10] and 
Adityanjee et al. [11] also reported 1.71% and 
2.0% of psychiatric emergencies, respectively 

[9,10]. In contrast, Pajonk et al. reported a high-
er prevalence rate of 9.2% [12].

Similar to our study, other reports suggest 
higher prevalence of psychiatric emergencies in 
patients between 20 and 40 years of age, with 
male predominance [13]. Marriage acts as a pro-
tective factor against psychiatric illness [14]. 
However, our findings suggest that married in-
dividuals experiencing mental health problems 
are more likely to be brought to an emergency 
room. In our study, patients who acquired high 
school education belonged to class III, which is 
comparable to other studies [15, 16]. This may 
be accounted for by the fact that most of the res-
idents of the investigated area discontinued ed-
ucation after high school due to various reasons, 
one of which could be low socioeconomic status.

Most of the study participants come from 
an agricultural background, where men are re-
sponsible for supporting their families finan-
cially and women are expected to take care of 
household activities, which is in accordance with 
findings of Abdul et al. (31.5%) [17]. Most of the 
patients in our study were Hindus and Muslims, 
which is probably consistent with the ratio in the 
general population of these communities. How-
ever, there is no data in the literature to support 
these findings. High prevalence of psychiatric 
emergencies among residents of rural areas ob-
served in our study is similar to the findings of 
Saddichha et al. (74.3%) [1]. This might be either 
due to the inaccessibility of psychiatric emergen-
cy services at a primary health care level or the 
location of our hospital in a predominantly ru-
ral geographical area.

Studies report substance use disorders to be 
the leading psychiatric diagnoses in the emer-
gency care setting, which is consistent with 
our findings [18, 19]. Patients with substance 
use disorders, including alcohol and cannabis 
use, seek medical assistance either due to in-
toxication or withdrawal symptoms, and some-
times also due to substance-induced psychosis. 
The second most common cause of psychiatric 
emergencies in our study were dissociative sei-
zures, which is in accordance with other pub-
lished reports [20, 21]. However, these studies 
failed to describe other patterns of dissociation, 
such as possession or stupor. Such difference 
in modes of presentation could be attributed to 
cultural variations in different parts of the coun-
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try. We also observed higher prevalence of bipo-
lar disorder, a finding similar to study conduct-
ed by Garekar et al. (12.4%) [3]. This could be ac-
counted for by the fact that individuals with ir-
ritable mood may cause significant damage to 
property and pose a threat to themselves, their 
family members, and others. Hence, these peo-
ple are brought to the emergency department 
as early as possible. The rates of non-affective 
functional psychotic disorders observed in our 
study (17.1%) were slightly higher than those 
found in other similar studies by Kropp et al. 
[22], or Abdul et al. [17], who reported 14.2%, 
and 12.9%, respectively. Depressive disorder 
was another psychiatric emergency reported 
in our study (14.6%), linked also to suicide at-
tempt, which is similar to findings of Jesse et 
al. (14.4%) [18]. Common modes of suicide at-
tempts included poisoning, hanging, and drug 
overdose [23].

In our study, a major source of referral to psy-
chiatric emergency were family/friends, reflect-
ing good social support and similar family val-
ues [17]. Other sources of referrals included neu-
rologists, general practitioners and other private 
care settings. Among these, the majority of refer-
rals were issued by neurologists, which indicates 
the overlapping of symptoms between neurolog-
ical and psychiatric conditions.

LIMITATIONS

Since psychiatric emergencies are handled by 
various service centers, such as private nursing 
homes, government hospitals or even faith and 
traditional healers, and the scope of this study 
was limited to the emergency department only, 
our findings cannot be generalized to the entire 
population.. Psychiatric emergencies presenting 
directly to the outpatient department and refer-
rals from different hospital departments, which 
may constitute a sizable proportion of all psy-
chiatric emergencies, were not included either. 
Finally, this study follows a cross-sectional de-
sign, hence the results need be substantiated in 
a large cohort. However,, there is still a lot of 
stigma and myths associated with psychiatric ill-
ness. Faith healing practices are prevalent in our 
area, which may be another factor affecting psy-
chiatric emergency visits.

CONCLUSION

The study provides detailed sociodemograph-
ic characteristics of psychiatric patients attend-
ing emergency services. It also provides insight 
into various types of presentations of psychiatric 
disorders in patients visiting the emergency de-
partment. Moreover, it is a contribution to deter-
mining the prevalence of psychiatric emergen-
cies in a general hospital setting. Finally, it lays 
the ground for larger epidemiological and clini-
cal studies involving psychiatric emergency pa-
tients in Indian population.
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According	 to	 Schedule	 Y	 of	 Drug	 and	 Cosmetic	Act	 and	
principles	 for	 good	 clinical	 research	 practice	 by	 the	World	
health	organization,	freely	given	informed	consent	is	one	of	
the	vital	components	in	clinical	drug	trials.	Informed	consent	
is	 an	 essential	 ethical	 requirement	 for	 clinical	 research	 on	
human	 participants.	 There	 are	 many	 misunderstandings	 in	
the	 public	 about	 participating	 in	 a	 clinical	 trial.	 There	 is	
always	 a	perception	 that	 the	participant	will	 be	 exposed	 to	
an	unknown	drug	first	 time;	he	will	 be	made	a	 test	 animal	
and	 deceived.	 Contrary	 to	 this,	 the	 clinical	 trials	 are	 done	
only	 after	 studying	 the	 drug	 on	 animals	 (preclinical	 trials)	
and	 after	 confirming	 that	 benefits	 outweigh	 the	 risks.	 The	
participant	 is	 closely	 monitored	 with	 frequent	 visits	 and	
laboratory	 investigations.	 In	 spite	 of	 these	 precautions	 and	
standards	 of	 care,	 any	 participant	 is	 free	 to	 decide	 about	
his	 participation	 and	 continuation	 in	 the	 clinical	 trials.	
It	 is	 the	 duty	 of	 the	 investigator	 to	 make	 the	 participant	
understand	 pros	 and	 cons	 of	 participating	 in	 the	 clinical	
research.	 In	 recent	 years,	 there	 have	 been	 concerns	
raised	 by	 policy	 makers	 and	 general	 population	 about	 the	
process	 of	 informed	 consent,	 especially	 among	 illiterate	
and	 vulnerable	 population.	 There	 are	 alleged	 incidents	 of	
malpractices	 and	 getting	 informed	 consent	 signed	 without	
properly	 informing	 advantages	 and	 disadvantages	 of	
participating	in	trial.

In	 response	 to	 order	 from	 Honorable	 Supreme	 Court	 of	
India,	 CDSCO	 vide	 F.	 No.GCT/20/SC/Clin./2013	 DCGI	
dated	November	19,	2013,	wherein	it	has	issued	instruction	
that	 in	 all	 clinical	 trials,	 in	 addition	 to	 the	 requirement	 of	
obtaining	 written	 informed	 consent,	 audio‑visual	 (AV)	
recording	 of	 the	 informed	 consent	 process	 of	 each	 trial	
subject,	 along	 with	 the	 procedure	 of	 disseminating	
information	 to	 the	 subject	 and	 his/her	 understanding	 on	
such	 consent	 is	 required	 to	 be	 done	 while	 adhering	 to	
the	 principles	 of	 confidentiality.	A	 videotape	 recording	 of	
the	 consent	 interview	 is	 not	 new	 in	 clinical	 research.	 It	
is	 already	 recommended	 by	 the	 United	 States	 Food	 and	
Drug	Administration	 in	 case	 of	 illiterate	 participants	 who	
can	 understand	 and	 comprehend	 spoken	 English	 but	 are	
physically	not	able	to	speak	or	write.

There	 are	 many	 advantages	 of	 this	 type	 of	 AV	 consent	
process.	AV	consenting	not	only	safeguards	the	participants	
but	also	investigators	and	sponsors.	It	ensures	that	the	actual	
process	 has	 taken	 place,	 all	 the	 important	 information	 is	
actually	explained	to	the	prospective	participant	and	he/she	
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has	 accepted	 and	 signed	 the	 informed	consent	 form.	There	
will	 be	 irrefutable	AV	 evidence	 for	 this	 entire	 process.	 It	
creates	 more	 transparency	 of	 the	 whole	 consent	 process.	
These	 digital	 data	 are	 less	 space	 occupying,	 durable	 and	
enhance	trust	among	the	stakeholders.

On	the	other	hand,	there	are	many	challenges	faced	by	this	
type	of	consenting	process.	Some	trials	may	have	a	narrow	
time	window	between	meeting	 the	 inclusion	 and	exclusion	
criteria	and	administration	of	 the	 investigational	product.	 It	
will	be	challenging	 to	arrange	 for	AV	consenting	and	meet	
the	narrow	 time	window	 in	such	studies.	 Informed	consent	
is	 an	 ongoing	 process;	 there	 is	 no	 clarity	 on	 whether	 to	
include	 AV	 recording	 when	 the	 participant	 comes	 with	
queries	 regarding	 the	 investigational	 product.	 It	 has	 been	
reported	 from	 some	 parts	 of	 India	 that	 villagers	 especially	
females	 deny	 for	 getting	 video	 recorded.	 Participants	
suffering	 from	 HIV	 like	 diseases	 may	 deny	 to	 discuss	
illness	 in	 front	 of	 camera.	 The	 provision	 of	 appropriate	
infrastructure,	 protecting	 digital	 material	 against	 deletion,	
copying	and	tampering	is	the	other	challenges.

Every	 common	 man	 in	 India	 still	 believes	 that	 only	
allopathic	 drugs	 have	 adverse	 effects.	 It	 is	 very	 difficult	
to	 make	 him	 understand	 the	 real	 facts	 about	 drug	 trials.	
Even	if	he	understands	and	is	willing	to	participate,	signing	
at	 multiple	 areas	 on	 the	 consent	 form	 that	 also	 under	 the	
scanner	 of	 AV	 recording	 puts	 him	 in	 an	 uncomfortable	
situation.

The	fear	and	skepticism	in	the	public	about	participating	in	
clinical	 trials	are	expected.	The	modern	efficient	electronic	
and	 print	media	 propagate	 the	 sensational	 news	 in	 a	 short	
period.	Now,	we	the	investigators	have	to	prove	and	assure	
both	 the	 community	 and	 policymakers	 that	 the	 clinical	
trials	are	conducted	ethically	and	informed	consent	process	
is	transparent.
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A case of pineal germinoma 
presenting with mass effect and 
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Patient: 6 years, male

Clinical History:

A six-year-old boy presented with headache of two months’ duration and two episodes of vomiting. On examination 
the child was afebrile and routine laboratory investigations were within normal limits.

Imaging Findings:

Non-contrast sagittal computed tomography (CT) image shows central calcifications within a mildly hyperdense 
mass lesion involving pineal gland causing proximal hydrocephalus.

Plain magnetic resonance imaging (MRI) showed an ill-defined T2 hyperintense and T1 isointense lesion measuring 
~ 1.6x1.9x2 cm with perilesional oedema involving the pineal gland, extending into the tectal plate, the posterior 
aspect of midbrain, pons, medulla, right superior and middle cerebellar peduncles. There was no diffusion 
restriction. Few foci of blooming on gradient images were seen, which represented calcifications. The lesion was 
seen to cause significant mass effect on aqueduct of Sylvius resulting in gross dilatation of both lateral and third 
ventricles (Evans index: 0.53). There was no midline shift.

Post-contrast T1 MRI images show avid enhancement of the lesion. There was no abnormal leptomeningeal 
enhancement in the brain. The possibility of CSF seeding necessitates imaging evaluation of the entire neuroaxis.

Discussion:

Pineal lesions account for 1% of intracranial tumours in adults and 3–8 % in children. [1] The normal pineal gland is 
commonly located along the midline above the superior colliculi and inferior to the splenium of the corpus callosum. 
It is located at the superior aspect of the posterior border of the third ventricle. Signs and symptoms related to pineal 
lesions are usually due to mass effect on adjacent structures. Compression of the tectal plate can result in 
obstruction of the Sylvian aqueduct and obstructive hydrocephalus as in this case. Infiltrative lesions of the pineal 



gland may interfere with its function and lead to precocious puberty, less commonly hypogonadism and diabetes 
insipidus. Non-specific symptom like seizures, headaches, nausea and vomiting can occur secondary to increased 
intracranial pressure. [1] Haemorrhage into a pineal tumor or cyst is referred to as pineal apoplexy; the most 
common presenting symptom is a sudden decrease in con¬sciousness associated with headache. [2] The lesions 
involving the pineal gland can be divided into benign and malignant.

Pineocytomas are well demarcated, small lesions which may shows cystic changes within them. Pineal parenchymal 
tumours expand the gland, “exploding” the normal pineal calcification toward the periphery. On post¬-contrast 
images, they typically demonstrate avid, homogeneous enhancement. [2] Pineoblastomas are malignant, 
heterogeneous lesions on imaging and usually cause obstructive hydrocephalus. CSF dissemination is a common 
finding and ne¬cessitates imaging of the entire craniospinal axis. [2]

In case of germinomas, plain CT usually demonstrates a sharply circumscribed, hyperattenuating mass that 
“en¬gulfs” the pineal calcifications. The increased attenuation is attributed to the highly cel¬lular lymphocyte 
component within the tumour. [2] Avid homogeneous post-contrast enhancement is a typical finding. Our case 
shows hydrocephalus, which may be an imaging feature. However, there was no diffusion restriction, which is an 
atypical feature since germinomas are usually highly cellular. Studies have shown that germinomas have higher 
ADC values than pineal cell tumours with a lower patient age. [3]

Germinomas are highly sensitive to radiation therapy, and long survival rates have been reported. Whole ventricular 
radiation therapy with addition of chemotherapy can reduce radiation dose in paediatric patients. [4]

Another differential would be pineal parenchymal tumours of intermediate differentiation, which are a rare type of 
pineal parenchymal tumours. These have imaging patterns between pineoblastoma (a malignant pineal 
parenchymal tumour) and pineocytoma (a benign pineal parenchymal tumour). [5] Teratomas are multilocular 
heterogeneous masses containing lipid areas.

Our case showed features of a pineal germinoma on histopathology, with medium-sized, round, uniform, poorly 
cohesive tumour cells amongst a fibrotic stroma with infiltrating lymphocytes. Cerebrospinal fluid (CSF) analysis 
showed no evidence of malignancy, with negative CSF and serum tumour markers (AFP and HCG).

Written informed patient consent for publication has been obtained.

Differential Diagnosis List:  Pineal germinoma causing mass effect on aqueduct of Sylvius resulting in obstructive 
hydrocephalus, Pineoblastoma, Pineal teratoma, Pineal parenchymal tumour of intermediate differentiation 

Final Diagnosis:  Pineal germinoma causing mass effect on aqueduct of Sylvius resulting in obstructive 
hydrocephalus 
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Figure 1
a

Description: CT demonstrates a sharply circumscribed, hyperattenuating mass that engulfs the pineal 
calcifications. Origin: © Department of Radiology, KLES Dr. Prabhakar Kore Hospital & Medical 
Research Centre, Belagavi, India, 2019



Figure 2
a

Description: T1-weighted axial MRI image shows an isodense lesion involving pineal gland. There is 
gross dilatation of both lateral and third ventricles. Fourth ventricle is normal.Origin: © Department of 
Radiology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, Belagavi, India, 2019



Figure 3
a

Description: T2-weighted axial MRI image shows hyperintense lesion with central hypointensity and 
surrounding oedema involving pineal gland. There is gross dilatation of both lateral and third ventricles.
Origin: © Department of Radiology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, 
Belagavi, India, 2019



Figure 4
a

Description: Diffusion-weighted axial image (DWI) shows no change in signal intensity of the lesion.
Origin: © Department of Radiology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, 
Belagavi, India, 2019



Figure 5
a

Description: Corresponding Apparent Diffusion Coefficient (ADC) shows no evidence of restricted 
diffusion in the lesion. Origin: © Department of Radiology, KLES Dr. Prabhakar Kore Hospital & 
Medical Research Centre, Belagavi, India, 2019



Figure 6
a

Description: Axial post-contrast T1 shows avid enhancement in the lesion. There is no abnormal 
leptomeningeal enhancement in the brain. Origin: © Department of Radiology, KLES Dr. Prabhakar 
Kore Hospital & Medical Research Centre, Belagavi, India, 2019



Figure 7
a

Description: Sagittal T2 screening of whole spine is normal. Origin: © Department of Radiology, KLES 
Dr. Prabhakar Kore Hospital & Medical Research Centre, Belagavi, India, 2019
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Abstract 
Introduction: Blindness and visual impairment by its sheer magnitude forms an enormous problem, not only in human suffering, but also 

in terms of economical loss and social burden. Globally, 285 million people are visually impaired. Among them, the preventable causes are 

as high as 80% and the main burden is carried by developing countries.  

Materials and Methods: The present community based cross sectional study was conducted among individuals aged 60 years and above 

residing in the area covered under Vantamuri Primary Health Centre, Belagavi from 1st January to 31st December 2016. Data was collected 

from the study subject regarding socio-demographic variables and personal history. Detailed ocular examination was carried out, which 

included external eye examination using torch, visual acuity examination, confrontation test and fundus examination using 

ophthalmoscope.  

Results: The prevalence of ocular morbidities among elderly in rural area was 60.64%. Mean number of ocular morbidities per person was 

1.78 + 1.05. Prevalence of visual impairment and blindness among elderly was 28.07% and 2.90% respectively. Major causes for ocular 

morbidities noted in our study were cataract, refractive error, retinopathies and glaucoma. 

Conclusion: The present cross sectional study, reported a higher prevalence of ocular morbidities among elderly in rural area. Ocular 

morbidity favoured people with higher age, female sex and illiterates.  

 

Keywords: Elderly population, Ocular morbidity, Rural area. 

Introduction 
Among the senses provided by God, sense of sight is 

supreme. Vision helps us understand what is, rather than on 

what should be. Loss of sight of a person should not remain 

just a statistics but a personal tragedy, not only for the 

individual concerned, but for all of us who claim to be 

concerned.
1 

Globally, 285 million people are visually impaired, of 

whom 246 million have low vision, 39 million are blind. 

About 90% of the world's visually impaired live in low-

income settings.
2 
India has been labelled as an ageing nation 

with 8.6% of its population being more than 60 years old. In 

absolute terms the elderly population in India accounted for 

nearly 104 million in 2011.
3
 India has 6.7 million blind 

people and the estimated national prevalence of blindness in 

general population is 1%. Of the blind people, 82% are 

above the age of 50 years.
4
 

In India, of the total elderly population, two-thirds live 

in villages. Ocular morbidity is more common in rural areas, 

female gender, and the poor. Ocular morbidities if untreated 

reduce quality of life and economic productivity. The major 

reasons for the high prevalence of ocular morbidity in India 

may be increasing life expectancy, significantly more 

people aged above 40 years, poor access to eye care 

facilities in rural areas, misconceptions about cataract 

surgery, compromised water quality and environmental 

conditions, and lack of effective eye health education 

program.
5
 

The preventable causes are as high as 80 percent of the 

total global burden and are mainly seen in developing 

countries. The eye morbidity is multi-factorial; main causes 

being infections, poor nutrition and certain socio-cultural 

factors. Poor hygiene, sanitation and the climatic conditions 

can further aggravate the eye problems.
6
 

In developing countries, data regarding the prevalence 

of ocular morbidities among elderly in rural areas is scarce. 

With introduction of universal eye health: a global action 

plan 2014–2019, dealing with reduction in avoidable 

blindness across the world, this study would help in 

enlightening the present scenario in this region. With this 

background, the present study was conducted among elderly 

in rural area of Belagavi to know the extent of ocular 

morbidities. 

 

Materials and Methods 
The present community based cross sectional study was 

conducted among individuals aged 60 years and above 

residing in the area covered under Vantamuri Primary 

Health Centre, Belagavi from 1
st
 January to 31

st
 December 

2016. A sample size of 620 was calculated and obtained by 

population proportionate sampling from five subcentres 

under Vantamuri Primary Health Centre. The voters list of 

each subcentre was obtained. Sampling frame was prepared 

by sorting out individuals aged 60 years and above. Study 

participants were further chosen by using Random number 

table. 
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The elderly persons in the study population were 

interviewed at their homes. All the subjects were informed 

about the purpose of the study and after obtaining informed 

consent they were interviewed using pre-structured and 

pretested proforma. Data regarding socio-demographic 

variables, alcohol and tobacco consumption, indoor air 

pollution and previous history of diabetes, hypertension, or 

any ocular surgeries was collected.  

The participant underwent external eye examination 

using torch light to identify any diseases of eye lids, 

lacrimal apparatus, conjunctiva, cornea and nystagmus. 

Each person was tested for visual acuity using Snellen’s E 

charts (separately for distant and near vision).A person was 

labelled blind when the visual acuity was less than counting 

fingers at three metres in the better eye. Confrontation test 

was performed to detect any gross diminution of field of 

vision. Fundoscopy was carried out by direct 

ophthalmoscope with dilatation of pupils whenever a person 

was found to have the visual acuity less than 6/9 or patient 

was a known case of hypertension or diabetes mellitus. 

Refractive error was crudely estimated from lens power 

readings of the ophthalmoscope. Any lenticular opacity 

visible with distant direct ophthalmoscope against a red 

reflex was labelled as cataract after external eye 

examination. Lacrimal sac disorders were diagnosed based 

on clinical signs and symptoms. Glaucoma suspects and 

other doubtful cases were referred for final diagnosis to 

ophthalmologist, KLE hospital, Belagavi.  

The data was tabulated and analyzed using Statistical 

Package for Social Sciences (SPSS), version 24.0 and the 

prevalence of each risk factor was expressed in terms of 

percentages. Statistical analysis was done using Pearson’s 

Chi- Square test to find out the association between ocular 

morbidities and risk factors. A probability value (p value) of 

less than 0.05 was considered as significant. 

 

Results 
A total 620 participants aged 60 years and above 

participated in the study, among which 367 (59.19%) were 

female and 253 (40.81%) were male. The mean ± SD age of 

the study participant was 65.26 + 6.04 years. In the present 

study, among 253 male and 367 female participant, 121 

(47.83%) and 176 (47.96%) were illiterate respectively. 

Nearly 120 (19.35%) participant belonged to Class I of 

modified B. G. Prasad classification, 38 (6.13%) to Class II, 

180 (29.04%) to Class III, 221 (35.64%) to Class IV and 61 

(9.84%) to Class V. (Table 1) 

 

 

Table 1: Socio demographic profile of study participants 

Age (in years) Male  

n (%) 

Female 

n (%) 

Literacy status MALE  

n (%) 

Female  

n (%) 

60 – 65 157(62.06) 240(65.39) Illiterate 121(47.83) 176(47.96) 

66 – 70 55(21.74) 76(20.71) Primary school 85(33.60) 143(38.96) 

71 – 75 28(11.07) 30(8.17) Secondary school 29(11.46) 25(6.81) 

76 – 80 04(1.58) 04(1.09) Puc 13(5.14) 20(5.45) 

>80 09(3.55) 17(4.64) Degree 05(1.97) 03(0.82) 

Total 253(100) 367(100) Total 253(100) 367(100) 

Socio economic status Number (%) Religion Number (%) 

Class i 120 (19.35) HINDU 579 (93.38) 

Class ii 38 (6.13) MUSLIM 35 (5.65) 

Class iii 180 (29.04) JAIN 06 (0.97) 

Class iv 221 (35.64) TOTAL 620 (100) 

Class v 61 (9.84)   

Total 620 (100)   

 

The prevalence of ocular morbidity in the present study was 60.64%. Out of 376 study participant who had morbidity, 

164(43.62%) were male and 212(56.38%) were female, 148(39.36%) had one ocular morbidity, 172(45.74%) had two, 46 

(12.24%) had three and 10(2.66%) had four morbidities. The mean number of ocular morbidity per person was 1.78 + 1.05. 

The mean number of ocular morbidity in male and female study participant was 1.75+ 0.66 and 1.81 + 0.82 respectively. 

The total number of ocular morbidities observed across 376 study participant was 670. The common ocular morbidity 

noted were 249 (37.16%) had cataract, 230(34.33%) had refractive error, 45(6.71%) had diabetic retinopathy, 41(6.12%) had 

pseudophakia / aphakia, 34(5.07%) had hypertensive retinopathy, 24 (3.58%) had pterygium, 16(2.39%) had acute 

conjunctivitis, 10(1.49%) had glaucoma, 7(1.04%) had stye, 5(0.75%) had nystagmus, 5(0.75%) had chalazion and 4(0.60%) 

had dacrocystitis. 

In our study, the prevalence rate of ocular morbidity was 55.66%, 69.46% and 61.54% among 60 to 65 years, 66 to 70 

years and above age 80 years respectively. As the age increased the prevalence rate of ocular morbidity also increased. (ϰ
2
 = 

12.46, p = 0.01) Though male preponderance was seen, sex of the study participant was not significantly associated with 

prevalence of ocular morbidity. Although ocular morbidities were higher in participants belonging to Muslim and Jain 

religion, it was not significantly associated with prevalence of ocular morbidity. Literacy rate was significantly associated (ϰ
2
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= 11.98, df = 4, p = 0.02); whereas socioeconomic status and occupation of study participant was were not associated with 

prevalence of ocular morbidity. (Table 2 and 3) 

 

Table 2: Association between age and literacy status of study participant and ocular morbidity 

Ocular Morbidity ϰ
2
 = 12.46, df = 

4, p = 0.01 Age 

(in years) 

Present 

N (%) 

Absent 

N (%) 

Total      n (%) 

60 – 65 221 (55.66) 176 (44.34) 397 (100) 

66 – 70 91 (69.46) 40 (30.54) 131 (100) 

71 – 75 42 (72.41) 16 (27.59) 58 (100) 

76 – 80 06 (75.00) 02 (25.00) 08 (100) 

>80 16 (61.54) 10 (38.46) 26 (100) 

Total 376 (60.64) 244 (39.36) 620 (100) 

Literacy status Present 

N (%) 

Absent 

N (%) 

Total 

N (%) 

ϰ
2
 = 11.98, df = 

4, p = 0.02 

Illiterate 200 (67.34%) 97 (32.66%) 297 (100) 

Primary 127 (55.70%) 101 (44.30%) 228 (100) 

Secondary 28 (51.85%) 26 (48.15%) 54 (100) 

Puc 18 (54.54%) 15 (45.46%) 33 (100) 

Degree 03 (37.5%) 05 (63.5%) 8 (100) 

Total 376 (60.64) 244 (39.36) 620 (100) 

 

Table 3: Association between sex, religion and occupation of study participant and ocular morbidity 

Ocular Morbidity ϰ
2
 = 3.12, df 

= 1, p = 0.07 Sex Present 

N (%) 

Absent 

N (%) 

Total 

N (%) 

Male 164 (64.82) 89 (35.18) 253 (100) 

Female 212 (57.77) 155 (42.23) 367 (100) 

Total 376 (60.64) 244 (39.36) 620 (100) 

Religion Present 

N (%) 

Absent 

N (%) 

Total 

N (%) 

ϰ
2
 = 5.65, df 

= 2, p = 0.06 

Hindu 344 (59.41%) 235 (40.59%) 579 (100) 

Muslim 27 (77.14%) 08 (22.86%) 35 (100) 

Jain 05 (83.33%) 01(16.67%) 06 (100) 

Total 376 (60.64) 244 (39.36) 620 (100) 

Occupation Present 

N (%) 

Absent 

N (%) 

Total 

N (%) 

ϰ
2
 = 5.46, df 

= 3, p = 0.14 

Retired 54 (72.98) 20 (27.02) 74 (100) 

Farmer 129 (59.72) 87 (40.28) 216 (100) 

Industry worker 45 (57.69) 33 (42.31) 78 (100) 

Housewife 148 (58.73) 104 (41.27) 252 (100) 

Total 376 (60.64) 244 (39.36) 620 (100) 

 

Discussion 
A total of 620 participants were examined in the study. The 

prevalence of ocular morbidity in our study was 60.64%. 

Out of 376 study participant, who had morbidity, 43.62% 

were male and 56.38% were female. In various studies 

across India, prevalence of ocular morbidity varied from 40 

to 90%. A cross sectional study conducted in Jasra and 

Saidabad blocks of Allahabad, reported 40.92% ocular 

morbidity among elderly. A higher morbidity was seen 

among female (53.60%).
7
 A comparative study among 

elderly of urban and rural areas in Allahabad showed 66.5% 

prevalence of ocular morbidity among rural elderly 

individual.
8
 A study conducted in Barabanki, revealed  

 

 

88.8% ocular morbidity among elderly population in rural 

area
9
. Female gender (59.20%) was more prone for ocular  

morbidity, which was seen in a study in Jasra and Saidabad 

blocks of Allahabad.
7
  

A study conducted in Kanpur, stated that average ocular 

lesion per case was 1.24 and the range was between one to 

three.
10

A cross sectional study carried out in Wardha district 

of Maharashtra revealed ocular morbidity rate as 1.21 

lesions per elderly person.
11

 Our study was conducted 

among elderly and the above mentioned studies were among 

general population so some differences were seen. In our 
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study two ocular morbidities was commoner than one. The 

number of ocular lesions was more in female participant. 

A study conducted in Bundelkhand, noted that the 

prevalence of cataract to be 41%, aphakia 14.2%, refractive 

error 43.4%, glaucoma 3.7% and corneal opacity 3.3%.
12

 

Another study conducted in Wardha district, revealed that 

refractive error (85%) to be the most common ocular 

morbidity among elderly followed by cataract (36.3%), dry 

eye (12.7%), diabetic retinopathy (8.9%) and glaucoma 

(5.6%).
13 

The findings in our study were mostly similar to 

the observations seen in various studies with cataract 

topping the list followed by refractive error. As the age 

increased protein in the lens of eye starts fusing to form 

cataract, which might be the cause for higher prevalence of 

cataract. 

As the age increased the prevalence rate of ocular 

morbidity also increased (ϰ
2
 = 12.46, p = 0.01). This 

increase in prevalence rate as age increases can be due to 

various factors which include, weakening of their pupillary 

muscles leading to refractive error, coagulation of lens 

proteins leading to cataract, decrease in neurons as age 

increases leading to neural and retinal changes, association 

with other diseases like diabetes and hypertension leading to 

their complications, which cause ocular morbidity. People 

with better education tend to be more attentive and 

concerned about their health and hygiene, which decreases 

the risk of morbidity, which may be the reason for lower 

prevalence of ocular morbidity. A similar study conducted 

among rural elderly in Wardha district, showed significant 

association between various ocular morbidities with 

increasing age (p<0.05) and educational status (p<0.05).
13

 A 

study conducted among urban population of Meerut 

revealed that ocular morbidity was significantly higher 

(p<0.01) in female (56.2%) than male (49.1%).
6
 

In our study there was no statistical significant 

difference, but except class V SES, decreasing trend was 

seen from lower to upper class, but no such trend was seen 

in relation to occupation. Though among Muslim, 77.14% 

and among Jain, 83.33% had an ocular morbidity, religion 

was not significantly associated with prevalence of ocular 

morbidity. This may be mainly due to the Hindus 

predominance in the area which led to less study subjects of 

other religion. 

 

Conclusion 
The present cross sectional study, noted a prevalence rate of 

60.64% ocular morbidity among elderly in rural area. 

Ocular morbidity favoured people with higher age, female 

sex and illiterates. Major causes for ocular morbidity 

included cataract, refractive error, retinopathies and 

glaucoma, all of which are preventable or treatable. 

Prevalence of ocular morbidities varied with age, sex, 

religion and literacy status of study participant. 

Based on the findings of our study, the 

recommendations which can be implemented include, need 

for more comprehensive interventions targeting the 

identification of risk factors, development of screening 

procedures using simple diagnostic criteria which can be 

utilized for training the field workers, mobile health clinics 

equipped with all basic modern technologies can be the 

solution for curing the cases who are reluctant to seek care 

for their illness. 
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Case Report

ABSTRACT
A 14‑year‑old girl presented to the outpatient department with a midline neck swelling, clinically suspected to be a thyroglossal cyst. Routine 
ultrasonography of the neck showed the absence of thyroid gland in its anatomical position and the presence of lingual thyroid with multiple cystic 
changes. Computed tomography revealed an infrahyoid and lingual dual ectopic thyroid with the absence of thyroid in its normal anatomical 
location. Tc‑99m pertechnetate confirmed the diagnosis of dual ectopic thyroid. Thus, ectopic thyroid, though rare, must be considered as a 
differential diagnosis for a thyroglossal cyst.

Keywords: Dual ectopic, ectopic thyroid, Tc-99m pertechnetate, thyroglossal cyst

INTRODUCTION

Ectopic thyroid is a developmental abnormality characterized 
by the presence of thyroid tissue in any location other than its 
normal anatomic position. It was first reported by Hickman 
in 1869. It is more common in females,  with the ratio being 
3–4:1.[1] Lingual ectopic accounts for 70%–90% of all cases 
with clinical incidence between 1:4000 and 1:10,000.[2] 
Simultaneous presence of two ectopic foci of thyroid tissue 
is rare, and very few such cases have been reported, with a 
female preponderance of 1.5:1.[3] In most cases, the normal 
thyroid gland is absent.[2] We report a case of dual ectopic 
thyroid, clinically suspected to be a thyroglossal cyst, and 
its management.

CASE REPORT

A 14‑year‑old girl presented to our outpatient department 
with a painless midline neck swelling for the past 2 years, 
insidious in onset, gradually progressive. She was clinically 
euthyroid, with no other complaints. On examination, there 
was a solitary ovoid swelling, 3 cm × 4 cm in the midline 
of the upper third of the neck. The swelling moved with 
deglutition and protrusion of the tongue, analogous to a 
thyroglossal cyst [Figure 1]. However, it was unusually firm 
in consistency and nontransilluminant. Her oral cavity and 
oropharynx were normal.

The patient underwent ultrasonography of the neck, which 
showed the absence of thyroid gland in its normal anatomical 
position, with a lingual thyroid with multiple cystic changes. 
Computed tomography (CT) scan of the neck with contrast 
revealed a fairly well‑defined heterogeneously enhancing 
mass with few hypodense areas in the infrahyoid region, 
in the midline, within the pretracheal fascia, measuring 
3 cm horizontally × 2.4 cm craniocaudally × 1.8 cm 
anteroposteriorly, opposite C3–C5 vertebral bodies. Ironically, 
another mass was detected, which was homogenously 
enhancing, measuring 0.9 cm anteroposteriorly × 1 cm 
horizontally × 1.2 cm craniocaudally, located at the base 
of the tongue [Figure 2]. Contrast CT affirmed the absence 
of thyroid gland in its anatomical position and, thus, the 
diagnosis of dual ectopic thyroid.

She was found to be hypothyroid as wel l ,  with 
the hormonal levels as follows: free T3 – 4.54 pg/
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mL, free T4 – 0.73 ng/dL, and thyroid‑stimulating 
hormone (TSH) – 24.55 μIU/mL.

Tc‑99m pertechnetate scan showed no tracer uptake 
in normal anatomical thyroid bed, but showed two 
separate foci of activity, that is, one in the midline in 
the upper neck and the other in the base of the tongue, 
suggesting that ectopic tissues at both these sites were 
functional [Figure 3].

The patient was started on tablet levothyroxine 75 μg OD 
as per the endocrinologist’s advice. Thyroid function tests 
were repeated after 2 months and were within normal 
limits. Furthermore, the size of thyroid swelling decreased 
significantly after 4 months of therapy [Figure 4].

DISCUSSION

The thyroid gland develops from a thickening of the 
endodermal epithelium in the foregut between the first and 
second branchial arches at the base of the tongue. The cells 
proliferate to form the thyroid bud and then a diverticulum, 
which expands and migrates from the base of the tongue to 
lie anterior to the trachea.[4]

Arrest in descent occurs most commonly just below the 
foramen cecum, resulting in a lingual ectopic, or sometimes 

between geniohyoid and mylohyoid muscles, resulting in a 
sublingual ectopic, or just above and below the level of the 
hyoid bone.[2] To our knowledge, 63 cases of dual ectopic 
thyroid have been reported, with age range being 11 days 
to 75 years.

Although ectopic thyroid is a congenital anomaly, it may 
present at any age, usually during puberty or pregnancy.[5] 
Alt et al. stated that heterotopia due to aberrant migration 
has inadequate blood supply and is not able to release a 
sufficient amount of hormones.[6] This leads to increased 
TSH and goitrous enlargement of the ectopic thyroid tissue. 
About half of the patients with dual ectopic are euthyroid, 
and the rest are hypothyroid.[7]

Patients with lingual ectopic may be asymptomatic or may 
present with dysphagia, dysphonia, stomatolalia, cough, 
foreign body sensation, snoring, sleep apnea, respiratory 
obstruction, or hemorrhage.[7] The patient was asymptomatic, 
and the lingual ectopic was not clinically evident. This added 
to difficulty in clinical diagnosis.

Scintigraphy, using Tc‑99m, I‑131, or I‑123, is an important 
diagnostic tool to detect the presence or absence of 
thyroid in its normal location and to unmask additional 
sites of thyroid tissue. It is both sensitive and specific for 
differentiation of an ectopic thyroid from other causes of 
midline neck masses such as thyroglossal cyst, lipoma, or 
enlarged lymph node.[7] It also helps differentiate a lingual 
thyroid from other swellings in the base of the tongue such 
as hypertrophic lingual tonsil, vallecular cyst, and mucus 
retention cyst.[8]

There is no consensus about the optimal therapeutic 
strategy, perhaps due to the rarity of this clinical 
entity. Most authors agree that surgical treatment of 

cba

Figure 2: Contrast computed tomography showing infrahyoid ectopic in a and c (arrow), ectopic tissue at the base of the tongue in b and c (dotted arrow)

Figure 1: Movement of swelling with (a) on deglutition, (b) on protrusion 
of tongue

ba
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ectopic thyroid in the neck depends on patient’s age, 
functional thyroid status, size of the ectopic and its local 
symptoms (airway obstruction, dysphagia, and dysphonia), 
and complications of the mass (ulceration, bleeding, cystic 
degeneration, or malignancy). Some recommend complete 
surgical resection, considering the potential of malignant 
transformation.[7] The rates of malignant transformation 
in ectopic and eutopic thyroid tissue are similar, with 
most common histopathological subtype being follicular 
in lingual ectopic, papillary carcinoma at other sites.[9] 
For asymptomatic euthyroid patients, regular follow‑up is 
recommended to detect mass enlargement or development 
of complications. For hypothyroid patients with mild 
symptoms, levothyroxine replacement therapy may lead to 
considerable mass reduction.[7]

As our patient was hypothyroid with no evidence of 
complications of the ectopic tissue, with a significant 
decrease in size of neck swelling after commencement of 
levothyroxine replacement therapy, conservative approach 
with regular follow‑up was advised.

CONCLUSION

With this case study, we would like to propose that ectopic 
thyroid, though rare, must be considered as a differential 
diagnosis for a thyroglossal cyst. Primarily, ultrasonography 
is a must to locate the thyroid gland in its normal position. 
If dual ectopic thyroid tissue is suspected, thyroid function 
should be evaluated by thyroid uptake scan and thyroid 
hormone estimation. Thus, one can have a decisive 
evaluation, which, in turn, will help have protocolled 
management of such cases.

A high index of suspicion for ectopic thyroid tissue is 
essential to avoid unnecessary surgery and resection 
of functional ectopic thyroid tissue with consequent 
hypothyroidism.
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Clinical History:

A 16-year-old male patient presented with headache and blurring of vision since few months. On examination the 
patient was afebrile. There was raised cerebrospinal fluid (CSF) pressure with normal CSF analysis.

Imaging Findings:

Non-contrast axial computed tomography (NCCT) image shows a well-defined, lobulated hyperdense mass lesion 
with internal cystic areas involving body and atria of right lateral ventricle (along septum pellucidum), extending into 
body of left lateral ventricle, 3rd ventricle and cerebral aqueduct measuring ~ 8.4 (AP)x6.4 (TR) x8 (CC) cm. Lateral 
and 3rd ventricles were moderately dilated. Magnetic resonance (MR) images show a T1, T2 and FLAIR 
hyperintense, solid-cystic intraventricular mass lesion. It was abutting bilateral medial temporal lobes. 
Posteroinferiorly, the lesion is seen to cause mass effect on bilateral cerebellar hemispheres and vermis. There 
were areas of diffusion restriction and neovascularity within the lesion. Mild subfalcine herniation with midline shift to 
left side by 2 cm was present. Inferior herniation of cerebellar tonsil by 1.4 cm was seen with central canal dilatation 
of visualised cervical spinal cord. Subarachnoid spaces around bilateral optic nerves appear prominent with tortuous 
optic nerves.

Discussion:

Intraventricu¬lar neoplasms may present as an incidental finding at imaging or may manifest with symptoms 
depending on their location, including symptoms of increased intracranial pressure. These lesions may arise from 
various ventricular structures, including the epen¬dymal lining, subependymal layer or choroid plexus or they may 
have an undetermined cell of origin. Neoplasms involving the ventricular system include ependymoma, 
subependymoma, choroid plexus neoplasms, central neurocytoma, subependymal giant cell tumour, meningioma, 
rosette-forming glioneuro¬nal tumour, and metastases. [1] The location may vary according to the type of tumour. 
Choroid plexus papillomas occur mainly in children, with predilection for the lateral ventricles while in adults it 



usually is more frequently found in the fourth ventricle. Ependymomas are most frequent in the posterior fossa in 
children, and in adults they are generally supratentorial. [2] Central neurocytoma most commonly involves the lateral 
ventricle from the foramen of Monro. On plain CT, the tumour usually appears as a lobulated, hyperdense, isodense 
or mixed lesion. It is seen attached to the septum pellucidum and may extend to both lateral ventricles. Calcifications 
and cysts may be present. [2] On MR imaging, they present as ‘bubbly’ mass in frontal horn or body of lateral 
ventricle. They are heterogeneous, mostly isointense to gray matter on T1WI and show heterogeneous, 
hyperintense appearance with numerous cyst-like areas on T2WI. Low signal on T2* GRE, indicates calcification, 
blood vessels, or haemorrhage. They demonstrate moderate to strong gadolinium enhancement. The main features 
of central neurocytoma include: i) a lateral ventricular location, ii) occurrence in young adults, iii) characteristic 
radiological imaging findings, iv) resemblance to oligodendroglioma or ependymoma on light microscopy, v) a 
neuronal origin seen on electron microscopic and immunohistochemical examination, and vi) a favorable prognosis 
with benign biological behavior. [3] Currently, immunostaining for synaptophysin can confirm the neuronal nature as 
was confirmed in this case.[4] Surgical management with a gross-total resection (GTR) is currently the gold standard 
treatment for central neurocytomas, which is associated with least recurrence. Radiotherapy and radiosurgery can 
be regarded as adjuvant treatments when GTR cannot be achieved, the patient is inoperable, or the tumour is 
aggressive. [5] Written informed patient consent for publication has been obtained.

Differential Diagnosis List:  Central neurocytoma with signs of intracranial hypertension, Subependymal giant cell 
astrocytoma, ependymoma, choroid plexus papilloma, metastasis 

Final Diagnosis:  Central neurocytoma with signs of intracranial hypertension 
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Figure 1
a

Description: Non contrast axial computed tomography (NCCT) image shows a well-defined, lobulated 
solid-cystic hyperdense mass lesion involving body and atria of right lateral ventricle, extending into 
body of left lateral ventricle, 3rd ventricle and cerebral aqueduct. Septum pellucidum is bowed to left 
side. Lateral and 3rd ventricles are moderately dilated. Origin: © Department of Radiology, KLES Dr. 
Prabhakar Kore Hospital & Medical Research Centre, Belagavi, India 2019



Figure 2
a

Description: T2-weighted axial MR image shows a mildly hyperintense, ‘bubbly’ intraventricular lesion 
with T2-hyperintense cystic areas causing mass effect and hydrocephalus.Origin: © Department of 
Radiology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, Belagavi, India 2019



Figure 3
a

Description: T2-weighted axial MR image shows prominent subarachnoid spaces around bilateral 
optic nerves with tortuous optic nerves. Origin: © Department of Radiology, KLES Dr. Prabhakar Kore 
Hospital & Medical Research Centre, Belagavi, India 2019



Figure 4
a

Description: Linear and punctate areas of blooming are seen within the lesion on susceptibility 
weighted image – s/o neovascularisation. Origin: © Department of Radiology, KLES Dr. Prabhakar 
Kore Hospital & Medical Research Centre, Belagavi, India 2019



Figure 5
a

Description: T1 weighted sagittal MR image demonstrates inferior herniation of cerebellar tonsil by 1.4 
cm with central canal dilatation of visualised cervical spinal cord. Sella is widened and empty.Origin:
© Department of Radiology, KLES Dr. Prabhakar Kore Hospital & Medical Research Centre, Belagavi, 
India 2019



Figure 6
a

Description: Moderate to intense heterogeneous enhancement is seen within the lesion on post-
contrast coronal T1-weighted image. Origin: © Department of Radiology, KLES Dr. Prabhakar Kore 
Hospital & Medical Research Centre, Belagavi, India 2019
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New GLP-1 Analog in Type 2 Diabetes

Drug Update

1Manjunath Goroshi

the currently approved GLP-1 receptor agonists and 
explores the new GLP-1 receptor agonists in 
development. It also concentrates on the 
physiological basis for early use of GLP-1 receptor 
agonists, their use as an alternative to insulin 
therapy, the rationale for combining them with 
insulin and their cost-effectiveness.

GLP-1 is an incretin hormone secreted by L-cells in 
the distal small bowel and colon. GLP-1 is released 
in response to food absorption in the gut and helps to 
stimulate insulin secretion in the pancreatic b-cells, 
while also suppressing glucagon secretion. The 
action of the incretin hormones - GLP-1 and 
glucose-dependent insulinotropic polypeptide 
(GIP) account for up to 60% of insulin secretion 

5after oral glucose intake.

Effects of GLP-1 RA delivery strategies on drug 
efficacy and safety

Different modification approaches not only affect 
the pharmacokinetic profiles of GLP-1 RAs but also 
strongly influence their efficacy, safety profile and 
usability. The main pharmacological efficacy 
biomarkers determined in Phase 3 studies for GLP-1 
RAs are based on the pharmacokinetic properties, 
GLP-1 RAs could be roughly divided into short-
acting agonists which are administered once or 
twice daily, and long-acting agonists which are 
administered once weekly. The two groups of GLP-
1 RAs, while sharing many similarities, present 
different pharmacodynamic features and, thus yield 
different anti diabetic efficacy.

Introduction

Type 2 diabetes mellitus is a complex, progressive 
disease affecting an estimated 425 million people 
between the ages of 20 and 79, and that type 2 
diabetes comprise about 90% of these cases. A 
number of unmet needs are present with traditional 
T2DM therapies, which can lead to insufficient 
glucose control and increased risk of diabetic 

1complications.

Metformin has remained the first-line treatment for 
type 2 diabetes. Other therapeutic options to manage 
glucose levels include insulin, sulphonylureas, and 

2
thiazolidinediones.  However, maintaining glucose 
homeostasis with these drugs remains challenging 

3for many patients.  Furthermore, some of these 
drugs particularly insulin and sulfonylurealead to 
undesired risks including hypoglycemia and weight 
gain. Thus, identifying new drugs and developing 
more effective and safer treatments is necessary to 

4achieve optimal management of type 2 diabetes.

An emerging class of diabetes therapeutics, the 
glucagon-like peptide-1 receptor agonists (GLP-1 
RAs), seems to address many of the unmet needs of 
individuals with T2DM. This review summarises 
the recent findings and current clinical guidelines of 

ABSTRACT 

Oral Semaglutide, an investigational GLP-1 analog for type 2 diabetes, achieved its primary end point in Phase 3a 
trial. The trial compareda once-daily tablet of oral Semaglutide with placeboin patients with type 2 diabetes 
uncontrolled with diet and exercise alone. The highest dose also significantly reduced body weight, a secondary end 
point. 

Taken as a whole, the results released are consistent with the clinical profile of injectable GLP-1 receptor agonist 
therapy, thus far suggesting high glycemic efficacy and ability to achieve glycemic goals, with low risk of 
hypoglycemia and additional benefit of weight loss.
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study in type 2 diabetes demonstrating preservation 
of ß-cell function after 3 years of treatment with a 

11-13
short-acting GLP-1 RA.

GLP-1 Analog for Type 2 Diabetes

In patients with type 2 diabetes, the class of drugs 
called glucagon-like peptide 1 (GLP-1) receptor 
agonists are highly effective for blood glucose 
control. They also help to reduce weight, and some 
may provide cardiovascular benefits. However, 
they’re currently only available in injectable form, 
which is known to be a barrier for some patients and 

12providers.

Oral version may be on the horizon.

Oral semaglutide, an investigational GLP-1 analog 
for type 2 diabetes, achieved its primary end point in 
the PIONEER 1 Phase 3a trial, according to data 
presented at the American Diabetes Association's 
Scientific Sessions in June 2017.The trial compared 
a once-daily tablet of oral Semaglutide (3, 7, and 14 
mg) with placeboin patients with type 2 diabetes 
uncontrolled with diet and exercise alone. All 3 
doses significantly reduced HemoglobinA1c 
compared with placebo by 26 weeks. The highest 
dose also significantly reduced body weight, a 
secondary end point. As part of its PIONEER 

Biological actions of GLP-1 and pathophysiology 
in diabetes and obesity

Major effect of GLP-1 are related to glucose 
metabolism, increasing pancreatic ß-cell insulin 
secretion (in a glucose dependent manner) and 
inhibiting hepatic glucose production via reduced á-
cell glucagon secretion. A uniformly reduced 
incretin effect is seen in individuals with type 2 
diabetes and obesity with reduced GLP-1 levels in 

6the majority.  Pancreas remains responsive to GLP-1 
but is no longer responsive to glucose-dependent 
insulinotropic polypeptide (GIP), which is the most 
likely reason for a reduced or absent incretin effect. 
Subsequently GLP-1 RAs have been a significant 
development in the pharmacological management 
of type 2 diabetes. Furthermore, GLP-1 upregulates 
the expression of glucokinase and glucose 
transporter genes involved in glucose metabolism 
and transport, improving whole body glucose 

6-8
disposal and insulin resistance.  A significant 
reduction in ß-cell volume is demonstrated in obese 
individuals with type 2 diabetes (63%) or pre-

9diabetes (40%) compared to healthy obese controls.  
Animal studies have suggested that GLP-1 and GIP 
can increase ß-cell mass (regeneration and reduced 

10apoptosis)  with findings of a small (n=69) clinical 

5GLP-1 Synthesis, Release, Metabolism &Effects of GLP-1 on body organs



no Drug Dose USFDA EMA PHASE 3

1 Dulaglutide Trulicity 0.75 or 18 Sep 14 25 Nov 14 AWARD
1.5 mg

2 Semaglutide 0.5 mg or 18 Oct 17 2 Dec 16 SUSTAIN
1.5 mg/week

3 Efpeglenatide 8 mg Yet to be Yet to be –
approved approved

4 Itca 650 20 mcg, 40 mcg Rejected Yet to be FREEDOM
approved

Table 1 : Clinical status of GLP-1 agonists
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before reaching the intestine. Another main risk for 
GLP-1 and its analogs absorption is their rapid 
degradation by enzymes secreted throughout the GI 
lumen, like pepsine, pancreatic enzymes, and 

15
peptidases and enzymes from the intestinal flora.

Discussion :

With the rising prevalence of obesity and associated 
type 2 diabetes attention has rightly been directed 
towards treatment strategies that promote weight 
loss. GLP-1 RAs have become a successful 
treatment for type 2 diabetes and obesity with 
effective glucose control and modest weight loss. 
Their potential cardiovascular benefits are also 
receiving increasing focus and may lead to use 
earlier in the disease process, atleast for those with 
pre-existing cardio vascular disease. Despite their 
success, even with the development of longer-acting 
agents, we still see heterogeneity in response to 
treatment, both in terms of weight loss and HbA1c 
reduction. This may reflect a number of factors e.g. 
pharmacokinetics, that results in different drug 
exposure athe same dose (e.g. depending on body 
size), or other patient factors (biological and non- 
biological) that might alter response. There have 
been some small advances in this area with studies 
attempting to explain the heterogeneity, particularly 
weight change, by stratification ofweight loss: 
‘responders’ (who have lost = 5% of their initial 
body weight) and ‘nonresponders’ (who have lost = 
5% of their initial body weight). It is perhaps not 
surprising that early response to a weight loss 
intervention can predict long-term weight loss. The 
future in obesity and type 2 diabetes management 
clearly involves combination treatments that mimic 

program, investigators are also evaluating oral 
semaglutide in 9 other phase 3a trials comparing the 
investigational therapy with available antidiabetic 
agents. Results have been announced for 4 of those 
trials, with the remainder expected before the end of 
2018.

Taken as a whole, the results released are consistent 
with the clinical profile of injectable GLP-1 receptor 
agonist therapy, thus far suggesting high glycemic 
efficacy and ability to achieve glycemic goals, with 
low risk of hypoglycemia and additional benefit of 
weight loss is seen.

Investigators plans to submit oral semaglutide for 
regulatory approval in 2019, according to a 
company spokesperson. The US Food and Drug 
Administration approved semaglutide injection 
(Ozempic) for type 2 diabetes in December, 2017. 
Meanwhile, the quest for oral insulin is also 
advancing. A recent preclinical study reported that a 
novel oral insulin formulation decreased blood 

14
glucose by 45% over 10 hours.

Barriers to Oral Glucagon-Like Peptide-1 and 
Glucagon-Like Peptide-1 Analog Delivery

As a gatekeeper of the human body, the GI tract has 
several barriers that thwart drugs from being 
absorbed. It provides an optimum environment for 
the entry of nutrients and for digestion but is a hostile 
environment to pathogens and xenobiotics, making 
the absorption of oral-active drugs a real challenge. 
The variable pH along the GI tract (pH ranging from 
13 to 6.58) is the first impasse to peptide absorption. 
This variation induces several modifications on 
peptides that can lead to the loss of their 
conformation or even to their partial destruction 
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the benefits of bariatric surgery with glycaemic 
benefit, control of appetite and weight loss. The 
hope is that the combination of gut hormone 
analogues will have additive or even synergistic 
effects in improving glycaemic control and reducing 
caloric intake and subsequently weight loss. At 
present we are some way off from this reality with 
only a few examples of novel peptide co-agonists 
demonstrating proof of concept. It does however 
seem highly likely that the next decade will deliver 
significant advances in combination therapies for 

16-17
obesity and associated type 2 diabetes.
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INTRODUCTION
Mandibular lesions may be odontogenic or non- odontogenic. 
Odontogenic lesions may be with or without mineralization. 
As described by H.G.B Robinson, Ameloblastoma is a 
benign tumor that is usually unicentric, non- functional, 
anatomically benign and clinically persistent. The World 
Health Organization (WHO) defines ameloblastoma as 
a locally invasive polymorphic neoplasia that often has a 
follicular or plexiform pattern in a fibrous stroma. In 20% 
of the cases, it is in the maxilla while in 80% of the cases, it 
occurs in the mandible.1 
The purpose of this report is to describe the imaging findings, 
differential diagnosis and treatment of Ameloblastomas 
with detailed discussion of a solid, multiloculated type of 
Ameloblastoma of the mandible. 

CASE REPORT
A twenty-two-year-old male presented to department 
of radiodiagnosis, AIIMS, Patna with a painless swelling 
over right jaw and angle of mouth in the past four months. 
No history of fever was present. On examination there 
were no features of inflammation involving skin over the 
swelling. Lab analysis showed normal blood picture and 
ESR (erythrocyte sedimentation rate). Plain and contrast 
computed tomography (CT) images with 3D reconstruction 

were obtained.
Computed tomography coronal bone window image showed 
a large, expansile lesion involving body and ramus of right 
side of mandible. It was associated with an unerupted tooth 
(fig 1).
The axial plain CT image of the mandible revealed a very 
large well-defined radiolucent expansile lesion involving the 
right body and ramus of the mandible causing expansion 

A B S T R A C T

Introduction: Ameloblastoma is a benign locally invasive epithelial odontogenic tumor comprising 1% of all tumors and 
cysts arising in the jaw. It is usually found in the third and fourth decade in the body ramus region of the mandible. It is 
associated with a high recurrence rate post excision.
Case report: A young male presented with a few months’ history of a painless swelling over jaw. No inflammatory features 
were present. Routine hematological examination was within normal limits. Computed tomography (CT) plain and contrast 
showed a well-defined radiolucent expansile lesion involving the right body and ramus of the mandible causing expansion 
of the body and ramus. Heterogeneously enhancing soft tissue and few bony septations were seen within it. 3- Dimensional 
image using volume rendering technique (VRT) showed ‘soap bubble appearance’ of the lesion. Histopathology in this case 
showed a combination of follicular and plexiform type pattern of ameloblastoma.
Conclusion: In conclusion, ameloblastoma is the most commonly occurring odontogenic tumor in the mandibular body 
ramus region in the middle age group, however other differential diagnosis such as odontogenic keratocyst, odontogenic 
myxoma and central giant cell granuloma must be ruled out. CT and MRI have advantages over conventional radiographs as 
they show better extent and soft tissue involvement.

Keywords: Ameloblastoma, Mandible, Keratocyst, Recurrence

Case RepoRt

Figure-1: Axial CT bone window image shows a large, 
expansile lesion involving body and ramus of right 
hemimandible. An unerupted tooth is also seen on the right 
side.
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fig 4 shows 3- Dimensional image using volume rendering 
technique (VRT) showed the expansile multiloculated lesion 
with a classical “soap- bubble appearance”.

DISCUSSION
Ameloblastomas constitute approximately 1% of all tumors 
of the mandible and usually present in 3rd and 4th decades 
of life as a painless swelling.1 They don’t have any gender 
predilection. Most Ameloblastomas are benign. They are 
odontogenic tumors composed of epithelial elements, 
histologically seen as follicular (more common) or plexiform 
patterns. Histopathology in this case showed a combination 
of follicular and plexiform type pattern. Basaloid, granular 
and desmoplastic types are other less common variants. 
However, the biological behavior cannot be predicted by 
their histology.
Most common location (~ 80%) for this lesion is body ramus 
region of the mandible while rest of them arise in the maxilla, 
in the maxillary tuberosity.1 There are four radiographic 
patterns described in literature- a) Unicystic type, b)
Spider-web pattern, c) Soap bubble/multilocular pattern 
and d) Honeycomb or solid pattern. They have a tendency 
for extensive root resorption.2 Tooth displacement and 
destruction of inferior alveolar canal can be other findings. 
On imaging, Ameloblastomas usually have well defined, 
frequently corticated and
occasionally scalloped margins.2 The investigations include 
Panoramic radiographs, computed tomography, magnetic 
resonance imaging and biopsy. A review article6 based on 
retrospective study of a series of panoramic radiographs 
classified radiolucent lesions into those with well-defined 
and ill-defined borders. Lesions which show well-defined 
borders can include radicular cyst, residual cyst, dentigerous 
cyst, keratocyst, ameloblastoma, eosinophilic granuloma and 
simple bone cyst. Lesions with ill-defined borders include 
osteomyelitis, osteoradionecrosis, osteoblastoma, squamous 
cell carcinoma and metastasis. Pseudo lesions can also occur 
in the mandible like Stafne cyst which is a pseudocyst arising 
from bone remodeling caused by the adjacent submandibular 
gland. Radiological features such as large lesion size, 
bone scalloping, relationship to an impacted tooth or the 
mandibular canal, tooth resorption, as well as ill-defined 
lesion borders, require further radiological work-up. A CT 
is usually helpful for determining the margins of the lesion, 
its contents, and its extension into soft tissues.2 Though most 
radiolucent lesions with well-defined sclerotic borders are 
thought to be benign, MRI may reveal clinically unsuspected 
malignant disease. Such accurate assessment is the drawback 
of panoramic radiographs. As an exception to previously 
mentioned radiographic patterns, the desmoplastic variant 
of ameloblastoma often manifests in maxilla as a mixed 
radiolucent and sclerotic lesion, resembling a benign fibro 
osseous lesion.3

The lesion may resemble an odontogenic keratocyst and 
sometimes the differentiation may be possible only on 
histopathological correlation.4 There are, however, a few points 
which may aid in the differentiation radiologically. According 
to literature odontogenic keratocysts have lower CT density 
with higher heterogeneity than Ameloblastomas.5 One of 

Figure-2: Axial plain CT image of the mandible shows soft 
tissue density within the lesion. No calcifications were seen 
within it. Few foci of break in continuity of osseous margin 
are seen, however there is no perilesional extension of soft 
tissue.

Figure-3: Coronal post contrast CT image shows 
heterogeneous enhancement within the lesion. There were 
no hemorrhagic fluid-fluid levels within the lesion.

Figure-4: 3-D image using volume rendering technique 
(VRT) shows the expansile multiloculated lesion with 
classical honeycomb or “soap- bubble appearance”.

of the body and ramus. Soft tissue density and few bony 
septations were seen within it. Few foci of break in continuity 
of osseous margin was seen, however there was no perilesional 
extension of soft tissue.
Fig 2 shows the axial and coronal post contrast CT images 
show heterogeneous enhancement within the lesion. Fig 3 and 
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the studies showed a significant difference regarding bony 
expansion, impacted teeth and high-density areas between 
the two.5 According to this study, the presence of high-
density areas is the most useful feature in the differential 
diagnosis of ameloblastomas and keratocystic odontogenic 
tumors.
The treatment of ameloblastoma is surgery with wide 
resection to high recurrence rate especially of solid/muticystic 
variety. Recurrence rate after excision has been reported in up 
to 33% of reported cases.1 The recurrence rate after curettage 
is much higher (90-100%).3 Radiotherapy can be considered 
for patients with positive margins who are not amenable to 
re- excision.3 A margin of 1.5–2 cm beyond the radiological 
limit to ensure all microcysts are removed. 
Final diagnosis was made as Multiloculated type of 
ameloblastoma of the mandible.

CONCLUSION 
Although very often the diagnosis of ameloblastoma is made 
on basis of radiographic features, one should never rely on it 
alone. In conclusion, all such lesions should be biopsied, and 
an accurate histologic diagnosis should be obtained before 
definitive treatment is started.2
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IntrOductIOn
MRI has emerged recently as a leading modality for evaluating 
and characterising FLLs/masses [1]. The use of faster sequences 
has permitted high-quality imaging of the whole liver with high 
inherent soft tissue contrast [2]. Diffusion-Weighted Imaging (DWI), 
a powerful MRI technique, is unique in providing information that 
reflects tumour cellularity and the integrity of the cellular membrane 
when compared to conventional techniques. The technique can 
be widely employed for tumour detection, tumour characterisation, 
and to monitor the treatment response [3].

DW-MRI technique derives its image contrast based on the 
differences in the mobility of protons (mainly associated with 
water) between the tissues [4-6]. The primary applications of DW-
MRI include detecting early stages of acute cerebral stroke [7], 
demyelinating disease, and intracranial tumours [8-11]. DW-MRI 
measurements are rapid to perform (usually 1-5 min) and do not 
need the administration of exogenous contrast medium. Thus, DW-
MRI can be appended along with the current imaging protocols 
without an increase in the examination time [3]. Moreover, due to 
substantial advancements in the hardware and coil systems, DW-
MRI is appropriate for  hepatic imaging with improved quality of 
image [12]. In addition, DW-MRI has the ability to prognosticate 
the response to chemotherapy and radiotherapy. Another recent 
development, the whole-body DW-MRI, has also reported 
substantial potential for tumour detection; however, it needs further 
evaluation [3].

DW-MRI is an attractive technique due to its assessment of tissue 
diffusivity without the use of gadolinium chelates and moreover the 
technique reduces the requirement of administering contrast medium 

during valuation of FLLs [12,13]. It is usually employed using two b 
values (e.g., b = 0 s/mm2 and b = 1000 s/mm2) to acquire meaningful 
interpretation [3]. ADC, a quantitative parameter calculated from 
DW-MRI, measures the diffusion in the biological system. It is useful 
in the differential diagnosis of malignant and benign hepatic lesions 
[13-15]. Reduction in mean ADC value postulates malignant lesions, 
while increased ADC values postulate benign lesions [16].

Further, the advent of parallel imaging techniques, particularly 
sensitivity encoding (SENSE), can be used to decrease the phase-
encoding steps without the loss of spatial resolution [17,18]. This 
technique not only shortens the acquisition time and minimises echo-
planar imaging artefacts, but also improves the quality of images 
acquired with DW single-shot echo-planar imaging [19]. Hence, the 
current study intended to evaluate the role of DW-MRI in differentiating 
between malignant and benign liver lesions based on ADC values.

MAtErIALS And MEtHOdS
The present 1-year, hospital-based, cross-sectional study was 
conducted in the Department of Radiodiagnosis from January 
2015 to December 2015. An ethical clearance was obtained from 
the Institutional Ethics Committee before the initiation of the study. 
Also, all the patients were briefed about the nature of the study and 
a written consent was taken from each participant. The study was 
conducted among 30 patients diagnosed for FLLs on contrast-
enhanced MDCT of the abdomen. Exclusion criteria included 
postoperative patients, patients with hepatic neoplasms, who have 
undergone chemotherapy or radiation therapy, and patients with 
history of trauma. Patients with artificial pacemaker, metallic implants, 
and metallic foreign body were also omitted from the study. 
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ABStrAct
Introduction: Magnetic Resonance Imaging (MRI) is an 
important imaging modality for assessing and charactersing 
Focal Liver Lesions (FLLs). Diffusion-Weighted (DW) imaging, 
a powerful imaging tool, adds valuable information to MRI and 
provides unique information related to tumour cellularity and 
the integrity of the cellular membrane. The technique can be 
widely applied for tumour detection, tumour characterisation, 
and for monitoring the response to treatment. 

Aim: To evaluate the role of Diffusion-Weighted Magnetic 
Resonance Imaging (DW-MRI) in differentiating between 
malignant and benign FLLs.

Materials and Methods: A total of 30 patients with FLLs 
diagnosed on Multi Detector Computed Tomography (MDCT) 
were evaluated. Demographic and clinical characteristics 
of all the patients were noted. Biochemical investigations, 
histopathological examinations, and radiological investigations, 
including Contrast-Enhanced Computed Tomography (CECT) 

imaging and DW-MRI were also performed and recorded. DW-
MRI was performed with b values of 50, 400, and 800 mm2/s; 
and Apparent Diffusion Coefficient (ADC) values were also 
calculated. SPSS 20.0 was used to analyse the data.

results: Out of 30 FLLs diagnosed, 19 (hepatocellular 
carcinoma: 11 and metastatic FLLs: 8) were malignant and 
11 (haemangiomas: 5, abscesses: 3, simple hepatic cysts: 2, 
focal nodular hyperplasia: 1) were benign. Among these, all 
the malignant lesions and three benign lesions, which showed 
typical imaging findings of abscess, displayed restricted 
diffusion. The cut-off mean ADC value: 1.077×10-3 sq. mm/sec 
was used to differentiate malignant and benign FLLs. The mean 
ADC value of benign FLLs was 1.372±0.308×10-3 sq. mm/s and 
mean ADC value of malignant lesions was 0.878±0.147×10-3 sq. 
mm/s.

conclusion: Overall, DW-MRI combined with ADC can be used 
to detect FLLs and serves as a diagnostic tool for differentiating 
them as malignant and benign.



Aakaar Kapoor and Rajendra V Mali, Characterisation of FLLs using DW-MRI www.ijars.net

International Journal of Anatomy, Radiology and Surgery. 2019 Apr, Vol-8(2):RO33-RO373434

the difference observed was not statistically significant (p >0.3236). The 
mean size of the malignant FLLs (6.21±3.43 cm) was larger than the 
benign FLLs (4.86±1.95 cm). However, the difference was not statistically 
significant (p >0.2443). Alpha-fetoprotein levels were significantly raised 
in patients diagnosed with malignant FLLs (47.86 ± 35.70 ng/ml) when 
compared to benign FLLs (6.18±3.43 ng/ml; p=0.0007).

The comparison of CECT features, presence of necrosis, type of 
lesions, MRI features, biopsy status, and FLL subtypes along with 
ADC status are summarised in [Table/Fig-2]. Of total 19 patients with 
malignant FLLs, 10 patients showed hyperintense arterial phase. 
Whereas, 18 out of the 19 lesions showed washout of contrast on 
delayed phase and appeared isointense or hypointense. Among 
the patients with malignant lesions, only four of them showed 
portal vein invasion. Necrosis was observed in eight and two of 

data collection
Demographic characteristics of the study population including age 
and gender was recorded. The patients were then briefed about 
the procedure i.e., about the noise of the gradient coils and need to 
control the body movements for successful image acquisition. Along 
with this, biochemical investigations, radiological investigations 
(contrast-enhanced CT imaging and MRI), and histopathological 
examinations (of lesion sampled) were also performed.

Imaging Protocol
DW-MRI was conducted using Magnetom Symphony 1.5T MRI 
(Siemens, Germany) for imaging the patients diagnosed with FLLs. 
All the tests were performed using parameters, such as field of view 
(350-400 cm in adults; 180-200 cm in pediatrics), slice thickness 
(4-5 mm), and matrix size (512×512). DW-MRI was performed 
by following the steps sequentially: spin-echo T1 weighted (axial/
sagittal), spin-echo T2 weighted (axial/ coronal), and single shot 
echo-planar imaging (axial) with b-value of 50, 400,and 800 sec/
mm2. The ADC values were calculated by marking three regions 
of interest and were correlated with results obtained on contrast-
enhanced CT scan and histopathology or other laboratory 
investigations.

StAtIStIcAL AnALySIS
Statistical analysis was performed using SPSS 20.0. The categorical 
data were expressed as rates, ratios, proportions, and percentages. 
The continuous data were expressed as mean±standard deviation. 
Chi-square test was used to compare the demographic and imaging 
features with ADC status. One-way ANOVA was used to compare 
MRI features with ADC scores. The p≤0.05 was considered 
statistically significant.

rESuLtS
Based on the contrast-enhanced MDCT diagnosis, of the 30 
patients with FLLs, 19 were malignant and 11 were benign. The 
demographic and clinical characteristics of the study patients are 
shown in [Table/Fig-1]. The patients were aged between 24 and 89 
years with many patients in the age-group of 51-60 years. Majority 
(20%) of the patients presented with the chief complaint of jaundice 
and ascites. The mean alpha-fetoprotein level in patients with FLLs 
was 32.5 ng/mL.

Variable n (%); n = 30

Gender

Male
Female

19 (63.33%)
11 (36.67%)

age (years)

≤ 50
51-60
≥ 61

7 (23.33%)
13 (43.33%)
10 (33.33%)

Clinical presentation

Abdominal pain 3 (10%)

Ascites 6 (20%)

Fatigue 4 (13.33%)

Fever 1 (3.33%)

Jaundice 6 (20%)

Pain 2 (6.67%)

Upper gastrointestinal bleed 3 (10%)

None 5 (16.67%)

Mean alpha-fetoprotein level 32.5 ng/mL

[table/Fig-1]: Demographic and clinical characteristics of the study patients.

The mean age of the patients was 56.7 ± 13.53 years with a male to 
female ratio of 1.7:1. The mean duration of presenting complaints was 
6.34 years; it was higher in patients with malignant FLL (6.89±4.14 
years) than in patients with benign (5.37±3.77 years) FLL. However, 

Variable

adC status

p-valueMalignant, 
n (%)

Benign, n 
(%)

age 
(years)

≤50
51-60
≥61

2 (28.57)
9 (69.23)
8 (80.00)

5 (71.43)
4 (30.77)
2 (20.00)

0.0807

Gender
Male 14 (73.68) 5 (26.32)

0.1221
Female 5 (45.45) 6 (54.55)

CeCT 
Features

neCT
Hyperintense
Hypointense
Isointense
Isointense/Hypointense

0
15 (68.18)
2 (100.0)
2 (40.0)

1 (100.0)
7 (31.82)

0
3 (60.0)

0.360

arterial phase
Hyperintense
Hypointense
Isointense
Isointense/Hypointense

10 (83.33)
0
0

9 (75)

2 (16.67) 
5 (100)
1 (100)
3 (25)

0.0010*

Venous phase
Hyperintense
Hypointense
Peri Enhancement

8 (80.0)
3 (33.33)
8 (72.73)

2 (20.0)
6 (66.67)
3 (27.27)

0.0780

delayed phase
Hyperintense
Hypointense
Isointense
Isointense/Hypointense

1 (50.0)
8 (57.14)
8 (80.0)
2 (50.0)

1 (50.0)
6 (42.86) 
2 (20.0)
2 (50.0)

0.3970

portal vein invasion
Yes
No

4 (100.0)
15 (57.69)

0
11 (42.31)

0.2810

necrosis
Yes
No

8 (80.0)
11 (55.0)

2 (20.0)
9 (45.0)

0.3481

Types of 
lesions

Single
Multiple

6 (50.0)
13 (72.22)

6 (50.0)
5 (27.78)

0.3950

MRi 
Features

T1Wi
Hypointense
Isointense
Isointense/Hypointense

17 (68.0)
1 (33.33)
1 (50.0)

8 (32.0)
2 (66.67)
1 (50.0)

0.4611

T2Wi
Hyperintense
Isointense
Isointense/Hypointense

19 (67.86)
0
0

9 (32.14)
1 (100.0)
1 (100.0)

0.7781

Restricted diffusion
Yes
No

19 (86.36)
0

3 (13.64)
8 (100.0)

0.0060*

Biopsy
Yes
No

11 (84.62)
8 (47.06)

2 (15.38)
9 (52.94)

0.0830

Fll 
subtypes

Haemangioma
Abscess
Cyst
Focal nodular 
hyperplasia
Hepatocellular carcinoma
Metastases

0
0
0
0

11 (100.0)
8 (100.0)

5 (100.0)
3 (100.0)
2 (100.0)
1 (100.0)

0
0

-

[table/Fig-2]: Comparison of demographic, contrast enhanced computed tomog-
raphy features, magnetic resonance imaging features with apparent diffusion coef-
ficient status (malignant and benign).
ADC: Apparent diffusion coefficient; CECT: Contrast-enhanced computed tomography; NECT: 
Non-enhanced computed tomography; FLL: Focal Liver Lesions; MRI: Magnetic resonance imag-
ing; WI: Weighed image; p-values indicate comparison of all the mentioned features with ADC 
status (malignant and benign lesions); *Statistically significant
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the malignant and benign lesions, respectively. All the malignant 
cases showed restricted diffusion, whereas only three benign cases 
showed restricted diffusion, which were cases of hepatic abscess. 
The difference observed was statistically significant (p=0.006). Out 
of 30 samples, 13 were biopsied, among which 11 were malignant 
lesions and two were benign i.e., abscess.

The most common malignant lesion was hepatocellular carcinoma 
(36.67%), while the most common benign lesion was haemangioma 
(16.67%).The lesions were characterised as malignant and benign 
according to the CT and DW-MRI imaging [Table/Fig-3-8]. CT reveals 
multiple well-defined lesions involving both the lobes of the liver, 
which show early enhancement on arterial phase with washout on 
venous and delayed phases. DW-MRI shows multiple hyperintense 
lesions, which show restricted diffusion with a mean ADC value of 
0.720×10-3 sq. mm/s [Table/Fig-3]. Limited MRI reveals multiple 
T2 hyper intense lesions involving both the lobes of the liver; DW-
MRI reveals restricted diffusion in these lesions with a mean ADC 
value of 0.708×10-3 sq. mm/s [Table/Fig-4]. DW-MRI shows lesions 
without restricted diffusion with a mean ADC value of 1.644×10-3 sq. 
mm/s [Table/Fig-5]. DW-MRI shows lesion with restricted diffusion 
with an ADC value of 0.790×10-3 sq. mm/s [Table/Fig-6]. DW-MRI 
shows the cyst without restricted diffusion with a mean ADC value 
of 2.176×10-3 sq. mm/s [Table/Fig-7]. DW-MRI shows ADC value 
map without restricted diffusion with an ADC value of 1.056×10-3 
sq. mm/s [Table/Fig-8].

There was a statistically significant difference between mean ADC 
values and restricted diffusion, biopsied samples, and FLL subtypes 
(p<0.01) [Table/Fig-9].

[table/Fig-3]: A 60-year-old male patient with multicentric hepatocellular carci-
noma: (a) CT-plain; (b) CECT arterial phase; (c) CECT venous phase; (d) Delayed 
phase; (e) MRI axial T2WI; (f) MRI axial T1WI; (g) DW-MRI, b 800; (h) ADC map.

[table/Fig-4]: Multiple biopsy showing adenocarcinoma liver metastases from 
unknown primary adenocarcinoma liver metastases: (a) CT-plain; (b) CECT arterial 
phase; (c) CECT venous phase; (d) Delayed phase; (e) MRI axial T2 WI; (f) MRI axial 
T1WI; (g) DW-MRI, b 800; (h) ADC map.

[table/Fig-5]: Giant haemangiomas showing periphery puddling on contrast study 
characteristic of haemangiomas: (a) CT-plain; (b) CECT arterial phase; (c) CECT 
venous phase; (d) Delayed phase; (e) MRI axial T2WI; (f) MRI coronal T1WI; (g) DW-
MRI, b 800; (h) ADC map.

[table/Fig-6]: A 27-year-old male patient with a lesion with characteristic imaging 
feature of hepatic abscess: (a) CT-plain; (b) CECT arterial phase; (c) CECT venous 
phase; (d) Delayed phase; (e) MRI axial T2WI; (f) MRI coronal T2 WI; (g) MRI axial 
T1WI; (h) DW-MRI, b 800; (i) ADC map.

[table/Fig-7]: A well-defined non-enhancing lesion with few tiny specks of 
calcification in segment 7 suggestive of hepatic cyst: (a) CT-plain; (b) CECT arterial 
phase; (c) CECT venous phase; (d) Delayed phase; (e) MRI coronal T1WI; (f) MRI 
axial T2 WI; (g) DW-MRI, b 800; (h) ADC map.

[table/Fig-8]: A 40-year-old female patient with a focal nodular hyperplasia, with 
a central scar in segment: (a) CT-plain; (b) CECT arterial phase; (c) CECT venous 
phase; (d) Delayed phase; (e) MRI coronal T2 WI; (f) MRI axial T2WI; (g) MRI axial 
T1WI; (h) DW-MRI, b 800; (i) ADC map.

Variable Groups
adC values 
(Mean±Sd)

p-value

T1Wi Hypointense 1062.83±430.52 0.8755

Isointense/Hypointense 1085.15±190.00

Isointense 1195.83±397.35

T2Wi Hyperintense 1073.32±422.80 -

Isointense/Hyperintense 1219.50±0.00

Isointense/Hypointense 1056.00±0.00

Restricted 
diffusion

Yes 882.49±141.64
0.0001*

No 1414.65±501.37

Biopsy
Yes 865.28±156.36

0.0102*
No 1239.99±468.98

Fll subtypes Abscess 857.93±59.52

Cyst 1891.65±402.84 0.0001*

Hepatocellular carcinoma 868.35±168.63

Haemangioma 1650.90±316

Metastases 888.64±127.19

Focal nodular hyperplasia 1056±0.00

[table/Fig-9]: Comparison of magnetic resonance imaging features with mean 
apparent diffusion coefficient values.
ADC: Apparent diffusion coefficient values; FLL: Focal liver lesions; WI: Weighed image; 
*Statistically significant

The best threshold mean ADC value was 1.077×10-3 sq. mm/sec 
for differentiation between malignant and benign FLLs. Hence, the 
mean ADC value of the 11 benign lesions was 1.372±0.308×10-3 
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sq. mm/s. While, mean ADC value of the 19 malignant lesions was 
0.878±0.147×10-3 sq.mm/s [Table/Fig-10].

Final diagnosis Mean adC (x10-3 sq. mm/s)±Sd

Malignant lesions

Hepatocellular carcinoma (n=11) 0.868±0.168

Metastasis (n=8) 0.888±0.127

Mean ADC for malignant lesions (n=19) 0.878±0.147

Benign lesions

Haemangioma (n=5) 1.650±0.316

Abscess (n=3) 0.857±0.059

Simple cyst (n=2) 1.891±0.402

Focal nodular hyperplasia (n=1) 1.056±0.000

Mean ADC for benign lesions (n=11) 1.372±0.308

Grand total 1.077±0.408

[table/Fig-10]: Mean apparent diffusion coefficient values of focal liver lesion 
subtypes. 
ADC: Apparent diffusion coefficient

dIScuSSIOn
Dynamic contrast examination, which requires contrast material to 
enhance the quality of images is expensive and carries potential 
side-effects, whereas DW-MRI can be used without any necessity 
for contrast material, within the duration of held breath [20]. In 
addition, early detection and characterisation of the FLLs are 
challenging for the radiologists. During the past two decades, the 
advancement in MRI scanners and fast imaging MRI techniques 
enabled the accurate characterisation of FLLs. Although, several 
studies have suggested the importance of DW-MRI and ADC in 
the differentiation of malignant and benign lesions, still it remains 
uncertain; for instance, vascular metastasis is often confused with 
haemangiomas during imaging [12]. Thus, the current study focused 
to evaluate the role of DW-MRI in differentiating between malignant 
and benign liver lesions.

The current study emphasised the diagnostic accuracy of DW-MRI 
to distinguish malignant and benign FLLs, which is similar to that 
noted in various other studies [4,12]. Specific cut-off ADC value 
was used in this study to distinguish between malignant and benign 
FLLs as done in previous reports [1,21]. In our study, 1.077×10-3 
sq. mm/sec was considered as the mean threshold or cut-off value 
to differentiate malignant and benign FLLs. The mean ADC value 
for benign focal hepatic lesion in this study was similar to study 
published by Bruegel M et al., [22]. In case of malignant FLLs, the 
mean ADC value is comparable to that of other studies [4,12].

In our study, to differentiate between malignant and benign hepatic 
lesions using DW-MRI, we evaluated the signal intensity changes 
using a b-value of 50 s/mm2, 400 s/mm2 and 800 s/mm2. Although, 
suboptimal signal-to-noise ratio and artifacts hinder the detection 
of the FLLs, a high b-value DW-MRI facilitates the differentiation of 
malignant FLLs from haemangioma and cysts. Malignant lesions 
showed high signal intensity due to restricted diffusion of extracellular 
water molecules whereas cystic lesions, such as haemangiomas 
and cysts exhibited decreased signal intensity at increasing b-values 
owing to a high fluid content. However, some haemangiomas 
showed perseverance of high signal in some part of the lesion. 

Theoretically, ADC values are obtained using two different b-values. 
In addition, ADC values depend upon the types and quantities of 
b-values as well as diffusion of tissues. Also, it is stated that, ADC 
values are accurate if the b-values are higher [23]. Likewise in our 
study, malignant lesions showed high signal attenuation on DW-
MRI using a high b-value (800 sec/sq. mm) rather than a b-value of 
50 sec/sq. mm. Conversely, benign lesions, including haemangiomas 
and cysts showed low signal intensity on DW-MRI using a high 
b-value (800 sec/sq. mm) than at b-value of 50 sec/sq. mm. The 
malignant FLLs showed true restriction of diffusion on DW-MRI and 

ADC map. Whereas, benign lesions showed absence of restricted 
diffusion on DW-MRI and ADC map. Therefore, out of 30 patients 
with FLLs studied, 27 FLLs were differentiated into malignant and 
benign lesions by visual assessment with DW-MRI and ADC value. 
However, the other three cases could not be differentiated as they 
were the cases of abscess.

Benign lesions, such as liver cysts and haemangiomas showed 
higher ADC values than malignant lesions, such as hepatocellular 
carcinomas and metastases. Concurrent to our findings, several 
studies have reported significantly higher ADC values in benign 
compared to malignant FLLs [24,25]. Sometimes ADC values are 
often variable among various studies, which is partly related to 
different equipment and different b-values. To sense smaller diffusion 
distances and slow-moving water molecules, b-values should be 
higher. However, if the b-values are smaller, ADC value tends to be 
larger, because of reduction in signal strength due to diffusion and 
contamination of ADC values by micro-perfusion [26].

LIMItAtIOn
The potential limitations encountered in the study include the following: 
hepatic abscess cases that showed restricted diffusion in our study 
had lower ADC values. The diagnosis in these cases relied upon 
clinical and CECT findings. Despite there being significant differences 
in mean ADC values of malignant and benign FLLs on a group 
basis, characterisation of FLLs using ADC values showed overlap in 
the present study. Another limitation of our study was that only few 
individuals with FLLs were studied when subgroups were taken into 
consideration; for example, benign hepatocellular lesions, such as 
hepatic adenoma were not observed in our study. Hence, comparison 
was not conducted between solid malignant and benign masses. 

cOncLuSIOn
Malignant FLLs show true restriction of diffusion on DW-MRI and 
have low ADC value than that of benign FLLs. Hence, DW-MRI 
combined with ADC can be used as a screening tool for detecting 
FLLs and as a diagnostic tool for characterising them as malignant 
or benign. DW-MRI must be done both at low and high b values for 
high sensitivity for the detection of FLLs. The DW-MRI sequence is 
a useful diagnostic tool, since it can be performed in free breathing; 
there is no need to use contrast media, and it can accurately 
diagnose and differentiate malignant and benign hepatic masses. 
However, studies on variants of FLLs are required for evaluation of 
DW-MRI in characterisation of hepatic masses. 
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Abstract
Worldwide, the occurrence of obesity has markedlyBackground: 

increased over the past decades with serious public health consequences.
Obese pregnant women are more likely to develop hypertension,
pre-eclampsia and gestational diabetes, resulting in obstetric complications
which in turn may contribute to an increase in adverse child outcomes and
maternal mortality. The present study was done to determine the
prevalence of obesity and its association with socio-demographic variables,
obstetric history and mental health.

 This study was nested within an ongoing cohort study,Methods:
CASCADE, in a public hospital in Bangalore. The study participants
comprised of 280 pregnant women who were 18 years of age and above,
with a gestational age of less than 24 weeks, enrolled between a period of
August 1 , 2017 until April 30 , 2018. Weight and height were measured
using calibrated devices to calculate the body mass index.

 The prevalence of obesity was observed to be 33.9% among theResults:
pregnant mothers. Obesity was found to be significantly associated with
age, history of abortion, gravidity on multivariate logistic regression. No
association was found with depression and anxiety.

Obesity is an important health concern among urbanConclusions: 
pregnant women in the region of South India. The prevalence is much
higher than that reported in other studies. Increasing age, multigravidity and
past history of abortion were significantly associated with maternal obesity.
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Introduction
Worldwide, the occurrence of obesity has markedly increased 
over the past decade, and the World Health Organization (WHO) 
has termed it as a “global epidemic” with serious public health  
consequences1. According to a recent estimate, about 13% of 
the world’s adult population (11% of men and 15% of women) 
were obese in 20161. Using the WHO classification, body 
mass index (BMI) is estimated by dividing a person’s weight in  
kilograms by the square of height in meters (kg/m2) and is  
used to classify an individual as being underweight, normal  
overweight or obese; accordingly, obesity is defined as having  
a BMI greater than or equal to 302.

In low- and middle-income countries (LMIC), the prevalence 
of obesity ranges from being as low as 3.4 % to as high as  
73.7% among women in the reproductive age group3,4. With 
the improving economy and better standard of living, the preva-
lence of overweight and obesity surpass that of underweight 
on a global scale5. In India, according to the National Family  
Survey-4 (NFHS-4), the prevalence of obesity is shown to 
be in the range of 13–50 % in an urban population while the  
range for rural areas is slightly less in the range of 8–38%6. 
This, in turn has resulted in a steep incline in the burden of  
non-communicable diseases (NCD’s)7.

Obese pregnant women are more likely to develop hyperten-
sion, pre-eclampsia and gestational diabetes8,9, resulting in 
obstetric complications which in turn may contribute to an 
increase in the maternal mortality10,11. Moreover, the off-
spring of obese women tend to be large for gestational age 
and have a higher incidence of birth injuries and congenital  
abnormalities12.

As obesity is a modifiable risk factor, it is imperative to identify 
this early so as to avoid any adverse consequence. While it is  
known that intake of calorie rich diet is an important risk  
factor for obesity, it is important to explore the ecological 
risk factors that could be of regional interest. The present  
study was done to determine the prevalence of obesity and its  
association with socio-demographic variables, obstetric history  
and mental health.

Methods
Study setting and participants
This study was nested within the ongoing ‘CASCADE’  
cohort study, which is analyzing the effect of prenatal exposure 
to maternal cortisol, depression and anxiety on infant devel-
opment in Bangalore, the protocol of which has already been  
published13,14. The cohort study is being conducted at Jayanagar 
General Hospital in Bangalore, which is a sub-district hospital. 
The study participants comprised of pregnant women, 18 years 
of age and above, with a gestational age of less than 24 weeks.  
High-risk pregnancies and women with a history of intake of 
steroidal drugs over the past year were not eligible to participate  
according to the study protocol’s eligibility criteria. Data was  
analyzed for a study period of 9 months from August 1st 2017 
until April 30th 2018, for those women who had completed their  
baseline visit; the number of these amounted to 280.

Electronic data capture was done using an Android-based  
application (CASCADE App version- 6). Data pertaining to 
socio-demographic factors and obstetric history was obtained. 
The socio-demographic variables included age, religion,  
education, occupation and socio-economic status of the study  
respondents.

The study participants were screened for depression using the 
Edinburg Postnatal Depression Scale (EPDS), the scores of  
which range from 0 to 30 points15. The 10-item Pregnancy  
Related Anxiety (PRAQ) scale was used to measure anxiety16.  
The data collected was uploaded and stored in a cloud server.

Calculation and categorization of BMI
Weight was recorded in kg using a TANITA HD 318, Class III 
electronic weighing scale, which was calibrated using standard 
weights from time-to-time. The scale was place on a stable 
part of the ground. The digital display was checked for ‘zero’  
reading. The women were asked to stand bare-feet on the scale 
with minimal clothing and look straight ahead. One reading  
to the nearest 100 g was taken.

Height was measured in cm using a stadiometer. The participant 
was asked to remove her shoes and stand as tall and straight as 
possible with feet together, arms held loosely by the side and 
shoulders relaxed with her back, including the posterior surface  
of the head and heels applied to the wall. The head was posi-
tioned in the Frankfurt plane, such that an imaginary line joining 
the upper margin of the external auditory meatus and lower bor-
der of the orbit of the eye was placed horizontal. The head plate 
of the stadiometer, fixed to the wall, was pulled down and placed  
horizontal. Height was recorded to the nearest 0.1cm.

BMI was estimated by dividing the recorded weight in kg by the 
height in m2, and classified using the WHO criteria2.

Data analysis
Data were downloaded from the cloud server and cleaned before 
analysis. Statistical analysis was done using SPSS version 
23. The prevalence of obesity was calculated by means of 
descriptive statistics in terms of proportion. The association  
between independent variables and obesity (dependent variable) 
was determined using bivariate analysis and reported in terms 
of crude odd’s ratio (COR). The independent variables were 
dichotomized into two categories for the purpose of analysis. 
Those variables with P-value of ≤ 0.2 on the univariate analysis 
were entered into multivariate logistic regression model to cal-
culate the adjusted odd’s ratio and to eliminate the effect of 
confounding. Those variables with p<0.05 in the multivariate  
analysis were considered to be significant.

Ethical approval
Ethics committee approval was taken from the Institutional 
Ethics Committee of Indian Institute of Public Health-Banga-
lore [IIPHHB/TRCIEC/118/2017] and permission from the study 
hospital was taken prior to start of the study. Written informed  
consent was taken from all the respondents and they were  
assured of privacy and confidentiality of their data.
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Results
Raw data for this study are available on OSF17.

Socioeconomic profile
The socioeconomic profile of the study respondents is shown 
in Table 1. Most of the respondents were more than 20 years of 
age (72.9%). More than 90% were housewives. A total of 57.5% 
of subjects belonged to upper lower class and 72.1% were  
Muslims.

Prevalence of obesity
The prevalence of obesity was observed to be 33.9% among 
the pregnant mothers, with a mean BMI of 23.8±4.8 (kg/m2)  
(Figure 1; Table 1).

Association of socio demographic variables with obesity
Association between sociodemographic variables with obesity 
showed that respondents who were more than 20 years of age 
were prone to obesity during pregnancy (adjusted odd’s ratio:  
2.412 (1.091-5.333); p=0.030) than those who were less than  
20 years of age (Table 2).

Association of obstetric variables with obesity
In total, 41.7% of the multigravida women were obese  
(Figure 2). Table 3 shows the association between the obstetric 
variables with obesity. We found that gravidity and obesity were 
significantly associated wherein multigravida women were 
four times more likely to be obese (adjusted odd’s ratio: 4.375  
(1.184-16.161); p=0.027); The strength of association with other  

Table 1. Sociodemographic profile of study participants.

Sociodemographic variable N (%)

Age, years ≤ 20 76 (27.1%)

≥ 20 204 (72.9%)

Religion Hindu 73 (26.1%)

Muslim 202 (72.1%)

Christian 5 (1.8%)

Respondent education ≤ high school 203 (72.5%)

≥ high school 77 (27.5%)

Respondent occupation Working 23 (8.2%)

Housewife 257 (91.8%)

Socio-economic status Upper-middle class 36 (12.9%)

Lower-middle class 83 (29.6%)

Upper-lower class 161 (57.5%)

Figure 1. Prevalence of obesity.
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Table 2. Association of socio-demographic variables with obesity.

Variables
Non-obese, 
n (%)

Obese,  
n (%)

Crude odds 
ratio (CI)

p-value Adjusted odds 
ratio (CI)

p-value

Total 186 (100) 94 (100)

Age ≤ 20 years  
(total, n=76)

59 (77.6) 17 (22.4) 1 1

≥ 20 (total, n=204) 127 (62.3) 77 (37.7) 2.069  
(1.007-4.252)

0.048 2.412  
(1.091-5.333)

0.030

Respondent’s 
years of 
schooling

≤ 10 years (total, 
n=203)

133 (65.5) 70 (34.5) 1

≥10 years (total, 
n=77)

53 (68.8) 24 (31.2) 0.929  
(0.444-1.945)

0.846

Respondent’s 
occupation

Working (total, n=23) 16 (69.6) 7 (30.4) 1

Housewife (total, 
n=257)

170 (66.1) 87 (33.9) 1.170  
(0.464-2.950)

0.740

Socioeconomic 
class

Upper middle class 
(total, n=36)

22 (61.1) 14 (38.9) 1

Lower middle class 
(total, n=83)

59 (71.1) 24 (28.9) 0.45  
(0.163-1.278)

0.135 0.533  
(0.223-1.275)

0.157

Upper lower class 
(total, n=161)

105 (65.2) 56 (34.8) 0.528  
(0.197-1.417)

0.205 0.671  
(0.303-1.483)

0.324

Figure 2. Distribution of obesity with gravida status.

variables such as history of abortions, parity and number of  
children was rather weak.

Association of psychological variables with obesity
No association was found between obesity with either depres-
sion (crude odds ratio: 0.933 (0.499-1.741); p=0.826] or with 
anxiety [crude odds ratio: 0.653 (0.309-1.377); p=0.263) during  
pregnancy (Table 4).

Discussion
In this study we estimated the prevalence of obesity among  
women during early to mid-pregnancy and its association with 

socio-demographic, obstetric and psychological variables. The 
prevalence of obesity among these women was 33.6%. Vittal  
et al. observed much lower prevalence rate of 8.2% in their  
study done among pregnant women in Hyderabad18. Likewise, 
about 11.7% of the pregnant women in Kozhikode were found  
to be obese19. In western countries, the prevalence of mater-
nal obesity is found to range from 1.8% to 25.3%20. The higher  
prevalence of obesity in our study could be attributed to higher 
pre-pregnancy values of BMI, which was not estimated in this  
study. Women with higher pre-pregnancy BMI are at a higher  
risk of obesity during pregnancy21,22. According to an estimate  
from the year 2014, about 20 million women were reported 
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Table 3. Association of obstetric variables with obesity.

Variables Non-obese, 
n (%)

Obese, n 
(%)

Crude odds 
ratio (CI)

p- value Adjusted odds ratio 
(95% CI)

p- value

Total 186 (100) 94 (100)

Unplanned 
pregnancy

No (total, n=154) 97 (63) 57 (37) 1

Yes (total, n=126) 89 (70.6) 37 (29.4) 0.551  
(0.296-1.026)

0.060 0.531 (0.277-1.019) 0.115

Gravida Primigravida (total, 
n=117)

91 (77.8) 26 (22.2) 1

Multigravida (total, 
n=163)

95 (58.3) 68 (41.7) 4.675  
(1.367-15.987)

0.014 4.375 (1.184-16.161) 0.027

Parity Nullipara (total, 
n=129)

97 (75.2) 32 (24.8) 1

Para (total, n=151) 89 (58.9) 62 (41.1) 0.606  
(0.162-2.276)

0.452

H/O Abortion No abortion (total, 
n=218)

147 (67.4) 71 (32.6) 1

Abortion (total, n=62) 39 (62.9) 23 (37.1) 0.498  
(0.212-1.169)

0.109 0.388 (0.94-1.447) 0.36

Number of 
living children

None (total, n=144) 106 (73.6) 38 (26.4) 1

1 or more (total, 
n=136)

80 (58.8) 56 (41.2) 0.611  
(0.173-2.155)

0.444

Table 4. Association of psychological variables with obesity.

Variables Non-Obese, n (%) Obese Crude odds ratio (CI) p-value

Total 186 (100) 94 (100) N/A N/A

Depression Depressed (total, n=100) 69 (69) 31 (31) 0.933 (0.499-1.741) 0.826

Not depressed (total, n=180) 117 (65) 63 (35) 1

Pregnancy-related Anxiety Anxious (total, n=124) 82 (66.1) 42 (33.9) 0.653 (0.309-1.377) 0.263

Non-anxious (total, n=156) 104 (66.7) 52 (33.3) 1

to be obese in India23. This is mostly ascribed to the changing  
lifestyles, with particular reference to dietary habits compris-
ing of high intake of processed foods and poor intake of essential  
micronutrients and fiber, known as ‘nutritional transition24.  
Moreover, obesity tends to be concentrated in urban women,  
largely from better socio-economic background25. However, in our 
study, lower income appeared to increase the risk; this finding has 
been corroborated by other studies21.

In our study, among the socio-demographic variables, only age 
appeared to be significantly associated with obesity wherein 
women above the age of 20 years were more likely to be obese. 
Misra et al. also observed that increasing age contributed to 
a rise in the prevalence of obesity7. Analysis of NFHS data 
also indicates a similar trend26. Among the obstetric variables’  
gravidity appeared to have a significant relationship with obes-
ity. The likelihood of multigravida womenbeing obese was  
significantly higher in our study; other studies have also cited  

synonymous findings21,27. While other studies have shown that  
obese women were at a greater risk of pregnancy loss28,29, in the 
present study, the strength of association between past history  
of abortion and obesity was found to be weak.

We did not observe any link between mental morbidities such 
as anxiety, depression and obesity. Anxiety and depression may  
result in weight gain in some instances30 and some studies have 
shown the existence of a modest association31,32.

Obesity is a multifactorial health-related condition. Since the  
present study was nested within an ongoing cohort study, as 
described in the study section, we could collect data pertain-
ing to a few selected risk factors relevant to obesity from the  
baseline study tool. Also, we could not analyze gestational 
weight gain as the pre-pregnancy BMI value was not available.  
Moreover, in lower-income settings, majority of the pregnant  
women report to the antenatal clinic later in pregnancy and hence  
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the BMI during early pregnancy may not always be obtained.  
As a part of the study protocol, women with severe obstetric com-
plications and those with a history of recent intake of steroidal  
medication were excluded from the study which could have 
impacted our study findings and limited the generatability of the 
study results.

The present study highlights obesity as an important health  
concern among urban pregnant women of this region of South  
India. The prevalence is much higher than that reported in 
other studies. Increasing age, multigravidity and past history of  
abortion were significantly associated with maternal obesity.

Data availability
Raw data for this study, including answers to the questionnaire, 
the BMI and EPDS and PRAQ scores, are available on OSF.  
DOI: https://doi.org/10.17605/OSF.IO/FB5MS17.

Data are available under the terms of the Creative Commons 
Zero “No rights reserved” data waiver (CC0 1.0 Public domain  
dedication).
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ABSTRACT:  With the growing population and industrialization, the potability of drinking water has been 

decreased due to pollution and improper sanitization. In this context the present study was aimed to check the 

potability of drinking water by Multiple Tube method and Membrane Filter technique and to identify bacteria 

from Membrane Filter technique. 100 samples from 10 different wards of Belagavi City were collected. 

Bacteriological analysis was done for the presence of fecal coliforms, fecal Streptococci, Salmonella and 

Shigella by presumptive coliform test and multiple tube method (MPN) and membrane filter (MF) techniques 

were used for estimation of coliform bacteria. Twelve out of 100 samples were found to be unsatisfactory for 

drinking purpose. A total of five different strains were isolated from 100 samples. Genera isolated were 

Corynebacterium species, Micrococci, Gram positive Bacilli, Staphylococcus aureus, Citrobacter freundii. 

88% of the sources were hygienic for drinking purposes and for the rest of the sources, proper measure should 

be taken to maintain sanitary of the drinking water by regular check on the equipment, maintaining structural 

faults and proper disinfection of equipments. 

Keywords: Potable water; Most probable number; Membrane filter; Fecal coliforms; Water sources. 

1. INTRODUCTION 

Water is a precious natural resource and one of the most essential requirements for all kinds of life, as 

it could not be replaced by any other known natural or man-made compound, it has its unique physical and 

chemical properties. After air, potable water is second essential need for existing of human life on this planet 

earth. Life itself originates in ocean water, about 3.2 billion years ago. Groundwater, which makes up about 

20% of the world’s fresh water supply and is about 0.61% of the entire world’s water, so it is most important 

sources of potable water throughout the world [1]. Groundwater is used for domestic and industrial water 

supply and also for irrigation purposes in all over world. In the last few decades, there has been a tremendous 

increase in the demand for fresh water due to rapid growth of population and the accelerated pace of 

industrialization. According to WHO organization, about 80% of all the diseases in human beings are caused 

by water. Once the groundwater is contaminated, its quality cannot be restored back easily and to device ways 

and means to protect it [2-5]. Indicator organisms are commonly used to assess the bacteriological quality of 
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water. Fecal coliforms and fecal streptococci are the most commonly used bacterial indicators of fecal 

pollution. They are found in water that is contaminated with fecal wastes of human and animal origin. The 

coliforms are indicative of general hygienic quality of the water and potential risks of infectious diseases from 

water [6]. In India more lives are lost to unsafe drinking water than the wars and terrorism combined. About 

85% of rural population in India is solely depended on groundwater, which is depleting at a fast rate. In the 

urban areas though about 60% of the population is depended on surface water sources, the availability and 

quality are questionable. In Belagavi city, corporation area also, the drinking water problem is noticed during 

summer seasons. A case of study of Nanded city was carried out to monitor the suitability of raw ground water 

for safe drinking purposes and to investigate the status of those sites for bacterial contamination throughout 

the year. The results of this study revealed significant increase in the concentration of indicator organisms in 

all the samples during monsoon season. As a result the potability of ground water has become a serious 

concern in such localities [6]. Singh et al. investigated the suitability of ground water for drinking by 

considering bacterial parameters like total coliform (TC) and fecal coliform (FC) as higher TC and FC counts 

are demonstrated indicating the presence of enteric pathogens in water [7]. Shaji et al. emphasize that ground 

water has long been considered as one of the purest forms of water available in nature and meets the overall 

demands of both rural and suburban people. Large scale industrial growth has caused serious concern 

regarding the susceptibility of ground water contamination due to waste materials. The water from four open 

wells in the industrial area was analyzed to assess suitability for domestic purposes. The levels of mineral, 

heavy metal analysis, coliform tests were performed. The study inferred that use of waters of open wells in 

and around industrial area may cause health hazards to nearby inhabitants [8]. Chauhan et al. in his study the 

virus is transmitted by the fecal-oral route, often through water or food contaminated by feces [9-12].This 

outbreak occurred in slum area receiving tap water supply from municipal corporation. The present outbreak 

was water born as in this study. Hepatitis E outbreak has been reported in urban areas when there is break in 

quality of water supplied including water chlorination [13-15]. Fecal contamination of the source of drinking 

water was documented in many of the epidemics [14-19]. The most likely source of the outbreak was drinking 

water contaminated with sewage due to leakages aggravated by overflowing drains and intermittent water 

supply. 

Aims and objectives: 

1. To test the potability of drinking water by Multiple Tube Method and Membrane filter Technique. 

2. To identify bacteria from Membrane Filter Technique. 

2. MATERIALS AND METHODS 

Ten wards of Belagavi city had been identified for collection of water samples. Sample size was 100. 

Samples were collected from the areas where people are using for drinking purpose. Water samples were 

collected during from January to June, 2015.  

2.1. Collection of samples 

For collection of samples autoclaved/sterilized bottles of 250 ml capacity was used. While collecting 

the samples from tap extreme care was exercised to avoid contaminating it from bacteria from the 

environment. Water was allowed to run to waste for 2-3 minutes before collecting into the bottle. The bottle 

was closed with stopper, labeled with full details of the source of the water. The bottles with the samples was 

delivered to the laboratory as quickly as possible keeping in cool container and protected from light. 

Two methods were used for this purpose: 

1) The multiple tube method 

2) The membrane filtration method 
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2.2. Methods of analysis 

 The standard tests usually used in water bacteriology were: 

(a) Presumptive coliform test 

(b) Two methods for estimation of probable number of coliform bacteria in water. 

 Multiple tube method: by this test the most probable number (MPN) of coliform organisms was 

detected in 100 ml of water sample. Media: double strength and single strength MacConkey’s broth 

containing bromocresol was sterilized in test tubes containing Durham’s tube for indication of gas production. 

Procedure: Measured amount of water sample was added by sterile pipettes as follows: 

• 50 ml water sample, to 50 ml double strengths medium 

• 10 ml water to 10 double strength medium 

• Five 1 ml water sample quantities each added to 5 ml single strength medium. 

The tubes were incubated at 37 centigrade degree for 48 hours. An estimate of coliform count was 

made from the tubes showing acid and gas production by the help of a statistical table probability table 

according to McCrady. 

After 48 hours of incubation, the test tubes were checked for the number of cultures of acid (color 

change) and gas (a bubble large at the top Durham tube) formed in tubes. This acid and gas producing cultures 

was considered as presumptive positive growth of coliform bacilli cultures not showing production of both 

acid and gas at 48 hours were considered negative. The number of such tubes was analyzed using the table for 

determination of MPN. 

Membrane filter technique: In this method, a measured (100 ml) volume of the water sample was 

filtered through a filter membrane with the help of syringe. The membrane filter then folded carefully and was 

transferred with help of forceps into sterile Eppendorf tube containing 1 ml autoclaved saline. It was vortexed 

for approximately 2 minutes, 100 microlitres filtrate was transferred to each of MacConkey agar plates. The 

filtrate was spread on the plates with help of glass spreader. The plates were kept overnight at 37 degree 

centigrade so that bacteria grow into colonies. These colonies were recognized by their color, morphology, 

and ability to grow on the selective medium and were counted. 

Filter paper preparation: The membrane filter was autoclaved in a plastic filter keeping the lid slightly 

open. The filter paper was transferred aseptically into membrane filter folder and the lid was closed tightly. 

For each sample new filter paper was used. For every new water sample, different membrane filter was used 

after autoclaving. 

Plate count: The plate count expresses the number of colonies forming bacteria. In MacConkey agar - 

two types of colonies seen: 

1) Lactose fermenting (LF): pink color colony 

2) Non-lactose fermenting (NLF): cream/ white color. 

After 24 hours colony count was done. 

Various media used: HiMedia MacConkey Agar-SM082 which also favours growth of gram positive 

bacteria, blood agar and special media for the isolation and identification of the organisms. Gram stain was 

done to differentiate gram positive and gram negative bacteria. Species identification was done by using 

various biochemical tests. 

3. RESULTS 

One hundred samples of water from different provenance; open well, bore, municipal, corporation, 

household kitchen, taps, coolers from different colleges and hostels, stored water tanks were tested. We 

analyzed its bacteriological quality and integratedly studied various bacteriological characteristics like 

isolation of different bacteria, their properties and identification of isolates given proper category based on 

their acceptance for potability. The samples taking in account of multiple tube method were categorized 
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according to McCardy probability rule as (Table 1): 

• Category A: Samples are excellent. 

• Category B: Acceptable; but make regular sanitary checks on equipment. 

• Category C: Unacceptable; look forward for and correct structural faults and poor maintenance of 

pump plinth then disinfect equipment and source. 

• Category D: look for alternative source or carry out necessary repairs and disinfect well. 

According to the above data, 31% of sample falls under category-A, 57% under category-B and 7% 

and 5% under category-C and D respectively. 

 

Table 1. Grading the sample according to McCardy’s probability rule. 

Grade Category Sample size (out of 100 samples) 

0 A 31 

1-10 B 57 

10-50 C 7 

More than 50 D 5 

 

Taking into account of membrane filter technique, the lactose fermenter and non-lactose fermenter 

colonies were Gram stained. Furthermore, standard biochemical tests were done to identify the species and 

special media was used for further isolation and identification of organisms. The organisms isolated were: 

1. Staphylococcus aureus: Gram positive cocci arranged characteristically in grape like clusters. 

• Catalase test- positive 

• Slide coagulase test- positive 

• Tube coagulase test- positive 

• Urease test- urea hydrolysed 

• Mannitol motility test- fermented and non-motile. 

 On Mannitol Salt Agar: Yellow colonies were seen. On MacConkey’s Agar: Smaller colonies, pink due 

to lactose fermentation. On Blood Agar: Colonies were large, circular, convex, smooth, shiny, opaque, 

golden yellow pigment, beta-hemolytic. 

2. Citrobacter freundii: Gram stain shows long rod shaped pink bacilli. 

• Oxidase test- negative 

• Catalase test- positive 

• Indole- not produced 

• H2S- produced 

• Citrate- utilized 

• Manitol motility test- fermented and motile 

• TSI- Acid/Acid with gas production 

On MacConkey’s Agar- lactose fermenting pink colonies. 

3. Micrococcus: Gram stain shows purple larger cocci mostly in pairs, tetrads and irregular clusters. 

On MacConkey’s Agar: Pink colonies. On Blood Agar: cream colored colonies were seen. 

4. Corneybacterium species: On gram stain, purple bacilli with Chinese letter or cuneiform arrangement 

was seen. On MacConkey’s Agar: colorless wrinkled colonies. On Blood Agar: small, greyish colonies 

with granular appearance, translucent but with opaque centres, convex, with continuous borders were 

seen. 

5. Gram positive bacilli (GPB): On gram stain long filamentous purple bacilli seen. On MacConkey’s 

Agar: Colorless large colonies. On Blood Agar: raised, dull, opaque, greyish white colonies were seen. 

The isolated organisms were categorized based on considering both the techniques as in Table 2. 
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Figure 1. Organisms isolated based on membrane filter techniques. 

 

Table 2. Spectrum of bacteria isolated from membrane filter techniques. 

Organisms isolated from Membrane Filter techniques 
Category (A/c to McCardy’s Rule) 

A B C D 

Corynebacterium spp.     

Micrococci     

Gram positive bacilli     

Staphylococcus aureus     

Citrobacter freundii     

No organisms     

 

4. DISCUSSION 

Majority of people of new housing colonies uses ground water for domestic purpose in Belagavi City. 

In this context, the present study was aimed to check the suitability of ground water as well as surface water 

for drinking purpose by considering various bacteriological parameters like total coliforms, fecal coliforms, 

fecal streptococci and presence or absences of salmonella by using multiple tube method and membrane filter 

techniques. 

Ten wards namely ward no. 1, 2, 3, 4, 5, 6, 9, 10, 19 and 43 were chosen for collection 100 samples 

from January to June to unite two seasons; summer and monsoon. Among these wards, out of hundred 

samples, twelve samples were categorized among category C and D according to McCardy probability rules 

and are given in the Table 3. 

The remaining samples were categorized under category A and category B. From these data, 88% of 

water on these wards was potable while 12% were at risk. These unacceptability for drinking might be either 

by structural faults or poor maintenance of pump plinth or by improper disinfection of equipment. 

According to data collected from membrane filter technique, the bacteriological analysis of water 

revealed the identification of Corynebacterium, Micrococci, Gram positive bacilli, Staphylococcus aureus and 

Citrobacter freundii. These organisms were categorized according to McCardy probability rules and are given 

in the charts above. Whilst the presence of indicator coliforms, like E. coli, pathogenic fecal coliforms, fecal 

streptococci, diarrheal Salmonella and Shigella were not seen. 
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Table 3. Grading of samples from different wards and sources according to McCardy’s rule. 

S. N Ward no. Sources Grade Category 

1. 2 Open Well 50 C 

2. 2 Municipal water 90 D 

3. 5 Corporation water 35 C 

4. 5 Corporation 50 C 

5. 5 Open Well 90 D 

6. 6 Open Well 35 C 

7. 9 Open Well 50 C 

8. 43 Cooler I 90 D 

9. 43 Cooler II 90 D 

10. 43 Cooler III 90 D 

11. 43 Cooler IV 50 C 

12. 43 Cooler V 40 C 

 

The bacteriological analysis of water determines the potability of water [20]. According to Indian 

Standard (BIS 1981) throughout the year 95% of samples should not contain any coliform organisms or 

should not be detectable in 100 ml of any two consecutive samples and no sample contains E. coli [21]. The 

desirable limit of coliforms in water is 10MPN/100 ml (ISI) [20]. And our result shows less than 10MPN/100 

ml. From the results, the isolated organisms; Micrococci, Corynebacterium and Gram positive bacilli are 

bacterial contaminants of water. While Staphylococcus aureus and Citrobacter freundii are the possible 

pathogens but again they might be the contaminants as Staphylococcus is a common skin commensals and 

Citrobacter is common coliforms. Out of 100 samples only one sample came to be Staphylococcus aureus and 

five samples were Citrobacter freundii. The result has shown that less than 95% of samples showed no 

pathogenic coliforms and no sample had E. coli. 

5. CONCLUSION 

The present study indicates that the water sources of Belagavi City are mostly potable. By comparing 

the membrane filter and MPN methods, 88% of water sources are potable and no pathogenic coliforms or 

fecal streptococci or Salmonella or Shigella were found. Most organisms found were bacterial water 

contaminant. Hence, it is necessary to make regular sanitary checks on equipments, look for and correct 

structural faults and proper maintenance of pump plinth and make proper disinfection of equipments.  
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Introduction
Orbital	 emphysema	 is	 a	 relatively	
uncommon	 clinical	 situation	 in	 which	
air	 gets	 accumulated	 in	 the	 orbit	 and/or	
eyelid	 as	 a	 result	 of	 blunt	 trauma	 breach	
in	 the	 continuity	 of	 confinement	 of	 eye	
socket,	 that	 is,	 because	 of	 the	 breach	 in	
one	 of	 the	 orbital	 bones.	 May	 also	 be	
secondary	 to	 injury	 from	 compressed	 air	
hoses,	 infection,	 pulmonary	 barotrauma,	
complication	 of	 operation,	 airplane	 travel,	
and	 Boerhaave’s	 syndrome.[1]	 However,	 it	
assumes	 importance	 when	 complications	
occur	 such	 as	 infection	 or	 loss	 of	
vision	 because	 of	 pressure	 effects.	 We	
report	 a	 very	 interesting	 case	 of	 orbital	
emphysema	 in	 a	 young	 man	 because	 of	
Kabaddi	 injury.

Case Report
A	 22‑year‑old	 male	 patient	 presented	 to	
the	 department	 of	 emergency	 medicine	
with	 the	 left	 eyelid	 swelling	 2	 days	 after	
he	 was	 playing	 Kabaddi	 and	 was	 injured	
in	 his	 left	 eye	 by	 a	 fellow	 player’s	 knee.	
Following	 the	 impact,	 the	 patient	 had	
accidentally	blown	his	nose	after	which	his	
eye	became	“puffed	out”	and	was	unable	to	
open	his	 eyes.	He	did	not	give	a	history	of	
headache,	nausea,	vomiting,	dizziness,	nasal	
congestion,	 or	 bloody	 discharge	 from	 his	
nose	or	eye.	On	physical	examination,	vital	
signs	 were	 normal.	 On	 local	 examination,	
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Abstract
The	game	of	Kabaddi	 requires	 offensive	 and	defensive	 skills	 that	 include	 consideration	of	 the	 raid,	
taking	cant	and	entry,	 tracing	 the	path,	 footwork,	attacking	 tactics,	and	 returning	back	which	makes	
the	players	prone	 to	many	 types	of	 sports‑related	 injuries.	 It	being	a	contact	game	many	body	parts	
are	 prone	 to	 injuries	 in	 which	 isolated	 orbital	 fractures	 are	 uncommon.	 Orbital	 emphysema	 is	 a	
clinical	 situation	 in	which	air	gets	 trapped	 in	 the	orbital	 adnexa.	This	happens	 invariably	 secondary	
to	 orbital	 blunt	 trauma	where	 there	 is	 a	 breach	 of	 lamina	 papyracea	which	 is	well	 documented	 but	
has	not	merited	much	attention.
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there	 was	 nontender	 periorbital	 swelling,	
ptosis,	 and	 ecchymosis	 around	 the	 left	 eye	
with	 conjunctival	 chemosis,	 and	 palpebral	
fissure	 was	 not	 visualized.	 Eyelashes	 were	
matted	 with	 mucoid	 discharge	 [Figure	 1].	
Ophthalmology	 reference	 was	 sought	 for.	
There	was	 no	 proptosis,	 and	 the	 remaining	
examination	 was	 normal	 including	
vision,	 extraocular	 motion,	 and	 pupillary	
reflex.	 Computed	 tomography	 showed	
accumulation	 of	 air	 in	 the	 left	 orbit	 and	 an	
isolated	 medial	 orbital	 wall	 fracture	 and	
left	 ethmoid	 hemosinus	 [Figures	 2	 and	 3].	
Ice	 pack	 application,	 avoidance	 of	 nose	
blowing,	 straining,	 and	 sneezing	 were	
advised.	Empiric	antibiotic	and	nonsteroidal	
anti‑inflammatory	 drug	 treatment	 were	
prescribed.

The	 patient	 came	 for	 follow‑up	 after	
2	 weeks	 with	 resolution	 of	 the	 symptoms	
and	signs	[Figures	4	and	5].

Discussion
Kabaddi	 has	 been	 an	 ancient	 backyard	
game	 played	 with	 minor	 variations	 in	 all	
regions	 of	 India	 –	 in	 fact,	 in	 most	 parts	
of	 Asia.	 Kabaddi	 requires	 tremendous	
physical	 stamina,	 individual	 proficiency,	
neuromuscular	coordination,	agility,	quick	
reflexes,	 intelligence,	 and	 presence	 of	
mind	 on	 the	 part	 of	 both	 attackers	 and	
defenders.[2]	 Nature	 of	 individual	 defense	
and	 group	 offense	 of	 the	 sport	 makes	
Kabaddi	 players	 prone	 to	 many	 types	 of	
injuries.	Knee	 injury	 is	 the	most	 common	
type	of	 injury	 sustained	by	both	“raiders”	
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and	“stoppers/defenders,”	which	accounts	 for	19%.	Next	
comes	 the	 injury	 to	 	 ankle	which	 accounts	 for	 14%	 and	
then	 the	 facial	 injuries	 in	which	 isolated	 orbital	 fracture	
is	uncommon.[3]

Although	 the	 medial	 wall	 (lamina	 papyracea)	 is	
thinner	 (approximately	 0.25‑mm	 thick)	 than	 the	 orbital	
floor	(approximately	0.5‑mm	thick),	 fractures	of	 the	orbital	
floor	 are	 most	 common,	 whereas	 isolated	 medial	 wall	
fractures	 occur	 only	 in	 approximately	 10%–30%	 of	 cases	
of	orbital	trauma.[4]

The	 detailed	 description	 of	 orbital	 emphysema	 was	
accounted	 first	 in	 1904	 by	 Heerfordt.[5]	 His	 classification	
system	 included	 (1)	 palpebral	 emphysema,	 (2)	 true	 orbital	
emphysema,	and	(3)	orbitopalpebral	emphysema.

True	 orbital	 emphysema	 is	 an	 abnormal	 collection	 of	 air	
posterior	 to	 an	 intact	 orbital	 septum.	 Most	 commonly,	
this	 condition	 occurs	 due	 to	 fracture	 of	 one	 or	 more	 of	

the	bony	orbital	walls	and	laceration	of	the	adjacent	sinus	
mucosa,	 the	 two	 factors	 that	 allow	 communication	 of	 a	
sinus	with	the	orbit.	Frequently,	this	involves	the	fracture	
of	 ethmoid	 air	 cells	 and	 a	 break	 in	 the	 fragile	 lamina	
papyracea.	 Notably,	 the	 entrance	 of	 air	 into	 the	 orbit	
does	not	occur	spontaneously	with	 the	 fracture	but	 rather	
occurs	 intermittently	when	 the	 pressure	within	 the	 upper	
respiratory	passages	 is	 increased	 (for	 example,	with	nose	
blowing	 or	 sneezing).	 Air	 is	 trapped	 in	 the	 periorbital	
spaces	 when	 the	 orbital	 soft	 tissue	 acts	 as	 a	 ball	 valve	
and	 presses	 back	 the	 fracture	 fragment	 or	 herniates	 into	
the	sinus	cavity.[1]

Orbital	 emphysema	 resolves	 on	 its	 own	 as	 the	 air	 is	
absorbed	 [Figures	 4	 and	 5].	 Surgical	 repair	 of	 orbital	
fractures	 within	 2	 weeks	 is	 indicated	 in	 patients	 with	
diplopia	 and	 computed	 tomography	 evidence	 of	 entrapped	
muscle	 or	 periorbital	 tissue,	 large	 fractures	 (>50%	 of	 the	
wall),	 and	enophthalmos	 that	does	not	 resolve.	Entrapment	
of	 soft	 tissue	 may	 stimulate	 the	 oculocardiac	 reflex,	
causing	 strong	 vagal	 responses	 including	 bradycardia,	
nausea,	 vomiting,	 syncope,	 and	 heart	 block.	 In	 these	
cases,	 rapid	 repair	 and	 release	 of	 entrapped	 soft	 tissues	 is	
recommended.	If	there	is	suspicion	for	orbital	compartment	
syndrome,	 emergency	 decompression	 is	 necessary	 and	

Figure 1: At the time of presentation. Note the left periorbital swelling with 
ecchymosis and ptosis

Figure 2: Computed tomography is the investigation of choice: coronal 
and axial cuts: Red arrow showing accumulation of air in the left orbit and 
an isolated medial orbital wall fracture. But no evidence of entrapment as 
there was no problem in eye movements

Figure 3: X‑ray on day 1: Black eyebrow sign is the description given 
on plain facial radiographs to intraorbital air. Red arrow shows air 
density around the left superior orbital margin, suggestive of orbital 
emphysema

Figure 4: On 2‑week follow‑up, a patient with resolution of symptoms
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either	 canthotomy/cantholysis	 or	 needle	 aspiration	 of	
trapped	air	is	typically	performed.[5]

Conclusion
•	 The	lamina	papyracea	fracture	secondary	to	nose	blowing	

can	cause	orbital	emphysema
•	 Careful	 observation	 is	 the	 only	 treatment	 necessary	

unless	 an	 orbital	 wall	 fracture	 involves	 an	 infected	
sinus,	 in	 which	 case	 prophylactic	 orally	 administered	
antibiotics	may	be	prescribed.

Figure 5: X‑ray on 2‑week follow‑up showing normal left orbit
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INTRODUCTION 

The lay term for obstructive breathing during sleep, 

snoring, is one of the most prevalent of obnoxious human 

habits. It is almost exclusively found in humans, as 

opposed to the rest of the animal kingdom.  

“Wild animals do not snore”, wrote Immelmann, the 

German naturalist.
1
 “They either sleep in the ventral 

position or on the side so that the lower jaw is always 

somehow sustained, thus preventing its falling back.” But 

when humankind’s primate ancestors developed the 

alternative of sleeping on their backs, they become 

snorers. However, bulldogs snore terribly, and they often 

require surgical resection of the soft palate and uvula to 

keep them from strangling while asleep.
2 
 

Obstructive sleep apnoea (OSA) is characterized by 
repetitive partial or complete collapse of the upper airway 
during sleep, which results in disruptions of normal sleep 
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remains unclear, an alteration in coagulability is suspected as a linkage. Hence, the present study aims at the 

reliability of Bleeding time, platelet count, PT, aPTT and INR to assess the effect on OSA patients’ cardiovascular 

system.  
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time (PT/INR).  
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architecture and usually associated with arterial 
desaturations.

3 
It is the most common cause of daytime 

sleepiness due to fragmented sleep at night and affects 
about 24% of middle-aged men and 9% of women in the 
United States.

4 
OSA is characterized by complete breath-

holds (apnoeas) and partial breath-holds (hypopnoeas). 
Breathing ceases for more than 10 s during frequent 
episodes of obstruction of the upper airway (especially 
the pharynx) due to reduction in muscle tone. The apnoea 
causes brief arousals from sleep in order to re-establish 
upper airway tone. An individual with OSA typically 
begins to snore soon after falling asleep. The snoring gets 
progressively louder until it interrupted by an episode of 
apnoea, which is then followed by a loud snort and gasp, 
as the individual tries to breathe. OSA is not associated 
with a reduction in total sleep time, but individuals with 
OSA experience a much greater time in stage 1 NREM 
sleep (from an average of 10% of total sleep to 30–50%) 
and a marked reduction in slow-wave sleep (stages 3 and 
4 NREM sleep). The pathophysiology of OSA includes 
both a reduction in neuromuscular tone at the onset of 
sleep and a change in the central respiratory drive. 

If these respiratory events occur more than five times per 
hour of sleep and are associated with symptoms, most 
commonly witnessed snoring, sleep deprivation, 
excessive daytime fatigue, insomnia and pauses in 
breathing or choking during sleep, impaired alertness, 
loss of concentration or memory the term obstructive 

sleep apnoea/hypopnea syndrome (OSAHS) is applied.
5 

Apnea was defined as a decrease in airflow by 90% or 
more that lasts for at least 10 seconds and hypopnea was 
defined as a decrease in airflow by 30% or more 
associated with a reduction in oxygen saturation of 4% or 
more for at least 10 seconds. The apnea index was 
defined as the number of apnea episodes per hour of 
sleep, and AHI was defined as the number of apnea and 

hypopnea episodes per hour. 

Obstructive sleep apnea is a common event, occurring to 
a significant degree (≥5 per hour of sleep) in 4-9% of the 
population.

6 
Severe disease (>20 apneas/hour) is 

associated with excess mortality
7,8 

and presents with 
complaints related to excessive day time sleepiness, 

disturbed sleep, and heavy snoring.  

There is evidence that sleep apnea is associated with the 
development of a chronic illness with cardiopulmonary 
and neuropsychological symptoms and signs. There is a 
spectrum of disease. At the present time, indications for 
treatment are clear for those with the severe disease, with 
multiple apnoea, and accompanied by disturbing 
excessive sleepiness or signs of hypoxic stress. There is a 
larger population with lesser degrees of symptoms and 
apnoeic activity who may be at risk for disease 
progression or who may benefit from treatment in regard 
to automobile accidents, cognitive deficits, hypertension, 
and stroke. Cellular and organ system events result in 
what is termed mild, moderate, or severe disease and its 
potential complications. 

Cardiopulmonary consequences of severe obstructive 
apneas include pulmonary hypertension, corpulmonale, 
and cardiorespiratory failure (hypoxemia and 
hypercapnia).

9 
Epidemiologically, sleep apnea and 

snoring are both associated with hypertension, stroke and 
myocardial infarction.

10
 Although the pathogenesis of this 

association remains unclear, an alteration in coagulability 
is suspected as a linkage. Hence, the present study is 
carried out to assess the association of coagulative profile 
with obstructive sleep apnea. This study aims at the 
reliability of Bleeding time, Clotting time, platelet count, 
PT, aPTT and INR to assess the effect on obstructive 

sleep apnea patients’ cardiovascular system. 

METHODS 

This is an observational study done on 32 individuals 
diagnosed with obstructive sleep apnoea after level I 
polysomnography from time period of January 01, 2018 
to December 31, 2018 who had attended the outpatient 
clinic of KLE’s Dr. Prabhakar Kore Hospital, Belagavi. 
Patients who were already on CPAP therapy or LTOT 
were excluded from the study. Patient details along with 
thorough history and clinical examination was done. The 
blood coagulation analysis was performed in the hospital 
laboratory using standard methods. The parameters 
studied were platelet count, bleeding time (BT), activated 
partial thromboplastin time (aPTT) and prothrombin time 
(PT/INR). This study was approved by the institutional 
ethical committee. The patients provided written 
informed consent, no financial compensation was 

provided.  

Statistical analysis 

Data analysis was performed using R i386 3.5.1 and 
microsoft excel. The continuous variables were 
summarized in mean±SD form, and categorical variables 
represented in frequency tables. The comparisons were 
done using ANOVA for mean and Kruskal Wallis test for 
the median. Fisher exact test is used to study the 
association between categorical variables and ordinal 
logistic regression is used to study the different factors 
affecting the diagnosis of obstructive sleep apnoea 
(OSA). The p-value less than 0.05 is considered as 

statistically significant. 

Platelet count was done with automated instruments to 
achieve reasonably accurate platelet estimates were based 
on the Wallace Coulter method of orifice impedance. 
Bleeding time calculated by Duke’s method and activated 
partial thromboplastin time (aPTT) and prothrombin time 

(PT/INR) were calculated with automated machine.  

RESULTS 

Out of a total 32 subjects, 17 (53.13%) were male and 15 

(46.87%) were female. The sex distribution is depicted in 

Figure 1. Considering the age-wise distribution of cases, 

more number of patients were found in the age group of 

50-60 years (12) and patients from 60-70 years (6). There 



Belaldavar BP et al. Int J Otorhinolaryngol Head Neck Surg. 2019 Jul;5(4):990-996 

                      International Journal of Otorhinolaryngology and Head and Neck Surgery | July-August 2019 | Vol 5 | Issue 4    Page 992 

were 4 patients each in the age group of 30-40 years, 40-

50 years and 70- 80 years while patients below the 30 

years group and above 80 years group was only 1 each. 

Mean age group was found to be 56.44±13.82 years. This 

age-wise distribution is depicted in Figure 2. 

Among the total male subjects, majority 7 (41%) had 

severe OSA while among female subjects, 3 (20%) had a 

severe problem of OSA (Figure 3). Among the 32 

subjects of age group 56.44±13.82 years, the majority 

(37%) were of the age group 50-60 years followed by 60-

70 years and 70-80 years (Figure 4).  

From the Fischer test, there was no significant association 

observed between age group and diagnosis of OSA 

(p=0.1957).  

 

Figure 1: Sex ratio. 

 

Figure 2: Age-wise distribution. 

 

Figure 3: Distribution of obstructive sleep apnea 

(OSA) by gender.  

 

Figure 4: Distribution of OSA by age (years) group.  
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Figure 5: Comparison of different factors with the diagnosis of obstructive sleep apnea (OSA). 

 

While there is a significant difference in mean 

prothrombin time (p=0.022). Kruskal-Wallis test showed 

a significant difference in the median of the PT/INR 

(p=0.01) and AHI (p<0.001) for different categories of 

OSA (Figure 5). There is a significant difference in the 

median value of the apnea-hypopnea index and mean 

value of prothrombin time and international normalized 

ratio for different levels of obstructive sleep apnea. There 

is a significant negative correlation between the apnea-

hypopnea index and prothrombin time and international 

normalized ratio. Prothrombin time is the only factor 

which is affecting the obstructive sleep apnea (Table 1). 
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Table 1: Summary statistics of all factors. 

Factors 

OSA diagnosis 

Overall P value
1
 

Odds 

ratio 
P value

2
 

Mild OSA 
Moderate 

OSA 

Severe 

OSA 

Number of cases n (%) 11 (34.38) 11 (34.38) 10 (31.25) 100 - - - 

Gender 
Female 6 (40) 6 (40) 3 (20) 15 (46.87) 

0.4974 5.47 0.0697 
Male 5 (29.41) 5 (29.41) 7 (41.18) 17 (53.13) 

Age (years) 
59.27± 

10.82 

53.55± 

14.9 

56.5± 

16.15 

56.44± 

13.82 
0.6382 1.0730 0.0536 

Prothrombin 

time (secs) 

Mean±sd 
12.64± 

1.1 

12.61± 

1.07 

11.41± 

1.07 

12.24± 

1.19 

0.02246* 0.3598 <0.001* 
Median 

(Range) 

12.2 

(11.1- 

14.6) 

12.1 

(11.4- 

14.6) 

11.25 

(10.45-

13.70) 

12.05 

(10.45- 

14.60) 

International 

normalized 

ratio 

Mean±sd 
1.15± 

0.1 

1.12± 

0.1 

1.02± 

0.09 

1.1± 

0.11 

0.0116* - - 
Median 

(Range) 

1.18 

(0.99- 

1.30) 

1.08 

(1.02- 

1.30) 

1.01 

(0.93- 

1.22) 

1.075 

(0.93- 

1.30) 

aPTT 
 

Mean±sd 
29.49± 

3.23 

29.62± 

3.93 

30.02± 

3.39 

29.7± 

3.43 

0.9389 0.9963 0.9746 
Median 

(Range) 

29.80  

(23.9- 

35.7) 

30.40 

(22.1- 

34.1) 

29.63 

(23.9- 

35.7) 

30.40 

(22.1- 

35.7) 

Platelet 

counts (in 

hundreds) 

Mean±sd 
2381.82± 

648.07 

2622.73± 

447.04 

2828± 

341.36 

2604.0± 

517.3 

0.3517 1.0017 0.3075 
Median 

(Range) 

2150 

(1500- 

3160) 

2620 

(1720- 

3300) 

2790 

(2140-

3300) 

2780 

(1500- 

3300) 

Bleeding 

time (secs) 
 

Mean±sd 
204.55± 

66.84 

156.36± 

38.02 

193± 

34.66 

184.38± 

51.99 

0.06636 0.5149 0.0885 
Median 

(Range) 

210 

(120- 

300) 

150 

(120- 

210) 

205 

(120- 

240) 

210 

(120- 

300) 

 

DISCUSSION 

Many clinical studies have suggested that OSA is an 

independent risk factor for cardiovascular diseases like 

hypertension, coronary artery disease, stroke, heart 

failure etc. OSA has also shown association with 

impaired neurocognitive function, diminished attention 

span and concentration, memory disorders and 

psychomotor functioning.
11 

OSA is a risk factor for stroke independently of sex, body 

mass index (BMI), diabetes, and hypertension, at least in 

men. Cardiovascular association may, in addition to road 

traffic and work-related accidents, contribute to the 

increased morbidity and mortality associated with OSA, 

and the reduction in mortality seen in uncontrolled 

treatment studies using continuous positive airway 

pressure (CPAP). 

OSA has gathered attention in causation of development 

of hypertension, insulin resistance and hyperlipidaemia, 

as well as various cardio-pulmonary diseases and 

cerebro-vascular accidents.
12

 

Platelet aggregability increases in patients with OSA, it 

may be secondary to elevated nocturnal levels of 

catecholamines. Abolition of OSA by CPAP therapy 

reduces platelet aggregation in association with reduction 

in nocturnal levels of catecholamines. Increase in 

haematocrit, fibrinogen and blood viscosity predisposes 

to clot formation and atherosclerosis in patients with 

OSA. 

According to the study carried out by Tufik et al they 

have concluded that 4 percent of men and 2 percent of 

women aged more than 50 years suffer from symptomatic 

OSA , that is about 1 of every 5 adults and that 1 of every 

15 adults have moderate OSA. The prevalence rate in 

females increases from 3% for the third decade of life to 

36% in the seventh decade. In men the prevalence for the 

third decade is 4% and increases to 50% during the 

seventh decade.
13

 However it should be borne in mind 
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that OSA is often asymptomatic and can constitute a bulk 

as high as 20–30% in the middle-aged population.
14 

 

Hong et al
15

 conducted in their retrospective cohort study 

that significant correlations were found between the 

apnoea- hypopnoea index and the PT seconds and PT 

INR in case of moderate and severe OSA patients 

whereas in mild OSA there was no significant difference. 

This result is consistent with the result of our study. 

Two studies found a positive association between AHI 

and 9 pm platelet activation,
16

 and between RDI and 

fibrinogen.
17

 So in one of these studies,
17

 fibrinogen also 

showed an inverse association with both Sao2min and 

average Sao2min. Multiple linear regression analyses 

showed independent associations between AHI and 

platelet activity,
16

 epinephrine and platelet activity,
18

 and 

average Sao2min and fibrinogen.
17

 These significant 

associations may suggest that pro-coagulant changes are 

related to OSA. 

The work of Chin et al.
18

 confirmed increased levels of 

fibrinogen and haematocrit in OSA in the morning, 

suggesting increased blood viscosity. The level of D-

dimer, a plasmin-derived degradation product of cross-

linked fibrin, is a direct measure of activated coagulation 

and has been used as a measure of hypercoagulability. 

In our study, PT was shortened, but aPTT did not show 

any difference in patients with moderate to severe OSA. 

Because the PT, aPTT, and BT levels indicate the actual 

time of coagulation in certain circumstances, the 

difference in PT level is clinically significant even though 

data are within the reference range. In addition, PT is an 

important factor, as it reflects the function of the extrinsic 

and common coagulation pathways. 

It is known that chronic inflammatory responses are often 

associated with the activation of coagulation. One of the 

primary proposed mechanisms of hypercoagulability in 

inflammatory conditions is tissue factor–mediated 

thrombin production, which is induced by pro-

inflammatory cytokines. Because tissue factor also 

initiate the extrinsic coagulation pathway, inflammatory 

response can be an etiologic factor for PT shortening that 

occurs when the extrinsic coagulation pathway is 

activated.
15

 Therefore, in our study, shortening of the PT 

in patients with OSA may be due to the underlying 

chronic inflammatory processes of OSA. 

CONCLUSION  

Patients with severe OSA may have elevated coagulation 

profile, particularly elevated prothrombin time. The 

potential for anticoagulant and antiplatelet medications as 

a treatment modality merits exploration given the high 

degree of cardiovascular morbidity and mortality 

associated with OSA. 

In conclusion, the association between OSA and 

coagulative factors is independent of other risk factors, 

including hypertension and diabetes. 
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INTRODUCTION 

Therapeutic embolization was first used in the 

management of acute gastrointestinal bleeding in 1972, 

by Rosch et al
 
and has since become established in the 

management of many clinical conditions.1 Sokoloff et al 

first used embolization successfully for refractory 

epistaxis in 1974.2 Preoperative angiographic 

embolization of major feeding vessels is performed for 

vascular tumours such as meningioma, haem-

angioblastoma, juvenile nasopharyngeal angio-fibroma, 

schwannoma and paraganglioma. It has become a 

valuable, even necessary tool in the surgical treatment of 

vascular lesions and is likely to improve the results of 

subsequent surgery.3,4 

Pre-operative trans-arterial embolization is usually 

performed 24-72 hours prior to surgery with PVA 

particles, sized to occlude the pathological circulation. 

Embolic agents can be categorized on various criteria. 

They are divided according to whether the resulting 

devascularisation is permanent or temporary. Temporary 

agents being autologous blood clot, gel foam powder and 

microfibrillar collagen, whilst polyvinyl alcohol particles 

(PVA) are considered permanent agents.5 

The effect of PVA or gelatin particles on tissues is to 

cause an initial acute inflammatory response, which is 

followed by a chronic foreign body reaction within 

weeks. De-vascularization causes ischaemia and necrosis 

within hours, which in turn causes tumours to swell and 

ABSTRACT 

 

Background: Preoperative angiographic embolization of major feeding vessels is performed for vascular tumours 

and has become a valuable, even necessary tool in the surgical treatment of vascular lesions and is likely to improve 
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may exacerbate symptoms, particularly pain. 

Preoperative sub selective embolization is therefore, best 

performed the day before or immediately prior to 

operation.6,7 

The aim of the present study is to study the intra-lesional 

selective embolization and role of them in nose and para-

nasal sinuses to evaluate blood loss.  

METHODS 

Study design: Prospective study. 

Study place and period 

The study was conducted at Department of ENT and 

HNS, KAHER’s Jawaharlal Nehru Medical College, 

Belagavi for one year (November 2017 to December 

2018). 

Materials and methods 

We have treated six patients, all males, aged between 16-
22 years. The patients were informed of the treatment 
strategy, and their interventions were carried out in 
accordance with local and general ethical standards and 
principles. All patients presented with nasal obstruction 
and epistaxis. Routine blood investigations were done 
and contrast enhanced CT was done to all patients to 
know the site of origin, size and extent of the tumour. 
Five patients were treated with preoperative 
embolization, whilst one underwent surgery without 
embolization. Post embolization patient was assessed 
based on duration of surgery, amount of blood loss and 
post embolization facial pain analysed using visual 
analogue scale.  

Endovascular sub selective embolization  

The interventions were performed with the patients under 

local anaesthesia. In all cases, a guide catheter was 

introduced via a sheath inserted into the right femoral 

artery.  

A late parenchymal phase of the angiography of external 

carotid artery was used to obtain a roadmap in the sagittal 

and coronal projection. The tumour was then embolised 

by slow injection of poly vinyl alcohol particles and gel 

foam particles (Table 1). Multiple branches of internal 

maxillary artery like middle meningeal artery, 

sphenopalatine artery and also direct branches from 

external carotid artery like ascending pharyngeal artery 

were embolised with particles ranging from 150 to 300 

microns. The particles were deposited in the vessels 

within the tumour than in the proximal arteries. SSE’s 

increased efficacy over conventional technique is in 

reducing the hypervascularity of the tumour which 

provides the surgeon, required clear intra operative field 

and ensures complete excision. This in turn leads to 

reduction in surgical duration, recurrence and patient 

morbidity.  

Table 1: Embolization agents. 

 

Agent Embolization Target vessels 

Gel foam  Temporary Large arteries 

Poly vinyl 

alcohol 

Permanent Tumour vessels 

RESULTS 

In our study, all the six patients were males (100%) with 

the youngest patient being 16 years and the oldest being 

22 years.  

Out of the six patients, five patients underwent sub 

selective embolization whilst one did not. Patients who 

underwent sub selective embolization had lowest 

morbidity and blood loss was 100-450ml in the non-

embolised patients and 800ml for the patient operated 

without embolization.  

Post embolization, three patients (50%) had mild degree 

facial pain whereas the other two patients had moderate 

and severe degree respectively according to visual 

analogue scale. One patient who did not undergo 

embolization did not show any symptoms of facial pain, 

headache or facial numbness. 

 

All had a histopathological diagnosis. Five patients had 

angiofibroma and one had adenoid cystic carcinoma. 

Table 2: Demographic data and clinical findings. 

S. no. 
Demographic data  

Clinical findings  
Age (in years) Gender Place 

1. 21  Male Karnataka Nasal obstruction, epistaxis  

2. 16  Male  Maharashtra Nasal obstruction, epistaxis 

3. 22  Male  Karnataka Nasal obstruction, epistaxis 

4. 22 Male  Karnataka Nasal obstruction, epistaxis 

5.  22 Male  Karnataka Nasal obstruction, epistaxis, right sided facial pain  

6. 18  Male  Maharashtra Nasal obstruction, epistaxis, headache 
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Table 3: The outcome of the surgery in six patients evaluated and interpreted. 

 I  II III IV V VI 

Approach Endoscopic Endoscopic Endoscopic Endoscopic Endoscopic Endoscopic 

Embolization SSE - SSE SSE SSE SSE 

Average blood loss 100 ml 800 ml 200 ml 350 ml 300 ml 450 ml 

Duration of surgery 90 mins 3 hrs 90 mins 60 mins 70 mins 2 hrs 

Duration of ICU 

care 
0 36 hrs 0 0 0 0 

Histopathology 
Angio-

fibroma 

Angio-

fibroma 
Angiofibroma Angiofibroma 

Adenoid cystic 

carcinoma 
Angiofibroma 

Post 

emboliz

-ation 

Pain Mild NA Moderate Mild Mild Severe  

Headache - NA - - Mild Moderate 

Facial 

Numbness 
- NA - - - 

Right facial 

numbness 

 

 

Figure 1: (A-C) Pre-embolization pictures showing 

tumour blush and contrast enhancement in feeding 

vessels; (D-F) Post-embolization pictures showing 

absence of blush in respective cases. 

 

Figure 2: (A) Tumour mass excised completely from 

the nose and nasopharynx; (B) Tumour mass excised 

in toto from nasopharynx, pterygopalatine fossa and 

infratemporal fossa. 

 

Figure 3: (A) 10X-cross section of a vessel showing 

intra-lesional (nasopharyngeal angiofibroma) embolic 

material; (B) 100X-embolic material in the vessel with 

white globules depicting gelfoam surrounded by array 

of PVA particles (haematoxylin stain); (C, D) 

Intralesional view of gel foam in adenoid cyctic 

carcinoma. 
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DISCUSSION 

In our series there were six patients all of whom 

presented with h/o epistaxis and nasal blockage. On CT 

PNS patients had mass in the nasopharynx and nasal 

cavity. Paranasal sinus (sphenoid) involvement was also 

not uncommon. Extensions of tumours beyond pterygo-

palatine fossa and infratemporal fossa were also noted in 

one case. No patients had intra-orbital or intra-cranial 

involvement. The feeding vessels of the tumour in each 

case were noted in digital subtraction angiography and 

were subjected for embolization.  

In all the cases in which embolization were performed, 

post SSE observation of any complication of this 

procedure was looked for, the worst of which is blindness 

or stroke. Incidence of complication was more as the 

stage of the mass advances. In our series no major 

complications occurred.  Rates of stroke, TIA or 

blindness is reported in 0-2%, with Santaolalla et al 

reporting a 10.7% stroke rate in 28 patients.8 

Angiography is a gold standard investigation which 

usually is essential in diagnosis. Furthermore, pre-

operative embolization is considered mandatory for this 

procedure as it significantly reduces the bleeding during 

surgery. However, in our practice we did not perform the 

diagnostic angiography to avoid a repetition of 

angiography in a short span of time. We only advocate 

single angiogram together with sub selective 

embolization (SSE) 24 hours prior to surgery to reduce 

the risk involved (Figure 1).  

The surgical technique of endoscopic excision of the 

masses were done in all cases (Figure 2) and was sent for 

histopathological examination where embolic materials 

were visualised in the intra-lesional vessel, which has 

been highlighted in our study and depicted in pictures 

(Figure 3). All patients were embolised by the same 

interventional radiologist and operated by the same 

surgeon. In our series, there is significantly low blood 

loss intraoperatively ranging from 100 to 450ml in 

embolised patients not requiring any blood transfusion 

and 800 ml in non-embolised patient requiring one unit of 

blood transfusion. Siniluoto et al in their study of ten 

patients, reported that embolization reduced the 

intraoperative blood loss at primary surgery from an 

average of 1510 ml in the non-embolised patients to 510 

ml in the embolised patients.9 Regular follow-ups every 

two weeks for the first 6 months and every 6 weeks for 

one year was carried out. No suspected cases of residual 

tumour or recurrence is noted in any as of yet. 

CONCLUSION 

Using this safe technique of SSE we achieved a 

significant shortening of time for surgical removal of the 

tumour as well as a reduction of total perioperative blood 

loss. Embolization has a vital role to play in many aspects 

of otolaryngological practice. It is desirable of SSE in 

future studies to further strengthen the findings of this 

study. Hence SSE demands expertize. 
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Abstract 
Extra articular distal tibia fractures are not common injuries and are usually associated with soft tissue 

component. Minimally Invasive Percutaneous Plate Osteosynthesis (MIPPO) preserves the vascularity of 

the bone thereby achieving predictable healing. A total of 25 cases were included in the study who 

underwent MIPPO as treatment for the injuries using locking compression plate screws devices of 

fixation. Majority (92%) of the fractures united within 16-24 weeks. Infection and impingement were the 

two most recognised complications in our study. Most of our cases (90%) had excellent to good outcome. 

MIPPO proves to be a reliable method of fixation for these injuries and is met with good final outcome. 

 

Keywords: Distal tibia fractures, MIPPO, locking compression plates 

 

Introduction  

Fractures of extra-articular distal tibia are among the most challenging injuries in human body. 

The common concern among these fractures is associated soft tissue injury component and if 

not treated properly may result in serious complications and disability [1]. Most often these are 

caused by high energy motor vehicle accidents [2]. The incidence of extra-articular distal tibia 

fractures in most series is 0.7% and it constitutes to about 10-13% of all tibial fractures [3]  

Moreover since distal tibia is devoid of any muscular attachments even if fracture is closed 

there is significant soft tissue injury which needs attention while planning for treatment and 

proximity of fracture to plafond makes it difficult to achieve stable fixation in distal fragment 

with nailing and also chances of malalignment are more with nailing. 

Open reduction and Plate fixation is effective in stabilizing distal tibia fractures but it is met 

with extensive soft tissue dissection and increased chances of infection [4, 5]. Percutaneous 

plating techniques use indirect reduction methods and allow stabilization of distal tibia 

fractures while preserving vascularity of the soft-tissue envelope. The technique is demanding 

and requires learning curve for less chances of infection and loss of reduction [6, 7, 8]. 

The available literature in this arena is limited and there is controversy on ideal treatment for 

these fractures and there are differences in clinical outcomes.  

The present study was hence undertaken to study the surgical management of closed extra 

articular distal tibia fractures using MIPPO, the functional outcome and the various 

complications associated with it. 

 

Materials and Methods 

In this study, 25 skeletally mature patients with closed extra articular fractures were included 

and all cases presented in immediate period of trauma. 

Muller et al., defined distal tibial metaphysis by constructing a square, with sides of length 

defined by widest portion of tibial plafond. Fractures within 5 cm from the tibial plafond are 

considered as distal tibia fractures and those not extending in to the plafond as extra articular 
[9] (Fig 1). 
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Fig 1: The plafond as extra articular 

 

Informed consent for inclusion into the study and further 

treatment was taken from all the patients and ethical clearance 

was obtained by Institutional Ethical Committee of BLDE 

Shri B M Patil Medical College Hospital and Research 

Centre. The period of study was for 2 years from May 2015 to 

May 2017.  

We excluded pathological fractures, open fractures and 

patients who were unfit for surgery. After stabilising the 

patient, the limb was immobilised in plaster slab and all 

necessary investigations for the operative procedure were 

ordered. Keeping in mind the precarious nature of skin in the 

distal tibia and its influence on further treatment the skin 

condition was regularly monitored and strict limb elevation 

was advised. Standard anteroposterior and lateral view 

radiographs were taken for the affected limb for planning the 

surgery and to decide dimensions of the implants needed. 

Surgery was performed in our operative room specialised for 

tertiary trauma care under regional anaesthesia with a 

tourniquet in the supine position on a radiolucent table. All 

cases were operated with anatomical locking compression 

plate on the antero-medial surface of tibia achieving at least 6 

cortices fixation on either side of the fracture. (Fig 2)  

 

 
 

Fig 2: 6 cortices fixation on either side of the fracture 

 

Certain steps were followed to achieve proper alignment and 

stability of the fixation and we followed them as a protocol in 

all cases: 

1) Usage of wooden bolster which is radiolucent and using 

it as traction device for alignment and reduction. 

2) Keeping a folded towel below the fracture site to prevent 

posterior sag of distal fragment  

3) Usage of k wires for temporary fixation and maintaining 

alignment. 

4) Reshaping of plate with plate bender to align the plate 

properly on medial surface of tibia. 

5) At no cost we tried to open the fracture site for reduction 

purpose or tried to put a lag screw at fracture site there by 

disturbing the periosteal sleeve and hematoma. 

6) Achieving at least 6 cortex fixation through plate on 

either side of fracture. 

7) If needed fibular fixation to achieve stability. 

8) Use of image intensifier to assist and confirm the 

reduction and implant position. 

 

A 2-3 cm vertical incision was made directly over the medial 

malleoli for tunnelling the plate. A drill sleeve attached to 

plate was used to assist in tunnelling. If needed, plate was 

reshaped to sit properly on the surface. Plate was held to bone 

with k wires using 1mm k wires. Reduction was confirmed 

and first non-locking cortical screw was inserted in the 

proximal fragment of the tibia. Once the plate was snugly fit 

to surface, rest of the screws were distally inserted via vertical 

incision and proximally through small stab incisions. Special 

care was taken to make sure distal fragment was not angulated 

posteriorly thereby preventing recurvatum deformity at the 

ankle. 

Incision was closed in layers and limb was immobilised in 

plaster slab. Standard antibiotic protocol of administration of 

IV antibiotics was practised. Sutures were removed at end of 

second week. We followed strict non-weight bearing protocol 

for a period of 6 weeks.  

 

Results 

In our study, 25 cases of closed extra articular distal tibia 

fractures were treated. All cases were presented in the 

immediate period of trauma, 12 patients were male and 13 

female. The mean age of patients was 20.3 years. Out of 25 

fractures, 20 were caused by road traffic accident, 4 from fall 

and 1 had history of assault. 12 patients had fracture on right 

side and 13 on left side. (Table 1). 

 
Table 1: Characteristics of patients included in the study 

 

Characteristics Number Percentage 

Sex 

Male 12 48.0 

Female 13 52.0 

Cause of fracture 

Road Traffic Accidents 20 80.0 

Fall 4 16.0 

Assault 1 4.0 

Side of fracture 

Right 12 48.0 

Left 13 52.0 

 

All fractures were classified according to AO/OTA 

classification of which 3 fractures were 43A1, 10 fractures 

were 43A2 and 12 fractures were 43A3. All fractures were 

closed. the soft tissue injury was graded according to 

Tscherene classification of which 5 fractures were type 0, 9 

were type 1 and another 11 were of type 2 injury. (Table 2) 

 

Table 2: Classification of fractures 
 

Classification Number Percentage 

AO/OTA Classification 

43A1 3 12.0 

43A2 10 40.0 

43A3 12 48.0 

Tscherene Classification 

Type 0 5 20.0 

Type 1 9 36.0 

Type 2 11 44.0 

 

Only one patient had associated injuries in form of posterior 
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dislocation of contralateral hip, which was reduced and an 

open metatarsal fracture of ipsilateral foot, treated with 

debridement, K wire fixation and closed reduction of hip. 

All patients were operated within 1 week of admission, except 

one who was operated 10 days after injury as he had 

associated injury detailed above. 

All cases were operated using distal tibia anatomical locking 

plate and screws. 15 distal tibia fractures had associated fibula 

fracture, of which 7 were treated conservatively without 

fixation, 8 underwent open reduction and fixation with DCP 

and screws. The decision to fix the fibula was left to surgeon 

keeping in mind the intraoperative reduction and alignment of 

tibia fracture. 

Patient was discharged once soft tissue has healed. Strict non-

weight bearing protocol was adopted for 6 weeks. 

Patients were followed up at 6 weekly intervals for evaluation 

of clinic-radiological signs for union. 23 out of 25 cases had 

signs of progress towards union and were allowed to bear 

weight partially. Further follow up was at 4 weekly intervals 

to decide on full weight bearing and to assess progression to 

union. 

 

 
 

Case 1: Clinical Photograph 

 

  
 

 
 

 
 

Case 2: Clinical Photograph 

 

All fractures united in this study and most of them (92.0%) 

united between 16-24 weeks. The mean union time was 20 

weeks. 2 fractures showed delayed union with no signs of 

union by end of 12 weeks. Both these fractures which had 

slow union were not having clinical symptoms. They were 

treated with bone marrow injection to the fracture site from 

iliac crest under aseptic precautions. Both progressed to union 

at 24 weeks.  

Superficial infection at distal screw site was seen in 1 case on 

8th day of post-operative period. This was managed with 

continuation of IV antibiotics and local debridement which 

eventually healed. Deep Infection occurred in one case which 

presented at 8th month of follow up with signs of cellulitis, 

skin breakdown and sinus at implant site with implant 

exposed. Since fracture was united, implant removal was done 

and case was managed with culture sensitive antibiotics. 2 

cases had impingement and implant irritation at proximal site 
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for which counselling done. 1 case had fibula fixation related 

complication in the form of wound breakdown and distal 

screw expose, which was treated with screw removal under 

local anaesthesia and antibiotics. (Table 3) The minimum 

period of follow up in our study was 24 months.  

A clinical assessment of ankle function according to the 

criteria of Merchant and Dietz was determined for each ankle 

at the end of 1-year follow-up. It is a 100-point scale allotting 

40 points for function, 40 for pain, 10 for gait and 10 points 

for range of motion at the ankle. A score of 85–100 represents 

an excellent result, 70–84 good result, 60–69 fair result and 

less than 60 poor results. 6 had excellent outcome, 16 had 

good and 3 had fair.  

 
Table 3: Outcome and Complications of patients included in the study 

 

Outcome/Complications Number (Percentage) Treatment Opted 

Complete Union 23 (92.0) - 

Delayed Union 2 (8.0) Bone marrow injection 

Superficial infection at distal screw site 1 (4.0) IV antibiotics and local debridement 

Deep Infection at implant site with implant exposed 1(4.0) Implant removal as fracture was united 

Impingement and implant irritation at proximal site 2 (8.0) Counselling 

Fibula fixation complication -wound breakdown and distal screw expose 1 (4.0) Screw removal 

 

Discussion 

The optimal management of extra articular distal tibia 

fractures continues to be a controversial topic because 

1. They are caused by high energy trauma. 

2.  Proximity to plafond. 

3. Soft tissue injury around the fracture site. 

 

Careful preoperative planning is needed in consideration with 

above mentioned factors in selecting the correct implant for 

given fracture pattern and associated soft tissue injury and 

minimizing the postoperative malalignment and soft tissue 

complication [10]  

Understanding of the mechanical background for choosing the 

proper implant length and the type and number of screws is 

essential to obtain a sound fixation with a high plate span 

ratio and a low plate screw density. A high plate span ratio 

decreases the load onto the plate. A high working length of 

the plate reduces the screw loading, thus fewer screws need to 

be inserted and the plate screw density can be kept low [10].  

In our study most common cause for these fractures was road 

traffic accident (R.T.A). Most of the standard studies report 

vehicular accidents as the common mode of injury followed 

by fall. Standard studies have classified these fractures 

according to AO/OTA classification and soft tissue injury 

using Tscherene classification. In our study we have used 

AO/OTA classification system for fracture description and 

grading of soft tissue injury according to Tscherene 

classification thereby eliminating intra and inter observer 

variability [11]. 

Most of the cases in our study were operated between 3-7 

days of injury. This window period was given for abrasion 

over the skin to heal and swelling of the ankle to reduce. 

These steps were taken to reduce the risk of soft tissue 

complications associated with these fractures. The injury-

surgery interval time was 3-7 days in study by Ashwin et al. 
[10], 6 days in study by Ronga M et al. [12] and within 7 days 

by Siddharth et al. [13] which was similar to our study.  

In our study, we allowed weight bearing only after signs of 

union in form of bridging callus was present on at least 3 

cortices on radiograph and absence of tenderness at fracture at 

the end of 6 weeks. 23 out of 25 cases met such criteria and 

were allowed partial weight bearing.  

The mean time of union in our study was 20 weeks. We 

achieved union in all 25 cases treated with MIPPO within 24 

weeks. Mean union time for the fractures treated with MIPPO 

was 15.2 weeks (range, 10-24 weeks) by Oh W, et al. [14] and 

by 24 weeks in study by Ronga et al. [12] Borg T et al. [15] and 

22 weeks by Somashekhar et al. [16] as seen in our study 

where as the mean time for union in Collinge C,et al. [17] 

study was 35 weeks but all fractures which were closed 

healed within 25 weeks.  

Two cases in our study had problems with infection one had 

superficial and another had deep infection presenting as 

discharging sinus. Comparable to our work, Lau T, et al. [8] in 

their study of 48 cases had 4 such deep infection cases (10%) 

occurring between 2-12 months after fixation and they believe 

infection does not have effect on bone healing. So it can be 

concluded that if deep infection is present and fracture is 

consolidated sufficiently, the implant can be removed.  

Deep infection was seen in one patient (4.76%), superficial 

infection in three patients (14.28%) in plating group by 

Davalgapu et al. [18]. and study by Ehlinger M, et al. [19] had 2 

deep infections (5%) requiring lavage and change of 

osteosynthesis and Guo J, et al. [20] had reported 6% of cases 

had deep infection which merited intervention. Studies by 

Somashekhar et al. [16] and Bahari et al. [21] reported 2 cases of 

superficial infection and one case of deep infection. 

None of the cases had implant failure as complication in our 

study. In studies conducted by Oh W, et al. [14], Ehlinger M, et 

al. [19] and Nork S, et al. [22] no complications related to 

implant failure occurred. However, study by Collinge C, et al. 
[17] had 7% cases with loss of fixation. No implant related 

complications occurred in our study probably due to strict non 

weight bearing post-operative protocol.  

We had 2 cases of implant impingement and irritation in 2 of 

5 cases of MIPPO for which symptomatic treatment was 

given and patients are doing well. Oh W, et al. [14] in their 

study had 40% patients experiencing implant discomfort and 

opined that implant irritation and impingement is related to 

thickness of implant and better designs will solve this 

problem. Lau T, et al. [8] in their study had 52% patients 

experiencing implant impingement. Only 14% had their 

implants were removed for this reason and opined that 

decision on implant removal for this complication should be 

justified. 

The mean ankle evaluation score at the end of one year using 

Iowa ankle score by Merchant and Dietz [23] was 78 (ranging 

from 63-82) and this corresponds to overall good result. 85% 

of the cases in our study had excellent to good results. In our 

study none of the cases had poor outcome. Oh W, et al. [14] 

had excellent to satisfactory results in all cases using Olerud 

score at the end of mean follow up of 20 months. Guo J, et al. 
[20] in their work had mean score 81 for MIPPO using AOFAS 

as scoring system for ankle function which corresponds to 

good outcome. Collinge C, et al. [17] in their study used both 

AOFAS and Olerud score to evaluate functional outcome and 
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had good results in most of their cases. In study by Ehlinger 

M, et al. [19], using Olerud score good results were seen in 

80% of cases.  

 

Conclusion 

Minimally invasive plate osteo synthesis by locking plate 

proves to be a reliable method of fixation for extra articular 

distal tibial fractures. This procedure preserves most of the 

osseous vascularity, fracture hematoma which provides 

biological repair so that there is lesser incidence of delayed 

union and non-union. This technique can be used in fractures 

where locked nailing cannot be done like distal tibial fractures 

with small distal metaphyseal fragments and comminuted 

fractures. Management of these fractures are not without 

complications such as infection and delayed union; hence 

these complications should be looked for at the earliest and 

treated accordingly. If principles of treatment are correctly 

followed, most cases will progress to union and will have 

good final outcome with acceptable and predictable 

complications. 
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Abstract

Background: Multiple treatment modalities have been reported for managing such cases like 
bone grafting, tissue transfers, antibiotic cement and Ilizarov technique. Bone grafting itself 
poses limitations of size and morbidity of the donor site. The aim of the present study was to 
determine the accuracy of Ilizarov technique in managing non-united infected tibial fractures. 
Materials and Methods: The present prospective study was conducted in the Department of 
Orthopaedics, Mata Gujri Memorial Medical College, Kishanganj, Bihar (India) for duration of 
2 years. All the subjects were followed up for a period of 10 months. Under complete aseptic 
conditions, all the subjects were taken up for surgery. Debridement of the area was done, and 
the material was sent for sensitivity tests. Bone nibbling was performed until fresh bleeding was 
encountered. At regular intervals, X-rays were taken to determine the radiological extent of bone 
healing. Assessment was done based on Fernandez Esteve grading. In case of any discharge 
from the tract, infected pin was removed and exchanged in the same sitting. Once healing was 
satisfactory, ring and fixator were removed, and cast was applied. Results: The mean age of the 
subjects was 38.87±3.22 years. There were 13 males (59.1%) and 9 females (40.9%) in the study. 
There were 3 males and 2 females with bone shortening of 1-3 cm. The union time amongst 
them was 6 weeks and the consolidation time was 9-10 months. Conclusion: Treatment using 
Ilizarov method with infected tibial fractures provides promising results. Optimal fixation was 
seen amongst subjects in the present study.

Keywords: Consolidation; Fractures; Ilizarov; Infected.

Introduction

Nonunion of infection tibial fractures is common 
in orthopedic practice [1] and along with this there 
occur bone and soft tissue defects with inequalities 
in limb and multiple bacterial infections [2]. 
Managing such infected tibial fractures poses a great 
challenge to the clinicians [3]. Multiple treatment 
modalities have been reported for managing such 
cases like bone grafting, tissue transfers, antibiotic 
cement and Ilizarov technique. Bone grafting itself 
poses limitations of size and morbidity of the 
donor site. The defects in Tibia and  bula are very 

different from each other. The bony break generally 

results from traumatic bone loss at the location of 

the injury [4]. Due to high energy trauma there is 

gradually advancing area of cell death and this 

gap increases with subsequent debridements [5]. 

Repeated and consistent infection removes away at 

the end of bone due to various attempts at union. 

A multidisciplinary approach is required for the 

management of such cases. The operating team 

requires skills of limb lengthening, correction of 

deformity, and bone transport methodology [6-11]. 

For infected fractures of tibia with small defects 

antibiotic cement is suitable and bone grafting is 
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usually not possible for such cases. Other than these 
techniques may not be suitable of managing infected 
and bony non-united fractures simultaneously. This 
is only possible with the use of Ilizarov technique, 
and infection recurrence was rarely seen [12-14]. 
Bone transport is a form of Ilizarov technique, 
and it is apt for managing of infected non-united 
fractures with bone defects of any length. Hence, 
bone transport technique has proved to be of great 
advantage in managing infected tibial nonunion. 
The aim of the present study was to determine the 
accuracy of Ilizarov technique in managing non-
united infected tibial fractures.

Materials and Methods

The present prospective study was conducted 
in the Department of Orthopaedics, Mata Gujri 
Memorial Medical College, Kishanganj, Bihar (India) 
for duration of 2 years. All the subjects were followed 
up for a period of 10 months. All the subjects were 
informed about the study and a written consent was 
obtained from all in their vernacular language. The 
study included both males and females between 
the age group of 30 to 50 years with the bone loss 
of upto 7.5 cm. Subjects failing to give the consent 
and reporting for follow up were excluded from the 
study. Subjects with tuberculosis or blood thinning 
agents were also excluded from the study. Smokers 
were also not included in the study. Subjects with 
discharge from the infected site were managed 
daily with dressing of silver stream solution and it 
was only when the discharge was minimal that the 
subjects were taken for surgery. Under complete 
aseptic conditions, all the subjects were taken up 
for surgery. Debridement of the area was done, 
and the material was sent for sensitivity tests. Bone 
nibbling was performed until fresh bleeding was 
encountered. The numbers of rings of the Instrument 
werepre-decided based on the site of fracture and 
corticotomy. Keeping the anatomical positions 
in mind and based on the position of fracture full 
rings were placed between the proximal and distal 
anatomical cuts. Tensioning was performed for 
allthe wires. Schanz pin were  xed with the posts 
attached to the ring if required. After complete 
 xing of the Ilizarov apparatus, the fracture location 
was compressed. Sterile pin dressing was done with 
povidone iodine. Limb vascularity was checked in 
all the cases. Postoperatively, injectable cefotaxime 
plus sulbactam antibiotics were given for 5 days. 
Analgesia was provided using injectable NSAIDS as 
and when required. Mobilization of knee and ankle 
were initiated at day 1. By day 5 to Day 14 weight 
bearing was initiated. In subjects with corticotomy, 

distraction was initiated by day 3 to day 5. 
Distraction was performed by 90 degrees every 4 
hoursin 4 installments, in a way that by the end of a 
day, distraction of 1 mm was performed linearly  at 
the corticotomy site. On day 14, suture removal was 
done. Dressings were performed regularly. Subjects 
were tutored about the distraction themselves. 
Distraction was stopped when desired bone length 
was achieved. At regular intervals, X-rays were 
taken to determine the radiological extent of bone 
healing. Assessment was done based on Fernandez 
Esteve grading. In case of any discharge from the 
tract, infected pin was removed and exchanged in 
the same sitting. Once healing was satisfactory, ring 
and  xator were removed, and cast was applied. 
All the data was arranged in a tabulated form and 
analysed statistically.

Results

Table 1 shows the demographic distribution 
of the subjects. The mean age of the subjects was 
38.87±3.22 years. There were 13 males (59.1%) 
and 9 females (40.9%) in the study. Maximum 
number (31.8%) subjects were between 35-39 years 
of age. There were 22.7% (n=5) subjects between 
30-34 years of age. There were 27.2% subjects 
between 40-44 years of age and 18.2% subjects 
between 45-49 years of age.

Table 2 shows the outcome of the treatment. There 
were 3 males and 2 females with bone shortening of 
1-3 cm. The union time amongst them was 6 weeks 
and the consolidation time was 9-10 months. 
There were 5 males with shortening of 5 cm and 
the union time amongst them was 6.5 weeks with 
consolidation time of 10 months. There were 2 males 
with shortening of more than 5 cm and the mean 
consolidation time was 11.5 months amongst them. 
Amongst females, 4 females showed shortening of 
more than 5 cm with union time of 9 weeks and 
consolidation duration of 12 months.

Table 1: Demographic distribution of the subjects

Variable Frequency Percentage

Gender

Male 13 59.1

Female 9 40.9

Age group

30-34 5 22.7

35-39 7 31.8

40-44 6 27.2

45-49 4 18.2

Indranil Dutt Ilizarov Technique for Managing Fractures with Infection: An Institutional Based Study
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Graph 1: Complications encountered during the study

Indranil Dutt Ilizarov Technique for Managing Fractures with Infection: An Institutional Based Study

Fig. 1: 45 years old male patient with infected nonunion tibia. Nail removed. Ilizorov frame applied. 
Infection controlled. Bony union in progress.

Fig. 2: 52 Years diabetic male patient with infected nonunion Tibia. Debridement, Masquelet technique, 
Ilizarov fixatar applied. Sound bony union. Wound healthy
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Table 2: Outcome of the treatment

Gender Bone 
shortening

Frequency Union 
time

Duration of 
consolidation

Male 1-3 3 6 9

3-5 5 6.5 10

5-7.5 7 8.5 11.5

Female 1-3 2 6 10

3-5 3 7 11

5-7.5 4 9 12

Table 3: Complications encountered during the study

Complication Frequency Percentage

Pin loosening 3 13.6

Infection of pin tract 4 18.2

Pin exchange 4 18.2

Removal of fixator 0 0

Discussion

Due to road traf c accidents, open tibial 
fractures are becoming more common and also 
there are increased in facilities and rapid transfer 
to the trauma centers. Most of these fractures are 
operated during the golden window period and 
open reduction and internal  xation is done for 
type I and type II open fractures [15]. The incidence 
of infected non-unions range between 16-22% [16]. 
With the advent and use of Ilizarov internal  xators 
patient can be ambulated quickly and ambulation 
can be maintained throughout the treatment 
period. Also, the chances of  xation are increased 
with decreased incidence of infection [17]. In our 
study, the mean age of the subjects was 38.87±3.22 
years. There were 13 males (59.1%) and 9 females 
(40.9%) in the study. Maximum number (31.8%) 
subjects were between 35-39 years of age. There 
were 22.7% (n=5) subjects between 30-34 years of 
age. There were 27.2% subjects between 40-44 years 
of age and 18.2% subjects between 45-49 years of 
age. As per Dervin et al. [18] and Keeling et al. 
[19] external  xations is the skeletal stabilization 
of optimal choice with lowest incidence of deep 
sepsis. Ilizarov method is a complex methodology 
that requires a lot of resources and time and it also 
exhibits various complications [20]. This theory 
hasmostly changed with the use of better operation 
theatres and use of high amount of antibiotics. 
This is comparable to the study by Laishram Singh 
et al., and Shtarker H et al. [21]. In our study, there 
were 3 males and 2 females with bone shortening of 
1-3 cm. The union time amongst them was 6 weeks 
and the consolidation time was 9-10 months. 
There were 5 males with shortening of 5 cm and 
the union time amongst them was 6.5 weeks with 

consolidation time of 10 months. There were 
2 males with shortening of more than 5 cm and the 
mean consolidation time was 11.5 months amongst 
them. Amongst females, 4 females showed 
shortening of more than 5 cm with union time of 
9 weeks and consolidation duration of 12 months. 
All the subjects were ambulated within 2 weeks 
with full weight bearing. This is consistent with 
the study by Dagherand Ronkoz., [22] whose 
subjects were also initiated with partial weight 
bearing at 2 weeks. The use of Ilizarov technique of 
bone transport including distraction osteogenesis 
proposes a sound substitute towards managing 
infective non-union fractureof tibia. Ilizarov frame 
for osteogenesislets resection of the infected bony 
region, repair of the bony defect and stabilization 
for bony consolidation and maintains the bony 
length. Joint function is favorably encouraged with 
the use of bone transport technique.

Conclusion

Treatment using Ilizarov method with infected 
tibial fractures provides promising results. Optimal 
 xation was seen amongst subjects in the present 
study. With appropriate surgical skills, patient 
cooperation and patience desired results can be 
achieved.
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Abstract

Background: Hyperbaric Oxygen Therapy (HBO) is an established treatment modality, which is 
internationally practiced since a long time ago. International protocols for the practice of hyperbaric 
oxygen therapy have been established in the United States by the Undersea and Hyperbaric Medical 
Society (UHMS) and in Europe by the European Committee for Hyperbaric Medicine (ECHM). 
Objective: To look for outcome on Wound healing without tissue necrosis requiring surgical excision, 
new major surgical procedures in relation to progressive and massive revitalization after entry in trail, 
Time of healing and Length of hospitalization. Study Design: A prospective Randomized double blind 
placebo controlled trial performed to realize the aim and objectives of this study. Place of Study: The 
study was carried out at the Prana HBO Centre, which is owned by the Investigator and located in 
the Northern parts of Mumbai, in India. Methods: On receiving the patient to the HBO unit at Prana, 
patients were randomly assigned to receive HBO therapy or Placebo. HBO therapy was given with 
compressed with air at a pressure of 2.5 atmosphere absolute (ATA). At this pressure the patient 
breathed 100% oxygen via facial mask. The HBO therapy protocol included 90 minutes oxygen 
breathing at 2.5 ATA twice daily over 6 days as per study by G Bouachour et al. Placebo consisted of 
sessions in HBO chamber at a pressure of 1.1 ATA in order to stimulate compression and its effects 
on the ears, while the patient breathing normal air via facial mask. The placebo therapy included 
90 minutes air breathing at 1.1 ata twice daily over 6 days. Results and Discussion: Total 60 patients 
completed the study period and no patient was excluded during the study analysis. The demographic 
profile was comparable in the two groups of HBO and Placebo group. It was observed in the study 
that complete wound healing without any tissue necrosis requiring any amount of surgical excision 
was observed in 24 patients in HBO group whereas only 13 patients were observed with complete 
healing in the Placebo group. There s a threefold effect of Hyper oxygenation in HBO Therapy, a 
typical treatment pressure of 2 ATA, the plasma and the tissue fluid oxygen tension increase 10 fold 
from about 100 and 30 mm hg respectively to more than 1000 mm hg in the plasma and more than 
300 mm hg in the tissue fluids. Conclusion: HBO therapy is a very useful therapeutic adjunct especially 
in the management of severe trauma of the limbs in older patients with grade III soft tissue injuries. 
The side effects and complications of HBOT are so infrequent and/or minimal that contraindications 
for using this intervention as an adjunct in the management of crush injuries are almost nonexistent. 
However, in no situation should HBOT be used as a substitute for indicated surgical, orthopedic, and 
medical interventions.

Keywords: Crush Injuries; HBOT; Placebo; Clinical Trail.

Introduction

Spectrum of injuries to the body is the term used 
to explain Crush injuries. Soft tissues or the bony 
elements may be primarily involved in injuries 

often it’s the combination of both. It is the severity 
of the injury which differentiates the crush injuries 
from other types of injuries of the musculoskeletal 
system. Injury severity may range from minor 
with minimal contusion of soft tissue with or 
without a related fracture of limb which may be 
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threatening with nonviable soft tissue and may be 
associated with complex fractures. The likelihood 
of successful outcome decreases as the severity of 
injury increases. Tissue damage at certain point 
is so great that successful healing is unlikely and 
leading to limb amputation is mandatory. As such 
no universal classi cation system is available 
to encompass the spectrum of crush injury but it 
was Gustilo and Williams [1] and Johansen and 
colleagues [2] generated classi cations that predict 
outcomes for open fractures and limb survival, 
respectively, but clinical judgment remains the 
common  nal denominator for making decisions 
about the management of crush injuries.

Hyperbaric Oxygen Therapy (HBO) is an 
established treatment modality [3], which is 
internationally practiced since a long time ago. 
International protocols for the practice of hyperbaric 
oxygen therapy have been established in the United 
States by the Undersea and Hyperbaric Medical 
Society (UHMS) [4] and in Europe by the European 
Committee for Hyperbaric Medicine (ECHM) [5]. 
These are generally accepted as the standard of 
care in the western world and treatment protocols 
were developed for around 17 indications overall. 
However, additional indications are accepted by 
other hyperbaric medical societies. Approximately 
53 indications are accepted in China [5,8] twenty in 
Japan6 and 72 in Russia [9].

Transcutaneous Oxygen Monitoring (TCOM) 
is advised (in international guidelines) in all 
peripheral non-healing wounds before treatment 
in the chamber [7]. The UHMS published standard 
protocols, which is based on the current available 
medical evidence. These protocols would typically 
prescribed the type of patients who should be 
selected (i.e. establishing a bona  de indication 
for therapy), and the typical work-up required for 
evaluation. This would for instance include the use 
of TCOM for diabetic ulcers of the lower limb [6,8]. 
The protocols also describe the range of treatment 
depth (while breathing 100% oxygen) that would 
yield a therapeutic tissue oxygen tension for the 
disease being treated. These typically range from 
150 kPa to 280 kPa (depending on the disease 
being managed). Apart from the treatment depth, 
the report also describes the typical number of 
treatments to be provided for each indication, 
ranging from one session (e.g. for decompression 
sickness) to as many as 40 sessions (e.g. for 
radiation-induced lesions).

In present situation crush injuries are a big and 
signi cant challenge to our health care system, on 
both the front of management and expenditures. 

As a cause of trauma service hospital admission, 
one  fth of total admissions to level 1 trauma 
center diagnosis are crush injury [10]. For complex 
crush injuries, initial hospitalizations are typically 
prolonged and re-hospitalizations are frequently 
required to manage the residual complications. 
Signi cant challenge to health care system and 
devastating to the patient is the cost and period 
of convalescence. The leading causes of crush 
injury are motor vehicle accidents; gunshot/
munition, wounds, and falls [10]. Even with 
optimal management, outcomes of crush injury 
are frequently less than desirable with an inverse 
relationship between good outcomes and the 
severity of injury. This generates the question 
whether outcomes even with state-of-the-art surgical 
and orthopedic interventions can be improved in 
those patients who have such severe crush injuries 
that poor outcomes are the expectation.

Several studies and research on series of patients 
had suggested the importance of HBO therapy 
in crush injuries. Even the comparison was made 
between standard treatment and adjunct use of HBO 
therapy in management of several injuries of the 
limbs by G. Bouachour and his colleagues in 1996. 
In this study we are also doing the prospective and 
randomized study to evaluate the effect of HBO in 
crush injuries of the limb and it use as an adjunctive 
measure. Classi cation of soft tissue injuries were 
derived from Gustillo RB [11]. Type I: wound less 
than 1 cm long and clean. Type II: Laceration more 
than 1 cm long without extensive soft tissue damage, 
 aps or avulsions. Type IIIA: Adequate soft tissue 
coverage despite extensive soft tissue laceration or 
 aps, or high energy trauma irrespective of the size 
of the wound. Type IIIB: Extensive soft tissue injury 
with periosteal stripping and bony exposure. Type 

IIIC: Arterial injury requiring repair.

Patients and Methods

Study setting

The study was carried out at the Prana HBO 
Centre, which is owned by the Investigator and 
located in the Northern parts of Mumbai, in India. 
The center has one Sechrist Monoplace hyperbaric 
chamber and a TCOM machine with 3 electrodes. 
The oxygen gas supply is from oxygen cylinders 
of 7000 liters’ capacity each. The center has all 
the requisite certi cations and registrations as 
required by the local authority in Mumbai. Study 
was conducted over a period of 2 years and patient 
with severe limb injury referred to the Hyperbaric 
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Unit at Prana HBO center within 24 hours after 
the initial evaluation and surgical procedure were 
included. Written informed consent was obtained 
from the patient and patient’s relative.

Surgical procedures performed were as per 
the requirement of the case and discretion of the 
operating surgeon, debridement, irrigation of 
wound, primary closure without tension with 
regard to severity of the fracture and soft tissue 
injury and stabilization procedures. Vascular 
reconstructions were done with available local soft 
tissue or muscle rotation  aps. Accordingly the 
patients were covered by appropriate antibiotics 
and preventive antithrombotic treatment.

On receiving the patient to the HBO unit at 
Prana, patients were randomly assigned to receive 
HBO therapy or Placebo. HBO therapy was given 
with compressed with air at a pressure of 2.5 
atmosphere absolute (ATA). At this pressure the 
patient breathed 100% oxygen via facial mask. The 
HBO therapy protocol included 90 minutes oxygen 
breathing at 2.5 ATA, twice daily over 6 days as per 
study by G Bouachour et al. placebo consisted of 
sessions in HBO chamber at a pressure of 1.1 ata 
in order to stimulate compression and its effects 
on the ears, while the patient breathing normal air 
via facial mask. The placebo therapy included 90 
minutes air breathing at 1.1 ATA twice daily over 6 
days. It was a double blind study hence the patient 
as well the surgeons were not informed regarding 
the protocol of the treatment, whether HBO therapy 
or Placebo. After each session re-evaluation of the 
injured extremities was performed which included 
examination of motor, sensory functions, skin 
color, edema and palpation of peripheral pulses. 
In all cases wound dressings were performed in the 
surgical unit.

As per the study of Bouachour et al. [12], in our 
study too we made four primary study end points:

1. Wound healing without tissue necrosis 
requiring surgical excision

2. New major surgical procedures in relation to 
progressive and massive revitalization after 
entry in trail

3. Time of healing

4. Length of hospitalization.

Inclusion criterion

Based on following criterion the patients were 
included and enrolled in trial. Acute injury of 
the limb classi ed as type II or III depending on 
soft tissue injury as per Gustillo RB [11]. Surgical 

management within 6 hours after the injury; no 
history of peripheral arterial occlusive disease.

Exclusion criterion

Patients were excluded from the trail if the 
patient was enrolled in another trail, pregnant, 
Upper respiratory tract infection, neurologic or 
pulmonary or otorhinolaryngologic diseases 
contraindicating HBO therapy. In order to evaluate 
the effects of the treatment Transcutaneous 
Oximetry monitoring system was utilized for 
measuring tissue oxygenation (TcPO

2
) in all the 

patients of both groups. Measurements were 
recorded on non in amed skin 1 cm proximal to 
the upper margin of ulcer. TcPO

2
  ndings were 

recorded, and the  ndings were calculated by an 
electrochemical transducer, and it remains attached 
to skin and use of adhesive ring and contact 
liquid was used. The measuring site was cleaned 
carefully by a disinfectant (spirit). By analyzing and 
measuring the oxygen reduction current with the 
help of measuring cell it was concluded for skin 
oxygen partial pressure.

Ethics review

This study was performed within the scope of 
international ethical guidelines and legislation. 
Ethics review and approval was provided by 
Stellenbosch University (number: U16/06/015) 
and the ethics committee of the Hyperbaric Society 
in India

Statistical Analysis

Comparisons of quantitative data between the 
HBO group and placebo group were made with 
paired and unpaired t test. All data are presented 
by descriptive statistics and graphics. P value of 
less than 0.05 was considered signi cant.

Results

Fig. 1: Mechanism of Injury
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Fig. 2: Bones involved

Fig. 3: Comparison Open Fracture and Soft Tissue Injury

Fig. 4: Stabilization procedures and skin flaps or grafts performed on admission before randomization.

Table 1: Patients characteristic by treatment outcome

Groups HBO (n= 30) Placebo(n= 30)

Complete healing 24 13

Tissue Necrosis 2 12

New Surgical Procedures 3 (2) 10 (7)

Skin flaps and grafts 2 5

Vascular Surgery 1 0

Amputation 1 4

Wound dressings 17.3 ( + 6.41) 18.7 ( + 7.1)

Time of healing (days) 42.8 ( + 13.2) 49.3 ( + 11.7)

Manoj Gupta Crush Injury: HBOT and Placebo controlled Randomized Clinical Trail
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In the study total more than 69 cases were 
recruited and ended up with  nal 60 number of 
patient who ful lled all the inclusion criteria for 
the study. Total 60 patients completed the study 
period and no patient was excluded during the 
study analysis. The demographic pro le was 
comparable in the two groups of HBO and Placebo 
group. During the period of study neither of the 
group patient had any episodes of cerebral oxygen 
toxicity nor there were any adverse effects of 
pressurization observed. In study both the groups 
were relatively similar in terms of age 48.3 (+11.6) 
years for HBO group and 49.1 (+12.13) Years for 
Placebo group and to certain extent on risk factors. 
Total 7 patients were with Diabetes mellitus two 
and  ve respectively in the study in both groups. 
Mechanism of Injuries and bones involvement had 
been highlighted in Figures 1 and 2 respectively. 
As per Figures 2 and 3 differences was observed 

Table 2: Results of treatment in groups of patients matched for age and severity of trauma

HBO Group Placebo Group

Age (Years) <40 >40 <40 >40

Soft tissue injury Grade II Grade III Grade II Grade III Grade II Grade III Grade II Grade III

Success 4 9 5 11 6 6 2 4

Failure 0 0 0 1 1 0 1 10

Totals 4 9 5 12 7 6 3 14

Table 3: Characteristics of the patients requiring new surgical procedures

Groups HBO (n=2) Placebo (n=7)

Age (Years) 52, 54 54.4 + 7.3 
Range: 46 - 68

Diabetes Mellitus 1 3

Fractures 1 4

Soft Tissue injury*

Grade IIIA - 2

Grade IIIB 1 1

Grade IIIC -

Timing of new surgical procedures (Days) 5, 7 12.7 (+ 7.1)
Range: 5-19

*Classification of soft tissue injuries derived from Gustillo

Fig. 5: Comparative analysis of healing

comparatively in severity of soft tissue injuries and 
fractures in both the group of study. Eight patients 
in the HBO group and ten patients in Placebo 
group had crush injuries without bony lesions. One 
patient in the HBO group required to have an end 
to end arterial repair for tibial artery. In HBO group 
one patient and in placebo group four patients 
were managed by primary amputation. In all the 
cases were required fracture stability was achieved 
as well stabilization procedures were achieved in 
both the group. In HBO group patients two cases 
and in Placebo group  ve patients’ skin  aps and 
grafts were performed. Neurologic de cit in four 
patient of HBO group and three patient of placebo 
group was observed. As such surgical procedures 
and there timing and location, and types were not 
statistically varying from each other among both 
the group.

Manoj Gupta Crush Injury: HBOT and Placebo controlled Randomized Clinical Trail
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It was observed in the study that complete 
wound healing without any tissue necrosis 
requiring any amount of surgical excision was 
observed in 24 patients in HBO group whereas only 
13 patients were observed with complete healing in 
the Placebo group.

Seven patients belonging to the placebo group 
were managed by repeated debridement as there 
was progressive necrosis of tissues observed, in 
all these patients secondary  ap coverage was 
performed. Four patients from this placebo group 
had  ap loss affecting fracture coverage and 
thus  nally ended up with amputation. On the 
contrary in HBO group only two patients had to 
under gone surgical procedure due to ischemia 
and  ap coverage of which one patient ended up 
with amputation.

On statistical analysis it was clearly observed 
that repetitive surgical procedures were common 
in placebo group in comparison to HBO group of 
patients. Both the patient group were not matched 
for age and severity of injury, but the result of 
outcomes were taken into consideration and 
summarized accordingly as shown in Table 2. In the 
observation o f subgroup of patient with more than 
forty years of age with grade III soft tissue injury, 
wound healing was obtained in eleven patients 
in the HBO group Vs four patients in the placebo 
group. By using paired t – test, In the HBO treatment 
the healing duration is reduced and the process of 
healing is faster with p value is 0.000001. Whereas 
in the placebo group healing duration and process 
of healing was delayed comparatively with p value 
of 0.0011. By using unpaired t – test it is evident that 
HBO treatment gives faster and ef cient healing on 
the contrary in placebo group healing was delayed 
and less ef cient with p value of 0.0000034.

Discussion

There is a threefold effect of Hyper oxygenation 
in HBO Therapy, a typical treatment pressure 
of 2 ata, the plasma and the tissue  uid oxygen 
tension increase 10 fold from about 100 and 30 
mm hg respectively to more than 1000 mm hg 
in the plasma and more than 300 mm hg in the 
tissue  uids. Approximately 25% increased in 
oxygen carrying capacity is being observed as a 
consequence on 70 second of hyper oxygenation. 
There is threefold increase in the diffusion distance 
of oxygen through tissue  uids and relative barriers 
which includes ischemic margins of wounds. All 
these effects of hyper oxygenation is transient 
which last in the period of HBO therapy period 

and shall continue in the subcutaneous tissues for 
a around period of four hours, similarly for around 
one and half hours in the muscles [13]. Important 
consequences occurring due to hyper oxygenation 
enough oxygen is dissolved in plasma to meet 
tissue oxygen requirements even without RBCs, 
and transient increases of oxygen in the tissues 
triggering secondary mechanisms of HBOT to 
begin their actions. It has potential to provide an 
oxygenated environment to resume functions of 
wound healing and infection control. Hyperoxia 
acts against infection; it induces the production 
of toxic oxygen radicals which have a direct 
lethal effect of strict anaerobic organisms such as 
Clostridia species [14].

It leads to vasoconstriction which reduces 
in ow by 20%, whereas oxygenation is maintained 
through hyper oxygenation [15], with decreased 
in ow, yet maintenance of venous out ow 
edema is reduced [16,17]. Edema reduction in 
turn bene ts into two fold increase of oxygen and 
reduce external pressure leading to improvised 
microcirculation. Hyperoxia causes enhanced 
oxygen dependent intracellular killing mechanism 
of ploymorphonuclear leukocytes and also affects 
bacterial clearance [18]. Depressed WBC killing 
capacity in infected ischemic tissues is reversed by 
oxygen tension of 4 mm Hg [19]. It is a mandatory 
requirement of hyper oxygenation t promote 
collagen production by  broblasts in turn whose 
function are altered when an inadequate oxygen 
tension of less than 10 mm Hg is present in ischemic 
area [20]. Fibroblast differentiation collagen 
synthesis and angiogenesis is enhanced by HBO 
which ultimately leads to increased wound closure 
rate in hypoxic tissues [18,19,21].

HBO therapy to certain extent helpful to 
separate viable from nonviable tissues and thereby 
it helps to limit surgical excision. It also avoids 
soft tissue necrosis further preventing secondary 
exposure of joints, blood vessels, fractures and 
neural structures which radically modi es trauma 
prognosis [22]. The study made by Shupak A 
et al. in 1987 reported a clear improvement in 
prognosis in post traumatic acute ischemia in lower 
extremities after reconstructive surgery, in 8 cases 
out of total 13 studied cases complete limb salvage 
was accomplished and in three cases the level of 
amputation was lowered [23]. In our study it is 
clear evident that in patient with age more than 
forty years reduces the need for repetitive and 
aggressive debridement of tissues compromised 
by progressive necrosis in HBO group. HBO 
therapy is de nitely helpful to segregate viable 
from nonviable tissues and thereby to limit the 
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surgical excision.

Recently study and experience from Chinese 
Shangahai which included 21 traumatic or near 
amputation of the limbs and  ngers, of which 
18 cases involved upper limb, 2 cases involved 
single  ngers and one with lower extremity. 
The average time of limb ischemia before 
relplantation was around 16 hours with a range of 
6 to 36 hours. In this study all the patients received 
HBOT after surgery. It was observed in the study, 
Limb survival occurred in 10 of 15 detached limbs, 
including 2  ngers that were ischemic for less than 
10 hours, and in 4 of 6 patients with ischemic times 
greater than 20 hours. This study is noteworthy for 
the high survival rates observed in those patients 
with prolonged ischemia times [24].

Radonic and colleagues [25] describe their 
experience using HBOT as an adjunct for managing 
28 patients with combat-related crural (lower 
extremity) vascular injuries during the Croatian 
War. All injuries were of the penetrating type. 
All patients had injuries that required vascular, 
orthopedic, and plastic surgery management in 
addition to fasciotomies. Thirteen patients who had 
a combination of extensive bony and soft-tissue 
injuries coupled with an ischemic time of greater 
than 6 hours received HBOT as an adjunct to their 
management. Good prognostic signs associated 
with HBOT included increase in blood pressure, 
improved skin color, increase in temperature on 
the injured side, and maintenance of temperature. 
Outcomes were assessed at discharge from the 
hospital and were described as “very good,” 
“good,” or “fair.” The authors conclude that HBOT 
helped decrease the amputation rate.

Transcutaneous oxygen pressure is linked to 
oxygen delivery which is the result of oxygen 
content and blood  ow. This noninvasive method of 
exploration was validated during HBO therapy [26]. 
It is possible to predict 100% sensitivity and 94% 
speci city whether or not secondary amputation 
of the traumatized limb should be performed, 
moreover during HBO therapy PtCO

2
 monitoring 

seems to be useful to evaluate the evolution of the 
traumatized limb.

Conclusion

Although the evidentiary evidence supporting 
the use of HBOT for crush injuries is scant, the 
conclusions are consistent with our study which can 
be concluded with that HBO therapy is a very useful 
therapeutic adjunct especially in the management 
of severe trauma of the limbs in older patients with 

grade III soft tissue injuries. When the decision 
is made to use HBOT, current evidence suggests 
it should be started as soon after the injury as 
possible, preferably in the immediate postoperative 
period. If surgery is delayed, it is desirable to give 

HBOT while awaiting surgery. The side effects and 
complications of HBOT are so infrequent and/
or minimal that contraindications for using this 
intervention as an adjunct in the management of 
crush injuries are almost nonexistent.

Consequently, when pairing the clinical 
experiences and laboratory data, justi cation for 
using HBOT as an adjunct for managing crush 
injuries is strong. However, in no situation should 
HBOT be used as a substitute for indicated surgical, 
orthopedic, and medical interventions.
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Abstract

Introduction: Surgeon’s primary goal in distal humerus fracture is to obtain fixation with 
sufficient stability so that the elbow can be mobilized as early as possible. The present study 
aimed at assessing the functional outcomes in distal humeus fracture patients managed with 
open reduction internal fixation with triceps sparing approach. Methodology: The present study 
included adults presenting with distal humeral fractures and managed with open reduction and 
internal fixation with triceps sparing approach at the Department of Orthopedics, AJ Institute 
of Medical Sciences, Mangalore from August 2015 to April 2017. The Mayo Elbow Performance 
Score (MEPS) was used as an objective measure of overall outcome. Grades of MEPS were 
compared between different age groups and different fracture types. Results: There was only 
one case of extra-articular type fracture. In the fractured elbow, the mean range of motion 
increased significantly from 63.4±14.2 at 6th week to 120±6 at 24th week. In our study population, 
the mean MEPS was 81.7±10.7. The MEPS was found to be excellent in 40% of the patients, 
fair in 20%, good in 36.7% and poor in only one patients. The MEPS was found to be similar 
among different age groups (p value = 0.92). Similarly, MEPS did not vary with the fracture type 
(p value = 0.21). Conclusions: Excellent grade of MEPS was observed in majority of the patients 
and only one case yielded poor grade. Age and fracture type were not found to be associated 
with the grade of MEPS.

Keywords: humerus; open reduction and internal fixation; triceps-sparing

Introduction

Fractures of distal humerusare becoming 
increasingly commondue to increased physical 
activity and increasing number of road traf c 
accidents. Fractures of the distal humerus remain 
a challenging problem despite advances in our 
knowledge about the biomechanics and implants. 
Non-operative treatment can be performed in 
some cases like advanced osteoporosis or fractures 
with extensive bone loss, however, the functional 
outcomes are typically less than optimal [1]. 
Surgeon’s primary goal is to obtain  xation 
with suf cient stability so that the elbow can be 

mobilized as early as possible. Olecranon osteotomy 
is considered the gold standard for treating distal 
humerus fractures. This technique provides 
excellent articular exposure, but has been associated 
with complications like delayed union, non-union 
and prominent hard-ware [2]. One alternative 
technique to approaching through the posterior 
elbow is the triceps-sparing approach described by 
Bryan and Morrey [3]. In this technique, the triceps 
mechanism is spared and re ected from the medial 
to the lateral direction without being detached. 
Few single centre studies have demonstrated 
satisfactory functional outcomes using this 
technique [4]. The present study aimed at assessing 
the functional outcomes in distal humeus fracture 
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patients managed with open reduction internal 
 xation with triceps sparing approach.

Methodology

Study Design and Sampling

The present study included adults presenting 
with distal humeral fractures at the Department 
of Orthopedics, AJ Institute of Medical Sciences, 
Mangalore from August 2015 to April 2017. 
All skeletally mature patients with distal humerus 
fractures and operated at our center with open 
reduction and internal  xation with triceps 
sparing approach were included in the study. 
Patients with open injuries, associated with 
neurovascular injury, skeletally immature patients 
and pathological fractures. During the study period 
30 cases underwent surgery and were included in 
the  nal analysis. The study was approved by the 
institutional ethics committee. All patients were 
explained the purpose of the study and an informed 
written consent was obtained from them.

Surgical technique

On admission of the patient a careful history 
was elicited from the patients and or attendants of 
injury and the severity of trauma. Radiograph of 
distal humerus i.e. antero-posterior view and lateral 
view were taken and fractures were classi ed 
according to AO/OTA classi cation. Patients 
were placed in the lateral position under suitable 
anaesthesia with the involved elbow at 900 placed 
over an elbow support. Under asepticmeasures, 
open reduction and internal  xation of the fracture 
was done with plates of adequate size. The fascia 
overlying the triceps was then divided and two 
fasciocutaneous  aps were raised. The lateral and 
medial borders of the triceps were then readily 
visualized, as was the tricipital aponeurosis. The 
radial window was developed by initially lifting 
the lateral triceps from the lateral intermuscular 
septum and then the posterior surface of humerus. 
The ulna window was developed by lifting the 
medial triceps from the intermuscular septum and 
the dorsal surface of the humerus. In extra-articular 
distal humerus fractures, the two windows 
gave good enough access for fracture reduction, 
temporary  xation and application of 90/90 or 
parallel plates. In simple intra-articular fractures, 
where no joint comminution was encountered, 
a combination of anatomical reduction of the 
condyles and intra-operative imaging of the joint 
surface was all that was needed for an accurate 

reduction and  xation. When the articular surface 
was comminuted, then the whole distal articular 
surface needed to be accessed. Connection of the 
medial and lateral dissections by mobilisation and 
elevation of the triceps muscle from the fracture and 
posterior humeral periosteum allowed visualisation 
of the entire posterior distal humerus. After that, 
the fracture was reduced and  xed provisionally 
with 1.5 or 2.0 mm K wires under  uoroscopic 
control in two planes. The intercondylar fracture 
was  xed with a 3.5-mm lag cortical screw in the 
coronal plane across the trochlea, thus converting 
the fracture into a supracondylar type. The articular 
fragment was then secured to the humeral shaft 
with two 3.5 reconstruction plates or condylar 
plates contoured to  t along the involved columns. 
An intraoperative radiograph was made to check 
reduction and  xation. The elbow was moved 
through a range of motion to test the stability of 
the  xation. The reconstructed distal articular 
block was then approximated to the humeral 
diaphysis. Kirschner-wire  xation was converted 
to de nitive  xation with the application of either 
parallel or orthogonal plate constructs, depending 
on the surgeon’s choice. All patients were admitted 
as inpatients and mobilization of the elbow was 
encouraged immediate postop. Post operative 
physiotherapy was followed according to the 
protocol, and functional outcome was assessed at 
6 weeks, 12 weeks and at 6 months. All patients 
were encouraged to start range of motion exercises 
on the  rst day following surgery depending on 
the patient compliance and surgeon’s discretion 
regarding a stable  xation.

Data Collection and Data Analysis

Patients’ baseline demographic and clinical 
information was noted from the hospital records. 
Routine clinical and radiological evaluations were 
done for all patients. Fractures were classi ed 
according to the AO/OTA classi cation of 
fractures and dislocations. Anteroposterior and 
lateral elbow radiographs were obtained at the 
time of examination and assessed for reduction, 
alignment, fracture union, posttraumatic arthrosis, 
and heterotopic ossi cation. All data were analysed 
in SPSS version 21 (IBM Corp, NY). Quantitative 
and qualitative variables were described as mean 
(standard deviation) and frequency (percentage) 
respectively. The Mayo Elbow Performance Score 
(MEPS) was used as an objective measure of overall 
outcome [5]. This score is based on a 100-point 
scale, with maximum scores of 45 points for pain 
relief, 25 points for function, 20 points for motion 
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and 10 points for stability. There are four grades of 
MEPS: ≥90 is Excellent; 75–89 is Good; 60–74 is Fair; 
and <60 is Poor. Using Fisher’s exact test, grades of 
MEPS were compared between different age groups 
and different fracture types. The signi cance level 
of this study was set at two-sided a = 0.05.

Results

During the study period 30 patients were 
included in the study, of which 70% were below the 
age of 40 years. The mean age of the total population 
was 37.7±13.8 years. There were 57% males and 
43% females and left side was more commonly 
affected (60%). Patients were classi ed according to 
AO classi cation. There was only one case of extra-
articular (A2- moderate) type fracture (Table 1). 
Partial articular fracture was seen in eight patients, 
of which one was simple, three were moderate and 

four were severe type. Intra-articular fracture was 
seen in 21 patients, of which eight patients had 
simple type, seven had moderate types and six 
patients were severe type. Post-operatively, only 
one patient reported complication of ulnar neuritis. 
The range of motion in the normal elbow ranged 
between 0 to 140 degrees in majority of the patients 
(46.7%). Furthermore, in the fractured elbow, the 
mean range of motion increased signi cantly from 
63.4±14.2 at 6th week to 120±6 at 24th week. In our 
study population, the mean MEPS was 81.7±10.7. 
The MEPS was found to be excellent in 40% of the 
patients, fair in 20%, good in 36.7% and poor in 
only one patients (Table 2). Table 3 describes the 
association of MEPS with age and fracture type of 
the patients. The MEPS was found to be similar 
among different age groups (p value = 0.92). 
Similarly, MEPS did not vary with the fracture type 
(p value = 0.21).

Mayur Rai, Amlan Mohapatra, Karthikraj Kuberakani et al. Functional Outcomes after Triceps Sparing Surgery for 
Distal Humerus Fractures

Fig. 1: Operative steps for open reduction internal reduction with triceps sparing approach

A. Triceps is freed from its attachment on the posterior humerus and elevated

B. Ulnar nerve retracted, fracture fragments stabalized with K-wire

C. Reconstructed intra-articular distal humerus

D. Medial columnar plating
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Discussion

The present study describes our experience of 
managing patients of fractures distal humerus 
managed with open reduction internal  xation with 
triceps-sparing approach. As the age of the patient 
may signi cantly affect the functional outcomes of 
surgically managed intra-articular distal humerus 
fractures and is especially true for patients above 
60 years of age [6], we asssessed functional outcomes 
categories with age. Although in our study we did 
not  nd any association between age and functional 
outcome, different observations have been 
suggested by previous authors. Chen et alreported 
that as compared to triceps-sparing, open reduction 
internal  xation with olecranon osteotomy resulted 
in better function outcomes in patients aged more 
than 60 years [7]. The authors reported that the rate 
of excellent/good MEPS was more than 80% for all 
ages in the group of patients treated with olecranon 
osteotomy. In contrast, only 37.5% patients in the 
triceps-sparing group >60 years of age obtained 
excellent/good MEPS and these patients tended 
to have more extension loss. However, the rate of 
excellent/good MEPS was 100% in patients aged 
less than 40 years of age treated with triceps-sparing.

In our patient population, one patient (3.3%) 
had ulnar neuritis post-operatively, which is one 
of the most common complications following distal 
humerus fracture. Reported incidence of ulnar 
neuropathy following open reduction internal 
 xationis between 7% and 15% [8]. Unfortunately, 
the management of the ulnar nerve damage during 
distal humerus xation remains controversial. 
Few authors have recommended ulnar nerve 
transposition has been recommended by some [9]. 
Gofton et al. did not observe any objective ulnar 
nerve  ndings in their series of distal humerus 
fracture  xation after ulnar nerve transposition [10].

There are a few limitations of the study. First, 
de nition of excellent/good joint function varies 
across different scales. MEPS uses an objective 
measure of functional outcome. Some authors 
haveused the Aitkens and Rorabeck, in which 
an excellent result had an arc of  exion of 1100 or 
more, full use of the armincluding heavy labor, and 
no pain [11]. Pajarinen et al. used the Orthapedic 
Trauma Association (OTA) method for evaluating 
elbow function [12]. Different scales have different 
de nitions for excellent range of joint motion, 
which eventually makes the comparison dif cult. 
Second, there were only two patients above the age 
of 60 in our study population. So the results of our 
study may not be applicable to older patients.
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Table 1: Distribution of patients according to their baseline 
demographic and clinical characteristics

Variables n (%)

Age distribution

21 to 30 years 12 (40)

31 to 40 years 09 (30)

41 to 50 years 02 (07%)

51 to 60 years 05 (17%)

More than 60 years 02 (06%)

Gender distribution

Females 13 (43%)

Males 17 (57%)

Affected side

Left 18 (60%)

Right 12 (40%)

Type of fracture

Extra articular (A2-moderate) 01 (03%)

Partial articular

Simple (B1) 01 (03%)

Moderate (B2) 03 (10%)

Severe (B3) 04 (13%)

Intra-articular

Simple (C1) 08 (27%)

Moderate (C2) 07 (23%)

Severe (C3) 06 (20%)

Table 2: Post-operative outcomes in the patients

Variables N (%)

Complications

Yes 01 (03%)

No 29 (97%)

Mayo Elbow Performance Score

Excellent 12 (40%)

Fair 06 (20%)

Good 11 (36.7%)

Poor 01 (3.3%)

Table 3: Association of Mayo Elbow Performance Score with age 
and fracture type

Mayo Elbow Performance Score p value*

Excellent 
(n=12)

Fair
(n=6)

Good 
(n=11)

Poor
(n=1)

Age distribution (in 
years)

0.92

21 to 30 3 3 5 1

31 to 40 3 2 4 0

41 to 50 1 0 1 0

51 to 60 3 1 1 0

More than 60 2 0 0 0

Fracture type 0.21

Moderate extra-
articular

1 0 0 0

Simple Partial 
articular

1 0 0 0

Moderate Partial 
articular

0 1 2 0

Severe Partial 
articular

0 3 1 0

Simple Intra-articular 3 1 4 0

Moderate Intra-
articular

5 0 1 1

Severe Intra-articular 2 1 3 0

*compared using Fischer’s exact test
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Conclusion

Patients of distal humerus fracture managed 
with triceps sparing approach in our department 
had a signi cantly improved range of motion at 
24th week follow up. Excellent grade of MEPS was 
observed in 40% of the patients with only one case 
yielded poor grade. Age and fracture type were 
not found to be associated with the grade of MEPS. 
Results of our study need to be supported by large 
multicentric randomized controlled studies.
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Abstract

Introduction: Rheumatoid arthritis is the most common inflammatory disease of the joints with an 
incidence of about 4-13 in 100,000 males and 23-36 in 100,000 females. It is recommended that the drug 
treatment should start within short period of 6 weeks to arrest progression of disease, joint erosion 
and deformation. Aggressive treatment in the initial stage of the disease with DMARDS reduces the 
disease progression. The responses of patients with rheumatoid arthritis to treatment with a single 
so-called disease-modifying drug, such as methotrexate, are often suboptimal. Despite limited data, 
many patients are treated with combinations of these drugs. Objective: The aim of the study was to 
compare the efficacy of hydroxychloroquine, methotrexate and combination of hydroxychloroquine, 
methotrexate and sulfasalazine in induction of remission in early rheumatoid arthritis. Methodolgy: 
The present study included 50 randomly selected cases of rheumatoid arthritis, who presented at 
PES Hospital, during July 2014 to July 2016 fulfilling the inclusion and exclusion criteria. Following 
collection of data in a pretested proforma, which included brief history, physical examination and 
ACR criteria, the patients were divided randomly into two groups. The first group, Group A, was 
treated with once a week oral methotrexate 7.5 mg and twice daily oral Hydroxychloroquine. The 
second group, Group B, was treated with once a week oral methotrexate 7.5 mg and twice daily oral 
Hydroxychloroquine 200 mg and salfasalazine 500 mg twice daily. Patients in both the groups received 
additional oral folic acid 5 mg thrice daily once a week. Patients in both the study group received 
oral sustained release aceclofenac and paracetamol twice daily for the first 10 days. All the patients 
were followed up in the out-patient department of the hospital at 4 weeks interval for 12 weeks and 
evaluated by the ACR criteria for remission and improvement in symptoms. Blood investigations like 
haemoglobin level, RA factor, ESR, and liver enzyme levels were done before initiating treatment for 
all patients. All patients underwent haemoglobin level, ESR, and liver enzyme levels at every follow-
up visit. Results: At the end of three months group A which was treated with two drug regimen 
had remission in 32% and group B patients treated with three drug regimen had 52% remission rate 
according ACR criteria for remission. Remission was more in seronegative arthritis than seropositive. 
Conclusion: Remission was induced in higher number of patients on combination therapy with 
methotrexate, hydroxychloroquine and sulfasalazine when compared to patients on treatment with 
methotrexate and hydroxychloroquine.

Keywords: RA factor; methotrexate; Rheumatoid arthritis; Hydroxychloroquine.

Introduction

Rheumatoid arthritis (RA) is a chronic 
autoimmune systemic in ammatory disease 
affecting articular and extra articular structures 
with signi cant morbidity and mortality rates 

if left untreated [1,2]. Persistent in ammation 

leads to erosive joint damage and functional 

impairment in the vast majority of patients [2,3]. 

Identi cation of RA at initial presentation and 

treatment at earlier stage can affect disease course, 

prevent the development of joint erosions or retard 
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progression of erosive disease [4,5]. Early diagnosis 
and treatment may affect disease outcomes even 
to a remission state [6,7]. Mainstay of treatment is 
pharmacotherapy [8]. The commonly used drugs 
are analgesics, non-steroidal anti-in ammatory 
(NSAIDS), glucocorticoids, biologic and disease-
modifying antirheumatic drugs (DMARDS). 
Combinations of these therapies are tried and 
found to be more effective.

There are many studies comparing ef cacy of 
monotherapy with methotrexate and combination 
therapy of DMARDS. Many studies showed 
combination therapy gives better results. 
Whereasonly few studies are foundcomparing 
ef cacy of two drugs regimen and three drugs 
regimen. In our study we compared the ef cacy of 
2 drug regimen and 3 drug regimen in induction of 
remission in early rheumatoid arthritis.

Methodology

The present study is aprospective randomised 
study which included 50 cases of rheumatoid 
arthritis, who presented at PES hospital, during 
july 2014 to july 2016 ful lling the inclusion 
and exclusion criteria. Clinically diagnosed and 
patients whose age is above 18 years, ful lling the 
criteria of american rheumatology association 2010 
guidelines were included in study [9]. Patients 
who are already on DMARD drugs, patients 
using DMARD drugs with side effects, patients 
with elevated liver enzymes, patients who are 
having deformities with rheumatoid arthritis were 
excluded from study.

Following collection of data, which included 
brief history, physical examination and ACR 
criteria, laboratory investigations, the patients were 
divided randomly into two groups. Randomisation 
was done by choosing every alternate patient for 
same treatment. The  rst group, group A was 
treated with once a week oral methotrexate 7.5 mg 
and twice daily oral hydroxychloroquine 200 mg. 
The second group, group B, was treated with once 
a week oral methotrexate 7.5 mg and twice daily 
oral hydroxychloroquine 200 mg and salfasalazine 
500 mg twice daily. Patients in both the groups 
received additional oral folic acid 5 mg daily. Both 
groups were given oral paracetamol for pain relief 
until good response to DMARDs wasachieved 
(around 10 days ) [10]. Group A received a placebo 
oral drug to avoid bias.

All the patients were followed up in the out-
patient department of the hospital at 4 weeks 
interval for 12 weeks and evaluated by the ACR 

criteria [8] for remission and improvement in 
symptoms. Blood investigations hb%, RA factor, 
ESR and liver enzyme levels were done before 
initiating treatment for all patients. All patients 
underwent hb%, ESR, and liver enzyme levels at 
every follow-up visit.

Statistical methods applied: Statistical analysis 
was done using spss software (version 16.0).

Reuslts

Our study included 12 (24%) males and 38 (76%) 
females. The age of onset was between 41-55 years 
in 44% of the patients. Mean age of the patients 
was 46.71. RA factor was positive in 42 (84%) of the 
cases. All the patients in both groups had morning 
stiffness for more than one hour. At the follow up 
period of three months in group A eight patients 
(32%) had morning stifness where as in group B 
only six patients (48%) had morning stiffness and 
the duration of mornig stiffness reduced to less 
than 15 munites.

Fourty eight patients (98%) in both group A 
and group B had swollen joints at the start of the 
study. At the time of last follow-up (three months) 
14 patients (56%) in group B and 12 patients (48%) 
in the group A had relieved of swollen joints.

At the start of the study all patients (100%) in 
both Group II and Group I had tender joints. At 
the time of last follow-up 11 patients (44%) in the 
Group II and 8 patients (32%) in the Group I are 
relieved of tender joints.

At the start of the study 18(72%) patients in the 
group A had an ESR level of >50 mm at the end 
of one hour. At the end of third month follow-up 
eight patients (32%) had a normal esr. At the start of 
the study 76% of the patients in the group B had an 
esr level of >50 mm at the end of one hour. At the 
end of third month follow-up 9 patients (36%) had 
a normal esr. More number of patients on the three 
drug had reduction in esr levels to normal when 
compared to the patients on double drug.

Liver enzymes of all the patients remained in 
the normal range through out the study period. 
All patients had normal range of haemoglobin at 
end of follow up.

Remission-

At the end of three months, remission was 
induced in 8 patients (32%) in the group B and 
13 patients (56%) in the group A according to the 
ACR criteria for remission [10].
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Discussion

Rheumatoid arthritis (RA) is an systemic 
in ammatory progressive disease which mainly 
involves joints and in the absence of appropriate 
treatment can lead to joint destruction, disability 
and mortality. The distribution of joints affected 
(synovial joints) is characteristic. It typically affects 
the small joints of the hands and the feet, and usually 
both sides equally in a symmetrical distribution, 
though any synovial joint can be affected. In 
patients with established and aggressive disease, 
manyjoints will be affected over time.

Persistent in ammation leads to erosive joint 
damage and function impairment in the vast majority 
of patients [2,3]. Risk factors for the development of 
RA include smoking, obesity, concurrent infections, 
advancing age, female gender, and genetic 
inheritance, while oral contraceptives and some 
dietary constituents may be protective. The onset 
and progression of disease depends on number of 
variables like genetic background, frequency, level 
of autoantibody in blood, severity of in ammatory 
process [6,7]. It is now considered as a malignant 
disease and with increase mortality and morbidity 
and poor prognosis. Life expectancy decreases by 
3-10 years according to severity and age of onset of 
disease. It is debilitating disease and limits the patient 
daily activities [11]. Rheumatoid arthritis usually 
affects individuals in their 4th and 5th decade [12,13], 
in our study the mean age of incidence was 46 years.

Rheumatoid arthritis is more prevalent in females 
than compared to males. As per available literature, 
in western population one male patient is affected 
for every three female patients [14] where as in 
Indian population male to female ratio is 1:9 [15].
In our study male to female ratio of was 1:3, which 
is similar to western population. We feel there is 
no difference in sex ratio affected by rheumatoid 
arthritis in Indian and western population.
However there is lack of study conducted on larger 
population in Indian region to support our view.

Usually blood markers like RA factor, ESR, CRP 
are used in diagnosis of rheumatoid arthritis (ACR 
criteria 2010 guidelines) [9]. Same blood markers are 
used in follow up visit for evaluating prognosis and 
remission. Higher RA factor suggest poor prognosis. 
RA factor is even used as a prognostic factor, where 
higher titrescarry a poor prognosis [16]. RA factor 
was foundto be positive in 70%-80% of patients of 
rheumatoid arthritis in a study conducted in the west 
[13]. In our study, RA factor is found positive in 84% 
of patients. Higher remission was found in patients 
with seronegative rheumatoid arthritis in our study.

Early diagnosis and early aggressive treatment 
can affect disease course, prevent joint destruction, 
retard joint erosions [17,18]. The longer active disease 
persists, the less likely the patient is to respond 
to therapy [19]. Achieving early remission and 
retarding disease progression have become foremost 
goal of many treatment strategies. Treatment 
modalities include both pharmacological and non 
pharmacological methods. Pharmacotherapy is the 
main stay of treatment of rheumatoid arthritis [8]. 
Many nonpharmacologic treatment options are 
available for this disease, including exercise, diet, 
massage, counseling, stress reduction, physical 
therapy, and surgery. Many classes of drugs are 
available like NSAIDS, DMARDS, steroids, biologics.

Over the past two decades, treatment of 
rheumatoid arthritis has been revolutinalized 
due to better understanding of pathology behind 
rheumatoid arthritis and developing drugs which 
target them. Various treatment protocols have 
been put forward by many studies which included 
monotherapy, combination of two or more drugs. 
Methotrexate was initially used as monotherapy 
for treatment of rheumatoid arthritis. In 2010, 
cochrane systemic review done by Katchamart W 
et al. emphasized lack of evidence of a statistically 
signi cant advantage for initial combination 
therapy using MTX and other conventional 
DMARDs over monotherapy with MTX [20]. In a 
study done by Davis JM et al., suggested that initial 
treatment for rheumatoid arthritis is a combination 
of methotrexate and prednisolone for three months 
and step up to combination therapy with non 
biologic DMARDS if no improvement in symptoms 
is found [21]. In a study by o dell JR et al. remission 
rate was found to be 77% in patients who received 
combination of methotrexate, hydroxychloroquine 
and sulfasalazine at the end of nine months.

We compared two drugs to three drug regimen. We 
found higher remission rate patients (52%) treated 
with three drug regimen when compared to patients 
(32%) treated with two drug regimen at the end of 
three months. There was no signi cant side effect of 
drugs at follow up visit. Hence we recommend three 
drug combinations over two drugs for treatment 
and early remission of rheumatoid arthritis.

Conclusion

We recommend early and aggressive treatment 
with combination therapy to induce early remission 
and halt the disease progression in rheumatoid 
arthritis. We recommend three drug combinations 
over two drugs.
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Fig. 1: Sex Distribution of Sample

Fig. 2: Age Distribution of Sample

Fig. 3: Distribution of the Sample by Ra Factor

Table 1: Distribution of Cases by Remission

Group I Group II

No Remission 17 12

Remission 8 13
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Abstract

Introduction: The anterior cruciate ligament (ACL) is an important stabilizing ligament of 
the knee that is frequently injured in athletes and trauma victims. We aimed to evaluate the 
correlation between anthropometric measurements of the patients and their graft dimensions. 
Methodology: This observational study was conducted on 50 patients with ACL injury treated 
by arthroscopic quadrupled hamstring graft reconstruction at AJ Institute of Medical Sciences 
and Research Centre, Mangalore between May 2017 and April 2018. Patient related data like 
age, gender, side involved, symptoms reported, anthropometric measurements, graft length 
and diameter was replace was with ‘were’ noted. Correlation of graft length and diameter with 
age and anthropometric measurements was assessed. Results: Mean graft length of all patients 
was 11.39±1.31 cms, and was significantly higher in male as compared to female patients (11.82 
±0.76 vs 9.13±1.36, p value <0.001). Average graft diameter was 7.24±0.75 cms and was also 
significantly larger among male patients as compared to female (7.40±0.69 vs 6.38±0.35, p value 
<0.001). Graft length was found to have a significant inverse correlation with age of the patient 
(r = -0.39, p value <0.01), significant direct correlation with height (r = 0.71, p value <0.001) 
and weight (r = 0.29, p value <0.05) of the patients. Diameter of graft used was found to have a 
significant positive correlation with height of the patients (r = 0.50, p value <0.001). Conclusions: 
Anthropometric measurements can be used for preoperative planning and to help counsel 
patients on appropriate graft choices prior to surgery.

Keywords: Anterior cruciate ligament; ACL reconstruction; Hamstrings; Anthropometry

Introduction

The anterior cruciate ligament (ACL) is an 
important stabilizing ligament of the knee that is 
frequently injured in athletes and trauma victims. 
ACL injuries can occur by a variety of mechanisms, 
including both high-energy (eg, motor vehicle 

collision) and low-energy (ie, noncontact  eld 
sports). Low-energy injuries may involve contact 
(eg, blow to the lateral knee), but non contact injuries 

are more common, accounting for approximately 
70% of ACL tears [1]. Appropriate treatment for 
an ACL injury depends upon the extent of injury, 
patient characteristics and activities, and available 
resources. ACL reconstruction is generally 
performed with arthroscopy using a graft to replace 
the ruptured ACL. Graft selection remains a source 
of debate among orthopedic surgeons. The three 
most common grafts are the patellar tendon graft, 
the hamstring tendon graft, and the allograft and 
each has its advantages and disadvantages. Graft 
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length and diameter have been shown to affect the 
failure rates and overall functional outcome [2], 
however, it can be challenging for the surgeon to 
predict the size of these grafts prior to harvest. With 
pre-operative planning for ACL reconstruction, 
graft with adequate size can be harvested, or 
alternative graft options can be explored. We aimed 
to evaluate the correlation between anthropometric 
measurements of the patients and graft dimensions.

Methodology

Study design and sampling

This observational study was conducted on 
patients with ACL injury treated by arthroscopic 
reconstruction at AJ Institute of Medical Sciences 
and Research Centre, Mangalore. Reconstruction 
was done by trans-portal technique (anatomical) 
by a single surgeon using a quadrupled hamstring 
graft. Fifty consecutive cases operated between 
May 2017 and April 2018 were included in the 
study. Cases with bony avulsion of ACL, arthritic 
knee, associated ligament injuries, cartilage lesions, 
intra-articular fractures, and pediatric cases were 
excluded from the study. The diagnosis of ACL 
injury was made clinically by consultants using 
Lachman, Anterior Drawer and Pivot shift tests and 
were con rmed with magnetic resonance imaging. 
The study was approved by the institutional ethics 
committee. Patients were explained the purpose 
of the study and an informed written consent was 
obtained. 

Operative technique

For majority of patients, general anesthesia was 
preferred as it allows for adequate joint exposure, 
complete muscle relaxation and tourniquet pain is 
more common under general anesthesia (53–67%) 
is minimal, but the choice depended on patients’ 
general condition and the preference of the patient, 
surgeon and anesthesiologist. In all our patients, 
arthroscopic ACL repair was obtained through 
the accessory anteromedial portal technique 
(anatomical reconstruction). Anterolateral portal is 
the standard viewing portal where the arthroscope 
was  rst inserted and is usually located in the 
palpable lateral ‘soft spot’, approximately 1.5 cm 
above the lateral joint line and adjacent to the lateral 
margin of the patellar tendon. Remnants of the torn 
ACL were carefully inspected and an attempt was 
made to preserve large tibial stumps and ACL  bers 
with intact connections from the tibia to the femur. 
After selecting and con rming the desired location 

for the ACL femoral tunnel, a microfracture awl 
was used to mark the location along the lateral 
wall of the intercondylar notch. In our study, an 
endobutton was used for the femoral  xation in all 
cases. First we used a 4 mm drill Bit to drill a tunnel 
through the lateral femoral cortex. The depth of 
drilling was calculated by deducting the preferred 
endobutton length from the initial tunnel length and 
then adding 10 mm; required for the endobutton to 
 ip. While viewing through the anteromedial and 
anterolateral portal, ACL tip aimer jig was inserted 
at a 55° angle through the anteromedial portal 
into the knee joint. In all we used a single bundle, 
quadrupled hamstring graft. An oblique incision 
was placed over the medial border of the proximal 
tibia, about one centimeter above the ‘pes anserius’. 
The Sartorius fascia was split transversely and 
the semitendinosus and gracialis tendons were 
identi ed. These tendons were then separated from 
its tibial attachment with a #11 blade. Using a tendon 
stripper, they were then harvested. The tendons 
were then cleared off their muscle  bres and then 
fastened together with ‘whip-stich’ sutures using 2 
ethybond. The prepared graft was then mounted on 
a graft preparation board and pre-tensioned. Using 
an arthroscopic probe or grasper, we retrieved the 
suture loop that was left in the ACL femoral tunnel 
and pulled the suture out of the knee joint through 
the tibial tunnel. The endobutton was then  ipped 
and tension was applied to the free end of the graft. 
The knee was then completely extended and the 
free end of the graft was attached to the proximal 
medial tibia with the help of ‘U’ staple.

Data Collection and Data Analysis

Patients were encouraged to walk from the 
next day and active straight leg raises, active knee 
curls against the resistance, isometric exercise of 
quadriceps and active knee bending was initiated. 
Using a predesigned semi-structured form patient 
related data were collected. Demographic data like 
age and gender, side involved, symptoms reported, 
anthropometric measurements were noted for all 
patients. The graft diameter was measured using the 
ACL reconstruction graft diameter measurement 
guides (Smith and Nephew, Andover, USA), with 
increments of 0.5 mm. Graft length and diameter 
was noted and gender speci c differences were 
analysed. Correlation of graft length and diameter 
with age and anthropometric measurements was 
assessed. The statistical analysis was done with 
SPSS Version 18.0 (SPSS Inc, USA) and p value less 
than 0.05 was taken as statistically signi cant.
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Results

Table 1 describes the distribution of patients 
according to their demographic and clinical 
characteristics. Forty-six percent of all patients were 

from 21 to 30 years age group; 84% were males. Left 
side was involved in approximately two thirds of 
all patients. Instability of knee was reported by 

three fourths of all patients. Mean height of patients 
was 1.66 meters, weight was 72.98 kgs and mean 
body mass index was 26.39 kg/m2. Mean graft 

length of all patients was 11.39±1.31 cms, and was 
signi cantly longer in male as compared to female 
patients (11.82±0.76 vs 9.13±1.36, p value <0.001). 
Average graft diameter was 7.24±0.75 cms and was 

also signi cantly larger among male patients as 
compared to female (7.40± 0.69 vs 6.38±0.35, p value 
<0.001). Graft length was found to have a signi cant 

inverse correlation with age of the patient (r = -0.39, 
p value <0.01), signi cant direct correlation with 

height (r = 0.71, p value <0.001) and weight (r = 
0.29, p value <0.05) of the patients. Graft length was 
also found to have an inverse correlation with body 
mass index but it was not statistically signi cant 
(Table 3). Diameter of graft used was found to have 
a signi cant positive correlation with height of the 
patients (r = 0.50, p value <0.001). Age, weight and 
body mass index were not correlated with the graft 
diameter.

Discussion

Hamstring grafts are preferred by many surgeons 
due to low morbidity of the donor site and good 
cosmetic results [3]. However, graft failure may occur 
if the diameter of the graft is small and poor clinical 
outcome scores have been reported especially using 
grafts less than 8 mm in diameter [4]. The present 
study was done to understand the correlation of 
patient’s anthropometric measurements with graft 

Table 1: Distribution of patients according to their demographic and clinical characteristics

Variables n (%)

Age distribution

Less than 20 years 06 (21%)

21 to 30 years 23 (46%)

More than 30 years 21 (42%)

Gender distribution

Females 08 (16%)

Males 42 (84%)

Side involved

Left 32 (64%)

Right 18 (36%)

Symptoms reported by patients

Pain in knee 13 (26%)

Instability of knee 37 (74%)

Anthropometry 

Height (in meters) 1.66 ± 0.08 

Weight (in kilograms) 72.98 ± 11.75

Body mass Index (kg/m2) 26.39 ± 4.32

All number are numbers (%) or mean ± standard deviation

Table 2: Graft length and diameter of the patients included in the study

Graft length Graft diameter

Mean ± SD p value Mean ± SD p value

All patients (in cm) 11.39 ± 1.31 7.24 ± 0.75

Females 9.13 ± 1.36 <0.001 6.38 ± 0.35 <0.001

Males 11.82 ± 0.76 7.40 ± 0.69

Table 3: Correlation of graft length and diameter with patient related variables

Patient variables Graft length Graft diameter

Correlation coefficient p value Correlation coefficient p value

Age -0.39 <0.01 -0.21 0.14

Height 0.71 <0.001 0.50 <0.001

Weight 0.29 <0.05 0.09 0.51

Body mass index -0.16 0.25 0.22 0.11
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length and diameter in ACL injury reconstruction 

surgery. Previous authors have found a signi cant 

association between gender of the patient with 

hamstring graft length. Xie et al. described that 

women had signi cantly shorter hamstring tendons 

than men [5] and Treme et al. found that women had 

signi cantly smaller and shorter grafts compared to 

men [6]. Concurring with these results, our study 

also found gender to be signi cantly correlated 

with the length and diameter of semitendinosus 

and gracilis tendon. The present study also found 

a strong positive correlation of the quadrupled 

hamstring graft length and diameter with patient’s 

height. Janssen et al. demonstrated that among 

the anthropometric measures, the patients height 

was more important in predicting the quadrupled 

hamstring graft dimensions [7]. Chiang et al. 

studied a group of 100 Chinese patients and found 

a signi cant correlation between height and length 

of both semitendinosus and gracilis tendons after 

multiple linear regression analysis [8]. This is 

similar to the results of a study by Boisvert et al., 

who found correlation between height and graft 

diameter [9].

Graft diameter has been shown to affect  nal 

clinical outcomes in patients. Signi cantly higher 

graft failures were noted by Park et alwith graft 

diameter less than 8 mm [10]. We found the 

graft diameter to be signi cantly larger in males 

and correlated with height of the patients alone. 

Similarly, Ma et al. found positive correlation 

between height and graft diameter in a multivariate 

regression analysis and that men had signi cantly 

larger grafts than women [11]. In contrast, 

correlation between graft diameter and body weight 

and leg length has been described by Schwartzberg 

et al. [12] Variations in study population sex ratio, 

ethnicity and sample size might explain these 

difference in results.

There are a few limitations of this study. Firstly, 

though the anthropometric measurements were 

performed by the same investigator, removing 

inter-observer bias, percent of body fat and lean 

body mass were not assessed, which are more 

speci c measurements. Secondly, we did not 

assessthe clinical outcomes after the reconstruction 

procedures. Lastly, surgeon speci c variations 

in graft harvesting technique, method of graft 

stitching and tensioning may potentially affect the 

over all length and diameter of the graft. Multi-

centric studies utilizing a standardized surgical 

technique are needed in future.

Conclusion

We found that female patients were more prone 
to have quadrupled hamstring graft of smaller 
dimensions, irrespective to their height, weight 
or body mass index. Graft length was found to 
have a signi cant correlation with patient height 
and weight. Graft diameter was found to have 
a signi cant relation only to patient’s height. 
These measurements can be used for preoperative 
planning and to help counsel patients on 
appropriate graft choices prior to surgery.
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Abstract

Background: Utilization of LCP system in supracondylar fractures of distal femur couples 
the advantage of conventional plate osteosynthesis together with internal fixator systems. LCP 
involves use of compression plating and locked internal fixation method into one implant. 
The study was carried out to clinically explore the practical consequence of LCP in fracture 
associated with supracondylar region of distal femur on several aspects under investigation. 
Materials and methods: Ninety patients with age more than 18 years, with prolonged comminuted 
supracondylar fracture of femur were regarded eligible for the investigation. On the contrary, 
patient exemption criteria for the study included existence of pathological and periprosthetic 
fracture, patients with existing deformity of same limb or open fracture, or condition of 
polytrauma. Patients were operated, and the LCP was grafted according to standard surgical 
procedure. Post-operative follow-up data was collected for 6 months. Results: More than 50% 
patients exhibited outcome score as good, of which most them were above 30 years age. Less than 
10% patients exhibited complications in both the cases of open and closed fracture. In patients 
with open fracture, reunion took place between 20-22 weeks, whereas in closed fractures, 70% 
patients indicated reunion between 16-18 weeks. Time of union was 16-18 weeks for maximum 
patients. Conclusion: Results reflected that the LCP condylar plate is the treatment of choice 
in the management of comminuted distal femoral fractures. LCP helped in maintaining limb 
length and had fewer complications, emphasizing the need to follow basic principles of fracture 
fixation.

Keywords: LCP; Supracondylar; Neer’s score; femoral fracture.

Introduction

The supracondylar area constitutes the distal 9-15 
cm of distal femur [1]. Supracondylar fractures of 
femur have a bimodal age distribution, with a high 
incidence in young adults from high energy trauma, 
such as motor vehicle accidents and a second 
peak in elderly with minor fall [2,3]. Contrary to 
dif culty in treating and devastating outcomes, 
the supracondylar fractures constitute only 7% 
of all femur fractures [1]. They are often uns table 
and comminuted and tend to occur in elderly or in 

patients with multiple injuries following road traf c 
accidents [4]. Femural fractures are often associated 
with fractures of femoral neck, shaft, acetabulum, 
patella, tibia condyle and shaft. Anatomically, the 
femoral shaft is oriented 70 of valgus in relation to 
the knee joint, however maintaining this alignment 
is critical to the function and durability of the 
limb. Associated ligament injury of knee has been 
reported in 20% cases [5].

Earlier, during 1960’s, these fractures were 
mainly treated by traction. Few fractures have been 
as dif cult to treatas the supracondylar fracture 
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of the femur andfew have resulted in as much 
disability. Stewart and Neer and their colleagues 
strongly support the concept that supracondylar 
fractures should be treated conservatively in 
traction. Stewart felt that the additional trauma 
and the proximity of the implant to the joint caused 
excessive reaction and subsequent adhesions [6]. 
Neer rightly indicated that no method of internal 
 xation was available which would provide 
suf ciently rigid  xation to eliminate postoperative 
splintage and permit early knee motion. In his 
opinion, this, coupled with the possibility of sepsis, 
far outweighed anypossibility of gain by operative 
means [7]. Newer advancements include use of 
implants and various techniques targeting anatomic 
reduction of articular surface, limb alignment, 
surgical stabilization and early mobilization [8].

 The Locking Compression Plate (LCP) system 
in supracondylar fractures of distal femur 
combines the facilities of conventional plate 
osteosynthesis with those of the internal  xator 
systems. It combines the two treatment methods 
(i.e., the compression plating and locked internal 
 xation methods) into one implant [9]. The aim 
of the investigation envisaged was to study the 
results in terms of improvement in functionality 
of LCP system employed in fractures associated of 
distal femur.

Materials and Methods

The investigation was carried out at the 
Department of Orthopedics, Acharya Vinobha 
Bhave Rural Hospital, Sawangi (Meghe) Wardha. 
The interventional study and the patients follow-
up was done for year, from June 2017 to May 
2018. The investigation involved 90 patients 
with comminuted supracondylar fracture of 
femur admitted in the host department. Clinical 
examination and interviewing methodology data 
was collected and subjected to statistical treatment 
using SPSS software (version 25.0.0.0).

Management of patient

On arrival of the patient in the emergency room, 
initial emergency management is carried out by 
maintaining airway, breathing and circulation. 
Thorough assessment of the patient is then done 
to rule out head, chest, spinal or pelvic injury. 
Musculoskeletal examination is done to look for 
associated fractures. Stabilization of the patient with 
intravenous  uids, oxygen and blood transfusion 

as required. The distal neurovascular status is 
carefully assessed. Then the fractured extremity 
is immobilized in a Thomas splint and sent for 
radiological examination. For open fractures 
thorough irrigation and lavage, debridement, 
intravenous antibiotics and delayed wound closure 
is done. Lower tibia skeletal traction is applied 
using a Steinmann pin or Denham pin under local 
anesthesia followed by continuous traction is given 
using Bohler Braun splint in ward.

Pre-operative assessment

On admission relevant investigations for surgical 
workup are done in all patients which include 
hemogram, blood sugar level, renal function test, 
liver function test, blood grouping, Rh typing, 
bleeding time, clotting time, retroviral screening, 
hepatitis B antigen assay, hepatitis C antigen assay. 

Fracture is classi ed according to the AO 
classi cation with the help of radiographs. 
Preoperative planning was done to assess the size of 
plate and screws to be used. The limb to be operated 
was prepared. Third generation cephalosporin 
given early morning on the day of surgery.

Surgical procedure: Anesthesia was induced 
through spinal epidural, or general.

Patient positioned supine on the operating 
table with a pillow below the knee to  ex the 
knee. A pneumatic tourniquet is applied in the 
upper thigh. Tibial pin is then removed, the limb 
is scrubbed with povidone iodine. Ipsilateral iliac 
crest and contralateral leg is also prepared.

Lateral standard approach is mostly used. 
A lateral incision parallel to the shaft of femur, 
extending across the midpoint of lateral femoral 
condyle, anterior to  bular collateral ligament, 
across the knee and gently curved anteriorly to 
end distal and lateral to tibial tubercle. The Vastus 
lateralis is elevated from the lateral intermuscular 
septum and retracted anteriorly and medially 
exposing the distal femur.

The condyles are reduced and stabilized 
temporarily by K-wires and  xed with cancellous 
screws. Fibular strut graft is harvestedfrom the 
ipsilateral side and inserted in the medullary 
cavity of the proximal femur and into the distal 
femur maintaining axial and coronal alignment. 
Supracondylar part is reduced, and distal femoral 
LCP placed. Cancellous bone graft from the iliac 
crest is placed to  ll the gap. Wound is closed in 
layers after attaining hemostasis over suction drain.

Sparsh Naik, Vasant Gawande, Bhushan Patil et al. Functional Outcome of Locking Compression 
Plate in Supracondylar Fracture of Distal Femur



Journal of Orthopedic Education  37 Volume 5 Number 1, January - April 2019

Post-operative period

Vitals of the patients are monitored. Blood 
transfusion was given if postoperative hemoglobin 
is below 9 g/dl. Intravenous antibiotics are 
continued in the postoperative period for 5 days and 
oral antibiotics till suture removal. Analgesics are 
given as per patient’s compliance. Sutures removal 
done on the 14th postoperative day. Patients are 
discharged once the surgical wound is healed and 
the general condition is stable.

Follow up: All patients were followed up at 
monthly for 6 months. At every visit patient is 
assessed both clinically (Table 1) using Neer’s 
functional criteria and using radiographs (Fig. 1).

Results and Analysis 

In our study, incidence of fracture is high in 
young patients and elderly (Fig. 3). In the study, 
both sides were affected equally (Fig. 4). In the 
study, 02 (2.22%) patients sustained fracture due to 
assault, 24 (26.67%) patients by fall, and 64 (71.1%) 
patients by RTA. (Fig. 5).

Prevalence of closed fractures was higher in 
comparison to closed ones (Fig. 6). The   nal 
outcome score was higher in good and excellent 
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Table 1: Neer’s score chart

Functional (70 points)

A) Pain [20 points]

No pain 20

Intermittent 16

With fatigue 12

Limits function 8

Constant or at exertion 4

B) Walking capacity [20 points]

Same as before accident 20

Mild restriction 16

Restriction stair sideways 12

Severe/cane 8

Crutches/ brace 4

C) Movement – flexion [20 points]

Normal or 1350 20

Upto 1000 16

Upto 800 12

Upto 600 8

Upto 400 4

Upto 200 0

D) Wok capacity [10 points]

As before 10

Regular with handicap 8

Alter work 6

Light work 4

No work 2

Fig. 1: Radiographs of supracondylar fracture of distal femur region and (A) pre-operative, (B) post-operative, (C) post-operative after 
one month, (D) post-operative after two months, (E) post-operative after six months.
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category, as interviewed by the patients (Fig. 7). 
Complications, such as infection, knee stiffness, 
malunion and shortening, were less dominant, 
and almost equally distributed among all patients, 
whereas the rest had no complication (Fig. 8). After 
LCP plating, around 63% patients exhibited 16-

18 weeks as time taken for reunion (Fig. 9). Data 
collected from patients to elucidate the score at the 
follow-up from time to time, re ected higher mean 
score values in patients with progression of time 
(Fig. 10).
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Fig. 2: Age wise distribution of patients

Female (20%)

Male (80%)

Fig. 3: Gender wise distribution of patients

Young and Elderly (53%)

Others (47%)

Fig. 4: Distribution of patients according to side of injury

Fig. 5: Distribution of patients according to the mode of injury

Fig. 6: Distribution of patients according to type of fracture

Fig. 7: Distribution of patients according to the outcome
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Out of the total number of patients, 27% were 
between age 18-30 years, 31% between 31-50 years 
and 42% were above the age of 50 years. More 
than 50% subjects marked outcome score as good, 

and most them were between age 31-50 years and 
above (Fig. 11). Higher proportion of male and 
patients indicated good score, as depicted in Fig. 
12. Outcome score awarded as good was higher 
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Fig. 8: Distribution of patients according to the complications

Fig. 9: Distribution of patients according to the time of union

Fig. 10: Distribution of patients according to increase in score at 
follow up

Fig. 11: Correlation of age with outcome

Fig. 12: Correlation of gender with outcome

Fig. 13: Correlation of type of fracture with outcome
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for both open and closed fracture cases (Fig. 13). 
Less than 10% patients exhibited complications in 
both the cases of open and closed fracture (Fig. 14). 
In patients with open fracture, reunion took place 
between 20-22 weeks, whereas in closed fractures, 

70% patients indicated reunion between 16-18 
weeks (Fig. 15). Age wise, maximum number of the 
patients revealed time of union duration between 
16-18 weeks (Fig. 16).
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Fig. 14: Correlation of type of fracture with complication

Fig. 15: Correlation of type of fracture with time of union

Fig. 16: Correlation of age with time of union

Discussion

Comminuted supracondylar fractures of femur 
historically have been dif cult to treat. Problems 
such as varus collapse, malunion and nonunion 
frequently resulted before  xed angle plates and 
indirect reduction techniques were popularized.

The minimum age of the patient was 18 years, 
whereas the maximum age was 75 years old. 
The mean age in the series was 45.6 years. The 
comparative age occurs in other studies as well 
[6-9]. The maximum (80%) patients were males in 
our study; one of the causes of preponderance in the 
males could be the fact that this fracture is usually 
associated with high energy trauma to which males 
are more commonly exposed than the females [8]. 
The right and left side were almost equally affected, 
showing no predilection for any side.

Studies done in 1960’s by Watson-Jones, 
Charnley, and Neer et al. [7] revealed better outcome 
for patients treated non-operatively than for those 
treated operatively. However,complications of non-
operative treatment included angular deformity, 
joint incongruity, knee stiffness and delayed patient 
mobilization [6,7,10].

But as per majority consensus of orthopaedicians 
now open reduction and  xation is the method 
of choice. Intra-medullary nails, external  xation, 
platesand prosthesis are the various strategies while 
 xing distal femoral fractures. Currently, most 
commonly used method is locking screwsplates and 
intra-medullary nailing. The mean union time in 
our series was 18.9 weeks and this was comparable 
to that in the standard series [8,11,12].

 LCP is a single beam construct whose unique 
biomechanical function is based on splinting rather 
than compression which gives good stabilization, 
protects from stress shielding and induction of callus 
formation. It can be applied through a minimally 
invasive technique preserving blood supply that 
allows prompt healing, lower rates of infection 
and reduced bone resorption. This intramedullary 
device maintains the anatomical axis, therefore 
failure of  xation in osteoporotic bone is less. Hence 
can preferably be used in osteoporotic fractures 
where it provides a solution to the age-old problems 
of screw cut out, late collapse, and malalignment 
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since the stability of the construct does not entirely 
depend on the quality of the bone. In addition, a 
retrograde intra-medullary supracondylar nail has 
got distinct advantages of preservation of fracture 
hematoma, decreased blood loss, minimal soft 
tissue dissection, less operative time and reduced 
rate of infection. In addition, since this is unicortical 
 xation it has least chance of plate back out [13].
The LCP construct showed higher axial stiffness 
than the RAFN construct for both Normal and Low 
BMD groups (80% and 60%, respectively) which 
can be explained by higher axial load sharing 
in the LCP construct. Also,the larger number of 
screws in the LCP resulted in more load sharing 
and consequently less local deformation [14]. In the 
study conducted by Ginger K. Bryant et al., locked-
plates maintained fracture alignment beyond the 
time to fracture union and also concluded that the 
locked-plate-screw construct provided the strength 
to maintain plate position in the area of the femoral 
stem, negating the need for additional stability 
from cerclage cables or wires. This sole method 
of stabilization appears to neutralize  exion–
extension, varus–valgus, and torsional forces [15].

It has been suggested that using a long plate 
that spans the greater part of the femur provides 
additional strength along the femur, decreasing the 
risk of future peri-implant fracture that may occur 
secondary to the patients with osteopenia [16]. 
Thus we concluded that the LCP condylar plate 
is the treatment of choice in the management of 
comminuted distal femoral fractures especially Type 
A fractures where wehave found higher Neer scores 
[17,18]. However in type C fractures the outcome is 
poorer. But still LCP remains the implant of choice for 
type C fractures also, though there are complications 
like knee stiffness and extensor lag were encountered 
in a few cases. LCP show better results than dynamic 
condylar screw and Angle Blade Plate [18,19]. Our 
technique and results are consistent with basic and 
empirical evidence that minimal soft-tissue dissection 
promotes fracture union [20,21]. Our technique of 
using LCP helped in maintaining limb length and 
had fewer complications, emphasizing the need to 
follow basic principles of fracture  xation [22].

Conclusion

Distal femoral LCP is a good implant in  xation of 
comminuted supracondylar fracture of femur. Early 
knee Mobilisation can be done even in osteoporotic 
patients with modern locking compression plate 
 xation (LCP) techniques. Primary debridement 
has a great role in achieving better results in 

compound injuries. Early  xation and mobilisation 
of knee with proper physiotherapy regime and 
timely follow- up- is essential to achieve excellent 
results in these notorious supra-condylar distal 
femur fracture and prevent complications.
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Abstract

Introduction: Subtrochanteric femur fractures are the commonest paediatric fractures. These 
fractures are quite challenging injuries to treat. Intramedullary nails though have been used 
to treat paediatric femur shaft fractures, their effectiveness for managing the subtrochanteric 
fractures are of doubt. Aim: The union rates and fracture alignment after elastic nailing of 
paediatric subtrochanteric femur fractures. Materials and methods: The study was conducted 
between June 2016 and Dec 2017, in which 22 subtrochanteric fractures were treated with 
elastic stable intramedullary nails and were followed up for clinical and radiographic union. 
For subtrochanteric fractures especially after failed spica cast treatment in children of 5 to 
15 years age group, elastic nailing was used. Fracture union and alignment were measured 
clinically and radiographically. Results: Among the 22 cases, 09 were female cases and 13 were 
male cases. Out of this, 20 fractures were healed with acceptable complications which included 
malunion (n = 4), loosening of nails (n = 2), re-fracture (n = 1), wound dehiscence at the nail 
insertion site (n = 1) and limb length discrepancy (n = 1) and only 2 (6%) had poor outcomes. 
Hence on overall, there were 13 (61%) excellent, 7 (33%) satisfactory and 2 (6%) poor outcomes. 
Conclusion: Although complication rates were variable (40 %) with elastic nailing for paediatric 
subtrochanteric femur fractures, it represents an important option for complex subtrochanteric 
femur fractures.

Keywords: Functional Outcome of Paediatric Subtrochanteric Femur Fracture Treated With 
Titanium Elastic Nails.

Introduction

Femoral subtrochanteric fractures represent 
approximately 1% of all fractures and 4% to 10% 
of femur fractures [1,2] in paediatric age group [3]. 
The literature shows very few studies regarding 
the management of paediatric subtrochanteric 
fractures [2,4]. Few of these studies support open 
reduction, whereas others support conservative 
methods [1,5,6].

Subtrochanteric femur fractures are dif cult to 
treat due to inherent fracture instability, a short 
metaphyseal fragment, and close proximity of the 

fracture to the growth plate [7,8] and also dif cult 
to maintain reduction conservatively because of the 
 exion, abduction, and external rotation produced 
by the proximal fragment [9,10].

The treatment of subtrochanteric femoral 
fractures in children is quite variable, ranging from 
traction, spica casting, intramedullary nailing and 
plating. The treatment choices depend on the age 
and fracture pattern. In children below 5 years of 
age the fractures are generally well treated with 
a hip spica cast. The choice of treatment becomes 
dilemmatic in children more than 5 years. The 
various options in this group being intramedullary 
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nailing, compression plating and external  xation. 
Coming to the fracture pattern, different pattern 
of fractures like transverse, short oblique, long 
oblique, spiral and comminuted fractures gives 
different outcomes.

The oblique or spiral fracture patterns make the 
fracture unstable, affecting g the outcome of the limb 
length. This is because the growth from the proximal 
femur is lesser than the growth from the distal femur. 
Elastic intramedullary nailing has been widely used 
in the western countries for the past few decades in 
the management of paediatric femur shaft fractures 
and has now been studied for use in the treatment of 
subtrochanteric fractures of femur [11,12,13,14].

 We have therefore studied the outcomes after 
elastic nailing of paediatric subtrochanteric femur 
fractures. The elastic intramedullary nailing has 
become the choice of internal  xation in paediatric 
femoral shaft fractures [15,16]. The various 
advantages of this technique being early union, 
early mobilization and weight bearing and easy 
implant removal.

Aim

The union rates and fracture alignment after 
elastic nailing of paediatric subtrochanteric femur 
fractures.

Material and methods

This is a prospective study conducted at 
Department of orthopaedics, Acharya Vinoba 
Bhave Rural Hospital, Sawangi, Wardha between 
June 2016 to December 2017. There were 22 cases 
included in this study. Cases with age group 
in between  ve to 15 with closed displaced 
subtrochanteric fractures were included. Cases with 
open fracture, pathological fracture and children 
medically un t for anaesthesia were excluded.

Procedure

The total femur length was measured on 
preoperative or postoperative femur radiographs 

Surgical Description

Two elastic intramedullary nails were inserted, 
medially and laterally in a retrograde fashion into 
the distal femur. The medial nail was advanced into 
the femoral neck, just short of the proximal femoral 
physis and the lateral nail up to the trochanteric 
apophysis, under  uoroscopic guidance. 
Postoperative immobilization was given, with non-
weight bearing until clinical and radiographic union.

The follow up was with sequential radiographs 
at 1, 3 and 6 months, for assessment of radiographic 
union. Return to full activity was mostly after six 
months of surgery.

Institutional ethical committee approval was 
obtained. 

Results

There were 22 cases including 09 female 
and 13 were male cases. Out of the 22 cases of 
subtrochanteric femur fractures, 20 of them united 
completely while 2 of them had non union.

The 20 fractures healed with acceptable 
complications. These included malunion noted in 
4 cases, loosening of nails in 2 cases, re-fracture in 
1 case, wound dehiscence at the nail insertion site in 
1 case and limb length discrepancy 1 case (Table 1).

Hence on overall, there were 13 (61%) excellent, 
7 (33%) satisfactory and 2 (6%) poor outcomes 
(Table 2).

Complications were more likely after high 
velocity injuries like motor vehicle accident than 
from simple injuries like fall.

Table 1: Complications noted in completely fracture union cases

Type of complications No. of cases (n=20)

Malunion 4 (20%)

Loosening of nails 2 (10%)

Re-fracture 1 (5%)

Wound dehiscence at nail insertion site 1 (5%)

Limb length discrepancy 1 (5%)

Table 2: Outcome of procedure done

Outcomes No. of cases(n)

Excellent 13(59.09%)

Satisfactory 07(31.81%)

Poor 02(0.09%)
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Diagram 1: Showing various types of complications in united cases.

Diagram 2: Showing outcomes of operative procedure.

Image 1: X-Ray of subtrochantric femur fracture post of day 1 
(AP and lateral view)

Image 2: X-Ray of subtrochantric femur fracture post of 
sixth month showing complete union (AP and lateral view)
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Discussion

Paediatric subtrochanteric femoral fractures has 
not been extensively studied as compared to the 
mid shaft femur fractures in the literature. Very few 
published studies directly address the management 
of paediatric subtrochanteric fractures [2].

Subtrochanteric femur fracture  xation has 
widely evolved over the past few decades, from 
traction, hip spica casting, plate  xation and external 
 xation to methods such as elastic intramedullary 
nailing.

The earlier methods like traction and hip spica 
methods though provided high levels of union; they 
were largely associated with family psychosocial 
impacts. The external  xation method was 
associated with more complications like refractures, 
pin tract complications and arthro brosis.

However, the intramedullary nails allows early 
union, rapid mobilization with fewer complications 
and hence is becoming the treatment of choice 
amongst most of the surgeons [17,18,19,20].

Paediatric subtrochanteric femur fractures can 
be challenging to treat because of displacement 
of the short metaphyseal fragments and limited 
remodelling potential of the proximal femur. 
Elastic intrameduallry nailing is advantageous 
as it decreases morbidity, decreases length of the 
hospital stay, and early functional recovery.

The treatment for subtrochanteric femur fracture 
in children aged 5 to 15 years is most dilemmatic. 
The various treatment options offered being 
traction, hip spica cast, elastic intramedullary 
nailing, plating and external  xation.

Tolo et al., in his study described that many 
surgeons preferred traction followed by hip spica 
cast as a method of treatment of subtrochanteric 
femur fracture in children aged 5 to 15 years. 
However, that method required a relatively long 
hospitalization and frequent follow up to assess 
accuracy of the fracture with radiographs [21].

Reeves et al. concluded in his study that, children 
weighing more than 45 kgs or in children older than 
10 years of age, the 90/90 skeletal traction with post 
traction spica was not suitable, due to high incidence 
of femoral shortening and malrotation [22].

However, Staheli & Sheridan, in their study 
showed that immediate spica casting was suitable 
for isolated femoral shaft fractures in children 
below 6 years of age [23].

Gregory et al. has found satisfactory results with 
external  xators, but the complication rates were 

high in the form of pin tract infection, refractures 
and loss of reduction [24].

Ziv & Rang, had shown that though plate  xation 
worked well in the paediatric age group, they also 
posed lots of disadvantages like poor cosmetic 
appearance of the scar, blood loss associated 
with exposure and reduction of the fracture and 
higher degree of overgrowth induced by the plates 
compared with intramedullary  xation [25].

Humberger et al., had shown that internal 
 xation showed better results than conservative 
methods [26].

Theologis and Cole, described the management 
of subtrochanteric fractures with various surgical 
methods and concluded that, traction and casting 
was useful in children younger than 10 years of age 
and for surgical intervention a careful selection of 
patients was required [10].

Schwarz in his study recommended that in cases 
where conservative treatment failed, dynamic 
compression plate could be considered as a 
treatment of choice [27].

Daum et al. in his study concluded that 
operative treatment was a preffered modality 
over conservative method to obtain anatomical 
reduction and to prevent later complications [1].

Ireland and Fisher preferred treating children 
younger than 10 years with conservative methods 
and those above 10 years with internal  xation, 
especially when conservative methods which failed 
to achieve acceptable alignment [4].

Barfod et al. suggested that the limb length 
discrepancies was due to normal overgrowth 
of the femur and not likely a complication of 
intramedullary elastic nailing [28].

Patients in prior studies had an average of 22 days 
of hospitalization and had 8% to 23% unsatisfactory 
early results and 4% to 10% unsatisfactory late 
results with traction and spica casting [10].

The results of our study are superior, compared to 
those of prior study results, with minimal hospital 
stays and better satisfactory results (Table 1 and 2).

However, a future larger prospective study is 
needed to enhance these results.

Nevertheless elastic intramedullary nailing 
should be considered as a safe and sound option in 
treating paediatric subtrochanteric femur fractures. 
This technique provides several advantages 
like short periods of immobilization, minimally 
invasive techniques, and fewer complications, to 
name a few.
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Limitations

Since at our institution elastic nailing was the 
main modality of treatment used for treating these 
subtrochanteric fractures, comparison with other 
treatment options as a control group could not 
be  done.
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Conclusion

This retrospective study on functional outcome 
of subtrochanteric femur fractures in paediatric age 
group treated with elastic stable intramedullary 
nails shows satisfactory to excellent results in 91% of 
the cases. This suggests that elastic intramedullary 
nailing is a good and effective option for the 
management of these paediatric femur fractures.

Although the complication rates are variable, 
up to 40% with elastic nailing for paediatric 
subtrochanteric fractures, this method represents 
a better option for dif cult- to-manage paediatric 
fractures.
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Abstract

Introduction: Neglected fracture neck of femur in young adults has high rate of non-union, 
avascular necrosis (AVN) and secondary arthrosis. Only stable fixation is under surgeon`s 
control as other complications are part & parcel of injury itself. We achieved hip preservation 
with a simplified operative technique of valgus inter-trochanteric osteotomy fixed with 
120 degrees double angled barrel plate and cancellous screws. Objectives: To develop an easily 
reproducible surgical technique with stable fixation to convert high grade pauwel fractures to 
low grade leading to hip preservation in majority of young adults & delay the need for future 
arthroplasty. Materials and Methods: 18 cases of Neglected fracture neck of femur (>3 weeks) 
in young adults (<50 yr) were operated using the simplified technique and followed from 
June 2016 to April 2018. Average presentation was 37 days from injury & average follow-up 
of 10.4 months. Radiological parameters analyzed were fixation and union at osteotomy and 
fracture site. Functional outcomes were assessed using modified Askin & Bryan Criteria. 
Results: Out of 18 cases, Good (9) to Excellent (6) results were seen in 15. 3 had fair outcomes 
necessitating replacement arthroplasty. AVN was seen in 5 cases and non-union at fracture 
site in 3 cases. Osteotomy united in all cases. No implant failure was encountered. 13 were 
able to perform activities of daily living satisfactorily and showed no signs of AVN till last 
follow-up. Conclusion: The simplified technique offers good results in majority of young adults 
with neglected fractures neck of femur with minimal complication rates.

Keywords: Valgus Osteotomy; Fracture Neck of Femur; Hip Preservation; Operative 
Technique; AVN.

Introduction

Fracture neck of femur is still the unsolved 
fracture and neglected cases (> 3 wks) in young (< 50) 
age group are a treatment dilemma. In developing 
countries, late and neglected presentation is 
common because of many socio-economic reasons 
like lack of awareness, manipulation by local 
bone setters, lack of transport facilities &  nancial 
constraints.

Sandhu et al. de ned neglected fractures as 
those which are left untreated for 3 weeks [1]. High 

incidence of non-union and avascular necrosis 
(AVN) [2,3] of femoral head are due to poor 
blood supply, inaccurate reduction, hematoma 
washout by synovial  uid and lack of cambium 
in periosteum. Delayed presentation as well as 
manipulation & massage by local bone setters 
further jeopardize the  nal outcome leading to 
neck resorption, smoothening of fracture margins, 
sclerosis and eventually unfavorable outcome.

Replacement surgeries [4,5] are unsuitable for 
rural population in view of  nancial constraints 
as well as socio-cultural habits of squatting, sitting 



Journal of Orthopedic Education  50 Volume 5 Number 1, January - April 2019

crossed legged & using indian style toilets. Various 
biological treatment modalities [6-11] have been 
described for hip preservation such as vascularised 
bone grafts, muscle pedicle grafts,  bular grafts 
with or without osteotomy but still the best form of 
treatment remains inconclusive as these procedures 
are technically demanding and have not provided 
consistently reproducible results. Similarly, various 
 xation methods are described ranging from 
angled blade plate, 135 degree dynamic hip screw 
and double angle barrel plate with or without 
cannulated screws but, till now, no consensus has 
been reached on the best mode of  xation.

Pauwel [12] postulated that in non-union of femoral 
neck the problem is both biological and mechanical 
and by changing the high grade pauwel fracture 
geometry to a low grade ( ≤ 300), the shear forces 
can be converted to compressive forces, resulting 
in union. However, stability of  xation and surgical 
technique plays a major role in  nal outcome.

In our study, we have used a simpli ed operative 
technique of valgus inter-trochanteric osteotomy 
 xed with 120 degrees double angle barrel plate 
(DABP) & Cannulated Cancellous Screws (CCS), so 
as to provide stable  xation and achieve union. Aims 
of our study were to develop an easily reproducible 
surgical technique with stable  xation to convert 
high grade pauwel fractures to low grade leading 
to hip preservation in majority of young adults & 
delay the need for future arthroplasty.

Materials & Methods

The observational study done on 18 cases of 
neglected fracture neck of femur (> 3 weeks) in 
young adults (< 50yr) by This observational study 
was done on 18 cases of neglected fracture neck 
of femur (> 3 weeks) in young adults (<50 yrs) in 
Department of Orthopedics, Vardhman Mahavir 
Medical College & Safdarjung Hospital, New Delhi, 
India.

Inclusion Criteria

1. Neglected (>3 weeks old) intra-capsular 
fracture neck of femur

2. Age <50 yrs

3. Patient Anesthetically  t for surgery 

4. Cases with Non-collapse stage of AVN were 
also included

Exclusion Criteria

1. Fractures <3 weeks old (managed by  xation 

alone)

2. Age >50 yrs (managed by primary 
arthroplasty)

3. Neglected Fracture with AVN in Collapse 
stage

4. Multiple co-morbidities with poor ASA grade

Pre-operatively, all patients were thoroughly 
evaluated clinically as well as radiologically with
X-Rays, MRI (to look for AVN) and pre-anaesthetic 
check-up. Informed consent was taken from every 
patient with proper explanation of the procedure 
and associated complications along with possible 
need of future hip arthroplasty. Fractures were 
classi ed using pauwel classi cation and shear 
angle calculated in all cases. Our aim was to achieve 
correction upto 30 degrees in all the cases to provide 
compressive forces at fracture site. Hence the 
osteotomy wedge was calculated by subtracting 30 
degrees from shear angle (Osteotomy wedge= Shear 
Angle-30). Based on the calculated wedge and the 
nature of our implant (120 degrees DABP), lag screw 
guide wire positioning angle (the angle at which 
guide wire needs to be placed in head via trochanter, 
with the horizontal) was calculated by subtracting 
wedge angle from implant angle i.e. 120 degrees.

The Simplified Operative Technique (Fig. 1)

All patients were operated on fracture table 
with C-arm assistance. Maximum possible closed 
reduction achieved on traction assembly was 
accepted followed by painting & draping. Using 
lateral approach, skin & soft tissues were dissected 
& tensor fascia lata was split. Proximal femur was 
exposed proximally till greater trochanter. Further 
step-wise operative technique is as follows- 

1. First guide wire for lag screw is inserted from 
the most prominent part of the trochanter 
to inferior part of the head of femur at a 
pre-calculated angle (as described above) to 
get the best purchase in trochanter as well as 
to achieve the most desirable post-osteotomy 
correction with 120 degrees double angle 
barrel plate.

2. Second guide wire for CCS inserted parallel 
to the  rst guide wire 1.5 cm proximal to the 
 rst guide wire to superior part of the head 
for rotational stability, as well as to provide 
space for lag screw insertion.

3. Cannulated drill passed over second guide 
wire and appropriate size 6.5 mm CCS 
passed and partially tightened to align the 
fracture fragments.
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4. Appropriate length lag screw inserted after 
reaming over  rst guide wire, so as to allow 
the coupling screw to give intra-operative 
compression at fracture site.

5. 120 degrees DABP passed over lag screw and 
coupling screw tightened to give compression 
at the fracture site. After that, coupling screw 
is partially loosened to allow plate rotation.

6. Femur is marked at the angle of plate by 
multiple drill holes under direct vision as 
well as C-arm. This will be the mark for 
proximal horizontal osteotomy site.

7. Based on pre-operative wedge angle 
calculation to achieve pauwel angle upto 
30 degrees (as described above), distal 
oblique osteotomy site marked with multiple 
drill holes meeting the proximal osteotomy 
site, leaving the medial cortical hinge intact.

8. Osteotomy wedge removal is done initially 
with oscillating saw followed by completion 
with osteotome & hammer.

9. Lowman’s clamp applied between the distal 
end of plate and femur and after traction 
loosening, gradual closure done along with 
manual abduction of the limb to proximate 
the plate toward femur and closing of wedge 
veri ed on c-arm.

10. CCS & Coupling screw tightened & plate 

secured with screws in dynamic compression 
mode. A proximal cancellous screw via plate 
is also applied to give extra stability in the 
proximal fragment.

Drain was put after thorough wound lavage & 
closure done in layers. X-Rays were taken post-
operatively & compared with pre-operative x-rays 
to assess the angle of correction. IV antibiotics 
were given for 5 days post-operatively followed 
by oral antibiotics for a week till suture removal, 
depending on wound dressing. Operative time
was usually 1-11/2 hrs with 200-300 ml blood loss. 
Patients were kept non-weight bearing for 6 weeks 
followed by gradual partial to full weight bearing 
in 3 months when signs of union were observed.

Initial follow-up was done every 2 weeks till 
3 months, followed by monthly visits till 9 months. 
Radiologically fracture site and osteotomy site were 
assessed for union, quality of  xation (implant 
failure), loss of reduction and head collapse/AVN. 
Functional outcomes were assessed using modi ed 
Askin & Bryan Criteria (Table 1).

Results

Total 18 cases (14 males & 4 females) of neglected 
fracture neck of femur (>3 weeks) in young adults 

Table 1: Modified Askin & Bryan Criteria

Clinical Findings Results

No pain, near normal gait, <20% restriction of ROM, normal activity Excellent

Mild pain and limp, 2040% restriction of ROM, mild restriction of activity Good

Continuous pain, marked restriction of ROM and activity, need walking aid Fair

Table 2: Master chart showing details, follow-up & outcomes

S No. Age/Sex Presentation From 
Date of Injury (Days)

Follow-Up Duration 
(Months)

Functional 
Outcome

Complications

1 32/M 23 10 Excellent -

2 21/M 32 8 Good -

3 16/M 29 11 Excellent -

4 48/F 45 12 Good -

5 40/M 31 6 Fair NU/AVN

6 36/M 28 14 Good NU/AVN

7 24/F 36 6 Fair -

8 29/M 52 8 Good AVN

9 36/M 22 10 Good -

10 41/M 38 18 Excellent -

11 50/M 28 9 Good -

12 19/M 48 15 Excellent AVN

13 33/F 37 12 Fair NU

14 27/M 40 6 Good -

15 47/F 37 8 Good -

16 23/M 46 10 Excellent -

17 29/M 58 8 Good AVN/Head Collapse

18 46/M 35 16 Excellent -
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(<50 yr) were operated using Simpli ed Technique 

and followed from June 2016 to April 2018. Average 
duration of presentation from injury was 37 days 
and average duration of follow-up 10.4 months. 
Parameters assessed during follow-up were:-

1. Passive and active hip range of motion. Any 

pain during movements & ease of performing 
activities of daily living

2. Radiological signs of union at fracture site & 
osteotomy site, associated with any loss of 

reduction or implant failure

3. Signs of AVN of femoral head

4. Gait analysis & necessity of walking aids

Final outcome was assessed using modi ed 
Askin and Bryan’s criteria. No implant failures

were seen in any of the cases. Osteotomy site 
united in all the cases (10-12 weeks). Average pre-
operative neck shaft angle was 105 degrees. Upto 
30 degrees of maximum correction in pauwel angle

were achieved post-operatively. Fracture site union
(3 cortex contact on AP and Lateral radiograph) 
was seen in 15 cases (16-18 weeks). Pre-op AVN
changes were seen in 3 cases (1 showed reversal 
during follow-up). Post-op AVN was seen in 
5 cases (in 2 of these cases, fracture had already 
united). Non-union was seen in 3 cases, however, 
one of these cases (36/M) had good outcome with 
mild pain with limp and minimal dif culty in 
performing activities of daily living.

Femoral head collapse was seen in 1 patient; 
however, he was satis ed with his functional 
status with mild limp & on/off pain which didn’t 
interfere with his daily activities. Follow-up cases 
with radiologically persistent/newly diagnosed 
AVN (5) might require arthroplasty in near future, 
nevertheless, it was delayed. Preoperatively, 
11 cases were pauwel Grade I/II and 7 were pauwel 
III. During follow-up, all pauwel III had persistent 
(2)/newly detected (3) AVN changes. Reversal 

Fig. 1: Intra-operative C-arm images demonstrating the steps of simplified operative 
technique

Fig. 2: a) Upper half shows x-rays of 16 yr male having Type III pauwel fracture with 
pre-operative AVN changes. Union was achieved with excellent outcome. b) Lower half 
shows x-rays of 41 yr male with 38 days old neglected fracture neck of femur operated 
by simplified technique, leading to union and excellent outcome.
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of AVN was seen in 1 case with pauwel III type 
fracture. Based on modi ed Askin & Bryan Criteria, 
out of 18 cases, Good (9) to Excellent (6) results were 
seen in 15 cases. 3 had Fair outcomes necessitating 
arthroplasty (Table 2). Two of our operated cases 
with follow-up x-rays are shown in Figure 2.

Discussion

Femoral neck fractures in young adults must be 
treated with early closed reduction and internal 
 xation (CRIF). Despite improvement in the results 
of internal  xation due to better understanding of 
fracture morphology, reduction techniques and 
accurate positioning of implants, non-union results 
in 4%-30% cases [13-16].

In our country late and neglected presentations 
are common as initial treatment is usually done by 
local bone setters. Literature suggests that if neck 
fracture is more than 2-3 weeks old then primary 
 xation alone does not give good results [17,18]. 
Although the vascularized grafts ( bular/
muscle pedicle) appear more biological, they are 
technically dif cult and results are not uniformly 
predictable. Moreover, there are associated donor 
site complications as well.

Valgus osteotomy biomechanically converts 
shearing forces to compressive forces by altering 
the fracture geometry. It also enhances union by 
augmenting blood  ow through the proximal 
fragment. Hence it acts both biologically & 
mechanically. The largest series in literature is 
that of Marti et al. [19] They presented results of 
valgus osteotomy in 41 patients of non-union of 
femoral neck, with union rate of 86% and implant 
failure in 6 patients, necessicitating re- xation. 
Their 7 patients required arthroplasty due to 
persistent non-union, late collapse and implant 
failure. Hence, stable and long lasting  xation is 
one of the most essential factors deciding union 
in these complicated scenarios. Various  xation 
methods for osteotomy  xation are mentioned in 
literature such as traditional double angled blade 
plate [20,21],  bula grafting with blade plate/screw 
 xation [11,22], Double Angled Barrel plate with 
CCS [23-25] and conventional DHS [26].

Studies comparing blade plate with dynamic 
compression screw for  xation have reported a 
higher rate of suboptimal implant positioning, cut 
out and failure with blade plate. [27] While using 
blade plate, hammering can displace the fragments 
as well. Advantages with dynamic hip screw include 

no hammering, compression at fracture site along 
with some play for  xation as the assembly can be 
rotated for ease of osteotomy, while doing the same 
in blade plate is not possible. In our technique, we 
re-enforced rotational stability to the  xation by 
using cannulated cancellous screws in all the cases.

In our series, there was no case of implant failure 
& osteotomy site united in all the cases primarily 
due to stable  xation & pre-operative wedge 
calculation, appropriate to the implant as well as 
fracture morphology.

Pauwel recommended placing the  nal 
fracture inclination upto 300. This can be 
explained bio-mechanically for the merit of 
osteotomy in promoting union [12]. Stromquist 
and Harrison [28] used tetracycline and isotope 
studies to show that vascular damage may be 
increased during overcorrection to more than 
30 degrees. Excessive valgus angle or mal-rotation 
will affect the remaining vessels and increase the 
chances  of  AVN.

Pre-collapse avascular necrosis is not a 
contraindication for valgus osteotomy in non-united 
fracture neck of femur as revascularization of head 
is still possible both by artery of ligamentum teres 
and by vessels crossing the uniting fracture [29]. 
In our series, 5 cases had AVN changes at the  nal 
follow-up out of which, 2 cases already had pre-
operative AVN changes & rest 3 developed AVN 
during due course of time. 1 case (Pauwel III) 
showed reversal of AVN changes. All previous 
studies [23-25] showing results of DABP with or 
without CCS  xation show union rates of around 
80-90% but with complications related to implant 
failure/loosening. Our results were comparable 
with union rate 83.3% (15/18) with no case of 
implant failure.

Good (9) to Excellent (6) functional outcomes 
were seen in majority of the patients (83.3%). Even 
the patients with fair outcomes were satis ed 
subjectively with their functional results.

Conclusion

Neglected femoral neck fractures in young adults 
must always be preserved. The easily reproducible 
Simpli ed Operative Technique of valgus inter-
trochanteric osteotomy along with stable  xation 
provides good to excellent results in majority of 
young adults with minimal complication rates. 
This technique offers favorable results even in cases 
with pre-operative AVN changes and delays the 
need for arthroplasty.
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Abstract

Background: Dynamic hip screw has been regarded as the average implants in the management 
of fractures of trochanter. Even with various studies that indicate the advantages of proximal 
femoral nail, they were still associated with failures at technical level. The aim of the present 
study was to evaluate the Effectiveness of Dynamic Hip Screw and Proximal Femoral Nail in 
the management of Inter-Trochanteric Femur fracture. Materials and Methods: Patients were 
arbitrarily classified into two groups. Group I patients were managed with dynamic hip screws 
and Group II subjects were managed with proximal femoral nails. A total of 50 patients were 
enrolled in this study.Any post-operative complications occurring during the stay at hospital 
was managed before discharge. All the subjects were made to follow up for four months. 
Student test and chi square test were used for statistical analysis. Probability value of less 
than 0.05 was considered as significant. Results: The mean intraoperative time in Group I 
was 103.6±37.64 minutes and in group II was 93.8±23.5. There was no significant difference 
between the two groups. The mean blood loss in Group I and Group II was 485.3±176 ml and 
275±141.0 ml respectively. There were 5 cases of bed sore in Group I and no case of bed sore 
in Group II because of early mobilization. Conclusion: When dynamic hip screw was compared 
with proximal femoral nails, the study found no characteristic difference in the groups.

Keywords: Dynamic; Trochanteric; Fractures; Femur.

Introduction

The chances of hip fracture are elevating 
with agein all population subgroups around 
different parts of the globe, and the frequency of 
hip fractures is predictable to increase to around 
512,000 in 2040 [1]. Hip fractures crucially consist 
of trochanteric or femur neck fractures, and the 
mortality percentage associated with femoral 
fractures  uctuates between 15% to 30% in the 
United States of America [2]. With surgical treatment 
using  xation, rapid mobilization is likely and it 
also reducesthe occurrence of complications. There 
are two different types of  xations forfractures of 
the trochanter, initially plate  xation and secondly 

intramedullary implants [3,4]. Dynamic hip screw 
has been regarded as the average implants in the 
management of fractures of trochanter [5-10]. 
However, when compared with intramedullary 
implants, they ought to have a biomechanical 
drawback because of their broad length between 
the axis and the implants [11]. The proximal femoral 
nails were found by the AO/ASIF in the year 1998 
and have become communal in the treatment 
of fractures of trochanter in the current years 
[12–15]. Even with various studies that indicate 
the advantages of proximal femoral nail [16–18], 
they were still associated with failures at technical 
level [19,20]. The cost of proximal femoral nails is 
also an issue. The aim of the present study was to 
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evaluate the Effectiveness of Dynamic Hip Screw 
and Proximal Femoral Nail in the management of 
Inter-Trochanteric Femur fracture.

Materials and Methods

The present prospective study was performed in 
the Department of Orthopedics, Government S K 
Hospital, Sikar, Rajasthan, India. Written consent 
was obtained from all the subjects. Patients elder 
than 50 years were enrolled in the study and were 
dividedas per the Evans classi cation. Patients 
were arbitrarily classi ed into two groups. Group I 
patients were managed with dynamic hip screws 
and Group II subjects were managed with proximal 
femoral nails. A total of 50 patients were enrolled 
in this study. The time duration between fracture 
occurrence and time of surgery was recorded. 
All the patients were managed under general 
anesthesia. A typical surgical treatments strategy 
was used for operating the patients. Proximal 
femoral nail, 240 mm in length was used. The 
total time duration of surgery, amount of blood 
transfusion, blood loss and the complications 
encountered intraoperatively were also recorded. 
Any post-operative complications occurring during 
the stay athospital was managed before discharge. 
All the subjects were made to follow up for four 
months. All the data thus obtained were recorded 
in a tabulated form and analyzed using SPSS 
software. Student test and chi square test were used 
for statistical analysis. Probability value of less than 
0.05 was considered as signi cant.

Results

There were 50 subjects involved in the study, 
with 25 subjects in each category. The mean age of 
the subjects was 58.35±4.65 years.

Table 1 demonstrates the intraoperative 
information in both the groups. The 
mean intraoperative time in Group I was 
103.6±37.64 minutes and in group II was 93.8±23.5. 
There was no signi cant difference between the two 
groups. The mean blood loss in Group I and Group 
II was 485.3±176 ml and 275±141.0 ml respectively. 
There was a signi cant difference between the 
groups. The mean units of blood transfusion in 
group I and group II was 1.28±0.32 and 1.26±0.24. 
The mean hospitalization days in Group I was 
19.2±2.14 days and in Group II was 18.6±5.28. There 
was no signi cant difference between the groups. 
There was no signi cant difference in the mean 
hospitalization days between the groups.

Table 2 incorporates the complications found 
during the study. There were 5 cases of bed sore 
in Group I and no case of bed sore in Group II 
because of early mobilization. 6 cases Group I and 
5 cases in Group II presented with urinary tract 
infections. There were 8 cases of thrombophlebitis 
in Group I and 5 cases in Group II. Infection was 
seen in 5 patients in each group. Amongst late 
complications, implant cut out and femoral head 
AVN was seen in 6 subjects each of Group II. There 
was no signi cant difference in the early and late 
complications between both the groups.

Table 1: Intraoperative information of the study groups

Variable Group I Group II P value

Intraoperative time 
(minutes)

103.6±37.64 93.8±23.5 >0.05

Blood loss (ml) 485.3±176 275±141.0 <0.05

Blood transfusion (units) 1.28±0.32 1.26±0.24 >0.05

Hospitalization (days) 19.2±2.14 18.6±5.28 >0.05

Table 2: Complications encountered during the study

Variable Group I Group II p value

Early complications >0.05

Bed sore 5(10%) 0

UTI 6(12%) 5(10%)

Thrombophlebitis 8(16%) 5(10%)

Infection 5(10%) 5(10%)

Pulmonary embolism 0 0

Septicemia 5(10%) 5(10%)

Late complications >0.05

Hip dislocation 0 0

Implant cut out 0 6(12%)

Femoral head AVN 0 6(12%)

Discussion

The ideal device for  xation of trochanteric 
fractures is still an issue of debate. As per Jones 
et al. [21]. when they compared the intramedullary 
nails, eg gamma nail, intramedullary hip screws and 
proximal femoral nails, with the sliding hip nails for 
the management of extracapsular proximal femoral 
fractures, no signi cant difference in the rate of 
complication and the surgical implications was 
observed. As per a study by Haentjens P et al., the 
mean blood loss in patients with dynamic hip screw 
was approximately 780 ml and in the BH Group was 
approximately 680 ml and the mean time duration 
of surgery was around 82 minutes and 102 minutes 
in each category [22]. On the contrary, according 
to the study performed by Pajarinen J et al., the 
blood loss amongst the subjects with dynamic hip 
screw was around 357 ml and in the patients with 
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proximal femoral nail was around 320 ml [23]; 
andthe mean surgical duration was approximately 
45 minutes and 55 minutes in both the categories 
respectively. A study by Patil SS and Panghate A, 
the mean blood loss in Group with dynamic hip 
screw was around 450 ml and in the BH Group 
was approximately 420 ml and the mean duration 
of surgery was 102 minutes and 110 minutes in the 
groups respectively [24]. As per Xu YZ et al., the 
blood loss was signi cantly slighter in the subjects 
with Proximal Femoral Nail than in the subjects 
with dynamic hip screwand the duration of surgery 
was signi cantly greater in the Group I than 
Group II [25]. According to our study, The mean 
intraoperative time in Group I was 103.6±37.64 
minutes and in group II was 93.8±23.5. There was 
no signi cant difference between the two groups. 
The mean blood loss in Group I and Group II was 
485.3±176 ml and 275±141.0 ml respectively. There 
was a signi cant difference between the groups. 
The mean units of blood transfusion in group I and 
group II was 1.28±0.32 and 1.26±0.24. The mean 
hospitalization days in Group I was 19.2±2.14 
days and in Group II was 18.6±5.28. There was no 
signi cant difference between the groups. There was 
no signi cant difference in the mean hospitalization 
days between the groups. Central location of the 
screw in femoral neckis mostly dictated, as that 
allows the cut out rate of approximately 13%. The 
rate of  xation is contingent onlocation of screw 
and the superiority of bone [24]. As according to 
the study by Parker and Handoll [26] on comparing 
the gamma and other condylar intramedullary 
nails with extramedullary implants for managing 
extracapsular hip fractures, they found four studies 
that enrolled PFN and Targon Proximal femoral 
nail and comparedall with SHS. They did not  nd 
any signi cant difference between the categorieson 
when blood loss and transfusion and related 
complications were compared. As per the present 
study, there were 5 cases of bed sore in Group I 
and no case of bed sore in Group II because of early 
mobilization. 6 cases Group I and 5 cases in Group II 
presented with urinary tract infections. There were 
8 cases of thrombophlebitis in Group I and 5 cases 
in Group II. Infection was seen in 5 patients in each 
group. Amongst late complications, implant cut out 
and femoral head AVN was seen in 6 subjects each 
of Group II. There was no signi cant difference in 
the early and late complications between both the 
groups. According to a study performed by Saudan 
M et al. no signi cant change was observed in 
complication raterelated with treatment of femoral 
fractures with proximal femoral nails and dynamic 
hip screw [27].

Conclusion

The treatment of fractures of the intertrochanteric 
region remains a controversial management 
protocol. There are various management options 
present for management of femur fractures. When 
dynamic hip screw was compared with proximal 
femoral nails, the study found no characteristic 
difference in the groups. The amount of blood loss 
demonstrated a signi cant difference in the groups. 
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Abstract

Ebstein’s anomaly is a rare congenital heart disease, which involves downward displacement 
of tricuspid valve and atrialisation of right ventricle associated with either atrial septal defect 
or patent foramen ovale through which shunting of blood occurs. In such patient, clinical 
presentation varies from congestive cardiac failure in childhood to incidental diagnosis in 
adulthood. If such patient presents with fracture neck of femur, it will be a challenging job for 
orthopaedic surgeon as well as anaesthesiologist. The main goals of treatment are to stabilize 
the hip, decrease pain and restore the level of pre-fracture function with minimal operative 
intervention.

Keywords: Ebstein’s anomaly; intra-capsular femur neck fractures; hemi-replacement 
arthroplasty; avascular necrosis; epidural anaesthesia.

Introduction

Hip fractures are common in a frail elderly 
patients which can be dif cult to manage. The 
mortality rate is in the 20% to 24% range at 1 year; 
many patients will lose their independence after 
hip fracture. Ebstein’s anomaly is an abnormality 
of tricuspid valve in which valve lea ets are 
displaced downwards into right ventricle, resulting 
in large right atrium, small right ventricle and 
tricuspid regurgitation or stenosis [1]. It occurs 
in 1 percent of congenital heart defects [2]. The 
incidence in general population is 1:110,000 and 
there is no sex difference. This anomaly was 
described by Wilhelm Ebstein in 1866 in a report 
titled, “Concerning a very rare case of insuf ciency 
of the tricuspid valve caused by a congenital 
malformation”[3]. It is associated with either atrial 
septal defect (septum secondum) or patent foramen 
ovale through which shunting of blood occurs. 
Haemodynamic derangement depends upon status 

of tricuspid valve displacement and right to left 
shunt. Patients with fracture neck of femur with 
associated Ebstein’s anomaly have to be addressed 
with a proper approach for de nitive fracture 
management keeping in mind the deleterious 
effects of uncorrected congenital heart defect on 
health of the patient.

Case Report

A 52 year old male with history of fall from bike 
due to skid 3 days back at presented at Emergency 
Department with complaints of pain in left hip, 
inability to bear weight on left lower limb with 
painful and restricted movements of the left hip 
joint. Moreover, patient gave history of being a 
cardiac patient suffering from congenital heart 
disease – Ebstein’s anomaly. He had exertional 
dyspnoea (Grade 2 NYHA) since 15 years due to 
which he limited his activities. He was on treatment 
with Digoxin and Torsemide with Spironolactone. 
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However patient was not compliant with these 
medications.

Fig. 1: Pre-Op X-ray of pelvis with both hips (AP view).

On examination, patient was conscious and 
well-oriented with Pulse Rate - 112 bpmin right 
radial pulse, no radio-radial delay, radio-femoral 
delay, BP-130/80 mmHg in both arms in supine 
position. On systemic examination of cardio-
vascular system- S1S2 were heard with ESM 
(ejection systolic murmur) in pulmonary area 
(Grade 2), and in respiratory system- bilateral air 
entry was present with no added sounds.

Fig. 2: Pre-Op CT Scan of pelvis with both hips

On local examination, swelling and tenderness 
were present over left hip with restricted range of 
movements of left hip with left lower limb externally 
rotated. Pelvic compression test was positive. 
Neurovascular examination was unremarkable 
and Ankle-Brachial index was 1.0 on the injured 
leg. On further radiological evaluation, X-rays 
revealed trans-cervical (trans-cervical) type of 
neck of femur fracture, with no other bony injuries. 
When subjected to CT scanning, it was found 
that it was infact a comminuted fracture of neck 
of femur (trans-cervical). Patient’s basal oxygen 
saturation was 90% on an average (85-92%), which 

was improved upto 94% with 4 to 8 L of oxygen 
per min. Cardiology opinion and pre-operative 
 tness was taken to optimize patient’s cardiac 
condition. Pre-operative 2D ECHO was suggestive 
of -situs solitus with D-Loop Ventricle, acyanotic 
congenital heart disease, Ebstein’ sanamoly 
of the tricuspid valve, apical displacement of 
tricuspid septal lea et, atrialised right ventricle 
and dilated right atrium, intact IAS/IVS, aortic 
valve thickened with trivial AR, grade 1 TR. With 
grave-risk consent, uncemented bipolar hemi-
replacement arthroplasty of neck of femur fracture 
was performed through antero-lateral approach 
under epidural anaesthesia with adequate 
analgesia. Throughout the surgery patient his vital 
signs were unchanged to any signi cant degree 
with oxygen saturation being 85% with 100% 
Oxygen @ 10L/min by face-mask. post operative 
period was un-eventful except for the patient’s 
oxygen saturation that was 85 to 90% with O2 
mask which gradually improved over 3 days and 
patient maintained the 90% saturation without O2 
mask. Gradual passive ROM exercises were started 
within 2 days with partial to full weight bearing 
mobilization with a walker over a period of 2 
weeks. With active physiotherapy sessions during 
follow up, the patient progressed to full weight 
bearing without assisted device by 4 weeks post-
operatively with satisfactory range of motion at 
left hip. Patient is satis ed with his function and 
stability, and feels adequate to perform job related 
activities and activities of daily living.

Fig. 3: Post-Op X-ray of pelvis with both hips with implant in 
situ (AP view).
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Discussion

In patient with Ebstein’s anomaly, disease 
severity depends upon the degree of valvular 
abnormality, direction of intra-cardiac shunting, 
pulmonary hypertension, ventricularand supra-
ventricular tachycardia and association with Wolf-
Parkinson-White syndrome. These patients are 
at risk of paradoxical embolism, brain abscess, 
CCF and sudden death [4]. Similarly, in our case 
septum secondum ASD was present in the previous 
echocardiography which had got resolved over the 
years probably, hence not detected in preoperative 
ECHO. Moreover, the intraoperative  ndings of 
low oxygen saturation did not correlate with the 
pre-operative 2D-Echo  ndings of absent ASD and 
PAH. If such patient comes for emergency surgery, 
anaesthesia technique is to be optimized to avoid 
worsening of the pre-existing condition, that is to 
avoid decrease in systemic vascular resistance or 
increase in pulmonary resistance. In this patient it 
was bidirectional shunt, mainly left to right shunt. 
Because of that he was asymptomatic. The main 
aim was to maintain left to right shunt and avoid 
reversal of shunt. During general anaesthesia, 
increased intrathoracic pressure due to positive 
pressure ventilation aggravates right to left shunt 
and also increased sympathetic response during 
intubation and extubation which can precipitate 
adverse cardiac events, and so it is not preferred. To 
avoid complication of general anaesthesia and to 
provide bene ts of regional anaesthesia to clinically 
stable patient for bipolar hemi-arthroplasty 
we preferred epidural anaesthesiato minimize 
hemodynamic changes which cause an increase 
in right-to-left shunt and hypoxemia. Fractures 
involving the femoral neck can disrupt the vascular 

supply to the femoral head and result in avascular 
necrosis (AVN) or nonunion [5]. A meta-analysis 
of the outcome of displaced femoral neck fractures 
found the rates of osteonecrosis and nonunion to 
be as high as 20% to 30% [5]. Surgical stabilization 
should be performed as soon as possible—
ideally, within 48 hours to achieve primary osteo-
synthesis. In delayed presentation following injury 
in hip fractures hemi or total hip replacement 
is considered to be better option, to avoid risk of 
further avascular necrosis and need for revision 
surgeries in high risk elderly patients.Given the 
complexity of his congenital cardiac anomaly with 
a relatively normal acetabulum, the patient was 
treated with bipolar hemi-arthroplasty instead 
of extensive surgical intervention like total hip 
replacement.

Conclusion

The successful management of a patients with 
Ebstein’s anomaly requires a deep understanding 
of the pathophysiology of this cardiovascular 
disease and its effects on bone healing. Such patient 
should be considered as high risk cases and must be 
managed  in tertiary centres by a multidisciplinary 
team. If patient is clinically stable and optimised, 
minimal needed intervention i.e. bipolar hemi-
arthroplasty under epidural anaesthesia provides 
better option for fracture neck of femur cases.
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  ABSTRACT 
 

Background: Patient self-sufficiency is affected by variety of factors, including illness, financial 

status and dependence. Many patients feel that they are not treated with due consideration and 

compassion and have no control towards their own care. This article reflects the study report about 
awareness of Patient`s Right`s proposed by Code of Ethics’ Regulations, Medical Council of India9 
and the code with the charter of patients’ rights of the Consumer Guidance Society of India. With 
the objective - to assess the awareness of patient’s rights amongst the teaching faculty of non- 
medical institutions in Belagavi at various cognitive domains. 

Methodology: A cross sectional observational study was conducted amongst the teaching faculty 
of non-medical teaching institutions at Belagavi for a period of six months. Data was collected 
using a validated pre-tested questionnaire form. The collected data was analyzed with SPSS V.20 
software and the Results were expressed as percentage using appropriate tables and figures. 

Result:300 participants completed the questionnaire. A large proportion of the faculty members 
(57.75%) are aware about their rights as patients. 29.83% of faculty members are partially aware 
about their rights as patients and 12.41% of the faculty members are unaware about their rights as 
patients. 

Conclusion: This study summarizes the awareness of patient’s right’s is moderate in overall 
awareness and low in high cognitive domain. This emphasizes the need for formal education 
regarding Patient’s Right’s among the general population. 
 

Keywords: Patient’s rights, awareness. 
 

 

INTRODUCTION 
 
World Health Organization1 has a mission to ensure ‘health for all.  The Universal Declaration of 
Human Rights8 (1948) international law of USA - recognizes ‘the inherent dignity’ and the ‘equal 
rights of all members of the human family’.  Based on this concept of the person, and the 
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fundamental dignity and equality of all human beings, the notion of patient rights was developed. 

In other words, what is owed to the patient as a human being, by physicians and by the state, took 
shape in large part thanks to this understanding of the basic rights of the person [1]. When we talk 
of the rights of a patient, we talk about the rights of a human being who is sick and suffering and 
needs help. It means that he has right to be provided the right kind of medical treatment by the 
right professionals at the right time using the right tools and techniques, with respect and human 
dignity, without any discrimination of any kind and much more than that. It means accountability 
of the health providers for ensuring all the above in terms of the laid down norms and standards 
of quality [2]. 
 As derived from above, patient rights are rights which may be classified as either legal, those 
emanating from law, or human statements of desirable principles, such as the right to healthcare 
/ right to be treated with dignity [3]. In India, unlike in many other countries, the rights of patients 
have not yet been spelt out in a legal form [2]. However, certain laws enacted from time-to-time 
and various judgments by the courts emanating from human rights, constitutional rights, civil 
rights, consumer rights and codes of ethics of medical and nursing profession have spelt out the 

obligations of the healthcare providers toward patients.  
This has, indirectly, conferred certain rights on the patients, such as  

 The right of access to healthcare and to be treated with respect and dignity (IMC 
Regulations). 

 The right to be informed (COPRA). 

 The right to consent and choice of care (IMC Regulations). 

 The right to privacy and confidentiality (IMC Regulations). 

 The right to choice of care and decision making. 

 The right to redressal of grievances. 
 
The legal declaration of patient rights can be traced in the Consumer Protection Act,[4] NABH 
Standards [5] addressing the issue of Patient Rights in Chapter 4: patient rights and education 
(PRE) and the American Hospital Association: A Patient’s Bill of Rights [6]. 
Research about patients’ rights, the degree to which these rights are exercised and respected will 

reveal the existing situation for the care givers including healthcare administrators to help with the 
policy making and management of the services. Thus, this investigation was to study the 
knowledge of the said population based on existing situation so as to reaffirm the said three basic 
needs, paving a clear path toward statutory compliance and healthy patient caregiver relationship.  

 

Objective 
To assess the awareness of patient Rights amongst the teaching faculty of non-medical teaching 
institutions in Belagavi city. (At the level of high & low cognitive domains) 

 

METHODOLOGY 
 

Type of research: Cross-sectional. 

Research design: Survey method. 

Tool: Pre tested validated questionnaire. 

Sample size: 300. 

Sampling method:  Random sampling method. 

Inclusion criteria:  

 Non-medical institution Faculty 

 Age 25-65yrs 

 Education – Graduation and above  

Exclusion criteria: 

 Those that do not meet the inclusion criteria for the study 

 Those that refuse to participate in the study 
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Written valid informed consent was obtained from all those that participated in the study. Data 

was collected on the basis of inclusion and exclusion criterion.  

Data analysis: Through SPSS version 20 software and MS Excel. 
 

RESULTS 
 

Reliability test 

A Reliability test for the questionnaire was conducted by Cronbach's Alpha - 0.829 i.e. the 

questionnaire is acceptable. (Acceptable range- >0.75) 
 

Table 1 – Gender wise participation 
 

 Frequency Percent Cumulative 

Percent 

Gender Female 181 60.3 60.3 

Male 119 39.7 100.0 

Total 300 100.0  

 

Table 2 – Age wise participation 

 

Age Range Frequency Percent Cumulative 

Percent 

25-35 years 182 60.7 60.7 

36-55 years 104 34.7 95.3 

56-65 years 14 4.7 100.0 

Total 300 100.0  

 
 

Table 3 – Awareness based on the Questionnaire 

 
  Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 

AWARE 254 244 192 205 185 200 179 192 222 176 202 141 159 93 118 95 165 142 134 167 

PARTIALLY 

AWARE 

41 50 88 69 90 73 92 73 68 92 77 120 97 124 116 122 95 105 109 89 

UNAWARE 5 6 20 26 25 27 29 35 10 32 21 39 44 83 66 83 40 53 57 44 

 

Table 4 – High cognitive domain questions 

 
  Q3 Q4 Q12 Q13 Q14 Q15 Q16 Q19 

AWARE 64% 68% 47% 53% 31% 39% 32% 45% 

PARTIALLY 

 AWARE 

29% 23% 40% 32% 41% 38% 41% 36% 

UNAWARE 7% 9% 13% 15% 28% 22% 28% 19% 

 

Table 5 – Low cognitive domain questions 

 
  Q1 Q2 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q17 Q18 Q20 

AWARE 84% 81% 62% 67% 60% 64% 74% 59% 67% 55% 47% 56% 

PARTIALLY 

AWARE 

14% 17% 30% 24% 31% 24% 23% 31% 26% 32% 35% 30% 

UNAWARE 2% 2% 8% 9% 10% 12% 3% 11% 7% 13% 18% 15% 
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Table 7 – Over All Analytical Result in Percentage 

 
 OVER ALL 

ANALYTICAL RESULT 

RESULT ON HIGH 

COGNITIVE DOMAIN 

QUESTIONS 

RESULT ON LOW 

COGNITIVE DOMAIN 

QUESTIONS 

AWARE 57.75% 47.33% 64.61% 

PARTIALLY AWARE 29.83% 35.12% 26.19% 

UNAWARE 12.41% 17.41% 9.08% 

 

Table 8 - ANOVA Test for Significance 

 
VARIABLES HIGH COGNITIVE 

DOMAIN 

LOW COGNITIVE 

DOMAIN 

AT 5% LEVEL OF 

SIGNIFICANCE 

AGE p VALUE: 0.64 > 0.05 p VALUE: 0.655 > 0.05 INSIGNIFICANT 

GENDER p VALUE: 0.0025 < 0.05 p VALUE: 0.014 < 0.05 SIGNIFICANT 

 

HYPOTHESIS A TESTING 

• H0a- Age does not have an impact on high cognitive domain 

• H1a- Age has an impact on High cognitive domain 

• P value- 0.64 > 0.05 =accept h0a 

HYPOTHESIS B TESTING 
• H0b- gender does not have an impact on High cognitive domain 

• H1b-gender has an impact on High cognitive domain 

• P value- 0.0025 < 0.05 =reject h0 

HYPOTHESIS C TESTING 
• H0c- age does not have an impact on low cognitive domain 

• H1c- age has an impact on Low cognitive domain 

• P value- 0.655 > 0.05 =accept h0c 

HYPOTHESIS D TESTING 

• H0d- gender does not have an effect on Low cognitive domain 

• H1d- gender has an effect on Low cognitive domain 

• P value- 0.014 < 0.05 = reject h0d 

 

Observations 
• People are more aware of low cognitive domain questions. 

• Age does not have an impact on high and low cognitive domain questions. 

• Gender has an impact on both high and low cognitive domain questions. 
 

DISCUSSION 

 
No study was ever conducted on awareness of patient’s rights at various domains. This study 
reveals a valid data about awareness of patient’s rights at various cognitive domains amongst the 
teaching faculty of non-medical teaching institutions. 

 

Limitation of study 
The study about the awareness of patient’s rights was conducted only on a small portion of 
educated people in Belagavi city. 

 

CONCLUSION 
 
This study summarizes the awareness of patient’s right’s and emphasizes the need for formal 
education regarding Patient’s Right’s among the general population. 



145 Porwal et al.: Awareness of patient’s rights 

 

                                                        Global Bioethics Enquiry 2019; 7(3)  

Recommendation  
Further studies are needed to analyse the awareness of patients’ rights with a broader scope 
including various professionals and population at various domains.  
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Abstract 
Objectives: To evaluate the changes in PT/ INR and APTT in Beta thalassemia major cases. 

Materials and Methods: A cross sectional study was conducted on 100 patients diagnosed with beta thalassemia major. 

Results: Mean PT was noted to be 15.58s and mean APTT was 41.05s. These were elevated than controls and statistically significant. 

Association between serum ferritin and INR was not statistically significant. Correlation graph analysis between age and APTT was 

positive and significant while that for ferritin and APTT was negative. 

Conclusion: Significant alterations in PT / INR and APTT exist in beta thalassemia major patients. Additional parameters and a tailored 

approach is suggested. 

 

Keywords: PT, APTT, INR beta thalassemia Major. 

Introduction 
Thalassemia is recognized as one of the most common 

genetic disorder affecting the world with approximately 1-

5% of the people having beta thalassemia. It is estimated 

that approximately 1-2 lakh individuals are born each year 

with severe forms of thalassemia with beta thalassemia 

comprising 60,000.1  

The average life expectancy of patients with beta 

thalassemia has improved over the years as compared to that 

of in the previous millennium. This has led to the discovery 

of new set of problem such as increased hypercoagulable 

state in beta thalassemia in addition to the existing set of 

problems. Furthermore there is evidence of increased pro-

thrombotic events, such as micro infarcts in spleen and 

lungs according to post mortem studies, indicating an 

activated coagulation pathway.2  

Studies done between 1983 -1997 at Italy, observed that 

4% of patients with thalassemia major and 9.6 percent of 

patients with thalassemia intermedia had a thromboembolic 

episode.3  

Elevated levels of PT, APTT along with reduced levels 

of Protein C, Protein S and Anti-Thrombin III, have been 

described.4-6 

 

Materials and Methods 
This study was a cross sectional study done on 100 

known cases of beta thalassemia major attending 

thalassemia day care clinics between January 2017- 

December 2017 at KLE’S Dr. Prabhakar Kore Hospital & 

M.R.C. Prior to the commencement, ethical clearance for 

the study was obtained from the Institute ethics committee. 

A total of 100 BTM cases were included in the study. The 

objective of this study was to evaluate the abnormalities of 

PT INR and APTT in transfusion dependant beta 

thalassemia major (BTM) in patients aged above 5 years of 

age. Newly diagnosed patients with beta thalassemia, 

haemoglobin less than 4 grams/dl, patients on warfarin or 

heparin, nephrotic syndrome, known cases of 

hemoglobinopathies other than beta thalassemia major, 

disseminated intravascular coagulation severe deranged liver 

function as assessed by history and medical records, acute 

thrombosis and those who lacked a minimum of 20 days gap 

from previous transfusion were excluded from the study. 

Written informed consent was obtained from the patients.  

Samples for analysis were collected prior to the 

commencement of blood transfusion. Blood was drawn 

under aseptic precautions for all the tests. Two millilitre of 

whole blood was collected from clean venipuncture in a K2 

EDTA coated vial and hemoglobin concentration, platelet 

count was determined using hematology auto analyser, 

councell 23 plus, Tulip Diagnostics. 

Blood samples for determination of PT INR and APTT 

were collected on 3.2% Sodium Citrate vials, AcCuvet- 

PLUS (1:10 v/v) and platelet poor plasma was prepared for 

all the coagulation tests by centrifugation at 3000g for 15 

min. PT was estimated by using “Uniplastin” kit supplied by 

Tulip Diagnostica, with an ISI of 1.1. APTT was estimated 

using “Liquicellin” supplied by Tulip Diagnostica. Serum 

ferritin estimation was done by CLIA method on Siemens 

Advia Centaur. 

A PT of value above 13s (normal control being 13s) 

was taken as abnormal. APTT value of more than 30 

seconds (normal control range 27s-29s) was taken as 

abnormal. 

 

Statistical Methods 

Descriptive and inferential statistical analysis has been 

carried out in the present study. Significance is assessed at 

5% level of significance. Student t test (two tailed, 

independent) has been used to find the significance of study 
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parameters on continuous scale between two groups. Chi-

square/ Fisher Exact test has been used to find the 

significance of study parameters on categorical scale 

between two or more groups, non-parametric setting for 

qualitative data analysis. Fisher exact test used when cell 

samples are very small. 

 

Statistical Software 

The Statistical software namely SPSS 18.0, and R 

environment ver.3.2.2 were used for the analysis of the data 

and Microsoft Word and Excel have been used to generate 

graphs, tables. Pearson correleation coefficient (r) was used 

to test the correlation between age and APTT, Serum ferritin 

and APTT.  

 

Results 

 
Table 1 depicts the mean of the parameters in our study 

Parameters Mean 

PT (Control 13s) 15.61 ± 1.43 

INR 1.22 ± 0.24 

APTT s (Control 27-29s) 40.96 ±6.54 

Ferretin ng/ml 3801.92 ± 1585 

Hemoglobin g/dl 8.38 ± 0.87 

Platelet count lakhs/ mm3 2.96 ±0.7 

 

A total of 100 thalassemia major patients, above five 

years of age were included in the study, of which 42 had 

undergone splencetomy. 

All the diagnosed cases were divided into three groups 

that is 5-10, 11-15 and 16 years and above. 

The age of the patients ranged from 5 years to 26 years. 

In our study, the overall male: female ratio was 1.7: 1 

with males more commonly affected than females. 

Parents of 68% of thalassemic children gave a history 

of consanguineous marriage while parents of 28 percent of 

thalassemic children had non-consanguineous marriage, and 

4% of parents of thalassemic children were not aware of 

their consanguineous status. 

Prothrombin time (sec) distribution of patients studied 

according to age group studied, the range of PT ranged from 

14-20s. Student’s t- test was used to compare the PT among 

all the patients versus normal control. The p-value obtained 

was < 0.00001, which is strongly significant. However the 

variation of PT among the three groups was not significant 

as assessed by chi square test. (p = 0.107, Not Significant) 

The range of APTT was between 31 to 60 seconds. The 

distribution of the APTT among the age groups is shown in 

table 2. Student’s t- test was used to compare the APTT 

among, all the patients versus normal control. The p-value 

obtained was < 0.00001, which is strongly significant. The 

variation of APTT among the three groups was significant. 

(p value of 0.025, Fisher Exact test). 

The hemoglobin level was reduced in all the patients. 

The highest hemoglobin observed was 10.3 g/dl in a patient 

aged 14 years and the lowest hemoglobin observed was 6.3 

g/dl in a patient aged 8 years. The highest platelet count 

observed was 4.32 lakh /mm3 in a patient aged 13 years and 

the lowest count observed was 1.57 lakh /mm3 in a patient 

aged 10 years. 

The serum ferritin ranged from 820 ng/ml in a patient 

aged 8 years to 8310 ng/ml in a patient aged 15 years. 

In our study we had 64% of the patients with ferritin value 

below 4000, while 36% of the patients had ferritin above 

4000 nanograms/ml. 

In the 56 number of the patients, the INR was less than 

1.2 followed by 31 patients having the INR between 1.2 to 

1.4 and 13 patients had the INR above 1.4 with the highest 

INR noted to be 1.60 in a patient aged 26 years. 

Correlation analysis was done between age and APTT, 

and the results revealed that the pearson’s correlation 

coefficient (r) was 0.217, with p value of 0.030, which was 

statistically significant. This implies there is a weak positive 

linear correlation of age with APTT. (Fig. 1) 

Correlation analysis was done between serum ferritin 

and APTT, and the results revealed that the pearson’s 

correlation coefficient (r) = - 0.071 and p= 0.482, which is 

not significant statistically. This implies that there is a weak 

linear negative correlation of ferritin with APTT and is not 

statistically significant. (Fig. 2) Depicts the correlation 

graph between APTT and serum. 

 

Table 2: Describes the APTT distribution among the three age groups 

APTT Group 1 Group 2 Group 3 

 5-10 yrs 11-15 yrs 16 yrs & above 

31- 40s 26(47.3%) 17(73.9%) 8(36.4%) 

41-50s 25(45.5%) 6(26.1%) 9(40.9%) 

>51s 4(7.3%) 0(0%) 5(22.7%) 

Total 55(100%) 23(100%) 22(100%) 

 P=0.025, Significant, Fisher Exact Test 
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Fig. 1: Correlation graph between age and APTT 

 

 
Fig. 2: Correlation graph between ferritin and APTT 

 

Discussion  
In our study the number of males were 63 and number 

of females were 37, with the overall male: female ratio of 

1.7:1. According to the study conducted by Rahul Naithani, 

the male: female ratio of 1.5: 1 was observed.7 

A positive history of consanguineous marriage among 

the parents of thalassemics was noted to be 68%. In a study 

conducted by Rakholia and Chaturvedi, the prevalence for 

beta thalassemia trait was noted to be 17.2 percent in and 

around Wardha, Maharashtra among Sindhi community.8 As 

we noted a high degree of consanguinity among parents of 

thalassemia major marriage and genetic counselling should 

be strongly advised for couples willing for consanguineous 

marriage. 

The overall mean prothrombin time was noted to be 

15.61 seconds which is higher than the control and 

statistically significant in our study. (p = < 0.00001 

student’s t- test) These findings are in concordance with the 

study conducted by Rahul,7 Abhishek Maithi,9 and Safa A 

Faraj.10  

The mean APTT was noted to be 40.96 seconds, which 

is elevated than the normal levels. This was Statistically 

significant (p = < 0.00001 student’s t- test) and in 

concordance with the studies done by Rahul,7 Abhishek 

Maithi,9 and Safa A Faraj.10  
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Ferritin level of 4000 nanograms/ml is considered as 

the maximum level of physiological synthesis and any 

levels higher than this would represent the intracellular 

release of ferritin, either due to inflammation or malignancy 
11 with this background, in our study we had 64% of the 

patients with ferritin value below 4000, while 36% of the 

patients had ferritin above 4000 nanograms/ml. 

The platelet count among the three groups of 

thalassemics, was within the normal range. A study done by 

Rahul naithani7 had a mean platelet count of 2.26+/- 1.23 

lakhs/ mm3 and another study conducted by Abhishek9 had a 

platelet of 2.17+/- 1.60 lakhs/ mm3. Thrombocytopenia may 

be due to the oral chelators and also hypersplenism. In our 

study we did not find any cases of thrombocytopenia, this 

may be due to poor compliance towards serum ferritin as we 

have noted elevated levels of serum ferritin. 

We also noted that elevated ferritin levels were 

associated with more prolonged INR, however, this was 

statistically not significant. (p=0.057, not significant, 

Fisher’s exact test) Bleeding manifestations were seen in 

two patients. The first patient was aged 9 year old male with 

repeated episodes of haemorrhagic manifestations in the 

form of epistaxis which were of 1-2 episodes / month. The 

PT was noted to be 17s and APTT to be 49s. Splenectomy 

was not done and elder sibling was apparently normal. 

The second patient was a 14 year old male, having 

undergone a splenectomy at the age of 9 years. The PT and 

APTT was noted to be 18s and 60s, without any major 

bleeding manifestations except for epistaxis which was 

noted since the age of 4 years, with epistaxis of 2 to 3 

episodes per month. The other two siblings were apparently 

healthy. 

In a study conducted by Rai et al 12 10% of the patients 

had clinical hemorrhagic manifestations. Another study 

conducted by Ibrahim13 had noticed few patients to have 

bleeding manifestations in the form of epistaxis. Inherited 

deficiency as a cause for haemorrhagic tendencies is very 

unlikely according to a study done by Eldor.4 One might say 

that the synthetic function of the liver can be reduced due to 

secondary hemochromatosis or other chronic liver disease. 

We know that the liver is responsible for the clearance of 

ferritin from the plasma. Hence liver damage will cause 

increased serum ferritin concentrations due to reduced rate 

of removal of ferritin from the plasma. Despite the 

correlation between serum ferritin and both storage iron and 

liver damage, much of the variation in serum ferritin 

remained unexplained. Accurate assessment of liver iron 

requires analysis of biopsy samples or MRI- T2*. Neither 

method was possible in this study.  

The measurement of alanine aminotransferase enzyme 

(ALT) activity will not necessarily correlate well with 

ferritin release from the liver. The clearance of ferritin from 

the circulation is much more rapid than ALT. The biological 

half-life for ferritin in plasma is approximately 10 min and 

for alanine transaminase 6 days. Thus raised ALT levels 

may possibly be found some days after an episode of 

necrosis when ferritin levels have already fallen. Thus liver 

damage will cause increased serum ferritin concentrations 

by reducing the rate of removal of ferritin from the plasma 

as well as increasing the input of ferritin, as a consequence 

of tissue destruction. Multivariate analysis showed that units 

of blood and ALT activity together only accounted for about 

30% of the variation in serum ferritin concentration. The 

maximum rate of synthesis of ferretin is noted to be 

4000ng/ml. Levels above this can strongly indicate that the 

excess ferritin can be due to release from tissue damage or 

malignancy or failure to clear by the liver.  

In a study conducted by Rosnah14 in the year 2014 

among Malaysians, serum albumin, a reflector of synthetic 

function of liver, was within normal limits, despite this there 

were alterations in levels of Protein C and Protein S. This 

implies there are few mechanism, apart from liver 

dysfunction which can lead to abnormal hemostatic balance.  

Studies done between 1983-1997 at Italy, observed that 

4% of patients with thalassemia major and 9.6 percent of 

patients with thalassemia intermedia had a thromboembolic 

episode.15 

A MRI imaging study done between 1996-97 at 

Palermo, Italy on patients with thalassemia major had 28% 

patients with overt stroke and 37.5% of patients with beta 

thalassemia minor having asymptomatic brain damage. The 

patients also exhibited headache and seizure.16 

In a study conducted in 2006 at Mediterranean region 

and Iran, the authors observed that thromboembolic event 

occurred 4.38 times more in thalassemia intermidia than 

thalassemia major. They also concluded that venous 

thromboembolic event was more common in thalassemia 

intermedia and arterial thromboembolic event was common 

in thalassemia major.17  

None of our patients had any thrombotic episodes. The 

reason for this could be due to regular blood transfusion and 

younger age group. 

In a study conducted by Abhishek,9 the authors found 

that the coagulation profile was deranged irrespective of the 

frequency of blood transfusion and no significant correlation 

existed between PT, APTT and platelet levels and the 

interval between transfusion and days since last transfused. 

Mussumeci S, noted that both thrombophilic and ani-

thrombotic proteins were reduced as a consequence of liver 

damage. The net clinical outcome depends on the fine 

balance between the pro thrombotic and antithrombotic 

pathways.18 

Study conducted by Aruna Chhikara, found that 

thrombin activable fibrinolysis inhibitor (TAFI) to be 

elevated in beta thalassemia major patients, the higher levels 

of which promotes a prothrombtoic episode.19  

Our study aimed at assessing the coagulation profile of 

children with beta thalassemia major, using parametrs which 

are routinely used. Parametrs on both the procoagulant and 

anticoagulant pathways are better to be performed as guided 

by the initial results. A step wise approach or tailored 

approach using better indicators of coagulant and 

anticoagulant factors are suggested. 
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Conclusion 
Evaluation of PT INR and APTT is a simple test for 

assessing the coagulation profile in thalassemic patients. 

Significant alterations in PT INR and APTT exist in beta 

thalassemia major patients who are transfusion dependant. 

These alterations suggests that beta thalassemia major is a 

high risk condition for thrombotic or hemorrhagic 

tendencies. The determination of the predominant pathway 

should be approached on an individual basis.  
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Abstract 
Objective: To determine the efficacy of modified bleach method in the detection of tuberculosis in lymph node aspirates in comparison to 

conventional Ziehl Neelsen method. 

Materials and Methods: FNAC was performed on the 65 patients, clinically suspected as having tubercular lymphadenopathy, over a 

period of one year. The aspirated material was used to make 3-4 smears on clean glass slides. 95% ethyl alcohol was used as a fixative to 

fix one or two smears which were then stained by Papanicolaou stain. The rest of the smears were air dried and then stained with May 

Grunwald Giemsa stain and conventional Ziehl Neelsen (ZN) stain. Smears were prepared by Modified bleach method and further stained 

with ZN method. 

The data was entered in Microsoft Excel spreadsheet and it was analyzed by Kappa statistics. 

Results: Out of the 13 cases of granulomatous lymphadenitis, 3 cases were positive for acid fast bacilli (AFB) by both ZN and modified 

bleach method, one case was positive by ZN method but was negative with bleach method and one case which showed bleach positivity 

showed ZN negativity. Out of 6 cases of acute suppurative lymphadenitis, 2(33.3%) cases showed both ZN and bleach positivity. Out of 34 

cases of reactive lymphadenitis, 2(5.88%) cases showed only bleach positivity while none of the cases showed ZN positivity.  

Conclusion: Bleach method is as efficacious as ZN method in the diagnosis of tubercular lymphadenitis with higher grade of AFB 

positivity. This method is safe.  

 

Keywords: Modified bleach method, ZN method, Granulomatous lymphadenitis. 

Introduction 
Tuberculosis is one of the major health issues in the 

world and India accounts for highest number of cases of 

tuberculosis in the world. According to a report by World 

Health Organisation (WHO), in 2015, new tuberculosis 

cases accounted for 10.4 million cases. In this, men 

accounted for 5.9 million and that of women and children 

accounted for 3.5 million and 1 million respectively. There 

were also 1.4 million TB deaths (1 million among HIV-

negative people and 0.4 million among HIV-positive 

people). In the year 2015, the incidence of tuberculosis in 

India was 2.8 million of which 1.9 million were men and 0.9 

million were female.1 

Tuberculosis (TB) is highly infectious disease caused 

by various strains of Mycobacteria, especially 

Mycobacterium tuberculosis. Both pulmonary TB and extra 

pulmonary TB are important in terms of health burden to the 

society. Extrapulmonary tuberculosis accounts for about 

15% of the cases. Early detection and treatment is very 

important in minimizing the spread of tuberculosis and also 

in reducing the morbidity and mortality. There are various 

diagnostic tools to detect tubercular lymphadenopathy such 

as fine needle aspiration cytology (FNAC), serological tests, 

Ziehl Neelsen (ZN) staining for acid fast bacilli (AFB), 

culture and newer molecular tests such as Cartridge based 

nucleic acid amplification(CB-NAAT), Polymerase chain 

reaction (PCR) and others. ZN method plays a significant 

role in the diagnosis and prognosis of tuberculosis. The 

major drawback of ZN method is that it has low sensitivity 

that is 20-43%. Culture requires lot of time and needs lot of 

safety measures to prevent contamination in laboratories. 

Serological tests like enzyme-linked immunosorbent assay 

(ELISA) have low sensitivity and specificity. Wide variety 

of newer molecular tests are quick but expensive and are not 

widely available.2 

Modified bleach method is simple, quick, safe and cost-

effective method with high sensitivity.3 Hence, this study is 

aimed at determining the efficacy of bleach method in 

comparison with the conventional ZN method. 

 

Materials and Methods 
65 patients clinically suspected as having tubercular 

lymphadenopathy, over a period of one year, were taken 

into the study after obtaining ethical committee clearance 

and informed consent of the patients. 

Patients clinically suspected as having tubercular 

lymphadenopathy, referred to FNAC, were included in the 

study. Patients who were within three months of initiation of 

treatment for tuberculosis were excluded from the study. 

Fine needle aspiration was performed with 23 gauge 

sterile needle attached to 10 ml syringe.4 The aspirated 

material was used to make 3-4 smears on clean glass slides. 

95% ethyl alcohol was used as a fixative to fix one or two 

smears which were then stained by Papanicolaou stain. The 

rest of the smears were air dried and then stained with May 

Grunwald Giemsa stain and conventional Ziehl Neelsen 

(ZN) stain. Smears were prepared by Modified bleach 

method and further stained with ZN method. 
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Modified Bleach Concentration Method for Staining 

Acid Fast Bacilli 

5ml sterile screw capped tube was taken. The remaining 

aspirate in the needle hub or syringe was rinsed into this 

tube using 1ml normal saline. To this tube, 2ml of 5% 

sodium hypochlorite (NaOCl) was added. Then, the tube 

was incubated for 15 minutes at room temperature and the 

mixture was shaken regularly. The tube was centrifuged at 

3000rpm for 15minutes after addition of 2ml of distilled 

water. 1-2 smears were prepared from the sediment after 

discarding the supernatant. The slides were air dried and 

they were fixed by heating. Further the smears were stained 

by routine ZN method (Fig. 1).2 

In order to make cytomorphological diagnosis, Pap 

stained and MGG stained smears were observed under low 

power (10x) and high power (40x) of the microscope. ZN 

stained smears were observed for tubercle bacilli under high 

power (40x) and oil immersion (100x). Tubercle bacilli 

appear as beaded red rods seen either singly or in clumps.5 

The major advantage of smears made by bleach method is 

that the background is clear. So, the identification of 

tubercle bacilli becomes easier. 

 ZN stain was defined as positive if one or more AFB 

was seen and negative if no AFB was seen in 100 oil 

immersion fields. 

 

 
Fig. 1: Acid fast bacilli by Bleach method (x1000) 

 

Table 1: Reporting scheme for AFB on smear as per 

WHO  

0 AFB /100 fields Negative 

1-9/100 fields Scanty 

10-99/100 fields 1+ 

1-10/field in 50 fields 2+ 

>10/field in 20 fields 3+ 

 

Statistical Analysis Plan 

Detection rate of tuberculosis by two methods and the 

degree of agreement between them was analysed using 

Kappa statistics. 

 

Results 
Of the 65 cases of lymph node enlargement, the 

maximum cases were observed in the age group of 31-40 

i.e. 14(21.5%) [Graph 1].  

 

 

Graph 1: Age wise distribution of the cases 

 
 

Males (56.9%) were more commonly affected than 

females. Of the 65 cases, majority of cases (86.1%) 

presented with cervical lymph node enlargement [Graph 2].  

 

Graph 2: Sites of lymph node enlargement  

 
 

Majority of patients (95.4%) consulted to clinicians 

within first five months of lymph node enlargement. Loss of 

appetite was the commonest associated symptoms and was 

observed in 18.4% of cases followed by fever and weight 

loss which was seen in 15.3% of cases respectively.  

 Cytomorphological diagnosis of reactive hyperplasia 

was based on the presence of mixed population of lymphoid 

cells like small lymphocytes, centroblasts, centrocytes, 

immunoblasts, plasma cells with fair number of tingible 

body macrophages (Fig. 2).6 

 

 
 Fig. 2: Reactive lymphadenitis showing tingible body 

macrophage (x400, Pap stain) 
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The criteria of cytomorphological diagnosis of tubercular 

lymphadenitis (Fig. 3) were: 

1. Purulent with caseation 

2. Only caseation 

3. Epithelioid granulomas with caseation 

4. Non caseating with epithelioid cells7 

 

 
Fig. 3: Tubercular lymphadenitis showing Langhan’s 

giant cell (x400, Pap stain) 

 

The criteria used to diagnose a case of acute 

suppurative lymphadenitis was based on the presence of 

sheets of neutrophils along with macrophages and presence 

of necrosis (Fig. 4) 

 

 
Fig. 4: Acute suppurative lymphadenitis comprising of 

sheets of neutrophils (x400, Pap stain) 

 

In our study, the commonest diagnosis in clinically 

suspected cases of tuberculosis was reactive hyperplasia 

(52.3%) followed by granulomatous lymphadenitis (20%). 

Both ZN method and modified bleach method detected 

30.76% of AFB positivity in granulomatous lymphadenitis. 

Both the methods detected 33.3% of AFB positivity in acute 

suppurative lymphadenitis. Modified bleach method showed 

5.88% AFB positivity in reactive hyperplasia where as none 

of the cases of reactive hyperplasia showed positivity with 

routine ZN method (Table 2). 

 

 

 

 

 

 

 

Table 2: Correlation of cytomorphological diagnosis 

with ZN and modified bleach method 
Cytomorphological 

diagnosis 

ZN 

Positive 

ZN 

Negative 

Bleach 

Positive 

Bleach 

Negative 

Total 

Reactive 

lymphadenitis 

0 34 2 32 34 

Granulomatous 

lymphadenitis 

4 9 4 9 13 

Acute suppurative 

lymphadenitis 

2 4 2 4 6 

Chronic 

lymphadenitis 

0 9 0 9 9 

Metastatic lymph 

node 

0 3 0 3 3 

Total 6 59 8 57 65 

 

Kappa statistical analysis showed higher degree of 

agreement between Modified Bleach method and 

conventional ZN method 

 

Bleach method showed higher grade of AFB positivity 

in smears when compared to ZN method in 4 cases (Table 

3) 

 

Table 3: Quantification of AFB on smears 

 ZN Bleach 

0 9 9 

Scanty 4 4 

1+ 2 2 

2+ 0 2 

3+ 0 0 

 

Discussion 
Extrapulmonary tuberculosis accounts for about 15% of 

the cases. The last decade has witnessed the sudden 

resurgence of tuberculosis. Early detection and treatment is 

very important in minimizing the spread of TB and also in 

reducing the morbidity and mortality. 

In a study which was conducted in Beirut, Lebanon, by 

Shikhani et al, it was observed that the commonest group 

affected was of age 21-30 years.8 In the present study, the 

age group 30-39years was most commonly affected.  

A study done by Thompson et al9 revealed that cervical 

lymphadenopathy was the commonest site of involvement. 

In the present study, we also observed that cervical nodes 

were most commonly involved. Cervical nodes were more 

commonly affected as tonsils, adenoids and Waldeyer’s ring 

provide easy portal of entry to Mycobacteria and also that 

300 out of 800 lymph nodes of the body are located in neck 

region.10  

Jones and Campbell divided tubercular lymphadenitis 

into following 5 stages11 

Stage 1: Enlarged, mobile, discrete nodes showing non-

reactive hyperplasia 

Stage 2: Periadenitis leading to matted lymph nodes 

Stage 3: Central softening due to abscess formation  

Stage 4: Collar stud abscess  

Stage 5: Formation of sinus 
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All of the cases of the present study were of Stage 1 of 

Jones and Campbell staging. 

Majority of patients (67.70%) visited hospitals between 

1-5 months of lymph node enlargement. Most of the patients 

who had no other symptom other than lymph node 

enlargement did not consult the hospital immediately. This 

is because of lack of awareness among the people. Only 

when they had some other symptom along with 

lymphadenopathy did they present to the hospital. 

A study was conducted by Annam V et al in the year 

2009 in Karnataka, India, on 93 patients. Among the 93 

aspirates, 41.94% showed cytological features of tubercular 

lymphadenitis out of which 33.33% cases showed AFB 

positivity with ZN method and 63.44% showed AFB 

positivity with bleach method.2 
 In our study, out of 13 cases of granulomatous 

lymphadenitis, 3 cases showed both ZN positivity and 

bleach positivity. One case showed ZN positivity but bleach 

negativity and the other case which was bleach positive 

showed ZN negativity. Of the 6 cases that were diagnosed 

as acute suppurative lymphadenitis, 2 (33.3%) cases showed 

ZN and bleach positivity. Out of 34 cases of reactive 

hyperplasia, 2 (5.88%) cases showed only bleach positivity 

and none of the cases showed ZN positivity.  

Few cases that were initially diagnosed as reactive 

hyperplasia on cytology turned out to be AFB positive. The 

reason behind this could be due to scattering of epithelioid 

cells amidst the dense polymorphous population of cells of 

lymphoid series.12 

A study done by Prasoon D, revealed that the 

possibility of finding AFB increases if pus or caseous 

material is aspirated.13 

Sodium hypochlorite brings about alteration in the 

chemical properties of AFB like charge and hydrophobicity. 

This chemical agent also leads to denaturation of the 

aspirate resulting in increased sedimentation of AFB. So, all 

these factors enhance the yield of bacilli per microscopic 

field. In addition to this, there is a substantial reduction of 

debris, leaving a clear field for microscopy.3 

In a study done by Padma Srikanth et al, they 

concluded that the concentration of sodium hypochlorite 

decreases with time with the decrease in free chloride 

concentrarion of 2-5% at the end of 60 days. There is no 

definitive agreement on the concentration or duration of 

bleach to be used. Another possible disadvantage of bleach 

is that it has low sensitivity when the volume is low. Bleach 

digests the proteins that aid the smear to stick on to the 

slide. Hence, the smears are fragile and are difficult to 

identify on a slide.14 

Modified bleach method is as efficacious as 

conventional ZN method. Modified bleach method has 

added advantage in that it renders the sample safe to staff 

handling it. NaOCl is inexpensive. But the sample treated 

with NaOCl is not suitable for culture. 

 

Conclusion 
In our country where tuberculosis is so prevalent, there 

is a need of safe, simple and cost effective method of 

diagnosis of tuberculosis. FNAC with Modified bleach 

method is safe and shows higher grade of AFB positivity 

when compared to conventional method. It decreases the 

background disturbance facilitating easy identification of 

AFB on the smears. So, Modified bleach method can be 

employed as a useful diagnostic method for the early 

diagnosis of extra pulmonary tuberculosis. 
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Patient: 7 years, female

Clinical History:

A seven-year-old female child presented with diffuse abdominal pain of 10 days duration with recent exacerbation 
and a single episode of non-bilious vomiting. No history of fever or diarrhoea. There was no haematuria or 
haematochezia.

Imaging Findings:

Plain T2-weighted coronal MR (magnetic resonance) image shows a midline cystic lesion which appears to be 
arising from right adnexa and few small follicles in normal left ovary. Sagittal T2 image shows the same cystic lesion 
in pelvis located posterior to urinary bladder and anterior to rectum. An axial gradient image shows the lesion 
connected to a tube-like structure, which appears to be a dilated fallopian tube. The adnexal vessels are seen 
twisted around the tube. A contrast enhanced T1-weighted fat-suppressed axial MR image reveals peripheral 
enhancement of the cystic lesion, which was subsequently found to be an enlarged oedematous right ovary with 
necrosis intraoperatively. No associated mass lesion was identified.

Discussion:

There are two peaks of age occurrence of paediatric ovarian torsion - one in infancy and the other at around 12 
years of age.

Arterial supply of the ovary is from – 1) ovarian artery which is a branch of abdominal aorta and 2) branches of 
uterine artery which arise from anterior division of internal iliac artery. Right ovarian vein drains directly into inferior 
vena cava (IVC) and left ovarian vein drains into IVC via the left renal vein.

Symptoms can vary from acute abdominal pain, dysuria, nausea, vomiting, fever to abdominal mass or may even be 
asymptomatically detected on ultrasound. In neonatal period, they can present as a mass in the abdomen as 
normally they descend into pelvis by puberty. Failure of complete descent can be a predisposing factor for torsion. [1]

In case of torsion first there is obstruction to lymphatic outflow, followed by venous and finally arterial. The ovary 
may be normal, or torsion can be associated with an underlying mass lesion such as teratoma or follicular cyst. 
Teratoma will appear as a complex solid cystic mass lesion with dermal elements. Presentation may be in the form 
of a midline mass. Cyst with retractile clot may be seen and sonographic findings can vary with time. Double wall 
sign on ultrasound is finding an inner hyperechogenic wall and outer hypoechoic wall. Free fluid in pelvis may be a 
finding in acute cases. [1]



Unilateral enlarged oedematous ovary with peripheral distribution of follicles is a characteristic sign of torsion of 
ovary. In late stages, necrosis might set in leading to heterogeneous or cystic appearance such as in above case 
and same confirmed intraoperatively. Dependent debris with fluid level within the enlarged ovary is specific for 
ovarian torsion in neonatal age group. Colour Doppler cannot reliably exclude torsion. [2] MRI can sometimes show 
the twisted vascular pedicle. [3]

Treatment is guided largely by imaging findings, hence timely detection and investigation is important. Imaging also 
aids in differentiating surgical from non- surgical cases. [4,5]. Conservative management with detorsion and 
oophoropexy is generally recommended where possible. Oophorectomy may be required in late presentation where 
necrosis has set, in which was the mode of treatment chosen in this case. However, the possibility of laparoscopic 
surgery or minimally invasive surgery should be considered in salvageable cases. [6]

Written informed patient consent for publication has been obtained.

Differential Diagnosis List:  Functional ovarian cyst and mature cystic teratoma presenting with torsion, Right 
ovarian torsion with enlarged oedematous right ovary 
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Figure 1
a

Description: Plain T2-weighted coronal MR image shows a midline cystic lesion measuring 
3.5x2.5x2.7 cm, which appears to be arising from right adnexa. Left ovary was normal.Origin:
© Department of Radiology, All India Institute of Medical Sciences, Patna, Bihar, India 2019



Figure 2
a

Description: Sagittal image shows a large T2-hyperintense cystic lesion in pelvis located posterior to 
urinary bladder and anterior to rectum. There were no internal septations or solid components.Origin:
© Department of Radiology, All India Institute of Medical Sciences, Patna, Bihar, India 2019



Figure 3
a

Description: Axial gradient image shows the lesion communicating with dilated right fallopian tube 
which has hypointense adnexal vessels twisted around it. Origin: © Department of Radiology, All India 
Institute of Medical Sciences, Patna, Bihar, India 2019



Figure 4
a

Description: A contrast enhanced T1-weighted fat-suppressed axial MR image reveals peripheral 
enhancement of the cystic lesion which was concluded to be enlarged edematous right ovary. Follicles 
were not visualized within it. Origin: © Department of Radiology, All India Institute of Medical Sciences, 
Patna, Bihar, India 2019

View publication statsView publication stats

https://www.researchgate.net/publication/335867385


Original Research Article  http://doi.org/10.18231/j.ijn.2019.008 

IP Indian Journal of Neurosciences, April-June, 2019;5(2):73-77 73 

Computerized tomography assessment of calvarial wall thickness in different gender 

and age in neurosurgical practice- A single centre study 

Ravi Ichalakaranji
1
, Praful Maste

2,*
, Navin Mulimani

3
, Jagadeesh Ramini

4
, Rajesh Shenoy

5
 

1,4Resident, 2,5Professor, 3Associate Professor, 1-3,5Dept. of Neurosurgry, 4Dept. of Radiology, 1-5KLE’S Jawaharlal Nehru Medical College, 

Belgaum, Karnataka, India 

*Corresponding Author: Praful Maste 
Email: drprafulmaste@gmail.com 

 
Abstract 
Introduction: Computed tomography (CT) scan has revolutionized the imaging and is gold standard in diagnosis of calvarium thickness. 

This could help in identifying the racial and the gender variations in calvarial thickness in a population.1 It is helpful for neuroendoscopic 

procedures to assess size of burrhole in relation to site.  

Objective of our study: To identify the gender and age variations of calvarial thickness in a given population. 

To assess the thickness of the various parts of the skull i.e frontal, parietal and occipital bones by computed tomography 

Materials and Methods: A total of 166 cases, with 71 males and 95 females were selected for the study after meeting inclusion criteria. 

Thickness of the calvaria was measured over bone windows obtained from computed tomography of brain. 

Results: We found the superior occipital bone to be thicker in females than males, and inferior occipital bone thicker in males than females 

which was statistically significant in our study. The overall thickness of the other part of the skull is thicker in females compared to males 

and right frontal and left parietal is thicker in both the gender but is statistically non- significant. 

Conclusion: In our study, overall calvarial thickness is greater in females, but in superior occipital region, female skull is thicker and in 

inferior occipital region, male skull is thicker which is statistically significant and also showed that there is no correlation with age and 

sides of the skull. Our interpretation did not correlate with the older literature, who interpreted that male skull wall is thicker than females. 

 

Keywords: Computed tomography, Calvarium thickness, Frontal bone, Parietal bone, Occipital bone. 

Introduction 
Computed tomography (CT) scan has revolutionized the 

imaging and is gold standard in diagnosis of calvarium 

thickness. This could help in identifying the racial and the 

gender variations in calvarial thickness in a population.
1
 It is 

helpful for neuroendoscopic procedures to assess size of 

burrhole in relation to site. It helps to know the possible area 

prone for fractures in the skull. It is helpful in reconstructive 

plastic surgeries as skull is a frequently used site of bone 

graft harvest and for otorhinolaryngologists for placing 

hearing implants. The data obtained about calvarial 

thickness study in human population may be useful for 

researchers, anatomists, anthropologists, surgeons and 

manufacturers of surgical screws.
2 

 

Aims and Objectives of the study 
1. To identify the gender and age variations of calvarial 

thickness in a given population. 

2. To assess the thickness of the various parts of the skull 

i.e frontal, parietal and occipital bones by computed 

tomography. 

 

Materials and Methods 
Source of data 

1. All patients getting CT brain under neurosurgery in 

KLE hospital, Belagavi would be taken as subjects for 

this study. 

2. The primary data for this study would be the CT brain 

of the patients.  

 

Method of collection of data 

The CT brain have been carried out for patients having CNS 

complaints at KLE hospital Belagavi: 

Its a single centre prospective study, which we studied 

200 cases, out of which 166 cases, with 71 males and 95 

females were selected for the study after meeting inclusion 

criteria. CT scan head for these cases was done, after 

excluding cases like brain tumours, fracture skull. 

Thickness of the skull were measured on 64 slice CT 

scanner with 2.5 mm thickness. 

 

The three parts of skull frontal, parietal and occipital bones 

were used for measurement.  

1. The frontal bone was measured 2cms anterior to 

coronal suture bilaterally 2cms lateral to midline.  

2. The parietal bone was measured between the coronal 

and lambdoid suture bilaterally 2cms lateral to midline. 

3. The occipital bone was measured at two sites (1. 

Midway between inion and lambda 2. Midway between 

inion and opisthion) 

 

Temporal bone measurement was not taken since it has 

no diploe and chances of error are high with the 

measurement done on conventional CT scan. 
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Fig. 1: Comparison of male and female skull 

 

 
Fig. 2: Measurements of skull at frontal, Parietal, superior and inferior occipital region. 

 

Inclusion Criteria 

1. All patients presented with CNS complaints. 

 

Exclusion Criteria 

1. Skull fractures 

2. CNS tumours 

 

Results 
Our study group had 166 cases with 71 males and 95 

females, with mean age for males was 46yrs and females 

was 48 yrs. We did not find any difference in the thickness 

of the frontal bone and parietal bone in both the gender. But 

we found the superior occipital bone to be thicker in females 

than males, and inferior occipital bone thicker in males than 

females which was statistically significant in our study. The 

overall thickness of the other part of the skull is thicker in 

females compared to males and right frontal and left parietal  

 

 

 

is thicker in both the gender but is statistically non 

significant. 

 

Statistical analysis 

Done by student’s unpaired t test and Karl pearson test for 

correlation study. 

 

Table 1: No. of patients selected. 

Sex Number Percentage 

Female 71 42.77 

Male 95 57.23 

Total 166 100.00 
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Table 2: Karl pearson's correlation coefficients with age and the thickness. 

Between r Value p Value Inference 

AGE-RF 0.0954 0.2213 NS 

AGE-LF 0.0653 0.4031 NS 

AGE-RP 0.0205 0.7936 NS 

AGE-LP 0.0066 0.9328 NS 

AGE-SO 0.1870 0.0157 NS 

AGE-IO 0.0687 0.3792 NS 

RF-LF 0.8520 <0.0001 HS 

RF-RP 0.4950 <0.0001 HS 

RF-LP 0.4910 <0.0001 HS 

RF-SO -0.0973 0.2126 NS 

RF-IO 0.2690 0.0005 HS 

LF-RP 0.4640 <0.0001 HS 

LF-LP 0.4550 <0.0001 HS 

LF-SO -0.0803 0.3036 NS 

LF-IO 0.2270 0.0033 VS 

RP-LP 0.8100 <0.0001 HS 

RP-SO 0.0751 0.3361 NS 

RP-IO 0.4090 <0.0001 HS 

LP-SO 0.1053 0.1770 NS 

LP-IO 0.3800 <0.0001 HS 

SO-IO 0.0948 0.2242 NS 

 

Table 3: Comparison of different region of the skull in Females 

RF LF 

 Mean S.D. MEAN S.D. p Value Inference 

7.81 2.37 7.78 2.38 0.9270 NS 

RP LP LF 

Mean S.D. Mean S.D. p Value Inference 

8.02 2.04 7.68 1.84 0.4023 NS 

 

Table 4: Comparison of different region of the skull in Males. 

RF  

 Mean S.D.   p Value Inference 

7.69 1.89   0.9997 NS 

RP LP 

 Mean S.D. Mean S.D. p Value Inference 

8.06 1.80 8.20 1.66 0.56 NS 

 

Table 5: Comparison between males and female skull. 

 
Female Male 

    Mean S.D. Mean S.D. p Value Inference 

AGE 48.80 17.47 46.16 17.61 0.3382 NS 

RF 7.81 2.37 7.69 1.89 0.7108 NS 

LF 7.78 2.38 7.68 1.84 0.7746 NS 

RP 8.02 2.04 8.06 1.80 0.9011 NS 

LP 8.29 1.82 8.20 1.66 0.7352 NS 

SO 8.79 1.57 7.55 1.88 <0.0001 HS 

IO 5.22 1.74 6.40 1.83 <0.0001 HS 

 

Discussion 
The skull is a complex component of the skeletal system 

whose main function is to protect the brain. It is  

comprised of 22 bones, eight of which form the 

neurocranium and are connected by synarthrodial joints  

 

 

called sutures. These sutures are gradually obliterated by  

fusion of the adjoining bones; fusion begins on the inner 

surface of the skull between the ages of 30 and 40 years; 

and on the outer surface between 40 and 50 years. 
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The cranial bones consist of: (a) An outer table of 

compact bone which is thick, resilient and tough; (b) an 

inner table of compact bone which is thin and brittle; and (c) 

the diploe which consists of spongy bone filled with red 

marrow, in between the two tables. The skull bones derive 

their blood supply mostly from the meningeal arteries from 

inside and very little from the arteries of the scalp.
3
  

Prof. B D Chaurasia in his textbook of human anatomy 

has described about the characteristic features of the male 

and female skull and has stated that male skull wall is 

thicker than the female skull wall. 

 

Table 6: Difference between male and female skull.
3
 

 Males Females 

Weight Heavier Light 

Size Larger Smaller 

Walls Thick Thin 

Vault Rounded More prominent 

 

In previous articles, studies have been done by many 

authors like McElhaney et al. in 1970 on cadavers and 

primates to evaluate the physical and mechanical properties 

of the skull. A study done by Moss et al in 2009 said that 

skull flexure is thought to play a critical role in the 

mechanical load on the brain from blast impact conditions 

where the pressure wave generates flexural ripples in the 

skull and researches have found the flexural properties of 

the skull to be highly dependent on skull thickness. 
4
 

The thickness of the layers of the skull, as well as bone 

mechanical properties, microstructure, and geometry 

determine the deformation of the skull during an impact was 

stated by Ruan & Prasad in 2001. 
5
 

A study done by Niels Lynnerup et al measured the 

thickness of the human cranial diploe in relation to age, sex 

and general body build and inferred that males overall have 

a thicker diploe, albeit this difference is statistically 

significant only in the frontal region. Neither cranial 

diploeic thickness nor cranial total thickness is statistically 

significantly associated with the sex, weight or stature of an 

individuals.
6
 Contrary to this study Hatipoglu HG et al has 

inferred sexual dimorphism in all craniometric data and 

observed positive correlation between body mass index and 

diploeic thickness.
12 

 

Sowell and colleagues evaluated the change in brain 

tissue density with age and discovered the most significant 

gray matter density loss occurs in the frontal and parietal 

regions and due to the regional loss in gray matter density 

and increase in cerebrospinal fluid (CSF) below these 

frontal and parietal bone which cause increased thickness in 

this area.  

Hormonal status of the body also contributes to the 

mineralization and remodelling of the skull. The four main 

hormones that contribute to osteoclastic bone resorption and 

remodeling include calcitonin, parathyroid hormone, 

vitamin D3, and estrogen.Estrogen levels in females are 

known to decrease with age, also increasing the amount of 

bone resorption. With these known compounding age-

dependent changes, it would be expected that the aging 

population, particularly females, would display some degree 

of reduction in cortical thickness.  

Several authors have recorded a slight increase in 

cranial thickness with age and have related the frontal bone 

thickness increase to hyperostosis of frontalis interna. 

However other authors found that age-related increase in 

thickness, may be a result of inconsistencies in the 

radiologic examination.
1
 It is assumed that hyperostosis 

frontalis interna is caused by a prolonged oestrogen 

production in females.
8
 

Computed tomography (CT) scan has revolutionized 

the imaging study of living human body and has become the 

gold standard for evaluating any anatomical and 

pathological features in the body. Now a days CT has been 

much useful mean for the study of calvarial thickness on 

living subjects. One of the important advantage of using CT 

for the study of calvarial thickness on living subjects is one 

can assess any gender and racial variation. In addition to 

effect of nutritional, occupational and geographical factors 

on calvarial development and thickness can be studied.
7 
The 

measurement of the human skull based on CT images 

results are of great importance and value in the fields of 

anatomy, clinical medicine, biomechanics study and 

neurosurgery like head injury analysis etc.
1
 The total skull 

bone thickness is the total thickness of diploe and the 

external and internal tables. Numerous studies have used 

different radiological tests for assessment of cranial 

thickness like A-mode ultrasound, CT and MRI. 

 A study done by Elizabeth M. Lillie et al about skull 

table thickness measured by clinical CT and validation with 

microCT, found an average cortical thickness error of 0.078 

± 0.58 mm was observed with 91.3% of the error contained 

within the clinical CT scanner resolution.
4
 

Fowzia Farzana et al did a study of CT assessment of 

skull thickness which showed the anterior third of the 

parietal bone has a more calvarial thickness on the right side 

than on the left side in both males and females. However, 

the female calvarium has a significantly thicker calvarium at 

the posterior third parietal; anterior and middle third 

occipital bones when compared to male counterparts 

showing a sexual dimorphism.
1
 

Gerhard et al carried-out thickness mapping of the 

Occipital bone on CT-data and concluded that information 

about the thickness of cranial bones are not only of great 

medical interest, particularly for pre-operative surgical 

planning, but can be useful for investigations of fossil 

hominid material.
9
 

Ross MD et al investigated skull thickness of Black and 

White races and found that White women have the thickest 

and White men the thinnest skulls. The skulls of women 

were statistically significant thicker than those of men in 

both ethnic groups.
10

 

Ross AH et al has carried out research on cranial 

thickness in females and males with an objective to examine 

sex and age variation in cranial thickness in a White sample 

among Americans. He observed an increase in cranial 

thickness with age and there was no statistical difference in 

calvarial thickness between male and female.
11
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Hwang K et al have studied thickness mapping of the 

parietal bone in adult patients and inferred that the parietal 

bone tended to be thicker towards the Lamda point than at 

the coronal suture area.
13

  

Daniel Novakovie et al have studied calvarial thickness 

for in a total of 195 temporal bones. In his study mean 

calvarial thickness was greatest at +1 cm above external 

auditory canal level i.e.6.3mm. So Such data can be useful 

for surgeons to plan for different burr holes at different 

positions and for cranioplasties.
14

 

In our study overall thickness is greater in females than 

males, and right frontal and left parietal thickness is greater 

in both the gender but not statistically significant. Our study 

showed superior occipital bone thickness is greater in 

females and inferior occipital bone thickness is greater in 

females and is statistically significant and also inferred that 

there is no statistical correlation between age and the 

thickness of the skull. 

 

Conclusion 
In our study, overall calvarial thickness is greater in 

females, but in superior occipital region, female skull is 

thicker and in inferior occipital region, male skull is thicker 

which is statistically significant and also showed that there 

is no correlation with age and sides of the skull. Our 

interpretation did not correlate with the older literature, who 

interpreted that male skull wall is thicker than females. The 

goal of our study was to look for approximate thickness at 

various regions of the skull so that it is helpful for the 

neurosurgical perspective.  
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Abstract 
Objective: Retrospective analysis of the clinical, radiological presentation, surgery and outcome following management of 

OGMs at our institute over a eleven year period 

Materials and Methods: A total of 28 cases operated for olfactory groove meningioma at the Department of Neurosurgery, 

National Institute of Mental Health And Neurosciences, Bangalore over a 11 year period were analyzed for clinical and 

radiological presentation, detailed study of operative notes for surgical approaches, neuro-radiological evaluation, follow-up 

examination, and histopathology slides. 

Results: Twenty eight patients underwent surgery for olfactory groove meningiomas. The mean and median ages of the 

patient were 49 and 49.5 years respectively (range32-71 years). Of these 7 were male and 21 female patients. Headache was 

the most frequent presenting symptom seen in 21 cases (75%) Bifrontal craniotomy was the predominant approach used in 25 

cases(89%), unilateral frontal craniotomy in 1 cases(%) and pterional in 2 case (7%). Post-operative complications seen were 

seizures, CSF rhinorrhoea, post-operative frontal hematoma which required re exploration and evacuation of hematoma.  

Conclusion: It is important for the psychiatrist to be aware of olfactory groove meningiomas as majority of them present 

with neuropsychiatric manifestations for early detection of these tumours as safe surgical excision with low mortality and 

morbidity can be obtained in these tumours despite their large size at presentation.  

 

Keywords: Tumours, Olfaction, Meningioma. 

Introduction 

Olfactory groove meningiomas usually arise over the 

cribriform plate of the ethmoid bone extending from the 

crista galli to the frontosphenoid suture.
1
 The frequency of 

these tumours among all meningiomas is 8-13 %.
2
 

The olfactory groove meningiomas are highly vascular 

tumours with blood supplied by anterior and posterior 

ethmoidal arteries, the branches of external carotid 

artery.There is also some amount of vascularity arising from 

middle meningeal artery as well as meningeal part of the 

ophthalmic artery. 

This presentation of these tumours is with raised intracranial 

pressure after a long period because of the slow growth. 

These tumours commonly present with headache, visual 

disturbances and change in cognitive functions overtime.
3 

There are controversies regarding the best surgical approach 

and there is no consensus for best approach. Hence this 

study is undertaken with an objective of retrospective 

evaluation of clinical and radiological presentation, 

pathological grading, surgical management, its outcome and 

complications of olfactory groove meningioma in our 

institution. 

 

Olfactory groove meningioma (OGM): 

Cushing in 1938 with an experience of management of 

29 patients of Olfactory groove meningioma, described 

these tumoursin detail with respect to its anatomy, 

pathology and the surgical principlesof its management.
4
 

These tumours have some peculiarities being slow 

growing tumors, bilateral and asymmetrical. There are 

intratumoral calcifications in 15–20% of cases.
5,6

 OGM 

canpresent due to their large size resulting in compression of 

the optic nerve and chiasm and hence affecting vision. The 

most common presenting symptoms are various 

combinations of personality changes, headache, anosmia, 

and visual impairment. 

 

Clinical presentation 

Olfactory groove meningioma’s manifest only after 

they attain significant size.
7,8

 Batteries of studies have 

reported about 20.7–71% of these patients with altered 

cognitive functions.
9
 The study by Solero et al have 

documentedeuphoria in 59.1% of the patients.
9
 Few Studies 

have also reported that on clinical examination, about 53.8–

100% of patients had impaired olfactory functions 

preoperatively.
7,10-12

 This could be possibly due to 

interruption of the blood supply to the olfactory nerves or 

physical damage to fila olfactoria during surgery. Visual 

impairment is seen to occur in 15.3– 58.1% of the patients 

preoperatively.
9-11

 

 

Surgical approach 

Surgical methods viz; standard fronto-temporal, 

unilateral or bilateral subfrontal approaches depending on 

tumor location and the relationship of the anterior cerebral 

arteries and the optic nerves were chosen to have adequate 

visualization of the tumor and to prevent damage to neural 
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and vascular structures.
11,13-15

 Bifrontal craniotomy which 

involves opening of frontal nasal sinus has been used by 

several investigators.
16,17

 The pterional approach for these 

tumours preferentially used by Yasargil was proposed by 

hassle in 1989.
10

 

 

Recurrence 

Different series have reported complete removal in 65-

100 % of the cases.
9,10,17

 The risk of recurrence is dependent 

on the extent of surgical resection
18-20

 and it was found that 

recurrences arehigher when the tumor invading the bone is 

not completed excised.
17,21,22

  

 

Mortality  

The mortality rates for surgery of olfactory groove 

meningioma’shave declined with the use of microsurgical 

techniques from 0 to 33% in earlier series
9,12,17,23

 to 4.4 % in 

recent published series.
10,12,14,24

 Mortality is seen in patients 

with malignant postoperative edema, cerebrovascular event, 

or intracranial hemorrhages.  

 

Morbidity 

The complications seen post operatively are presence of 

a CSF leak, local infections including bone flap and 

intracranial haemorrhages as these tumours are frequently 

large as well as injury to the superior sagittal sinus or its 

draining veins.  

 

Materials and Methods 
This is a retrospective study. The data was collected for 

the period from January 2001 to December 2011. A total of 

28 patients were operated for olfactory groove meningioma 

at the Department of Neurosurgery, National Institute of 

Mental Health And Neurosciences, Bangalore. The list of 

patients having undergone surgery for the same were 

obtained from the operation theatre records followed by 

study of files of these patients from the medical records 

department for clinical and radiological presentation, 

detailed study of operative notes for surgical approaches, 

neuroradiological evaluation, follow-up examination, and 

histopathology slides. Radiology and histopathology slides 

were reviewed. Follow up details were obtained from files, 

OPD exam and telephonic interviews. 

 

Results 
Demographic data 

Twenty eight patients underwent surgery for olfactory 

groove meningiomas from 2001 to 2011. 

The mean and median ages of the patient were 49 and 

49.5 years respectively (range32-71 years)(Table 1). Of 

these 7 were male and 21 female patients as shown in the 

Table 2. 

              Table 1: Age distribution 

Median of ages at diagnosis 49.5 

Range of ages at diagnosis 32– 71 

 

 

           Table 2: Sex distribution 

Sex of patient Number of patients 

Male 07 

Female 21 

 

Clinical presentation 

Headache was the most frequent presenting symptom 

reported by 21 patients (75%), followed by psychiatric 

manifestation in 15 patients (53.5%), visual symptoms in 10 

patients (35.5%), seizures in 6 patients (21%),memory 

disturbances in 6 patients (21%) and neurologic deficit in 4 

patients(14%)(as shown in Table 3 and Graph 1). 

Papilledema was seen in 7 patients. Olfaction was impaired 

in 16 patients.It was presenting symptom in 4 patients 

whereas in remaining 12 olfaction was found to be impaired 

only on testing. In 6 patients olfaction could not be tested 

either due to decreased consciousness level or were 

uncooperative and in remaining 6 it was found to be normal. 

 

    Table 3: Presenting symptoms 

 

The psychiatric manifestations that were seen in 15 patients 

consisted predominantly of social withdrawal, apathy, 

uninterested in surrounding and sometimes excess anger, 

crying abusiveness and temper tantrums. The duration of 

these psychiatric symptoms before diagnosis of lesion 

ranged from as less as 15 days to 4 years. The duration of 

psychiatric symptoms were sometimes so long that 2 of the 

patients were on long term antipsychotic before being 

evaluated for the lesion. 

Visual symptoms a presenting symptom was seen in 8 

patients whereas in 2 patients vision could not be tested as 

they were in altered sensorium. Of the 8 patients 3 had 

unilateral vision loss and rest had bilateral vision loss. There 

was severe visual loss in 7 patients with 3 having no 

perception of light. 

 

 

 

 

 

 

 

Symptoms at presentation Number of patients 

Seizure 06 

Psychiatric symptoms 15 

Headache 21 

Impaired olfaction 16 

Memory disturbances 06 

Deficits 04 
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Graph 1: Bar chart showing frequency of various clinical presentations 

 
 

Radiological studies Preoperatively, all patients 

underwent CT and/or MRI, including axial, coronal, and 

sagittal T1-weighted images with and without contrast 

enhancement and T2-weighted images.(Fig. 1 and Fig. 2 

showing preoperative MRI and CT Images) 

MRI is done to know the relation of the tumour with 

anterior cerebral arteries, optic nerves and chiasma. 

 

 
Fig. 1: Pre operative MRI axial and coronal showing olfactory groove meningioma respectively. 

 
Fig 2,3: Showing MRI and axial CT Contrast of patient showing large olfactory groove meningioma respectively.                                 
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The size of the tumours wereestnimated from the 

preoperative imaging studies. The tumours were classified 

based on the size on preoperative imaging as follows 

(shown in Table 4) 

 

Table 4: Distribution of size of tumors 

Size of the tumour Number of cases 

Small  0-2 cms diameter 0 Patients (0%) 

Medium 2-4 cms diameter 02 Patients (7.1%) 

Large   4-6 cms diameter 16 Patients (57.1%) 

Giant > 6 cms diameter 10 Patients (35.8%) 

Majority of the lesions in our study were large constituting 26/28(92.9%). 

 

Surgery 

Craniotomy: Bifrontal craniotomy was the predominant 

approach in our patients 25 cases(89%), unilateral frontal 

craniotomy in 1 cases(%) and pterional in 2 case 

(7%)(depicted in table 5 and Graph 2) 

 

Table 5: Distribution of surgical approach 

Surgical approach Number of cases 

Bifrontal craniotomy 25 

Left frontal craniotomy 01 

Right pterional craniotomy 02 

 

Graph 2: Pie chart showing surgical approaches 

 

 
 

Extent of resection 

Tumor debulking and excision was done using the 

standard procedures as explained before. Simpsons grading 

was used to quantify of extent of resection. The degree of 

tumour removal was complete excision including the 

involved dura and bone (grade 1) in 2 cases, complete 

excision with cauterisation of dura (grade 2) in 18 cases and 

gross total excision with small tissue left around the anterior 

cerebral artery (grade 3 and 4) in 8 cases (as shown in 

Graph 3). 

 

 

 

 

 

 

 

Graph 3: Pie chart showing extent of resection 

 

 
 

 

 
Picture 4: Post-operative CT of olfactory groove 

meningioma 
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Post-operative complications 

Post-operative seizures were seen in 4 patients, 2 were 

new onset seizures. Three patients developed post-operative 

CSF rhinorrhoea, one of whom developed meningitis. Of 

these one patient was managed with lumbar drainage and 

antibiotics and 1 underwent thecoperitoneal shunt and one 

ventriculoperitoneal shunt. One patient had post-operative 

frontal hematoma which required re exploration and 

evacuation of hematoma.One patient who was operated for 

recurrence developed an ischaemic stroke unrelated to the 

surgery in postoperative period and was managed 

conservatively. Three patients had subgaleal or extradural 

collection which did not need any intervention (as shown in 

Table 6) 

 

 

Table 6: Postoperative complications 

Surgical approach 

(no of patients) 

Complication No of 

patients (%) 

Comment 

Bifrontal Subgaleal collection 2 Conservative treatment 

 New seizure 2  AEDs 

 CSF rhinorrhoea 2  TP shunt in 1 and VP shunt in other 

 Meningitis 1 Antibiotics 

 Stroke 1 Conservative treatment 

 Extradural collection 1 Conservative treatment 

 Frontal hematoma 1 Re exploration 

Unilateral frontal No complication - - 

Pterional CSF rhinorrhoea 1 Lumbar drainage 

 

Histopathology  

According to histopathology WHO classification there 

were 22 cases of grade 1 and 6 cases of grade 2 

meningioma.Grade 1 meningiomas constituted 7cases(25%) 

of meningothelial meningioma, 13(46%) transitional 

meningioma, 1(3%) angiomatous and 1(3%) secretory 

whereas grade 2 constituted 6(23%) cases of atypical 

meningioma(as shown in Table 7) 

 

Table 7: Histopathological distribution of tumors 

Grades Histopathology Number of Patients 

Grade 1 Meningothelial meningioma 07 

 Transitional meningioma 13 

 Angiomatous meningioma 01 

 Secretory meningioma 01 

Grade 2 Atypical meningioma 06 

 

Condition at discharge 

There was one death in postoperative period due to 

malignant cerebral edema. Of the 15 patients with 

preoperative psychiatric symptom all but one improved in 

post-operative period who had persistent euphoria in post-

operative period. Visual symptoms improved in one patient 

in post-operative period. 

 

Follow up 

Follow up was available for 19 patients with median 

follow up of 06 months, mean of 11 months and ranging 

from 0-72 months. The Karnofsky performance score was 

90-100 in 12 patients, 80-90 in 4 patients and 2 patients had 

score of 70-80 at last follow up(shown in Table 8 and graph 

4). There was one death at 11 months follow up who 

developed meningitis and treated with antibiotics for the 

same.  

 

 

 

 

 

Table 8: Karnofsky score at follow up 

Karnofsky score Number of Patients 

100-90 12 

90-80 04 

80-70 02 

<40 01 

 

At follow up all of the patients who presented with 

psychiatric symptoms improved except for one patient who 

had aggressive behaviour with irrelevant and excessive 

talking. Three patients of those who had preoperative 

impaired olfaction reported improvement in olfaction. 
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Graph 4: Bar chart of KPS at follow up 

 
 

Recurrence 

Three cases were operated for recurrence one 

previously operated in our institute and two other in 

different hospital.  

Recurrence was seen after 72 months in patient 

previously operated at our institute. He had undergone 

Simpson grade 2 excision at first surgery. He underwent re 

exploration and excision. The other 2 patients who had 

recurrence occurred at 10 and 24 months respectively. 

 

Discussion 
Our study consists of 28 cases treated in 11 years. The sex 

distribution showed female predominance with sex ratio of 

3:1. This is in accordance with various studies which show 

higher female sex ratio
25,26

 

There are several studies that described olfactory groove 

meningiomas with respect to clinical findings, types of 

neurosurgical approaches, results and rate of 

recurrences.
5,6,12,27

 

 

Clinical presentation  

These tumours are inherently slow growing and hence 

have varied time interval from the first symptom to 

diagnosis being reported to be up to 14 years.
5
 In our studies 

time frame for diagnosis varied from as short as 15 days to 4 

years with average time of diagnosis being 1 year. 

The most common and principal symptoms of olfactory 

groove meningiomas are impaired cognitive functions, 

headache and visual disturbances.
13,28

 

Headache and psychiatric manifestation are the most 

common presenting symptom in our study. They were seen 

in 75% and 53% of the patients respectively. In our study 

major psychiatric manifestations were reported were apathy, 

excess anger, wandering and social incontinence as 

compared to 20.7%-71% of patients with mental status 

changes in other series
9,12,28

 

 Decreased olfaction was appreciated by 16 of our 28 

patients though it was not a presenting symptom in all 

constituting 57% of the patients.This finding is similar with 

earlier studies who have reported Preoperative anosmia in 

53.8-100% of the patients. 

Visual impairment was seen preoperatively in 15.3-

58.1% of the patients
9-11

whereasin our study 10 cases 

(35.5%) had preoperative visual impairment. Classical 

Foster–Kennedy Syndrome was not observed in our study.  

 

Surgical Approaches 

A number of different surgical approaches have been 

described for olfactory groove meningioma including 

bifrontal craniotomy with bifrontal polectomy(Dandy 

1938),
29

 unifrontal craniotomy with partial excision of 

bifrontal lobes (Cushing and Eisenhardt),
4
 bifrontal 

craniotomy alone with retraction of frontal lobes (Tönnis 

1938),
30

 unilateral pterional-transsylvian approach 

(Yasargil), pterional approach, fronto-orbital approach, 

lateral supraorbital approach to minimally invasive 

endoscopic techniques and craniofacial approaches. T€onnis 

described bifrontal craniotomy and tumour resection 

through interhemispheric route after ligation of the superior 

sagittal sinus and detaching the falx from the crista galli.
30

 

We performed the bilateral craniotomy and subfrontal 

approach in 25 cases (89%). The unilateral subfrontal 

approach was usedin 1 case (3.5%) and the pterional 

approach was performed in 2 cases (7.5%). According to 

Simpson's grading system for removal of meningiomas, 

complete excision including the involved dura and bone 

(grade 1) in 2 cases, complete excision with cauterisation of 

dura (grade 2) in 18 cases and gross total excision with 

small tissue left around the anterior cerebral artery (grade 3 

and 4) in 8. In our study 25 of the cases underwent bifrontal 

craniotomy and excision of the tumour. The bifrontal 

approach provides a panaromic view of the anterior skull 

base especially for bilateral, broadbased tumours and their 

dural attachment as well as bone that has infiltrated. Hassler 

used the pterional approach for these tumours, also routinely 

used by Yasargil
10

 in order to anticipate complications from 

the frontal venous system and from opening of the frontal 

sinus. We had 2 cases that underwent pterional approach for 

excision. One of the patients had post-operative CSF 

rhinorrhoea managed with lumbar drainage.We used the 

unilateral subfrontal approach in 1 case. This approach 

allowed better access to the dural attachment of tumor 

compared to the more lateral based pterional approach and 

at the same time avoids the bilateral retraction of frontal 

lobe as may happen with the bilateral subfrontal approach.  

 

Surgical outcome 

The functional status improvement after surgical 

treatment of patients with olfactory groove meningioma is 

satisfactory and cognitive functions generally improve the 

most followed by visual disturbance.
31

 Improvement in 

psychiatric symptoms is generally good seen to occur in 

80% to full recovery has been reported. It has been observed 

that mental status improvements occur after subsidence of 

frontal lobe edema.
27

 In our study all but one patient who 

had presented with psychiatric symptoms improved at 

follow up. 

Patients who had objective preoperative visual 

disturbance generally improved after surgery seen in about 
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72% of patients.
32

 There is correlation between the degree 

and duration of the preoperative deficit and degree of visual 

improvement.  

The effects of treatment on patients who presented with 

seizures preoperatively was generally good with patients 

being seizure free and off anticonvulsant therapy 

postoperatively.  

The outcome of surgery on anosmia was poor
27

 even 

when anatomic preservation of at least one olfactory nerve 

was accomplished.
33

 In our study 3 patients on follow up 

had preserved smell. 

Postoperative complications  

The most common complication seen in our study was 

the presence of a postoperative CSF leak which was 

conservatively managed with bed rest, fluid restriction and 

lumbar puncture with removal of CSF. Other studies have 

reported infections, hematoma, epidural empyema, CSF 

leakage and newneurological deficits as postoperative 

complications in Olfactory Groove Meningioma.
25

 

In our patients, leak ceased after several days in one 

patient and two patient required CSF diversion procedure. 

This is also the most documented complication in literature 

seen to occur in 7 % of patients. There were no late 

recurrences of CSF leak.The vast majority of CSF leaks 

respond to the use of a lumbar drain, and further surgery is 

needed in fewer than 2% of patients. 

In our study one patient developed post-operative 

frontal hematoma who required re exploration and 

evacuation seen to occur in 3% of patients in literature 

possible due to the large size as well as injury to the 

superior sagittal sinus. 

Mortality rates for removal of these tumours in the 

literature ranges from 0% to as high as 22.7%.
4
 We had one 

death in postoperative period who developed severe cerebral 

edema. 

 

Recurrences 

The rate of recurrence seems to be proportional to the 

time period of follow up and also the completeness of 

excision at the first surgery. There were three recurrence in 

our study one had a Simpson grade 2 resection at first 

surgery and other had grade 4 resection at the first surgery. 

Tumour in these cases has probably invaded into the 

paranasal mucosa and had not been removed at first surgery. 

A complete removal of the olfactory groove meningioma is 

reported to be achieved in 67–100% in different series.
9,10,17

 

 

Conclusion 
Most of olfactory groove meningiomas are large or 

giant (>4cm) when detected. 

Headache, behavioural and psychiatric disturbances are 

common presenting complaints. 

Though majority have impaired olfaction it is not the 

presenting complaint in most. 

It is important for the psychiatrist to be aware of 

olfactory groove meningiomas and their presentations for 

early detection of these tumours with low mortality and 

morbidity. 

Safe surgical excision with low mortality and morbidity 

can be obtained in these tumours despite their large size at 

presentation. 

As most of these tumours are benign it is prudent to 

leave behind small tumour residue adherent to major vessels 

(anterior cerebral artery). 

Surgical excision results in improvement of raised 

intracranial pressure and psychiatric manifestations in most 

of the patients. 
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Abstract 
Introduction: We have undertaken this study to find the clinical, radiological, pathological and surgical outcome of patients with insular 

gliomas operated in our institute over an 11year period. 

Material and Methods: Surgical outcome of the conservative safe resection is similar compared to the gross total resection is the 

hypothesis of the study. So, retrospective analysis of cases of insular glioma treated in a tertiary care institute from 2001 to 2011 was done. 

Results: There were 65 male (67.7%) and 31 female patients (total 96 patients) with male: female ratio of 2.1: 1. The median age at 

diagnosis 36 years. The most common presentation was seizures seen in 70 patients (72.9%), followed by headache. Of the 96 cases 

52(54.2%) were on the right and 44(45.8%) on left. Majority of our patients in this study underwent conservative resections with only 7 

undergoing >80% resection and 89 underwent <80% resection. 8 cases (8.3%) were graded as low grade and 88(81.7%) were high grade 

gliomas. The mean follow up was 18.2 months. 10 patients at follow up had recurrence of lesion of which 8 underwent re-exploration. 2 

patient opted against second surgery and hence managed conservatively. The overall mean survival was 20.3 months and median survival 

12 months. The survival analysis for those patients who underwent >80% resection was 18.8 months mean survival and for those < 80% 

20.5 months. There was no statistically significant difference in the survival of these two groups. 

Conclusion: Insular gliomas are a unique group of gliomas in terms of its location and spread to surrounding lobes. In contrast to most 

studies, insular gliomas were of high grade in our study. Conservative resection to relieve mass effect, followed by adjuvant therapy is a 

safe and effective treatment for these critically located gliomas.  

 

Keywords: Insula, Glioma, Seizures. 

Introduction 
The insular lobe is a functionally complex structure, 

harbouring peculiar anatomical and vascular features and 

specific neuronal connectivity with surrounding cerebral 

structure. It is thought to play roles in autonomic sensation, 

gustatory function, olfaction, memory, drive, auditory– 

vestibular function, and the motor integration and motor 

planning of speech in the dominant hemisphere.
1-5

 The 

insula is also associated with cardio regulatory and 

vasomotor functions, pain perception, and bio-behavioural 

dysfunction characteristics of schizophrenia.
6 
 

Given the potential involvement (and impairment) of 

these essential neural networks, tumours affecting the insula 

may present with a variety of ill-defined symptoms
7
 and 

also controversy persists as to which treatment strategy is 

appropriate for patients with insular gliomas and how 

intervention can affect patient outcome. Observation, 

stereotactic biopsy, radiosurgery, and microsurgical removal 

have all been proposed,
8,9

 In a recent epidemiological study 

by Duffau and Capelle,
10

 insular glioma accounted for up to 

25% of all low grade gliomas and 10% of all high grade 

gliomas.  

Historically insular gliomas were considered inoperable 

and handled with stereotactic biopsy and radiotherapy or no 

further treatment.
11

 Yasargil and colleagues
12

 reported an 

extensive surgical series of limbic and par limbic intrinsic 

tumors (including insular gliomas), and they demonstrated 

for the first time that microsurgery is possible for tumors 

occupying that region without critical neurologic 

deterioration.
12

 

We have undertaken this study to find the clinical, 

radiological, pathological and surgical outcome of patients 

with insular gliomas operated in our institute over an 11 

year period.  

. 

Materials and Methods 
Retrospective analysis of cases of insular glioma treated 

in our institute from 2001 to 2011 was done. Data of 

patients having undergone surgery for insular glioma was 

initially obtained from operation theatre records followed by 

detailed study of medical records of these patients from the 

medical records section of the institute. The data regarding 

the demographic profile, clinical presentation and operative 

notes were obtained from the files. The pre and post-

operative radiology images and histopathology were 

reviewed. Follow up data was obtained from the files, 

outpatient examination and through telephonic interviews. 

 

Statistical Analysis 
Statistical analyses of the data were performed using 

the software IBM SPSS 19.0 version. Frequency 

distribution, Chi Square and Kaplan Meir chart were the 

statistical parameters used to analyse the data. 

 

Results  
Demographic data 

There were 65 male (67.7%) and 31 female patients 

(total 96 patients) with male: female ratio of 2.1: 1. The 

median age at diagnosis 36 years. The most common 

presentation was seizures seen in 70 patients (72.9%), 

followed by headache. Of the 96 cases 52(54.2%) were on 
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the right and 44(45.8%) on left. 81(84.3%) of the cases 

underwent transcortical and 15(15.7%) underwent 

transsylvian approach for resection of the insular glioma. 8 

cases (8.3%) were graded as low grade and 88(81.7%) were 

high grade gliomas. Of the 96 cases 54.2% were on the right 

and 45.8% were on the left side. 

 

Clinical Presentation 

The most common presentation was seizures seen in 

72.9% patients, followed by headache (Bar diagram 1). Pie 

diagram 1 is showing the type of seizure at the presentation. 

62.5% of patients presented with headache of which 88% 

had raised intracranial pressure type of headache along with 

papilledema. 

 

 
Bar diagram 1: Shows presenting symptoms of the patients. Seizure is the most common presentation among them 

(72.9%). 

 

 
 

Pie diagram 1: Showing the type of seizure at the presentation. Generalized tonic clonic seizure is the most common 

type which accounts for 31% of seizures. 
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Radiology 

Preoperatively all patients were evaluated with CT 

and/or MRI. Ninety two of the patients underwent CT. 

Seventy four were evaluated with MRI. 

CT and MRI images were studied in detail regarding 

the heterogeneity of the tumour, extent of involvement, 

enhancement pattern, post-operative and follow up 

residue/recurrence. CT findings were given in the bar 

diagram 2. 

 

 
Bar diagram 2: Showing CT scan features of insular gliomas. 

 

    MRI was used regularly for preoperative assessment 

except for initial part of this decade when MRI was used 

sparingly. A total of 74 cases of the 96 were evaluated with 

MRI.  

Tumours were classified radio logically depending on 

the anatomical locations (Oz yurt classification) into 4 

types: Type1-Tumour restricted to insular region (Type 1);  

 

Type 2-Tumour involving the insula and additionally 

operculae (frontal, temporal, parietal); Type 3- Tumor 

involving the insula, operculum and paralimbic structures 

(temporopolar, frontoorbital); Type 4-tumor Additional 

involvement of the limbic structures.(Pie diagram 2). Figure 

1 shows the different anatomical locations of the tumors. 

 

 

 
Pie diagram 2: Showing the percentage of tumours in the different anatomical locations.  
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Figure 1: Preoperative magnetic resonance imaging (MRI) showing 1a. Tumour restricted to insular region (Type 1), 

1b.Tumour involving the insula and additionally temporal and parietal operculae (Type 2), 1c. Tumor involving the 

insula, operculum and para-limbic structures (Type 3) and 1d. Tumour Additional involvement of the limbic 

structures (Type 4). Figure 1 shows the different anatomical locations of the tumors. 

Surgical approach 

There were 2 approaches used for resection of insular 

glioma, transsylvian and transcortical. 81(84.3%) of the 

cases underwent transcortical and 15(15.7%) underwent 

transsylvian approach for resection of the insular glioma. 

 

Extent of resection 

The extents of resection were quantified as total, 

subtotal, partial and temporal decompression based on 

operative surgeons impression and post-operative imaging. 

A > 80% resection is considered as gross total 

decompression, 50-80% as subtotal and < 50% as partial 

decompression or anterior temporal lobectomy (Table 2). 

 

Table 2: Showing the extent of tumour resection 

Extent of resection 

Total decompression 

Subtotal decompression 

Partial decompression 

Anterior temporal lobectomy 

 

05(05.2%) 

30(31.2%) 

19(19.7%) 

42(44.9%) 

 

Complications 

Immediate Post-operative deficits 

Immediate deficits seen as a result of surgery was seen 

in 21 patients.(Table 3)  

 

Table 3: Showing Immediate Post-operative deficits 

Post-operative deficits 

Facial  

Faciobrachial paresis  

Faciobrachial and speech disturbance 

Speech disturbance 

Hemiparesis  

Dense hemiplegia  

 B/L 6th nerve  

 

1 

5 

1 

4 

6 

3 

1 

 

However in 18 patients the deficits were transient and 

all of them had improved at discharge or 3 months follow 

up. 

 

Histopathology 

The operative specimens were processed and subjected 

to histopathological analysis by the neuropathology 

department in the institute and graded according to the 
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WHO classification. WHO classification graded glioma into 

4 grades. Grade 1 and 2 are classified as low and 3 and 4 

were classified as high. In our study 8 cases (8.3%) were 

graded as low grade and 88(81.7%) were high grade 

gliomas 

 

Adjuvant therapy 

Patients with LGG were managed expectantly with 

serial neuroimaging except for 1 case of oligodendroglioma 

grade 2 who was advised adjuvant treatment in view of the 

residual lesion all the high grade gliomas were referred for 

adjuvant treatment. 

 

Follow Up 

Follow up was available for 70 patients. The mean 

follow up was 18.2 months, median follow up of 10.5 

months with range of 1-76 months. 

At follow up patients were evaluated with imaging 

which showed residual lesion in 20 patients and recurrence 

in 10 patients. Karnofsky performance score was done for 

patients at follow up. There were 46 patients with KPS of 

100-90, 5 patients with score of 90-80, 10 with score of 80-

70, 4 with 70-60 and 5 with poor score <50. 

 

Recurrence 

10 patients at follow up had recurrence of lesion of 

which 8 underwent reexploration.2 patient opted against 

second surgery and hence managed conservatively.  

 

Survival analysis 

The overall mean survival was 20.3 months and median 

survival 12 months. Majority of our patients in this study 

underwent conservative resections with only 7 undergoing 

>80% resection and 89 underwent <80% resection. The 

survival analysis for those patients who underwent >80% 

resection was 18.8 months mean survival and for those < 

80% 20.5 months. There was no statistically significant 

difference in the survival of these two groups. [Fig. 2] 

 

 

 
Fig. 2: Kaplan-Meier chart showing survival of patients depending on the resection of the tumor. 

 

Discussion 
There have been considerable controversies regarding 

the optimal treatment of insular glioma because of its 

complex neurovascular anatomy and physiology. Insular 

gliomas are the most frequent intrinsic tumour in the insular 

region, and they accounted for up to 25% of all low-grade 

gliomas (LGGs) and 10% of all high-grade gliomas (HGGs) 

in a recent epidemiologic study.
10  

 

 

 

The demographic profile of patients in our study was found 

to be similar to various other studies with median age of 36 

years and male to female ratio of 2.1:1.
17-19

 

Medically intractable epilepsy is the most common 

presenting symptom of patients with insular gliomas, 

especially those with low grade gliomas.
13

 About 64% to 

98% of patients with insular tumours suffer from intractable 

epilepsy, among whom simple and complex partial seizures 

accounted for 33 to 69% of cases and generalised seizures 

23% to 29% of cases.
4,12,14,15

 Our study revealed that 72.9% 
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of the patients presented with seizures and it was the most 

common presenting symptom with simple and complex 

partial seizures accounting for 51% and generalised 49% 

respectively. The semiology of seizures presenting in our 

study reiterates the fact that insular functional anatomy has 

diverse characters with manifestation as temporal lobe or 

frontal lobe epilepsy, simple partial seizures with 

respiratory, viscero-sensitive, or oroalimentary features. 

Objective neuropsychometry done to evaluate cognitive 

disturbances in our patients with insular glioma revealed 

impairment of dorsolateral prefrontal cortex,, temporal, 

orbitofrontal and global areas. These tests revealed 

impairment in domains of memory especially verbal 

learning and memory, executive functions and mental 

processing speed. Also there was impairment of motor 

speed. Similar impairments for insular glioma patients were 

identified in learning and memory, executive functioning 

and processing speed in clinical article by Adam S Wu.
17

 

We used both CT and MRI wherever available to define 

extension of the tumour, classify and decide surgical 

intervention required. We used the new classification of 

insular tumours by Emin Ozyurt.
14 

Since in our study vast 

majority of the lesions were high grade a statistically 

significant correlation between the imaging features and 

grade of lesion could not be predicted.  

The insula appears to be a preferential site for the 

growth of low-grade gliomas.
10

 The representative surgical 

series reported that low grade gliomas accounted for 36 to 

74% of insular tumours. Various other large series
4,18 

of 

insular glioma have shown low grade gliomas to be 

predominant histologic type. There was marked variation in 

the pathologic nature of lesion in our study as compared to 

various other studies. There were 88 cases of high grade and 

8 cases of low grade glioma. There was statistically 

significant difference in the occurrence of high grade glioma 

in our study which casts doubt on the thinking that low 

grade histology is unique to insula.  

 

Surgical Treatment and outcome 

Surgery for intrinsic brain tumors will quickly relieve 

neurological signs and symptoms related to the lesion’s 

mass effect. The potential benefits of a tumor resection need 

to be balanced against the risk of incurring a new 

postoperative deficit. A significant new deficit will have an 

adverse impact on the patient’s quality of life, which may 

well outweigh any prolongation of survival. Iatrogenic 

worsening of the functional status may not only diminish 

the patient’s quality of life, but also his or her survival. This 

latter issue is of particular importance with respect to 

surgery for tumors located in or close to eloquent brain 

structures. Consequently, a conservative approach to the 

treatment of insular tumors, that is, obtaining a tissue 

diagnosis followed by radiation treatment or chemotherapy, 

as indicated by the tumor’s histological features, has been 

recommended by some authors.
8, 9

  

Sanai and colleagues
4
 have enrolled 104 patients, 

including 60% with LGGs and 40% with HGGs. In their 

work, patients with LGGs resected over 90% had a 5-year 

OS rate of 100%, whereas those with lesions resected less 

than 90% had a 5-year OS rate of 84%. In the same context, 

patients with HGGs resected over 90% had a 2-year OS rate 

of 91%, whereas those with lesions resected less than 90% 

had a 2-year OS rate of 75%. In our study the overall mean 

survival was 20.3 months and median survival 12 months. 

The short survival values seen in our study may be due to 

the fact that vast majority of our cases were high grade 

lesions. 

Our data confirm that surgical treatment for insular 

gliomas carries a substantial neurological morbidity.
11,18,19

 

There were 21/96 patients with neurologic deficit (21.9%) in 

the immediate post-operative period which improved to 

normal in all but 3. Only 3/96 had permanent neurologic 

deficit (3%). In the study by Duffau
15

 constituting 51 cases 

of insular glioma immediate neurologic deficit was seen in 

59% of the patients, so also vanaclocha
19,20

 in his study of 

23 cases of insular glioma showed immediate deficit of 26% 

and Sanai
4
 reported deficit of 14% in his study of 104 cases 

of Insular glioma. Our study thus had good outcome in 

terms of postoperative deficits. 

 

Conclusion 
Insular gliomas are a unique group of gliomas in terms 

of its location and spread to surrounding lobes. Seizures and 

raised intracranial pressure are the most common presenting 

features. In contrast to most studies, insular gliomas were of 

high grade in our study. 

Conservative resection to relieve mass effect, followed 

by adjuvant therapy is a safe and effective treatment for 

these critically located gliomas.  
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Abstract
Background and Objective -There is evidence of considerable variation in pulmonary functions in different 
ethnic groups, between races and across generations attributed to genetic factors leading to the formation 
of airways of different size or with different elastic recoil. This study was aimed to evaluate and compare 
pulmonary functions between Tibetan males with Indian origin and young Indian males. 

Materials and Method- Forced Vital Capacity parameters (measured using spiroanalyser SPL -95) of 50 
Tibetan males aged 20-30 years born and brought up in Mundgod, North Karnataka District, were compared 
with 50 Indian males matched for age, sex, height and weight as controls. The obtained data was analyzed 
between the two groups by applying  unpaired student’s ‘t’ test.

Results -The anthropometric data between the two groups showed no statistical significant difference. The 
FVC (litres),  FEV1(L/sec) and FEV1/FVC were  higher in Tibetan males with Indian origin when compared 
to Indian males being statistically significant at  P<0.001  [95% CI(0.79,1.08), (0.87, 1.20) and (0.02,0.06) 
respectively]. Flow rates [MMEF (L/sec), MEF75% (L/sec) and MEF50% (L/sec)] were higher in  Tibetan males 
as compared to Indian males. MMEF was statistically significant at P <0.01[95% CI  (0.24, 1.17)] ,  MEF75%  
and MEF50% were statistically significant at P <0.001 [95%CI (2.13, 3.73) and (0.43, 1.51) respectively]. 
The MEF25% was lesser in Tibetan males than compared to Indian males but was not statistically  significant.

Conclusion - There is a difference in lung functions  between Tibetan youths with Indian origin and Indian 
youths though both share similar environmental challenges showing that Tibetan males with Indian origin 
still retain better respiratory parameters as their ancestors which could be due to their inheritance of genetic 
factors that favour their survival at a high altitude.

Keywords- Tibetan males with Indian origin, Indian males , pulmonary function, environmental factors.
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Introduction
Pulmonary function testing measures the function 

of lung capacity and chest wall mechanics to determine 
whether or not the patient has a lung problem1. A 
person’s genetic constitution influences the size of 
lungs. Additional variation is contributed by selective 
migration, nutrition, habitual activity and other 

environmental factors. Together these factors give rise 
to ethnic differences in lung volumes and related indices 
between people2. Tibetans are the oldest population living 
permanently at high altitude (4000m)3. Previous research 
has shown that Tibetans living at high altitude have 
superior pulmonary functions4. Pulmonary gas exchange 
functions such as lung volumes and diffusing capacity 
may be more strongly influenced by environmental and 
developmental components5. In the early 1960s (52 
yrs back), Tibetans had come to India as refugees for 
political shelter. Present Tibetan youths of this study have 
been born and brought up completely in India since then.                                                                                                               
There are very few studies in India which have thrown 
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light on this subject. These factors have made us to study 
respiratory volumes and capacities in these Tibetan 
young males with Indian origin and to compare the data 
with  other young Indian males.            

Materials and Method
 A comparative study was conducted on 50 healthy 

Tibetan young males with Indian origin aged 20-30 
years born and residing in Mundgod, North Kannada 
District, Karnataka and 50 other young Indian males, 
(students of  Karnataka Institute of Medical Sciences, 
College, Hubli) matched for age, sex, height and weight 
as controls.  This study was carried out during June 2011 
to May 2012.

 In the present study visits were made to Mundgod 
to sensitize the Tibetan youths regarding objectives of 
the present study. This study was carried out at DTR 
(Doeguling Tibetan Resettlement) hospital, Mundgod. 
Assistance of local doctors and technician was obtained 
to inform the details of the tests to Tibetan youths in their 
own language. 

The study and its conduct were cleared from 
institutional research and ethical committee. The prior 
permission of subjects and controls were taken and an 
informed written consent from the youths involved in 
the study were obtained. A detailed Performa was filled 
up for both subjects and controls and a thorough clinical 
examination of each subject was done to rule out any 
significant findings coming under the exclusion criteria.

About 75 Tibetan young males with Indian origin 
had come forward amongst which 50 were randomly 
selected on the basis of following inclusion and 
exclusion criteria.  Similarly height and age matched 50 
young Indian males, (students of medical college KIMS, 
Hubli), were involved as controls in the present study. 

Inclusion criteria:

Healthy young Tibetan males born and residing in 
India and never migrated to Tibet or to any other high 
altitude regions.

 Exclusion criteria:

Youths born in India but travelled to Tibet or to any 
other high altitude regions.

History of smoking.

History of occupational hazards / exposure to dust 
(particulate matter). 

History of COPD and obstructive sleep apnoea 
syndrome.

History of congenital cardiopulmonary diseases.

History of Diabetes Mellitus, Hypertension.

History of medications like antihypertensive, 
antitubercular drugs.

History of addiction to narcotics.

Age less than 20yrs and more than 30yrs.

History of allergy and any bone deformity of chest 
and spine.

Anthropometric data like height, weight, body 
surface area (BSA) and body mass index ( BMI ) of each 
subject and control was recorded. BSA was calculated 
using Dubois nomogram. BMI was calculated using 
the formula BMI=Weight in kg / Height in metre2. Vital 
parameters like pulse rate, blood pressure and respiratory 
rates were recorded. A detailed clinical examination of 
respiratory, cardiovascular and central nervous system 
was done.

Evaluation of forced respiratory parameters and 
flow rates such as Forced Vital Capacity (FVC), Forced 
Expiratory Volume in 1st second (FEV1), Maximal Mid 
Expiratory Flow Rate (MMEFR), Maximal Expiratory 
Flow Rate at 75% FVC (MEF75%), Maximal Expiratory 
Flow Rate at 50% FVC (MEF50%) and Maximal 
Expiratory Flow Rate at 25% FVC (MEF25%) were 
carried out on both the groups by using Spiroanalyser 
SPL-95.The instrument was calibrated daily using 
calibration syringe of 2 litres. The obtained data was 
tabulated, analysed and expressed as Mean ± Standard 
Deviation (Mean ± SD) to assess anthropometric, vital 
and various Pulmonary Function Test parameters in the 2 
groups. In order to compare the level of PFT parameters 
between the two groups, the unpaired student’s ‘t’ test 
was applied by using SPSS version 16  and statistical 
significance was indicated by ‘P’ value less than 0.05 (P 
< 0.05) at 95% confidence intervals (95% CI).

Procedure-The sensor was kept on the stand and 
the FVC key pressed. The subject was asked to keep the 
mouthpiece in mouth taking care to avoid obstruction 
by tongue. The start button was pressed and subject 
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was asked to take a maximum inspiration followed by 
forceful expiration and then followed by maximum 
inspiration after which the stop button was pressed.  The 
screen displays values and graphs representing FVC, 
FEV1, MMEF, MEF75%, MEF50%, MEF25%. The best one 
of the three tests was used as observed value.

Results
 In the present study the anthropometric data [age 

in years, height in cms, weight in kgs, BMI in kg/m2 
and BSA in sq.m] of Tibetan males with Indian origin 
when compared to Indian males  showed  that the mean 
and standard deviation observed was not significant 
statistically ( P > 0.05) [95 % CI (-0.25, 2.61), (-1.86, 
3.22), (-2.84, 5.40), (-0.91, 1.53) and (-0.10, 0.02) 
respectively]. (Table No-I)

The vital parameters [respiratory rate (breaths/min), 
pulse rate(beats/min), systolic blood pressure (mmHg)  
and diastolic blood pressure (mmHg)]   of Tibetan males 
with Indian origin and Indian males showed  that the 
mean and standard deviation observed was statistically 
significant in Tibetan young males with Indian origin  
[95% CI (0.42,2.50), (1.39, 4.88), (-0.39, 4.15) and 
(-4.29, -0.26) respectively] except for systolic blood 
pressure which was not statistically significant. (Table 
No-II)

The forced vital capacity parameters [FVC (litres), 
FEV1(L/sec) and FEV1/FVC] were  higher in Tibetan 
males with Indian origin when compared to Indian 
males being statistically significant at  P<0.001  [95% 
CI(0.79,1.08), (0.87, 1.20) and (0.02,0.06) respectively]. 
(Table No-III)

Flow rates [MMEF (L/sec), MEF75% (L/sec) and 
MEF50% (L/sec)] were higher in Tibetan males with 
Indian origin as compared to Indian males. MMEF 
being statistically significant at P <0.01[95% CI for 
MMEF(0.24, 1.17)], but MEF75%  and MEF50% being 
statistically significant at P <0.001  [95% CI for 
MEF75% and MEF50%  were  (2.13, 3.73) and (0.43, 1.51) 
respectively]. The MEF25% was lesser in Tibetan males 
with Indian origin than compared to Indian males but 
this was not statistically significant [95% CI (-0.42, 
0.27)].(Table No-III)

Discussion
Although our subjects in the present study were well 

matched for age, body size and nutritional condition, 
we observed that the values of FVC, FEV1, FEV1/FVC, 
MMEF, MEF75% and MEF50%  in Tibetan young males 
with Indian origin were significantly higher than those 
in the young Indian males. The flow rates indicate the 
patency of smaller airways.

FVC is an important index of pulmonary function.6   
Increase in FVC may be due to the relative increase in 
the negativity of the intrapleural pressure which may 
be brought about by an increased expansion of thoracic 
cavity by muscles of respiration.7 The difference in FVC 
and FEV1 between Tibetan refugees and Caucasians was 
related to differences in height between the 2 groups.8 
Recent studies confirm that FEV1, exhibit systemic 
differences between ethnic groups.9 One of the study 
concluded that higher PFT values in Tibetan youths 
are due to their having a greater alveolar surface area 
and increased capillary surface volume and a greater 
capacity in their O2 transport system.9  A study observed 
that Tibetans born at low altitude do not seem to 
differ from lowlanders with regard to their metabolic 
responses whereas their ventilatory response to exercise 
is greater.10 One of the studies comparing Tibetans 
and Caucasians observed that Tibetan lowlanders born 
with genetic adaptations of their ancestors, could be 
expected to acclimatize to high altitude more quickly 
than Caucasians.11  Another study found that there was 
no statistically significant difference in pulmonary 
functions between Tibetan refugees and Caucasians 
living at moderate altitude.5   Tibetan lowlanders born 
with genetic adaptation of their ancestors could be 
expected to perform better cardiorespiratory parameters. 
Tibetan lowlanders are characterised by smaller muscle 
fibre cross- sectional area, this adaptive change may 
result in a shorter diffusion path for oxygen at the 
muscular level.11   In one study it was found that there 
is an association between genetic ancestry and lung 
functions among subjects who identified themselves 
as African Americans.12 A study showed that improved 
pulmonary functions indicate that there could be a 
change in the compliance of the lungs and a possible 
increase in surfactant levels.13 Another study provided 
the data which indicates that growth at high altitude 
produces small to moderate increase in lung volumes 
(about 6%) relative to genetically similar groups growing 
up at low altitude14.  This indicates that environmental 
factors have interfered in the lung function test values 
of Tibetan young males with Indian origin. Ancestors 
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of the Tibetans youths of our study had been living 
at high altitude since birth, whereas Indian youths of 
our region were born at sea level. Lung functions are 
influenced by chest wall anatomy, mechanical properties 
of the thorax, parenchymal lung development and 
current body mass index.15  More precise information 
is also needed regarding the genetic factors underlying 
the characteristics of ventilatory functions of Tibetan 
youths.16 

Conclusion
The pulmonary function parameters such as FVC, 

FEV1, FEV1/FVC, MMEF, MEF75% and MEF50% showing 
significantly higher values in Tibetan males with Indian 
origin compared to Indian males may be due to stronger 
forces of contraction of the respiratory muscles, high 
compliance, mechanical properties of thorax and better 
parenchymal lung functions. Though Tibetan young 

males with Indian origin of our study were born and 
brought up in India and never migrated to Tibet or 
any other high altitude regions, most of the pulmonary 
function test values are found higher in them. Though 
both Tibetan young males with Indian origin and other 
young Indian males shared similar environmental 
challenges, this difference in PFT could be attributed to 
genetic component. These genetic effects on pulmonary 
function tests may be obscured after some years because 
of environmental conditions existing in their camps. 
Environmental factors  (staying at sea level)  just like 
that of other young Indian males have not made their 
impacts on effects on the lung function tests of Tibetan 
young males with Indian origin that are genetically 
inherited. Therefore it is required to  evaluate the role 
of genetic versus environmental factors in the genesis of 
better lung function tests in Tibetan young males with 
Indian origin.

Table No-I: The anthropometric data of Tibetan young males with Indian origin and other young Indian 
males

Tibetan young males 
with Indian origin Young Indian males ‘t’ value (95% CI)

No. of Subjects 50 50

Age (years) 25.58 ± 4.11 24.40 ± 3.00 1.63 (-0.25, 2.61)

Height (cms) 169.70 ± 6.68 169.02 ± 6.14 0.53 (-1.86, 3.22)

Weight (kgs) 66.30 ± 11.58 65.02 ± 9.06 0.615 (-2.84, 5.40)

BMI (kg/m2) 23.00 ± 3.66 22.69 ± 2.38 0.49 (-0.91, 1.53)

BSA (sq.m) 1.72 ± 0.15 1.75 ± 0.17 -1.10 (-0.10, 0.02)

*P < 0.05, **P <0.01, ***P<0.001

P-value: P < 0.001 HS Highly significant,  P 0.01 to 0.05 S Significant, P > 0.05 NS Not significant

Table No-II:  The vital data of Tibetan young males with Indian origin and other young Indian males 

Tibetan young males 
with Indian origin Young Indian males ‘t’ value (95% CI)

No. of Subjects 50 50

RR(per min) 16.64 ± 2.84** 15.18 ± 2.37 2.78 (0.42, 2.50)

Pulse (beats/min) 78.34 ± 4.77*** 75.20 ± 3.98 3.57 (1.39, 4.88)

SBP (mmHg) 122.60 ± 5.33 120.72 ± 6.08 1.64 (-0.39, 4.15)

DBP (mmHg) 77.48 ± 4.56 79.76 ± 5.53* -2.24 (-4.29, -0.26)

*P < 0.05, **P<0.01 and ***P<0.001
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P-value: P < 0.001 HS Highly significant,  P 0.01 to 0.05 S Significant, P > 0.05 NS Not significant

Table No- III: Comparison of forced vital capacity parameters and flow rates between Tibetan young 
males with Indian origin and other young Indian males 

Variables Tibetan young males with 
Indian origin Young Indian males ‘t’ value (95% CI)

No. of Subjects 50 50

FVC (Litres) 4.59 ± 0.40*** 3.65 ± 0.34 12.66 (0.79, 1.08)

FEV1 (L/sec) 4.17 ± 0.49*** 3.13 ± 0.31 12.64 (0.87, 1.20)

FEV1 / FVC 0.90 ± 0.04*** 0.85 ± 0.04 5.18 (0.02, 0.06)

MMEF (L/sec) 4.14± 1.38** 3.43 ± 0.93 3.00 (0.24, 1.17)

MEF75% (L/sec) 7.28 ± 2.26*** 4.34 ± 1.70 7.31 (2.13, 3.73)

MEF50% (L/sec) 4.80 ± 1.54*** 3.82 ± 1.15 3.59 (0.43, 1.51)

MEF25% (L/sec) 2.30 ± 1.05 2.38± 0.67 -0.44 (-0.42, 0.27)

*P < 0.05, **P<0.01, ***P<0.001

P-value: P < 0.001 HS Highly significant,  P 0.01 to 0.05 S Significant, P > 0.05 NS Not significant
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ABSTRACT 
BACKGROUND: A slow learner  is  one who has the ability  to learn necessary  academic skills ,but at rates and 
depth below  same age peers.[1] These students have learning difficulties which tend to increase,  if the teaching  is  
not suitably graded to their slower rate  of progress, and modified to achieve the most effective ways  of 
learning.[2]As there is a need to introduce variety in teaching learning method for slow learners, which will make their 
learning more interesting , remembering ,repetitive type ,the current  study is planned.  The aim of the present study is 
to compare and evaluate the  modified TBL  method of teaching with that of tutorial method of teaching in 
pharmacology among slow learners of 2nd year medical undergraduates.  
METHODOLOGY: A total of 24 slow learners from II MBBS repeater batch were included in the study. Out of 6 
classes, first 3 classes were taught by modified TBL method and next 3 classes were taught by tutorial method. 
Students taught by modified TBL underwent with IRAT,GRAT and application based exercises  like discussion of 2 
clinical cases with previous university exam questions covering the topic, and drug of the week. Four teams of 
students were constituted by six students in each team .On the day of teaching session, topics were discussed in the 
presence of the faculty facilitator. Students evaluated these teaching sessions through questionnaire. RESULTS: 83 % 
of slow learners felt that the modified TBL sessions were better at fulfilling learning objectives , enabled better 
understanding(83%) , were more interesting(87%) ,ensured greater student participation and involved greater effort on 
the part of students( 91%), as compared to traditional tutorial teaching methods. Most of the students( 96%) opined 
that more modified TBL sessions should be organized in the future.CONCLUSIONS:Modified TBL method of 
teaching improves the learning ability & learning outcomes of the slow learners when compared with tutorial method 
of teaching 
 Key words : pharmacology teaching, tutorials, modified team based learning 
 
INTRODUCTION: 
In today’s world, unfortunately ‘learning’ has 
become a one size-its-all process that is not 

tailored to suit a person’s abilities. The problem, 
however, is that not all children can adapt to such 
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a rigid style of learning. Some student just cannot 
cope with the fast-paced and rigid approach that is 
characteristic of conventional teaching. Due to 
this, a gap forms between their true ability and 
their performance level .  We need to give special 
attention  to slow learners  which will help them to 
overcome their problems that are the concomitants  
of severe educational  and social failure  and they 
need  more time, more repetition, and often, more 
resources from teachers to be successful.[1] As 
today’s conventional teaching is not helping these 
slow learners we teachers need to direct our 
teaching towards the development of slow 
learners. [2]A study on “evaluation of a modified 
team based learning method for teaching general 
embryology to 1st year medical” in department of 
anatomy of St.john’s medical 
college,Bangalore,India showed that modified 
TBL method of teaching were better in fulfilling 
learning objectives, enableling better 
understanding, more interesting, ensured greater 
student participation  and involved greater effort 
on the part of students as compared to traditional 
teaching methods.[3] Another study conducted in 
a medical school of Mauritius to identify slow 
learners, their problems and to innovate a method 
sticking to the time constraint and devised a 
method to streamline their learning in students. So 
they used peer tutoring as innovative method of 
teaching to slow learners .Result of the study 
showed significant improvement in learning 
outcome of slow learners.[4] 
As there is a need to introduce variety in teaching 
learning method for slow learners, which will 
make their learning more interesting , 
remembering ,repetitive type ,the current  study is 
planned.  The aim of the present study is to 
compare and evaluate the modified TBL method 
of teaching versus tutorial method of teaching in 
pharmacology among slow learners of 2nd year 
medical undergraduates   
 
MATERIAL AND METHOD: 
A total of 24 slow learners from II MBBS repeater 
batch were included in the study. Students with < 

40% in Ist internal assessment marks were 
identified as slow learners. Before the beginning 
of study, ethical approval was obtained from the 
institutional ethics committee and written 
informed consent was obtained from students who 
participated in the study. These slow learners were 
given with structured questionnaire to assess their 
attitude towards teaching learning aspects in 
pharmacology . A total of 6 tutorial classes were 
allotted and each class last for 2 hours. Out of 6 
classes,3 classes ie.antianginal 
drugs,anticoagulants & treatment of anemia were 
taught by modified team based learning (modified 
TBL) method and remaining 3 classes ie. drugs 
for Rheumatoid arthritis & gout, Antiemetics , 
Antimigraine  were taught by tutorial method. 
One week prior to modified TBL sessions, all 24 
slow learners was given handouts which contained 
the following: 1) Topic with learning objectives; 2 
)2 clinical case histories with five related 
questions; 3) the previous university exam 
questions covering the topic ,4)drug of the week 
and 5) references. On the day of modified TBL 
session,24 slow learners were randomly 
distributed into 4 teams(6 students in each team) 
.The teams were changed in all three  sessions.   
Modified TBL procedure was explained to all the 
students.All of them  undergone individual 
readiness assurance test for 10 
minutes(IRAT),group readiness assurance test for 
20 minutes(GRAT),and Application based 
exercises(60 minutes).IRAT was conducted by 
giving 10 MCQs to individual students and 
answers was collected immediately and it was 
considered as pretest.In GRAT,group wise 
discussion on MCQs was done . Application based 
exercises was conducted by discussing  2 clinical 
case histories with five related questions with 
previous university exam questions covering the 
topic and drug of the week. Same staff facilitates 
all the sessions. Out of four team, randomly each 
team was asked to present and discuss either of 
any one case history with 5 question and answers, 
university question and answers , drug of the 
week.  The five questions that followed each case 
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history were framed in such a way as to cover, as 
far as possible, all important material related to 
that topic. The drug of the week was taught as 
same as we teach in tutorials.Eg:for the topic 
Antianginals ,drug of the week was Nitrates.At the 
end of each session, post test was conducted by 
giving the  same 10  MCQs given in IRAT. In 
tutorial sessions,lecture was given on the topic and 
drug of the week was discussed.In this study ,TBL 
method is modified according to the learning need 
of slow learners . 
After all six pharmacology classes were 
completed, the students were asked to fill up a 
questionnaire [Table 1]. This questionnaire was 
devised specifically for comparing the modified 
TBL sessions to the tutorial classes on certain key 
aspects of learning ie.overall  satisfaction with the 
method of teaching, impact on quality of learning, 
satisfaction with team assignment, learning impact 
on clinical reasoning ability and professional 
development. These students had to answer total 
eight items with the yes/no options. The number 
and percentage of students responding to each 
item was noted. The mean rating for each item 

was calculated [Table 1]. Students suggestions 
and remarks were also elicited. The facilitator. 
subjective opinion about the modified TBL 
sessions was noted.Learning outcome of slow 
learners were evaluated by comparing pre and 
post test score and also observed their 
performance in 2nd IA which was compared  with 
that of 1st internal marks. 
 
RESULTS: 
All 24 slow learner from 2nd MBBS odd batch 
students responded to the questionnaires. In the 
beginning of study, attitude of slow learners on 
conventional pharmacology teaching and their 
learning abilities with their learning outcomes, 
were assessed through questionnaire. From the 
table 1 it was observed that 42% of students were 
not confidant in subject because of conventional 
teaching method and 88 % think that there is a 
need of more interesting, remembering, repetitive 
type of teaching in pharmacology.29% of students 
accepts that they are lack of concentration, 
communication skills and also low self esteem 
which reduced their learning abilities. 

 

 
Table 1: Assessment of the attitude of slow learners on the teaching and learning aspect  in  pharmacology 
 
Items Items Yes % No % 

Q1 
I can understand pharmacology  very well by conventional 
teaching method 

20 83.3 4 16.7 

Q2 I can take notes during the theory class  21 87.5 3 12.5 
Q3 I can concentrate very well in the theory class 20 83.3 4 16.7 

Q4 
I am confident  in the subject because of the conventional 
teaching method 

14 58.3 10 41.7 

Q5 
I have got good self esteem, communication skills and 
concentration skills 

17 70.8 7 29.2 

Q6 I am aware of my internal assessment marks 23 95.8 1 4.2 
Q7 I got less marks in internal assessment. 23 95.8 1 4.2 
Q8 I need special class to improve my performance  10 41.7 14 58.3 

Q9 
I think there is a need of more interesting, remembering 
,repetitive type of teaching in pharmacology 

21 87.5 3 12.5 
 

At the end of 6 week, perception of all 24  slow learners  on modified TBL method of teaching    versus 
tutorial method of teaching were collected through structured questionnaire . The responses to each 
statement are summarized in Table 2. 
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Table 2: Perception of slow learners on modified TBL method of teaching versus tutorial method of teaching 
 
Items Items MTBL % Tutorials % 

Q1 The teaching method more effective in fulfilling 
learning objectives 20 83.33 4 16.67 

Q2 The teaching method enabled better understanding of 
the subject 20 83.33 4 16.67 

Q3 The teaching method enabled greater student 
participation  22 91.7 2 8.33 

Q4 The teaching method was more interesting and 
interactive 21 87.50 3 12.50 

Q5 The teaching method was more of repetitive type 15 62.50 9 37.50 

Q6 The teaching method will help to improve my 
performance in exams 22 91.67 2 8.33 

Q7 The teaching method required more effort on the part of 
the student 21 87.50 3 12.50 

Q8 This type of teaching classes should be organized in 
future 23 95.83 1 4.17 

 
From Table 2, it is evident that a large majority 
of the students preferred the modified TBL 
method over tutorial method of teaching. 83%  of 
the students felt that the modified TBL sessions 
are better at fulfilling the learning objectives &  
enabled better understanding of the subject and  
87%  felt modified TBL classes are more 
interesting as compared to tutorials  respectively.  
Ninety two and 88% of the students thought that 
the modified TBL method enabled more student 
participation and involved greater effort on the 
part of students as compared to traditional tutorial 
method of teaching. 63% students thought that 
mTBL method was more of repetitive type which 
helps them to remember the subject & it was 
evident that 92 % of students thought that mTBL 
will help to improve their performance in exams 
respectively. 96% of students opined that more 
such modified TBL sessions should be organized 
in the future. 
The learning outcome of the students are assessed 
through their performance in tests . Evaluation of 
pretest and post test showed that slow learners 
after modified TBL classes scored high in post 
test in comparison with post test score after 
tutorial classes. Evaluation of  2nd IA marks 
showed that 71% of slow learners got more 
marks when compared to 1st IA marks.  

Most of them felt that modified TBL method was 
good, provided they were given adequate time to 
prepare for these sessions. From the facilitator’s 
point of view students came well prepared for  
first two sessions and interest in the class was 
kept up throughout. Most of the answers came 
from the students themselves and the facilitator 
had to use the already prepared PowerPoint 
presentation only to show relevant pictures and 
diagrams to further aid understanding. But in 
third session many students did not  prepared for 
the class and facilitator felt difficult to get 
individual answers. 
 
DISCUSSION 
 Slow learner doesn't have the same cognitive  
ability  as  the  other  students  in  their  class,  the 
characteristics  of  a  slow  learner  has  to  be  
understood to  deal with them in the mainstream  
class. The slow learner cannot do complex 
learning i.e.,  learning  which  involves  complex  
thoughts.  They are usually anxious, have low 
self-esteem and poor  concentration  skills.They 
live in the present and have no long-term  goals  
[4].  In  a  medical  school,  the curriculum  
content  is  vast  and  the  time  span limited.  
Most  of  the  teaching  hours  at  the medical 
school are assigned to learning theoretical  
knowledge from didactic lectures and practical 



Comparison and Evaluation of modified TBL method of teaching versus tutorial method in pharmacology  
 

Rekha Nayaka M.R., et al.                                                                                                                               14 

and clinical  skills  from  doing  and  
experiencing. The  curriculum is not designed for 
different  learning  styles  of  the  student and 
definitely not giving any thought to the slow 
learner. The vast curriculum, the huge 
expectations of the teachers  and  parents  put  an  
emotional  burden  on  the students. Such 
students are the ones who go on to becoming 
Slow Learners (SL) [4].These  learners  pose  a  
problem  not  only  for themselves but also  for 
their teachers. Repeated  poor performance 
causes these students to become a burden not 
only to their parents but also to the medical 
school. 
The  current   study  is  focused on  teaching  
methods ie. modified TBL versus tutorial method 
of teaching among slow learners. The most 
widely used method in India for theory classes is 
the lecture method. However there are many 
drawbacks of this method like passive nature of 
audience, limited opportunity for feedback lead 
to low receptivity.[5,6] and very often material 
covered by a lecture can be more easily acquired 
from a textbook or internet etc. Slow learners and 
under achievers learn better by tutorials, as 
lectures do not adapt to the rate of learning of 
individuals.[6,7] 
In order to encourage more interesting active 
teaching learning, modified TBL approach of 
teaching was introduced to the slow learners. 
Three  important principles were followed during 
the study- 1) proper formation of group ,2)pre 
class preparation time was given before each 
session 3) the students must receive frequent and 
immediate feedback on group performance.[8] In  
present study, TBL sessions were modified so as 
to fit them into the time frame of a 2-hour tutorial 
class. Each time 4 new teams were made by 
random selection of students before conducting 
TBL session. Modified TBL sessions were 
designed in a logical sequence, thus promoting 
active learning. An additional benefit  to the  
students  was  that the examination questions  
were also discussed and immediate feedback was 

provided to each group by the faculty facilitator 
after discussion of the case histories .Modified 
TBL method helped student to achieve higher 
level cognitive skills  and also they learnt to 
apply their knowledge in solving clinical 
problems. Such problem solving abilities are 
required on a day-to-day basis by clinicians. 
Students learn better when they have to explain 
their thought process, rather than just reading a 
book and attending a lecture and assuming that  
they have understood the topic. This  method  
play  a  major  role  in  developing  
communication  skills of the students. 
Some of the drawbacks of this method  are  
adequate time should be given to prepare for the 
classes. Thus, it is not possible to use this method 
successfully if the classes follow each other in 
close succession, as is often the case in most 
medical colleges.In one of the study[reference]on 
modified TBL ,Some of the students felt that 
difficult concepts within a particular topic needed 
a lecture class  and that these topics could not be 
adequately covered by the modif ed TBL method. 
A solution to this could be to have short lecture 
classes emphasizing important concepts along 
with active learning methods.[9,10]But in our 
study important concepts were emphasized by  
explaining drug of the week as a part of modified 
TBL method. 
The response of the students in this study 
indicates that most of the students preferred the 
modified TBL method to the tutorial method. The 
students felt that working in teams was an 
effective way of learning content and applying 
this to practice clinical reasoning skills. The 
faculty felt that this method ensured a closer 
interaction between them and the students , also 
found that students learning abilities improved by 
Modified TBL method  which was proved on 
evaluation of pre &  post  test  and 2nd internal 
assessment. Other studies have shown that 
knowledge acquisition with the TBL method 
compared favorably with more traditional 
methods such as lectures.[11-15]A study by  
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Parmelee et al. have recently assessed the 
attitudes of medical students to TBL in the pre-
clinical curriculum. Overall result of the study 
showed that  students gave a favorable evaluation 
of the TBL method of teaching.  
In a field of medical education , there is a need of 
innovative teaching methods which makes the 
students more confidant in gathering data, 
analyzing  and solving  the clinical  problems 
.Modified TBL method of teaching is an active 
teaching method which  creates appropriate 
learning environment for slow learners and also 
proved to improve the learning abilities as well as 
learning outcome of each student .  
 
CONCLUSION: 
Slow learners have been taught by modified TBL 
as well as tutorial method of teaching. The 
students response was encouraging and a 
majority of them preferred  modified TBL 
method over tutorial method and wanted these 
sessions to be continued in future. Modified TBL 
method of teaching created a good learning 
environment to the slow learners and help them 
to improve  communication skills, clinical 
problem  analyzing  and solving ability, enhance 
their confidence to face exams and also improve 
their academic performance. Modified TBL, an 
innovative method of teaching can be 
implemented in curriculum to improve the 
learning abilities and learning outcome of slow 
learners .  
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Introduction
Vesicoureteral	 reflux	 (VUR)	 represents	 the	
retrograde	flow	of	urine	from	the	bladder	to	
the	upper	urinary	tract.[1]	The	true	prevalence	
of	 VUR	 is	 unknown,	 as	 many	 children	
remain	 asymptomatic.	 The	 prevalence	 of	
VUR	in	normal	children	has	been	estimated	
to	 be	 0.4%–1.8%.[2]	 The	 prevalence	 of	
VUR	 is	 significantly	 higher	 in	 siblings	 of	
patients	 with	 VUR	 (46%),	 children	 with	
urinary	 tract	 infection	 (UTI)	 (30%),	 infants	
with	 prenatal	 hydronephrosis	 (16%),	 and	
in	 the	 presence	 of	 urogenital	 anomalies	
such	 as	 posterior	 urethral	 valves	 (60%),	
cloaca	(60%),	and	duplex	kidney	(46%).[3‑5]

Spontaneous	 resolution	of	primary	 reflux	 is	
known	to	be	common.	This	occurs	probably	
due	 to	 remodeling	 of	 the	 ureterovesical	
junction,	 elongation	 of	 the	 intravesical	
ureter,	 and	 stabilization	 of	 bladder	
voiding	 dynamics	 over	 time.	 At	 birth,	 the	
likelihood	 of	 spontaneous	 resolution	 is	
inversely	 proportional	 to	 the	 initial	 grade	
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Abstract
Introduction:	 Appearance	 or	 persistence	 of	 vesicoureteral	 reflux	 (VUR)	 and	 other	 obstructive	
complications	 after	 open	 reimplantation	 of	 ureters	 is	 well	 known	 and	 up	 to	 7.5%	 of	 cases	 require	
reoperation.	 In	 this	 study,	 we	 have	 assessed	 children	 presenting	 with	 recurrent	 urinary	 tract	
infection	(UTI)	following	open	reimplantation	for	VUR.	Materials and Methods:	We	retrospectively	
collected	 hospital	 data	 of	 14	 children	 referred	 to	 us	 for	 management	 of	 recurrent	 UTIs	 following	
open	 ureteric	 reimplantation	 for	 vesicoureteric	 reflux	 from	 January	 2006	 to	 December	 2015.	
Results:	 Fourteen	 children	 presented	 to	 our	 center	 at	 a	 mean	 age	 of	 31.85	 ±	 10.17	 months.	 The	
mean	serum	creatinine	was	0.77	±	0.26	mg%	(range	0.5–1.3).	Urine	culture	was	positive	 in	all	with	
Escherichia coli being	 the	most	 common	organism	grown	on	 culture.	Two	children	had	obstruction	
at	 the	 vesicoureteric	 junction,	 and	 the	 remaining	 twelve	 children	 had	 14	 ureteral	 units	 with	VUR.	
Two	 children	 underwent	 reimplantation	 into	 Boari	 flap,	 five	 underwent	 open	 reimplantation,	 and	
the	 remaining	 seven	underwent	 endoscopic	Deflux	 injection.	Repeat	voiding	cystourethrogram	done	
within	1	year	of	 surgery	 revealed	no	VUR	in	any	child.	Conclusions:	Appearance	or	persistence	of	
VUR	 and	 obstructive	 complications	 after	 open	 reimplantation	 surgery	 is	 a	 matter	 of	 great	 concern	
for	 the	 parents	 of	 these	 children	 as	well	 as	 the	 treating	 pediatric	 urologists.	Appropriately	 selected	
open/endoscopic	treatment	can	help	in	resolving	these	complications.

Keywords: Endoscopic treatment, postoperative complications, ureteral reimplantation, 
vesicoureteral reflux
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of	 reflux;	approximately	80%	of	 low‑Grade	
(I	 and	 II)	 reflux	will	 resolve	 spontaneously	
versus	 about	 50%	 of	 Grade	 III	 reflux.	
Few	 or	 approximately	 20%	 of	 high‑Grade	
(IV	 and	V)	 reflux	 will	 resolve.[6]	 For	 older	
children,	 resolution	 depends	 on	 both	 initial	
grade	 of	 reflux,	 gender,	 and	 age	 at	 initial	
diagnosis.[7]	 Other	 factors	 that	 affect	 reflux	
resolution	 include	 voiding	 dysfunction,	
presence	 of	 renal	 scarring,	 and	 occurrence	
of	reflux	during	bladder	filling	or	emptying.	
In	 general,	 reflux	 is	 more	 likely	 to	 resolve	
in	 younger	 patients	 with	 low‑grade	 reflux	
and	normal	renal	ultrasound	(US).

Due	 to	 the	 risk	 of	 renal	 scarring,	
hypertension,	 and	 renal	 failure,	 the	 main	
goal	 in	 management	 is	 the	 preservation	
of	 kidney	 function	 by	 minimizing	 the	 risk	
of	 pyelonephritis.	 However,	 VUR	 can	
present	 with	 a	 wide	 range	 of	 severity,	 and	
a	 substantial	 proportion	 of	 the	 patients	
may	 not	 need	 any	 intervention.[8]	 A	
conservative	approach	 is	primarily	used	 for	
the	 management	 of	 persistent	 low‑grade	
(Grade	1–3)	VUR.	Surgical	correction,	either	
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by	 subureteric	 injection	 or	 open	 surgery,	 is	 recommended	
in	 patients	 with	 a	 persistent	 high‑grade	 reflux	 (Grade	
4–5	 reflux)	 after	 a	 period	 of	 antibiotic	 therapy.[9,10]	 The	
advantages	 of	 subureteric	 injection	 include	 short	 hospital	
stay,	 surgery	 without	 an	 incision	 scar	 and	 the	 possibility	
of	 being	 performed	 as	 an	 outpatient	 procedure.	 Although	
there	 is	 no	 consensus	 about	 the	 type	 of	 surgery	 for	 these	
patients,	 open	 ureteric	 reimplantation	 is	 mostly	 preferred	
for	patients	with	higher	grade	 reflux.[3,11]	Endoscopic	 repair	
is	less	successful	in	patients	with	high‑grade	primary	VUR,	
multiple	procedures	are	 frequently	necessary,	and	 recurrent	
reflux	develops	in	≈	20%	of	patients.[4,5,12,13]	The	preference	
of	 surgical	 method	 should	 reflect	 a	 balance	 of	 morbidity	
and	efficacy.

Ureteric	reimplantation	has	been	associated	with	a	very	high	
success	rate	of	98.1%.[14]	Although	ureteric	reimplantation	is	
an	 invasive	method	of	 treatment,	 the	 rate	 of	 complications	
has	 not	 been	 studied.	 Suer	 et	al.[15]	 reported	 on	 a	 study	 to	
evaluate	 and	 grade	 the	 severity	 of	 operative	 complications	
in	 children	 undergoing	 open	 surgery	 for	 VUR.	 In	 all,	
383	 children	 who	 underwent	 ureteric	 reimplantation	
between	 2002	 and	 2011	 were	 included	 in	 the	 study.	 The	
mean	 (standard	 deviation	 [SD])	 age	 was	 46	 ±	 25	months,	
and	 the	 mean	 (SD)	 follow‑up	 was	 49.4	 ±	 27.8	 months.	
The	 mean	 (SD)	 hospitalization	 time	 was	 4.7	 ±	 1.6	 days.	
Complications	 occurred	 in	 76	 (19.8%)	 children;	 34	 (8.9%)	
were	 modified	 Clavien	 classification	 system	 Grade	 I,	
22	 (5.7%)	 were	 Grade	 II,	 and	 20	 (5.2%)	 were	 Grade	 III.	
Society	 of	 Fetal	 Urology	 Grade	 3–4	 hydronephrosis,	
obstructing	 megaureters,	 refractory	 voiding	 dysfunction,	
and	a	duplex	system	were	statistically	significant	predictors	
of	 complications	 on	 univariate	 analysis.	 In	 this	 study,	 we	
have	 assessed	 children	 presenting	 with	 recurrent	 UTI	
following	open	reimplantation	for	VUR.

Materials and Methods
This	 study	 was	 undertaken	 with	 approval	 obtained	
from	 the	 university/institutional	 ethical	 committee.	
We	 retrospectively	 collected	 demographic,	 operative,	
and	 follow‑up	 data	 of	 14	 children	 referred	 to	 us	 for	
management	 of	 recurrent	 UTIs	 following	 open	 ureteric	
reimplantation	 for	 vesicoureteric	 reflux	 from	 January	 2006	
to	December	2015.	Data	related	to	detailed	history,	prenatal	
ultrasonography	 findings	 (if	 available),	 age	 at	 ureteric	
reimplantation,	 postoperative	 follow‑up,	 and	 complications	
were	collected.

Similarly,	 data	 related	 to	 the	 children’s	 urine	 analysis,	
urine	 culture,	 renal	 US,	 and	 radiographic	 voiding	
cystourethrogram	 (VCUG)	 done	 at	 our	 center	 were	 also	
collected.	 All	 VCUGs	 demonstrating	 VUR	 were	 graded	
according	 to	 the	 international	 reflux	 study	 classification	
system.	 Intravenous	 urogram,	 computed	 tomography	 (CT),	
and	 radioisotope	 studies	 if	 done	 were	 similarly	 collected	
and	 analyzed.	 	 Associated	 dysfunctional	 voiding	 in	 any	
of	 these	 children	 was	 classified	 by	 a	 validated	 symptom	

score,[16]	 two	 uroflowmetry	 tests	 at	 strong	 desire	 to	 void	
and	residual	urine	volume.

Results
During	 the	 10‑year	 study	 period,	 a	 total	 of	 14	 children	
underwent 	 open	 ureteric	 reimplantation	 at	 a	 mean	 age	 of	
18.07	 ±	 8.54	 months	 (range	 5–30)	 at	 a	 center	 elsewhere	
for	 VUR	 and	 were	 referred	 to	 our	 center	 for	 further	
management	of	recurrent	UTI.	The	children	group	included	
six	male	 and	 eight	 females.	The	 indications	 for	 surgery	 as	
noted	 from	 the	 discharge	 notes	 included	 recurrent	 UTI	 in	
9%,	 deterioration	 of	 renal	 function	 on	 radioisotope	 studies	
in	2%,	and	high‑grade	reflux	in	the	remaining	3%.	Three	of	
these	 fourteen	 children	 underwent	 bilateral	 reimplantation.	
Twelve	 of	 these	 children	 had	 Grade	 IV/V	 reflux,	 whereas	
two	 children	 had	 Grade	 III	 reflux.	 Eight	 of	 these	 children	
had	 undergone	 unilateral	 Leadbetter	 Politano,	 two	 B/L	
Leadbetter	 Politano,	 two	 unilateral	 Cohens,	 one	 bilateral	
Lich	 Gregoire,	 and	 one	 Glen	 Anderson’s	 open	 antireflux	
surgery.	 All	 these	 14	 children	 had	 recurrent	 episodes	 of	
UTI	following	reimplantation.

All	of	 these	children	were	referred	for	further	management	
of	 recurrent	 UTIs	 to	 our	 center.	 The	 mean	 age	 of	 these	
children	 at	 presentation	 to	 our	 center	 was	 31.85	 ±	 10.17	
months	 (range	 15–46).	 The	 mean	 serum	 creatinine	 was	
0.77	 ±	 0.26	 mg%	 (range	 0.5–1.3).	 Urine	 examination	
revealed	 pyuria	 and	 bacteriuria	 in	 all.	 Urine	 culture	 was	
positive	in	all	with	Escherichia coli	being	the	most	common	
organism	 grown	 on	 culture.	 Ultrasonography	 [Figure	 1]	
revealed	 dilated	 pelvicalyceal	 system	 with	 dilated	 ureters	
on	 the	 same	 side	 of	 reimplantation	 in	 12	 children	 and	 on	
the	opposite	nonoperated	side	in	two	children.

CT	 imaging	 revealed	 that	 the	 two	 children	 who	 had	
undergone	 Cohens	 reimplantation	 had	 developed	 ureteric	
obstruction	 at	 the	 reimplantation	 site,	 with	 urinary	 stasis	
in	 ureter	 and	 pelvis	 [Figure	 2].	 VCUG	 revealed	 Grade	

Figure 1: Ultrasonography (USG) shows a dilated pelvicalyceal system 
on the right side
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IV/V	VUR	on	 the	 operated	 side	 in	 the	 seven	 children	 and	
Grade	 III	 VUR	 on	 the	 contralateral	 side	 in	 two	 children	
who	 underwent	 unilateral	 reimplantation.	 Of	 the	 three	
children	 who	 underwent	 bilateral	 reimplantation,	 two	
developed	bilateral	reflux	(Grade	III/IV)	[Figure	3]	and	one	
developed	 unilateral	 reflux	 (Grade	 III).	 All	 these	 children	
were	 treated	 with	 appropriate	 antibiotics	 based	 on	 urinary	
culture	 reports.	 Three	 children	 had	 associated	 symptoms	
of	 [Figure	 4]	 dysfunctional	 elimination	with	mean	 voiding	
scores	 of	 19.4	 and	 were	 put	 on	 a	 conservative	 regimen	
of	 fluids,	 appropriate	 antibiotics,	 and	 stool	 softeners.	 All	
children	improved	with	conservative	treatment.

The	 two	 children	 who	 had	 undergone	 Cohen’s	
reimplantation	 underwent	 open	 antireflux	 reimplantation	
into	 a	Boari	 flap	 as	 the	 ureters	were	 short	 after	 trimming	
of	 the	 narrow	 segment.	 The	 three	 children	 who	 had	
earlier	 undergone	 bilateral	 reimplantation	 were	 treated	
by	 endoscopic	 submucosal	 injection	 of	 Deflux.	 Of	
the	 remaining	 nine	 children,	 five	 patients	 underwent	
open	 Leadbetter	 Politano	 repair,	 and	 four	 underwent	

endoscopic	 submucosal	 injection	 of	Deflux.	With	 a	mean	
follow‑up	of	 56.42	±	31.70	months,	 all	 the	 children	were	
free	 of	 UTI	 and	 urinary	 examination	 revealed	 no	 pyuria.	
Ultrasonography	 done	 in	 follow‑up	 period	 on	 multiple	
occasions	 showed	 no	 persistence	 of	 dilated	 ureters/
pelvicalyceal	 system.	 Repeat	 VCUG	 done	 [Figure	 5]	
within	 1	 year	 of	 surgery	 revealed	 no	 VUR	 in	 any	 child.	
None	 of	 the	 children	 undergoing	 endoscopic	 treatment	
needed	extra	sessions	of	injections.

Discussion
Prevention	 of	 febrile	 UTI	 or	 pyelonephritis	 is	 one	 of	 the	
primary	 goals	 of	 surgical	 management	 for	 VUR.	 Surgical	
cure	 of	 VUR	 reduces	 the	 occurrence	 of	 pyelonephritis	
although	 it	 has	 not	 been	 proven	 to	 reduce	 renal	 injury.	
Patients	 with	 recurrent	 pyelonephritis	 and/or	 persistent	
reflux	 benefit	 most	 from	 surgery.[17]	 Decisions	 for	 surgical	
repair	are	individualized	and	based	on	patient’s	age,	health,	
reflux	 grade,	 clinical	 course,	 compliance,	 renal	 scarring,	
and	parental	preference.[2]

Figure 3: Micturating cystourethrogram shows bilateral reflux, right-side 
Grade V, and left-side Grade III

Figure 2: Magnetic resonance urogram shows a dilated pelvicalyceal system 
and ureter on the right side

Figure 5: Repeat voiding cystourethrogram done 1 year after surgery 
reveals no reflux

Figure 4: Plain X-ray abdomen shows multiple gas shadows, suggesting 
dysfunctional elimination
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American	Urological	Association	 (AUA)	 recommendations	
for	 treatment	were	first	published	 in	1997,	by	 the	pediatric	
VUR	 guidelines	 panel	 of	 the	AUA.[18]	 Factors	 included	 in	
these	 recommendations	 were	 patient	 age	 at	 presentation,	
grade	 of	 reflux,	 unilateral	 versus	 bilateral	 reflux,	 persistent	
reflux	 on	 follow‑up,	 and	 presence	 or	 absence	 of	 renal	
scarring.	In	general,	surgical	intervention	was	recommended	
in	 patients	who	were	 older	 at	 initial	 presentation,	 and	 had	
dilating,	 bilateral,	 or	 persistent	 reflux,	 and	 renal	 scarring.	
Following	 Food	 and	 Drug	 Administration	 approval	 of	
Deflux®	 as	 a	 bulking	 agent	 for	 the	 treatment	 of	 VUR	
Grades	 1–4,	 the	 2010	 AUA	 guidelines	 were	 revised	
to	 include	 endoscopic	 treatment	 of	 reflux	 for	 patients	
with	 febrile	 breakthrough	 UTI.[11]	 Relative	 indications	
for	 surgical	 correction	 include	 high‑grade	 reflux,	 low	
probability	 of	 spontaneous	 resolution,	 renal	 scarring,	
recurrent	 pyelonephritis,	 and	 breakthrough	 febrile	 UTI	
while	 on	 continuous	 antibiotic	 prophylaxis	 and	 parental	
preference.[2]

Options	 for	 surgical	 repair	 of	 VUR	 include	 open,	
laparoscopic,	 robot‑assisted	 laparoscopic	 and	 endoscopic	
techniques.	 Open	 repairs	 prevent	 reflux	 by	 increasing	 the	
length	 of	 the	 intravesical	 ureter,	 facilitating	 compression	
of	 the	 ureter	 against	 the	 detrusor	 muscle	 during	 bladder	
filling.	 Commonly	 performed	 open	 surgical	 techniques	
include	 Lich‑Gregoir,	 Politano‑Leadbetter,	 Glen‑Anderson,	
and	Cohen	procedures.	In	expert	hands,	the	success	rate	for	
ureteric	 reimplantation/ureteroneocystostomy	 in	 children	
with	low‑grade	primary	VUR	approaches	100%.	As	a	result	
of	 these	 outstanding	 outcomes,	 many	 experts	 question	 the	
need	 for	postoperative	 invasive	 imaging.	Most	agree	 that	a	
sonogram	and	urine	examination	is	necessary	at	6–12	weeks	
postoperatively.	 In	 a	 large	 study	 by	 Barrieras	 et al.,[19]	
there	 was	 a	 significant	 difference	 between	 children	 who	
had	 undergone	 surgery	 for	 low‑grade	 primary	 VUR	 (99%	
resolution)	 versus	 those	 with	 high‑grade	 reflux	 (94%)	 at	
1	year	after	surgery.

Early	 complications	 following	 ureteral	
reimplantation/ureteroneocystostomy	 include	 persistent	
reflux,	 contralateral	 reflux,	 and	 ureteric	 obstruction.	
Similarly,	 long‑term	 complications	 include	 ureteric	
obstruction	 and	 recurrent/persistent	 reflux.	 Suer	 et	 al.[15]	
reported	 on	 247	 girls	 and	 136	 boys	who	 underwent	 open	
ureteric	 reimplantation	 with	 a	 mean	 follow‑up	 of	
49.42	 ±	 27.85	 months.	 Complications	 occurred	 in	
76	 (19.8%)	 children	 during	 the	 30‑day	 postoperative	
period.	 Minor	 complications	 occurred	 in	 14.6%	 of	 the	
children	 (8.9%	 Grade	 I,	 5.7%	 Grade	 II).	 The	 most	
common	 infection	 in	 the	 minor	 complication	 group	 was	
febrile	UTIs.	 Interventions	were	necessary	 in	5.2%	(3.4%	
Grade	 IIIa	 and	 1.8%	 Grade	 IIIb)	 mostly	 due	 to	 urinary	
retention,	 hydronephrosis,	 and	 obstruction.	 No	 Grade	 IV	
and	 V	 complications	 occurred	 during	 the	 postoperative	
period.

VUR	 appearing	 or	 persisting	 after	 open	 vesicoureteral	
reimplantation	 represents	 a	 disappointing	 problem	 both	
for	 the	 pediatric	 urologists	 and	 families,	 as	 spontaneous	
resolution	 is	 not	 frequent	 and	 repeated	 open	 surgery	 may	
represent	 a	 challenging	procedure.	Persistent	VUR	may	be	
due	 to	 technical	 faults,	 such	 as	 a	 large	 atonic	 ureter	 or	 a	
short	submucosal	tunnel.	Ideally,	a	length/width	ratio	of	5/1	
is	 indeed	recommended	 to	assure	an	antireflux	mechanism.	
The	 presence	 of	 voiding	 dysfunction	 such	 as	 a	 poorly	
compliant	 bladder	 or	 inadequate	 emptying	 can	 also	 affect	
the	results	of	open	surgery.

In	 our	 series,	 two	 children	 who	 had	 undergone	 Cohen’s	
reimplantation	 developed	 obstruction	 at	 vesicoureteric	
junction.	 These	 children	 underwent	 reimplantation	 into	
a	 Boari	 flap	 as	 it	 was	 difficult	 to	 dissect	 out	 the	 terminal	
portion	 of	 the	 ureter.	 Five	 other	 children	 underwent	 open	
Leadbetter	 Politano	 reimplantation.	 Redo	 reimplantation	 is	
technically	more	 challenging	 and	 requires	 careful	 attention	
to	 detail	 and	 meticulous	 surgical	 technique.[1]	 Dissection	
of	 the	 ureter	 and	 extensive	 mobilization	 are	 required	 to	
achieve	 an	 adequate	 submucosal	 tunnel.	Careful	 dissection	
of	 the	 ureter	 is	 best	 accomplished	 by	 a	 combination	 of	
extravesical	 and	 intravesical	 mobilization	 as	 needed.	 If	
the	ureter	 is	 shorter,	 a	psoas	hitch	can	be	used	 to	 facilitate	
the	 creation	of	 the	 antireflux	mechanism.	Other	 techniques	
to	 consider	 for	 the	 short	 ureter	 include	 the	 Boari	 flap,	
in	 which	 a	 flap	 extending	 from	 the	 dome	 to	 the	 anterior	
wall	 of	 the	 bladder	 based	 on	 the	 posterior	 wall	 can	 be	
rotated	 proximally.	 The	 flap	 should	 be	 wide	 enough	 to	
allow	 creation	 of	 a	 submucosal	 tunnel	 and	 tubularization	
of	 this	 flap.	 In	 the	 short	 ureter,	 a	 nipple	 valve	 can	 be	
created	 in	 association	with	 a	 short	 submucosal	 tunnel.	The	
nipple	 valve	 is	 particularly	 useful	 in	 dilated	 ureters	 and	 is	
fashioned	by	spatulating	the	ureter	and	folding	it	back	onto	
itself.[1]

In	 our	 series,	 a	 total	 of	 seven	 children	 (9	 ureteral	
units	 [UU])	 underwent	 endoscopic	 treatment	 with	 Deflux,	
and	 none	 of	 them	 had	 recurrence	 of	 VUR	 at	 the	 end	 of	
1	 year	 on	 VCUG.	 This	 strongly	 supports	 the	 idea	 that	
endoscopic	treatment	with	Deflux	could	be	used	in	settings	
such	 as	 failed	 open	 reimplantation.	 Kumar	 and	 Puri[20]	
reported	 their	 experience	 with	 endoscopic	 Teflon	 injection	
in	 31	 children	 with	 persistent	 high‑grade	 VUR	 after	
failure	 of	 reimplantation	 of	 ureters.	VUR	was	 successfully	
corrected	in	27	ureters	after	a	single	injection.	They	opined	
that	 submucosal	 Teflon	 injection	 was	 simple	 and	 effective	
day	 care	 procedure	 for	 the	 correction	of	VUR	after	 failure	
of	 reimplantation	 of	 ureters.	 Similarly,	 Capozza	 et	 al.[21]	
assessed	 the	 feasibility	 of	 endoscopic	 treatment	 of	 VUR	
after	 a	 failed	 ureteral	 reimplantation	 in	 28	 patients.	 VUR	
was	 bilateral	 in	 11	 patients,	 for	 a	 total	 of	 39	 UU	 treated.	
The	 endoscopic	 treatment	 was	 performed	 1–7	 years	 after	
surgery	 (average	 2.5	 years).	 Success	 was	 achieved	 in	
22/28	 patients	 (78.5%)	 and	 in	 30/39	 UU	 (76.9%)	 after	
failed	ureteral	reimplantation.
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Conclusions
Appearance	 or	 persistence	 of	 VUR	 and	 obstructive	
complications	after	open	reimplantation	surgery	 is	a	matter	
of	 great	 concern	 for	 the	 parents	 of	 these	 children	 as	 well	
as	 the	 treating	 pediatric	 urologists.	 Appropriately	 selected	
open/endoscopic	 treatment	 can	 help	 in	 resolving	 these	
complications.
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Study of Liver Function Tests in Patients of Hypothyroidism
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ABSTrACT

introduction:
The liver is fundamental in metabolizing thyroid hormones, 
and hepatocytes are often affected in thyroid disease. Thyroid 
disorders often accompany abnormal serum enzyme levels 
and disturbances in liver functions. These thyroid-liver 
associations may cause diagnostic confusions. Neglect of these 
facts may result in over or under diagnosis of associated liver 
or thyroid diseases and thereby cause errors in patient care. 
Aim of the present study was to determine the biochemical 
markers of liver function test Aspartate transaminase (AST), 
Alanine transaminase (ALT) and Alkaline phosphatase (ALP) 
in patients with hypothyroidism and to find their possible 
correlation with thyroid profile.
Material and Methods: The study included 50 patients with 
subclinical hypothyroidism (TSH 6.0-9.9miu/l), 50 patients 
with overt hypothyroidism (TSH ≥10.0 miu/l) and 50 age 
matched normal euthyroid controls. In all study groups FT3, 
FT4, TSH, AST ALT and ALP were estimated. Thyroid profile 
and LFT were estimated using fully autoanalyser. p value 
<0.05 considered as significant.
results: Subjects with both subclinical hypothyroidism and 
overt hypothyroidism had significantly raised serum AST, 
ALT and ALP (p<0.0001) compared to controls. Further, TSH 
showed significant positive correlation with AST, ALT and 
ALP (P<0.001) in both subclinical and overt hypothyroidism,
Conclusion: Hypothyroid patients should be regularly 
checked for biochemical parameters of LFT. As early detection 
and treatment can prevent the further complications related 
to the disorder and will be helpful during the management of 
hypothyroid patients.

Keywords: Liver Function Test, Hypothyroidism, FT3, FT4, 
TSH, AST, ALT and ALP

inTroDUCTion
The thyroid is a endocrine gland which secretes thyroid 
hormones. The main hormones released by the thyroid 
are L-thyroxine (T4) and 3, 5,3I L-tri-iodothyronine (T3). 
Thyroid hormones are crucial for growth and for the 
regulation of protein, carbohydrate and fat metabolism.1 
Thyroid disorders are commonly divided into two major 
categories, hyperthyroidism and hypothyroidism, depending 
on whether serum thyroid hormone levels (T4 and T3) are 
increased or decreased respectively.2 The symptoms of 
hyperthyroidism are weight loss, rapid or irregular heartbeat, 
anxiety, irritability, trouble sleeping, trembling in the hands 
and fingers, increased sweating, increased sensitivity to heat, 
muscle weakness, etc. The symptoms of hypothyroidism are 
weight gain, increased sensitivity to cold, muscle weakness, 
joint or muscle pain, depression, fatigue, pale dry skin, a 

puffy face, a hoarse voice, etc. Thyroid diseases are among 
the commonest endocrine disorders worldwide, it has been 
estimated that about 42 million people in India suffer from 
thyroid diseases. Hypothyroidism is the common thyroid 
disorder with the prevalence of 3.9% in India; subclinical 
hypothyroidism is more common than overt hypothyroidism 
with the prevalence of 9.4%.Euthyroidism refers to the state 
of normal functioning of thyroid gland. Thyroid hormones 
are essential for normal organ growth and development. 
Thyroid hormones regulate the basal metabolic rate of 
all cells, so alteration in there level can affects the entire 
metabolism.1 Thyroid hormones regulate calorigenesis 
in tissues, including hepatocytes and thereby modulate 
hepatic function. The liver in turn metabolizes the thyroid 
hormones and regulates their systemic endocrine effect. 
Thyroid dysfunction may perturb liver function.3 Knowledge 
of the association between hypothyroidism and deranged 
biochemical markers of liver function is important for the 
clinician, to consider an evaluation of thyroid function in the 
work up of the patient with altered liver function tests. This 
may emphasize the need for monitoring liver function in 
hypothyroid patients and vice versa. The present study was 
undertaken to study the influence of thyroid hormones on 
liver function (transaminases) in hypothyroidism.
Present study was done to evaluate the biochemical 
parameters of thyroid function test (FT3, FT4, TSH) and 
liver function test (AST,ALT and ALP) among known 
hypothyroid patient and healthy control as well as to find 
any possible correlation among the measured parameters 
under study.

MATeriAL AnD MeTHoDS 
An analytical cross-sectional study was conducted in 
the Department of Biochemistry, JJMMC davangere. 
Institutional ethical clearance obtained for the study. Total 
no of 50 patients with diagnosed subclinical hypothyroidism 
and 50 patients with diagnosed overt hypothyroidism each, 
coming for thyroid function test were enrolled in the study 
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and compared with 50 age matched normal euthyroid 
controls. Informed consent duly signed by each of the 
participants was taken. 
inclusion criteria
Study conducted on hypothyroid cases irrespective of 
duration of disease and treatment in the age group of 20-50 
years. Healthy adults in the age group of 20-50 years are 
considered as control.
exclusion criteria
History of liver diseases, chronic alcoholism, individuals 
with an active infection or a recent infection including liver 
disease, bone and muscle disease, cardiac disease, pancreatic 
disease, Hepatobillary disease, diabetes, hypertension, 
malignancy, oral contraceptive pills (OCP), pregnancy, and 
drug abusers were excluded.
Sample collection 
5 ml of venous blood was collected from the selected patients 
in a plain test tube. Blood collected in plain tube was allowed 
to clot at room temperature and then centrifuged at 1,500 
rpm for 5 min. Serum so obtained was used to determine 
the thyroid hormones (TSH, FT3, FT4) and serum enzymes 
(ALT, AST, and ALP). If parameters not estimated early, 
serum stored at deep freezer at a temperature of -40c. T3, T4 
and TSH were determined by ELISA method. Serum AST, 
ALT and ALP were estimated by kinetic spectrophotometric 
method using fully automated Erba EM360 autoanalyzer 
Thyroid profile tests (FT3, FT4 and TSH) were estimated 
to categorize subclinical hypothyroidism and overt 
hypothyroidism. Subjects were divided into two groups, test 

group1 and test group 2.
1) Test group 1- consists of 50 patients with subclinical 
hypothyroidism (TSH 6.0-9.9
mIU/L)
2) Test group 2- consists of 50 patients with overt 
hypothyroidism (TSH ≥10.0
mIU/L)

STATiSTiCAL AnALySiS
All the statistical analysis were performed using SPSS 
version 17.0 and Microsoft excel 2007 Data were expressed 
as mean ± SD. ANOVA tests were used to analyze differences 
in biochemical parameters between the control and the test 
groups. Correlations were observed by using Pearson’s 
correlation coefficient and probability (p value) < 0.05 was 
considered significant 

reSULTS
In our study we did not find any significant difference in 
mean level of age (p=0.726) and sex ratio (p=0.648) between 
control group and the test groups (Table 1). Mean of FT3 
AND FT4 levels decreased in both test group1 and test 
group2 when compared with controls with p value found 
to be extremely significantly (p<0.0001) (Table 1, Fig 1). 
Mean of TSH level increased in both test group1 and test 
group2 when compared with controls with p value found to 
be extremely significantly (p<0.0001) (Table 1, Fig 1)
We also found that the mean of AST, ALT and ALP levels 
increased in both test group1 and test
group 2 when compared with healthy controls with p value 

Control
Mean ±S.D

Test group 1
Mean ±S.D

Test group 2
Mean ±S.D

P value

Age (yrs) 32± 4.92 33.98±4.06 35±5.37 0.007
Sex(M/F) 32/18 24/26 28/22 0.865
FT3(4.26-8.10pmol/L) 5.46±0.97 3.80±0.44 3.55±0.36 <0.0001**
FT4 (10-28.2pmol/L) 15.29±2.75 10.13±1.05 8.74±0.33 <0.0001**
TSH (0.465- 4.68mIU/L) 2.87±0.73 8.36±0.78 20.06±3.16 <0.0001**
AST (17-59U/L) 42.38±5.45 72.33±6.04 94.76±4.18 <0.0001**
ALT (21-72U/L) 43.43±6.08 78.38±4.80 95.55±5.18 <0.0001**
ALP (38-126U/L) 99.35±12.44 154.35±8.32 180.91±5.29 <0.0001**

Table-1: Shows comparison between the baseline and biochemical characteristics of the studied groups.

AST ALT ALP
Subclinical hypothyroidism. FT3 r = 0.103

p = 0.475
r = 0.257
p = 0.07

r = 0.294
p =0.03

FT4 r = 0.091
p =0.528

r = 0.105
P = 0.466

r = 0.195
p = 0.173

TSH r = 0.438
p <0.001**

r = 0.415
p <0.05*

r= 0.863
p < 0.001**

Overt hypothyroidism. FT3 r = 0.02
p = 0.877

r = 0.112
p = 0.436

r = 0.008
p =0.951

FT4 r = 0.02
p =0.888

r = 0.08
P = 0.542

r = 0.041
p = 0.775

TSH r = 0.733
p< 0.001**

r= 0.415
p< 0.05*

r= 0.863
p< 0.001**

*denotes significant and ** denotes highly significant p values.
Table-2: Showing correlations between thyroid profile and LFT in subclinical and overt hypothyroidism.
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overt hypothyroidism (Table 2, Fig 4 and 5).

DiSCUSSion 
Thyroid dysfunction is found to be common across all age 
groups. Previous studies have shown that females are more 
hypothyroisism than male,2,3 but in our study we dint find 
that relation. The terminology subclinical hypothyroidism 
is gaining importance, based on evidence that potentially 
important tissue abnormalities can occur during progressive 
thyroid failure before the serum T4 concentration becomes 
clearly subnormal. The major concern with subclinical 
hypothyroidism has been risk of progression to overt 
hypothyroidism.4 Liver abnormalities in thyroid diseases or 
thyroid abnormalities in liver diseases were known in the
Past. However, the cause and effect relationship between the 
two is now becoming clear.5 In the present study an attempt 
is made to assess liver functions (AST, ALT and ALP) in
patients with subclinical and overt hypothyroidism and 
compare with healthy euthyroid controls. Our data showed 
a significant increase in AST, ALT and ALP levels in 
hypothyroid patients when compared to healthy controls and 
this increase was also significant when overt hypothyroid 
patients were compared with subclinical hypothyroid patients 
(Table 1 AND FIGURE 2). The findings of our study is in 
corroboration with findings of the study by Kalita N et al6, 
Yadav A. et al.7, p.d Griffiths et al8 and Pandey R. et al.1 Malik 
and Hodgson10 mentioned that thyroid hormones T3 and T4 
are essential for the growth, development and function of 
all organs of the body. They regulate BMR of all cells of the 
body including the hepatocytes and thereby modulate hepatic 
function. The liver in turn metabolises thyroid hormones 
and regulates their systemic endocrine effects. Therefore 
thyroid dysfunction may disturb liver function and liver 
disease affects thyroid hormone metabolism and a variety 
of systemic diseases affect both organs. It highlights a close 
relationship between thyroid and liver in health and disease.
In our study TSH level showed significant positive 
correlation with AST, ALT and ALP levels in subclinical and 
overt hypothyroidism. (Table 2, FIGURE 3-5).
The positive correlation of TSH levels with levels of ALT in 
both patients with subclinical hypothyroidism (test group 1) 
(p<0.005) and over hypothyroidism (test group 2) (p<0.005) 
in our study may be explained by the observations made by 
Targhar G. et al.11, Khan T. et al.12 and Prakash A. et al.13 

Figure-1: Showing means of FT3, FT4 and TSH in the studied 
groups

Figure-2: Showing means of AST, ALT and ALP in the studied 
groups

Figure-4: Showing Pearson’s correlation between TSH and AST 
in test group 2

Figure-5: Showing Pearson’s correlation between TSH and ALT 
and ALP in test group2

Figure-3: Showing Pearson’s correlation between TSH and AST, 
ALT and ALP in test group1
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again found to be extremely significantly (p<0.0001) (Table 
1, Fig 2).
On observing correlation using Pearson’s correlation 
coefficient, we found that TSH levels
Showed highly significant positive correlation with AST 
(p<0.0001), ALP (p<0.0001) and significant positive 
correlation with ALT levels (P<0.05) in subjects with 
subclinical hypothyroidism (Table 2, Fig 3). TSH levels also 
showed highly significant positive correlation with AST, 
ALP (p<0.0001) and ALT levels (P<0.005) in subjects with 
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that thyroid alteration effects the liver enzymes like ALP, 
AST and ALT. The significant positive correlation of TSH 
levels with AST and ALT levels in both subclinical and 
overt hypothyroid subjects (p<0.0001 and p <0.05) may be 
because of myopathy associated with hypothyroidism. The 
significant positive correlation of serum TSH levels with 
ALP in both sublinical and overt hypothyroidism (p<0.0001) 
may be explained on the basis observations of Klion F et 
al.14 that in hypothyroidism there is an increase in membrane 
cholesterol phospholipid ratio and diminished membrane 
fluidity, which affect a number of canalicular membrane 
transporters and enzymes, including the Na+, K+-ATPase 
resulting in the change of ALP enzymes. Hypothyroidism 
may be associated with deteriorating liver function. The 
liver function should, therefore, be regularly monitored for 
evaluation of patients presenting with hypothyroidism and 
vice versa.

ConCLUSion
To conclude, the present study indicates that thyroid disorder 
might cause significant effect on
metabolism of various cells including hepatocytes reflected 
by increase in biochemical parameters of liver function test 
AST ALT and ALP in both subclinical and overt hypothyroid 
subjects. This suggests that hypothyroid patients should be 
regularly checked for biochemical parameters of liver and 
kidney function tests. Early detection and treatment can 
prevent the further complications related to the disorder and 
will be helpful during the management of thyroid patients.
Limitations 
Further studies are required to be carried out in large sample 
size to confirm our findings.
Future studies are also needed to evaluate the general 
population and to trace the subjects under risk for development 
of multi organ dysfunction due to thyroid alteration.
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ABSTRACT
Introduction : Lipemia may be defined as the presence of high concentrations of emulsified fat or fatty substances in the blood. It makes the blood 
look turbid after a lipid rich meal. 
Objectives : The objective of the present study was to estimate the levels of urea and cholesterol in lipemic serum samples before and after 
ultracentrifugation. 
Materials & Methods : This study comprised of 30 lipemic serum samples. All the samples were analyzed for urea and cholesterol values before 
and after ultracentrifugation. The differences in the results were analyzed by using paired t test. 
Results :It was observed that the mean and standard deviation of serum urea obtained after ultracentrifugation were lower than that obtained before 
ultracentrifugation. The p value was less than 0.05. Similarly, the mean and standard deviation of cholesterol values obtained after 
ultracentrifugation were found to be lower than that obtained before ultracentrifugation. The p value was less than 0.05. 
Conclusion :Therefore the study concludes that ultracentrifugation helps to eliminate lipemia to a minor extent in urea and to a significant extent in 
cholesterol and thus produces reliable results.

KEYWORDS
Urea, Cholesterol, Lipemia, Ultracentrifugation.

INTRODUCTION
Laboratory errors may be classified as pre-analytical, analytical and 
post-analytical with respect to their source and time of presentation. 
Analytical interference is a deviation from the target value of the 
analyte caused by the presence of some endogenous and exogenous 

1substances . Endogenous factors are the ones that originate within the 
body. Few of them are hemolysis, bilirubin, lipemia etc. Common 
causes for lipemia are: Diet, alcohol ingestion, diabetes mellitus, 
chronic renal failure, pancreatitis, multiple myeloma and drugs such as 

2protease inhibitors, oral contraceptives .

Lipemia is the presence of fats in the bloodstream in excess. It renders 
the blood a milky appearance. The interference caused by lipemia is 
fundamentally different from those associated with hemolysis and 
icterus. In human beings, the plasma normally contains 0.5 – 0.8 grams 
of lipid per 100 cubic centimeters (cc) and lipemia originally appears 
when values above these figures but below 1 gram per 100 cc are 

3reached .  Several laboratory methodologies may suffer lipemia 
interference. Spectrophotometry is the most affected one. Lipoprotein 
particles absorb the light inversely proportional to the wavelength used 

4in the analysis . The interference from lipemia may be reduced by a 
number of ways including, the use of sample blank reading, kinetic 
analysis, changing the wavelength at which the reaction is read to the 
one at which there is minimal absorbance from the interferant and the 

5use of commercial preparations that clear lipid content from serum .

Urea is the end product of protein metabolism which is synthesized in 
the liver through the urea cycle. Increase in the plasma urea 
concentration beyond the normal range indicates uremic state. Causes 
for uremia are pre-renal, renal and post renal which could be due to 
various abnormalities. Cholesterol is a lipid containing a steroid 
nucleus. It is an integral component of the biological membranes. It 
serves as the precursor for steroidogenesis. Accumulation of 
cholesterol beyond the normal range leads to cardiovascular disorders.
The objective of the present study was to estimate the levels of urea and 
cholesterol  in l ipemic serum samples before and after 
ultracentrifugation. 

MATERIALS AND METHODS
This study comprised of 30  lipemic serum samples which were 
obtained from the Dr. Prabhakar Kore Hospital, Belagavi, Karnataka, 
India.

Visibly turbid  serum samples were collected. They were first 
centrifuged at 3000 rpm for 15 minutes. Further they were divided into 
2 aliquots. The first aliquot was used for estimating urea and 

cholesterol levels and the values were recorded. The second aliquot 
was subjected to ultracentrifugation at 40,000 rpm for 15 minutes. The 
supernatant thus obtained was discarded. Biochemical analysis of urea 
and cholesterol was performed on the infranatant and the values so 
obtained were recorded.

Urea was estimated by Glutamate Dehydrogenase (GLDH) – Urease 
method and cholesterol by Cholesterol oxidase - Peroxidase (CHOD - 
PAP)method using ErbaChem 7 Semiautoanalyzer.

The data obtained was analyzed statistically by computing descriptive 
statistics, the mean, standard deviation, paired t value and p value were 
calculated.

RESULTS
It was observed that the mean values for urea before and after 
ultracentrifugation were 46.86 mg/dl and 36.65mg/dl respectively. 
The p value was < 0.05. Also, the mean values for cholesterol before 
and after ultracentrifugation were 227.83 mg/dl and 163.28 mg/dl 
respectively and the p value was <0.05. This shows that there is a 
significant difference in the urea and cholesterol values obtained after 
ultracentrifugation. 
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DISCUSSION
Our study is in agreement with the study conducted by Calmarza P and 
Cordero J to see the difference in the levels of cholesterol, 
triglycerides, alanine transaminase, aspartate transaminase, urea, 
creatinine, iron, glucose etc. before and after ultracentrifugation. The 
greatest difference in the parameters analyzed was found for alanine 
transaminase, triglycerides and cholesterol. Glucose was the least 
affected parameter. Minor changes were found in the concentration of 
phosphorous, gamma glutamyltransferase, urea, creatinine, iron, total 

2protein, uric acid, bilirubin, aspartate transaminase and calcium . 
Sample turbidity from lipemia most significantly affects the 
photometric assays (end point, nephlometric or turbidimetric) due to 

6light scattering and absorption of light by the lipids .

A study was conducted by Jabbar J, Raza SQ and Baig A to evaluate the 
effect of ultracentrifugation to eliminate lipid interference which 
suggested that, the removal of turbidity by ultracentrifugation is time 

7saving, cost-effective and provides reliable results . 

In a study done by Dimeski G and Jones BW to differentiate the 
effectiveness of lipid removal by high speed centrifuge with 
ultracentrifuge, the mean differences from the aliquots for the 
ultracentrifuged and high speed centrifuged sample pools were almost 
similar. The data obtained from the study confirmed that 
recentrifugation of the sample using high speed centrifuge is almost as 
effective as ultracentrifugation.

CONCLUSION
The study concludes that:
Ÿ The va lues  of  urea  and  choles te ro l  obta ined  af te r 

ultracentrifugation were lower.
Ÿ Therefore ultracentrifugation helps to eliminate lipemia to a minor 

extent for urea estimation and to a major extent for cholesterol and 
produces reliable results.   

LIMITATIONS
The limitation of the present study was small sample size as lipemic 
samples are not routinely available. 
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A B S T R A C T

Introduction: Lichen striatus is an idiopathic self-limiting inflammatory linear dermatosis, mostly
affecting children. There is a definite paucity of studies on the treatment options of lichen striatus in
children from India.Routinely prescribed medications like topical steroids, emmolients and tacrolimus.
But these cases treated uniquely with topical tazarotene.
Objective: The aim of this study was to analyze the treatment with topical tazaroteneof lichen striatus in
children.
Materials and Methods: The present observational study was conducted in the Department of
Dermatology, Jawaharlal Nehru Medical College and KLE Hospital, Belgavi. All children up to 10
years presenting with lichen striatus in the Dermatology Outpatient Department Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi of were taken as study participants. A detailed general, systemic, and
cutaneous examination was done. Relevant investigations were carried out whenever necessary and topical
tazarotene given for application. The pre–treatment and post treatment findings were recorded in a pro
forma for analysis and interpretation of data.
Results: The prevalence of lichen striatus in our outpatient pediatric population was 0.48%. male cases
outnumbered females with a ratio of 4:2. The mean age of onset was found to be 3.7 years. Upper
extremities and lower extremities were the most common sites involved.
Conclusion: Long-term studies with increased number of cases will help in better understanding of this
rare disease in children and its treatment with topical tazarotene.

© 2019 Published by Innovative Publication.

1. Introduction

Lichen striatus is an uncommon, idiopathic linear dermato-
sis, primarily seen in children between ages of 4 months
and 15 years with female predilection.1 Eruption consists
of typically sudden onset of flat topped,1–3 mm, pink, tan
or hypopigmented papules arranged linearly often along
the lines of Blaschko.2 Lesions are usually solitary, rarely
multiple, seen to be distributed bilaterally. Lesions occur
most commonly over limbs but may also occur on trunk,
face rarely. This self Limited dematosis resolves within 1-
2 years.3 Retinoids and topical steroids have been proved
to be beneficial in treatment.4 In this study, we provide

* Corresponding author.
E-mail address: drsnehallunge@gmail.com (S. Lunge).

a case series of linear LS treated with topical tazarotene.
The patients not only achieved complete resolution of their
pruritus but also cosmetic appearance. The common side
effect of topical tazarotene is localized irritation at treatment
sites, but patients in this case series tolerated the treatment
well.

2. Case 1

A 5 year girl presented with h /o itchy red lesions over
right forearm since 1 year. There was gradual progression
of lesions to involve right index fingernail in span of 2-
3 months. No history of atopy and no symptoms of
infection were reported in preceding weeks of eruption.
On examination multiple hypopigmented papules extending

https://doi.org/10.18231/j.ijced.2019.049
2581-4710/© 2019 Published by Innovative Publication. 228
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from right mid forearm to index finger were seen. The
patient was treated with tazarotene 0.1% cream at night time
application for 3 months and intra- matrix triamcinolone
injection was given every month for 3 months. At follow up
after 3 months, complete resolution of lesions was observed.

3. Case 2

A 2 year boy presented with history of asymptomatic white
lesions on his left hand since 1 year Figure 3 . History of
gradual progression of lesions was present. History of atopy
was present. On examination multiple hypopigmented
macules to flat topped papules in linear fashion were seen
without erythema or scaling. Patient was treated with
tazarotene 0.1% cream at night for 3 months. At follow up,
patient’s mother reported complete resolution of lesions. On
examination minimal residual hypo-pigmentation was seen.

4. Case 3

A 1 1
2 year old boy presented to our OPD with history

of itchy red lesions over his left forearm since 6 months
which were gradually progressive Figure 4 . Patient was
given topical desonide cream for 15 days following which
he developed white lesions. On examination multiple
hypopigmented flat topped papules were seen in linear
fashion over left forearm without any erythema or scaling.
Patient was treated with tazarotene 0.1% cream at night for
3 months. At follow up, patient’s mother reported complete
resolution of lesions.

5. Case 4

A 2 year female baby presented with history of
asymptomatic linear white lesions over her right hand
since 1 year Figure 1 . History of administration of
MMR vaccine 1 year back following which she developed
tiny pink raised lesions which eventually subsided over
4 months period, after which the white lesions appeared.
On examination hypopigmented macules in linear fashion
were present over medial aspect of right arm and forearm
with minimal scaling. Patient was given topical tazarotene
0.1% in the night for local application for 3 months. At
follow up, patient’s mother reported complete resolution of
lesions Figure 2 . On examination minimal residual hypo-
pigmentation was seen.

6. Case 5

A 8 year old boy presented with history of itchy white
lesions on left leg since 6 months Figure 5 . He was
initially given topical triamcinolone ointment at night for 1
month with which he had minimal improvement. There was
appearance of white lesions at same site. On examination
multiple hypopigmented flat topped papules were seen in
linear fashion over medial aspect of left leg. Patient was

treated with tazarotene 0.1 % cream at night for 3 months
Figure 6 . At follow up, complete resolution of lesions was
observed with residual hypo-pigmentation.

7. Case 6

A one-year male baby presented with history of white
lesions over left leg for 2 months, which started as a small
patch and was extending in size in a linear fashion. On
examination tiny hypopigmented papules coalescing to form
a plaque in a linear fashion with no scaling was present over
left thigh. Patient was given topical tazarotene for 2 months.
At follow up there was more than 50% improvement in
lesions.

8. Materials and Methods

The present observational study was conducted in the
Department of Dermatology, Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi. All children up to
10 years presenting with lichen striatus in the Dermatology
Outpatient Department of, Jawaharlal Nehru Medical
College and KLE Hospital, Belgavi, for the period of 1
year were taken as study participants. A detailed general,
systemic, and cutaneous examination was done. Relevant
investigations were carried out whenever necessary. And
topical tazarotene were given. The pretreatment and post
treatment findings were recorded in a pro forma for analysis
and interpretation of data.

9. Results

During the study, 990 pediatric patients attended our
dermatology outpatient department. Of these, 6 had lichen
striatus. Thus, the prevalence of lichen striatus in our
outpatient pediatric population was 0.48%. male cases (4;
70.00%) outnumbered females (2; 30.00%) with a ratio of
4:2. The maximum number of cases was seen in patients
from 0 to 5years of age (5; 90.00%). The age and sex
distribution of lichen striatus in childrenTable 1 . The mean
age of onset was found to be 3.7 years. The youngest
patient was 1 year old. Upper extremities (4; 80.00%) and
lower extremities (2; 20.00%) were the most common sites
involved in lichen. All the cases had unilateral presentation.
Involvement of right side (2; 20.00%) was more than the left
side (4; 80.00%). Family history was absent in all the cases.
Nail involvement was noted only in one case in our study.

Table 1: The age and sex distribution of lichen striatus in children

Age group
(years)

Male
n(%)

Female
n(%)

Total
n(%)

0-5 3(60%) 2(30%) 5(90%)
5-10 1(10%) 0 1(10%)
total 4(70%) 2(30%) 6(100%)
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Fig. 1: A 2 year female showing asymptomatic linear white
papules over her right hand since 1 year

Fig. 2: Resolution of lesions after treatment

Fig. 3: A 2 year boy showing white linear papules on his left hand
since 1 year

Table 2: Site involvement

face nil
trunk nil
Upper limb 4
Lower limb 2

Fig. 4: A 1 1
2 year old boy showing red lesions over his left forearm

since 6 months

Fig. 5: A 8 year old boy showing white papules on left leg since 6
months

Fig. 6: Treated with tazarotene 0.1 % cream at night for 3 months
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10. Discussion

Lichen striatus is one of the dermatoses that follow
Blaschko’s lines. Somatic mutation secondary to an
acquired event such as viral infection leading to an
abnormal clone of cells to express a new antigen, resulting
in the phenotypic skin changes.5 It is an uncommon
condition for which no effective treatment has been
established. Observation is a common approach specially
for asymptomatic lesions. Patients seek for the treatment for
pruritic lesions and located on cosmetically sensitive areas.
For inflamed lesions topical steroids are most commonly
used. There were conflicting results regarding use of
topical steroids and shortening of duration of lesions.6

There have been several studies of use of topical calcineurin
inhibitors and calcipotriol in addition to topical steroids and
intra- lesional steroids. Topical tacrolimus was successfully
used by AncaChiriac et.al in their case report.7 Topical
pimecrolimus was used successfully by Campanati A .et
al.8 Aloi F.et al have shown improvement with just topical
emmolients in their study.9 Mopper C .et al have shown
in their study, that LS completely resolves without any
treatment within 3-12 months.10

In this case series we observed complete resolution of
LS with topical tazarotene. The patients not only achieved
complete resolution of lesions and relief from pruritus but
also better cosmetic appearance. Topical tazarotene may
cause local irritation. The tolerability of treatment in our
patients was good.

11. Conclusion

We describe 6 cases, with classical features of lichen striatus
occurred on different anatomic sites, in different ages of
patients, with good response to treatment or self-limiting
course. This case series has demonstrated the efficacy
and tolerability of topical tazarotene treatment in pediatric
population. To our knowledge, there are very few reports
showing successful treatment with this therapy. Symptoms,
duration and severity of disease improved markedly. The
common side effect of topical tazarotene is localized
irritation at treatment sites, but patients in this case series
tolerated the treatment well.
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Abstract

Objectives: The aim of the study was to evaluate the association between stress hyperglycaemia and in hospital
and 30-day mortality in patients with acute ST elevation myocardial infarction (STEMI).

Materials and methods: This one-year hospital based cross sectional study was performed in the Department of
Cardiology, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi from January 2017 to
December 2018. A total of 465 patients with STEMI were evaluated for ad-mission blood glucose levels and
outcome.

Results: Out of 465 patients, 255 (54.84%) patients had elevated admission blood sugar levels (≥ 140 mg/dL). A
total of 47 patients (10.10%) died out of which 34 died during hospitalization. Those who presented with serum
blood glucose levels of more than 140 mg/dL had an advanced Killip class and a poorer outcome. Mortality was
significantly higher in patients with admission blood glucose levels of >200 mg/dL (15.28% vs. 8.11% with 140 to
200 mg/dL and 7.62% with <140 mg/dL; p=0.046) irrespective of the diabetic status and the mean blood sugar level
in patients who expired was significantly higher (227.09 ± 131.53 vs. 178.83 ± 96.02 g/dL; p=0.018). Also, non
survivors had a greater degree of left ventricular dysfunction (40.11 ± 5.56 vs. 43.70 ± 4.61%; p<0.001) and lower
mean systolic blood pressure (96.36 ± 30.75 vs. 123.17 ± 27.56 mm Hg; p<0.001) in comparison to survivors.

Conclusion: Based on univariate analysis stress hyperglycaemia on admission is a predictor of mortality and
could be used in stratification of risk in patients with Acute STEMI.

Keywords: Diabetes mellitus; STEMI; Stress hyperglycaemia

Introduction
In recent years, much attention has been given to the evidence that

the concomitant occurrence of hyperglycaemia in patients admitted to
the intensive care units with an acute myocardial infarction enhances
the risk of mortality and morbidity whether the patient has diabetes or
not [1]. Subjects with diabetes mellitus have a substantially increased
risk of death after myocardial infarction, as compared with non-
diabetic age matched controls. The high prevalence of undiscovered
abnormal glucose metabolism among patients with AMI, may in part
explain the association between glucose levels and mortality, especially
in individuals who are not diagnosed as having diabetes at the time of
the AMI. Although the diagnosis of diabetes may not be made on the
basis of a single blood glucose value, casual blood glucose levels of
>200 mg/dl (11.1 mmol/l) or more suggest the existence of diabetes,
and as a consequence, the risk of mortality after AMI in this group
may be disproportionately high and should be evaluated separately [2].

High blood glucose levels after Acute Myocardial Infarction may be
the result of high levels of circulating stress hormones but may also be

an indicator of incipient pancreatic beta cell failure that becomes
unmasked under stressful conditions. Although hyperglycaemia may
itself be detrimental for the ischemic myocardium, in many patients it
may rather represent a marker of metabolic abnormalities clustered in
the insulin resistance syndrome, which is associated with high risk of
cardiovascular disease. Alternatively, it has been proposed that blood
glucose constitutes a risk factor for cardiovascular disease over a wide
array of values, even in the normoglycemic range [2]. However, even
though a positive association between hyperglycaemia at the time of
event and subsequent mortality from MI has been reported, its
prognostic impact in non-diabetic and diabetic individuals has not
been very well understood [2-4].

Considering the lack of data on Prognostic Impact of
Hyperglycemia in Nondiabetic and Diabetic patients with ST-
Elevation Myocardial Infarction, the present study was under-taken
with special emphasis on in hospital and 30-day mortality.
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Research Methodology

Study population
This hospital based prospective observational study was undertaken

in the Department of Cardiology of a tertiary care teaching hospital
situated in north Karnataka, India from January 2017 to December
2018. Considering the availability of cases, feasibility, a total of 465
patients aged more than 18 years, diagnosed to have Acute ST
myocardial infarction (STEMI) based on electrocardiogram (ECG)
were included. Patients with renal failure requiring renal replacement
therapy, conditions that affect blood glucose per se, such as pregnancy,
drug therapy –  e.g. steroid and concomitant acute infections were
excluded from the study. The ethical clearance was obtained from the
Institutional Ethics committee prior to the commencement.

Patients who were eligible were briefed about the nature of the study
and interventions to be done and a written informed consent was
obtained. They were interviewed and demographic data like gender
and age were noted. Also, history of diabetes mellitus, hyper-tension,
smoking, and alcohol consumption were obtained. A thorough
physical examination was conducted to assess the vital parameters.

Electrocardiographic and enzymatic analysis
The included patients were subjected for ECG in order to diagnose

the type of myocardial infarction, followed by systemic examination. A
standard 12-lead ECG with maximal ST-segment elevation was chosen
for measurements. The ECG was recorded at a paper speed of 25
mm/sec at a calibration of 1 mV=10 mm. STEMI was diagnosed
according to the ESC and ACC criteria [5,6] as constrictive chest pain
lasting longer than 30 min and an increased CK (MB fraction >200
U/l) and/or increased cardiac TI more than 2 microgram\L and/ or
new ST elevation at the J point in two contiguous leads >0.2 mv leads
v2-v3 or >0.1 mv in other leads) [6].

Echocardiography
All included patients were assessed with echocardiography at the

time of index hospitalization. The left ventricular end-diastolic
diameter was measured from the long axis of the left ventricle, and the
left ventricular ejection fraction was calculated using single -plane
Simpson’s method using two‑dimensional echocardiography (ECHO).

Glucose Measurements
Under all aseptic precautions, blood samples were collected by

venipuncture and collected in vacutainer. The sample was collected at
the time of admission to investigate HbA1c and blood sugar levels.
HbA1c was calculated by high performance liquid chromatography.

Study End Points
Endpoint event was in hospital cardiac death and 30-day mortality.

Each patient/reliable relative was telephonically contacted after 30 days
of admission to assess their clinical state/survival status.

Statistical Analysis
The data obtained was coded and entered into Microsoft Excel

Worksheet. The categorical data was expressed as rates, ratios and
proportions and comparison was done using chi-square test or Fisher’s
exact test. The continuous data was expressed as mean ± standard

deviation (SD) and comparison was done using independent sample t
test. At 95% CI a prob-ability value (p value) of less than or equal to
0.05 was considered as statistically significant.

Results
The baseline characteristics of the study population are depicted in

Table 1. The mean age of patients was 58.24 ± 11.53 years and 76.13%
of the study population were males.

Parameters Findings
Distribution
 (n=465)
Number

Percentage

Admission blood
sugar levels (mg/dL)

< 140 210 45.16

140 to 200 144 30.97

> 200 111 23.87

Mean blood sugar
levels (Mean ± SD) 184.90 ± 90.75 mg/dL  --  --

Median blood sugar
levels (Range) 154 mg/dL (65-663 mg/dL)  --  --

HbA1c levels (%)

< 6.5 111 23.87

≥ 6.5 199 42.8

Not done 155 33.33

Mean HbA1c (%) 7.93 ± 2.31  --  --

Median HbA1c
(Range) (%) 7.35 (4.40 to 15.90)  --  --

History of diabetes
mellitus

Positive history of DM 168 36.13

Newly detected diabetic 55 11.83

Non diabetic 242 52.04

Risk factors

Hypertension 206 44.3

Smoking/Tobacco
consumption 48 10.32

Alcohol consumption 9 1.94

Gender
Male 354 76.13

Female 111 23.87

Age group (years)

21 to 30 8 1.72

31 to 40 26 5.59

41 to 50 75 16.13

51 to 60 162 34.84

61 to 70 141 30.32

71 to 80 41 8.82

81 to 90 11 2.37

> 90 1 0.22

Mean age (Mean
±SD) (years) 58.24 ± 11.53  --  --
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Median age (Range)
(years) 59 (24 to 92)  --  --

Time from onset of
symptom to
admission (hours)

> 6 218 46.88

≤ 6 247 53.12

Type of MI

AWMI 252 54.19

HLMI 2 0.43

IWMI 207 44.52

PWMI 4 0.86

Coronary
angiography
findings

Not Done 61 13.12

Single vessel disease 214 46.02

Double vessel disease 125 26.88

Triple vessel disease 53 11.4

Recanalized 12 2.58

Mode of treatment

Conservative 46 9.89

Primary angioplasty in
myocardial infarction 147 31.61

Plan old balloon angioplasty 1 0.22

Reteplase 10 2.15

Streptokinase 255 54.84

Streptokinase/Tenecteplase 1 0.22

Tirofiban 1 0.22

Thrombus aspiration 1 0.22

Tenecteplase 2 0.43

Urokinase 1 0.22

Killips Class

I 252 54.19

II 145 31.18

III 38 8.17

IV 30 6.45

Left ventricular
ejection fraction

30 to 39 42 9.03

40 to 49 336 72.26

50 to 60 87 18.71

Mean LVEF (Mean
±SD) (%) 43.33 ± 4.83  --  --

Median (Range) (%) 45 (30 to 55)  --  --

Outcome

Alive 418 89.89

In hospital mortality 34 7.31

Mortality within 30 days 13 2.8

Table 1: Baseline characteristics of the patients.

Anterior STEMI was present in 252 (54.19%) of the patients and a
history of Diabetes Mellitus as a Cardiovascular risk factor was present
in 168 (36.13%) patients. Among the 465 patients included in the
study, 147 (31.61%) patients underwent primary PCI, whereas 269
patients (57.84%) received fibrinolytic therapy, while 47 patients were
treated conservatively (8.34%) and one patient (21%) was treated with
POBA and thrombus aspiration. History of hypertension was obtained
in 206 (44.30%) patients and 10.32% of the individuals gave a history
of smoking/tobacco consumption (Table 1).

Value of glycemia on admission was higher in patients with
Diabetes Mellitus in comparison to non-diabetics. Glycemia of >140
mg/dL was present in 78.02% of the diabetic patients and only 17.40%
of the non-diabetic patients. In hospital mortality was comparable in
patients with or without DM (4.73% vs. 2.58%) (Table 2).

Serum RBS at
admission

Outcome
Total

Survivor Non survivor*

No % No % No %

< 140 194 92.4 16 7.62 210 100

140 to 200 102 91.9 9 8.11 111 100

> 200 122 84.7 22 15.3 144 100

Total 418 90.5 47 9.55 465 100

Note: p=0.046; *Non survivors include in hospital as well as mortality within 30
days

Table 2: Association of Admission blood glucose levels with outcome.

In-Hospital Events
Irrespective of the diabetic status, mortality in patients with

glycemia of >140 mg/dL on admission was significantly higher in
comparison to patients with glycemia of <140 mg/dL (6.6% vs. 3.4%;
p=0.046) (Table 2).

Parameters
Survivors Non survivors*

p
valueMean SD Mean SD

Age (Years) 57.58 11.51 64.06 10.15 <0.001

Pulse rate (/Minute) 85.29 18.07 83.45 33.06 0.708

SBP (mm Hg) 123.17 27.56 96.36 30.75 <0.001

DBP (mm Hg) 74.13 20.23 52.3 31.46 <0.001

LVEF (%) 43.7 4.61 40.11 5.56 <0.001

Serum RBS at admission
(mg/dL) 178.83 96.02 227.09 131.53 0.018

HbA1c (%) ** 7.85 2.27 8.74 2.54 0.073

Note: *Non survivors include in hospital as well as mortality within 30 days
**n=310 patients after excluding the patients who did not undergo investigation
for HbA1c (n=17 non survivors; n=138 survivors; total n=155).

Table 3: Clinical characteristics and outcome.
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The mean RBS on admission in non survivors (227.09 ± 131.53
mg/dL) was higher in comparison to survivors (178.83 ± 96.02 mg/dL)
(p=0.018). The mean systolic blood pressure among non survivors
(96.36 ± 30.75 mm Hg) was lower in comparison to survivors (123.17
± 27.56 mm Hg) (p<0.001) and non survivors exhibited greater degree
of Left ventricular dysfunction (p<0.001) which suggests the possibility
of a larger infarct size in non-survivors (Table 3).

A total of 30 (6.4%) patients presented in Killip class IV out of
which 23 patients had their admission serum blood glucose levels
more than 140 mg/dL. A similar finding was observed in patients who
presented in Killip class III, where 25 out of the 38 patients had their
admission glucose levels >140 mg/dL, indicating that glycemia of >140
mg/dL may be associated with a poorer Killip class (Table 4).

Killip
class

Outcome
Total

Survivors Non survivors

No % No % No %

I 242 96.03 10 3.97 252 100

II 132 91.03 13 8.97 145 100

III 26 68.42 12 31.58 38 100

IV 18 60 12 40 30 100

Total 418 89.89 47 10.11 465 100

Note: p<0.001; *Non survivors include in hospital as well as mortality within 30
days

Table 4: Association of Killips class with outcome.

Of the 34 patients who had an in-hospital mortality, 18 patients
presented in Killip class III and above and the mean blood sugar level
in these patients was 270 ± 127.3 mg/dL. Also, the mean blood sugar
level of patients that expired in hospital was more than that of patients
that experienced out of hospital mortality (253.32 ± 143.27 vs. 158.46 ±
53.11). Mortality was found to be significantly higher when the
admission glucose levels were more than 200 mg/dL (Table 5).

Killip
class n

Survivors (n=418) n Non-Survivors
(n=47)

Mean SD Mean SD

I 242 175.46 89.03 10 178.6 161.07

II 132 171.99 90.77 13 237.77 125.51

III 26 235.92 161.52 12 223.33 94.41

IV 18 191.78 79.28 12 259.67 146.91

Note: n= Number of patients

Table 5: Killips class mean RBS among survivors and non survivors.

Discussion
Stress hyperglycaemia refers to phenomenon of high blood glucose

level, insulin resistance, or impaired glucose tolerance due to altered
glucose metabolism in response to stress of serious illness or trauma.
Several studies have shown that hyperglycaemia is common among

patients with AMI with or without a history of diabetes [7]. The
present study, based on a non-selected cohort of patients with STEMI,
highlights the relevance of stress hyperglycemia on admission to
accurately identify a group of patients at high risk for short term
outcomes. This relationship was unaffected by the diabetic status.

The relationship between admission hyperglycemia and short-term
mortality in sub-jects without known DM after AMI has been very
well documented [8]. Increased glucose levels on admission (ranging
from 110 to 144 mg/dL (6.1-8 mmol/L) confers an almost 4-fold risk of
death in patients without known DM after an AMI [9]. An increase of
18 mg/dL (1 mmol/L) in glucose levels was associated with a 4%
increase of mortality in non-diabetic patients in a retrospective study
[2]. In the present study, our findings highlight an increase in mortality
risk with hyperglycaemia after STEMI, as an additive to clinical
parameters. Also, the preliminary observations from the present study
demonstrate direct association between admission blood glucose levels
and 30-day mortality in patients presenting with STEMI. Moreover, it
is interesting to note that the probability of mortality was not modified
when DM was added to the model, indicating the predictive influence
of DM was marginal [8].

It is difficult to explain why DM did not play a significant role in the
outcomes of these patients. The definition of stress hyperglycaemia is
intrinsically difficult in patients with DM as these patients are more
likely to receive insulin or oral anti-diabetic drugs for hyper-glycaemia
before experiencing an AMI, which might not reflect the true state of
hyperglycemia [8].

In our study the overall mean random blood sugar levels were
184.90 ± 90.75 mg/dL and median levels were noted as 154.00 mg/dL.
However, the admission blood sugars were more than ≥ 200 mg/dL in
23.87% of the study population. Furthermore, out of 47 patients that
expired, 22 patients had admission blood sugar levels of ≥ 200 mg/dL
compared to nine patients who had admission blood sugar levels
between 140 to 199 mg/dL and 16 patients who had admission blood
sugar levels <140 mg/dL respectively. This difference was statistically
significant (p=0.046) and clearly indicates that mortality risk increases
substantially with hyperglycaemia in the setting of STEMI. Also as
stated earlier, the mean admission glucose levels were significantly
high among non survivors (227.09 ±131.53 mg/dL) in comparison to
survivors (178.83 ± 96.02 mg/dL) (p=0.018). These observations
suggest strong association between admission blood glucose levels and
30-day mortality.

The strong association observed between admission blood glucose
levels and 30-day mortality was reflected on HbA1c quantitatively
(p=0.021) but not qualitatively (p=0.073). Also, history of diabetes
mellitus failed to demonstrate an association with 30-day mortality
(p=0.155). However, there was a strong association between diabetic
history and elevated admission blood sugar levels (p<0.001).

The pathophysiologic mechanism underlying the association
between hyperglycaemia and mortality in patients is not completely
understood. Twenty-five years ago, Oswald et al. [10] observed that the
concentration of cortisol, epinephrine and nor epinephrine were the
main determinants of plasma glucose levels measured in non-diabetic
patients with AMI. Recently, Kadry et al. [11] observed a strong
association between blood glucose concentration and presence of left
ventricular failure on admission. There is strong experimental and
clinical evidence that hyperglycaemia per say may be detrimental.
Acute hyperglycemia attenuates endothelium-dependent
vasodilatation in humans in vivo, abolishes the effect of ischemic
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preconditioning, and induces oxidative stress affecting platelet
function, coagulation and fibrinolysis [12-14]. All these factors lead to
an increase in mortality which may in part be explained by resistance
to intrinsic fibrinolysis secondary to the hyperglycemic state. Finally,
many of the non-diabetic patients who develop stress hyperglycaemia
are likely to be dysglycemic when not stressed. Norhammar et al. [15]
found that 65% of the non-diabetic patients with glycemia >11
mmol/L had undiagnosed DM or impaired glucose tolerance.
However, a diagnosis of DM cannot be confirmed in > 50% of patients
who present with severe increase of blood glucose level (>200 mg/dL)
at the time of AMI, further strengthening the notion that STEMI
induces systemic changes that lead to transient impairment of glucose
tolerance [16].

A high blood glucose level on admission is often attributed to
‘stress’  and might reflect an acute response to the hyperadrenergic
state. The impact of admission blood glucose level, as an indicator of
glucometabolic state, has been less well studied in the setting of acute
coronary syndromes but appears to be a marker of adverse outcome
after STEMI [17,18].

Conclusion
Hyperglycemia on admission is a strong predictor of mortality in

patients with STEMI and could be used in risk stratification of these
patients.
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A B S T R A C T

Objective: To find association between junk food, obesity and Lung Function Test in medical students of
age group 18 to 25 years.
Materials and Methods: This cross sectional study was conducted in Dept. of Physiology of Jawaharlal
Nehru Medical College, Belagavi for the period of two months. After obtaining institutional ethical
clearance and informed consent, total of 270 medical students between the age group of 18-25 were
enrolled. Obesity was evaluated by BMI, Waist Hip Ratio & skinfold thickness. PEFR was measured
using the electronic spirometer, model-RMS Helios-702. Junk food consumption was evaluated by 24hr
dietary recall method.
Results and Conclusion: The main results of our study showed that there was significant increase in BMI
with increasing junk food consumption. The obese subjects had lower Peak Expiratory Flow Rate. (p<
0.005)

© 2019 Published by Innovative Publication.

1. Introduction

One of the most challenging public health problems of
21st century both in developed and developing countries is
obesity. The prevalence of the obesity is escalating at an
alarming rate around the world. It imposes a substantial
burden at individual, familial and societal level and causes a
great negative impact on financial commitments.1

The reports from World Health Organization (WHO)
have testified that the prevalence of obesity has doubled
globally since last three decades.2 More than 1.9 billion
adults of age group 18 years & above were reported
overweight as mentioned in factsheet released by WHO
in 2014. Nowadays, unhealthy, pre packaged, canned and
processed foods are easily available at lower costs.3

Junk food is defined as pre-prepared or packaged food
mixed with chemical additives and has very less nutritional
value. It is basically low-priced and high carciogenic
sustenance’s. The consumption of these types of junk food

* Corresponding author.
E-mail address: shrutimadhur05@gmail.com (S. Madhur).

is becoming a fashion and trend in both developed and
developing countries. This has become more evident by
looking at increased number of junk food restaurant over
last two decades.4

There is a growing concern that junk food availability
in colleges is one among contributing factors towards
epidemic of adolescent obesity along with sedentary
lifestyle. Because of higher content of sugar and fat junk
food leads to obesity. The young generation after taking
admission in professional courses or colleges change their
lifestyle dramatically mainly their food habits, especially if
the students are away from their home town. This matter is
actually a huge concern to the society.5–7

Recently University Grants Commission (UGC) has also
issued a notice to all the universities stating the ban of
sale and availability of junk food in higher educational
institutions. This measure was taken in view of increasing
rate of obesity among adults.8

Studies have reported that obesity causes increased
body fat percentage which in turn has hazardous effect
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on respiratory system besides other medical complications.
One association of obesity with respiratory system is that
the deposition of extra fat in abdomen leads to compression
of visceral organs which redistributes the blood to thoracic
compartment leading to decreased vital capacity. The
deposition of fat in epicardium may also lead to decreased
vital capacity. Another important association is that,
moreover maximum voluntary ventilation has negative
correlation with body fat percentage. Also obesity may
cause episodes of shortness of breath with little exertion.
Obesity may also play a role in the development of sleep
apnea. There is a high risk of development of asthma
and rhinitis in people who eat junk food three times in a
week.9,10

Medical students are expected to be more physically
fit and dynamic with healthy lifestyles compared to the
other student population as they are the future health care
providers of the society.

The rigors of education are stressful for many medical
students, and common maladaptive responses to stress
include physical inactivity and poor nutrition. This is in turn
can produce deleterious effects on physical well-being and
mental health. The deleterious effects of consumption of
junk food in medical students leading to weight gain, insulin
resistance and high blood pressure are widely studied by the
various researchers.11

As there is lesser availability of published articles on
the direct association of junk food on the lung function
test, therefore this study was undertaken to find out the
association between junk food, obesity and lung function
tests in medical students.

We hypothesized that the increased consumption of junk
food leads to increase in BMI and body fat % and further
decrease in lung function in study population.

2. Materials and Methods

The study was conducted in Research Laboratory,
Department of Physiology, J.N. Medical College, Belagavi
from July 2017 till August 2017. Medical students were
enrolled after obtaining written Informed Consent. Ethical
approval was obtained from institutional ethical committee
prior conduct of the study. (Ref: MDC/DOME-154 on
18/4/2017)

Medical Students who were willing to participate in
this study were included and Students with Respiratory
Problems like asthma were excluded from the study. The
Sample size was calculated using the formula n = 4PQ/ d2,
from which we got the sample size to be 270.

2.1. Parameters assessed

2.1.1. Obesity indices
1. Height and weight were measured by Commercial

stadiometer and Digital scale respectively.

2. Body Mass Index BMI was calculated using
Quetelet’s equation.

3. Skinfold thickness (mm) was measured by Herpen-
den skin fold calipers (from Anand agencies, Pune) at
three different sites i.e upper arm, Abdomen region,
and suprailiac region. Three reading of each site
was obtained and the Mean of 3 measurements was
considered.

2.1.2. Junk food data
Junk food data was obtained by using a modified 24 Hours
Dietary Recall Method. This measures 24 hour dietary
intake of regional food habits and junk food consumption.
Each student was given a 24hr dietary recall sheet and
was asked to mention a complete list of food eaten
during breakfast, lunch, snacks, dinner and also about food
consumed in between the meals. The 24hr dietary recall
sheet consisted of 6 rows and 4 columns. Rows consisted
of a time of food consumed, place of preparation, name of
food, description (eg. brand name if any chips packet etc.),
cooking method (raw, boiled, fried or grilled) and amount of
food eaten. Columns consisted of breakfast, lunch, snacks
and dinner. Following food items were considered junk
items according to Food Safety and Standards Authority of
India (FSSAI).12

According to FSSAI, almost all processed foods come
under the ambit of the proposed additional tax. The product
list include: chips, samosa, vada, pakoras, deep fried
Indian snacks, French fries, many types of sweet, fatty
or salty snack products; ice cream, chocolates, candies
(confectionery); burgers and hot dogs; poultry and fish
nuggets‘ or sticks‘ (fingers‘); mass-manufactured breads,
buns, cookies (biscuits); breakfast cereals; pastries, cakes,
cake mixes; energy bars; preserves (jams), margarines;
desserts; canned, bottled, dehydrated, packaged soups,
noodles; sauces; meat, yeast extracts; soft, carbonated, cola,
energy drinks; sugared, sweetened milk drinks, condensed
milk, sweetened including fruit yoghurts; fruit and fruit
nectar drinks; instant coffee, cocoa drinks; no-alcohol wine
or beer; pre-prepared meat, fish, vegetable, cheese, pizza,
pasta dishes; infant formulas, follow-on milks, other baby
products; health, slimming products such as powdered or
fortified meal and dish substitutes.12

2.1.3. Peak Expiratory Flow Rate (PEFR)
PEFR was measured by using electronic Spirometer, model-
RMS Helios-702.

Data entry and statistical analysis were done using SPSS
Statistics 23.0. The results were expressed in Mean + SD.
Pearson coefficient was done to find out any correlation. P
value less than 0.05 was considered significant.

3. Results

The primary findings of this study are:
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1. Among our study population about 53.3% were
consuming junk food more than two times a day.

2. There was significant relationship found between junk
food consumption and body fat %.

3. Increased levels of BMI were associated with
increased consumption of junk food.

4. Negative relationship was found between obesity
indices and PEFR.

Total of 270 medical students were enrolled for the study,
among them 97 were males and 173 were females

Out of 270 medical students, 53.33% reported consump-
tion of junk food more than 2 times in a day, compared to
only 4.81% who do not consume junk food.

As per WHO Classification of BMI, 23.70% of medical
students were in overweight categeory.

The significant association is found in students between
junk food consumption with high BMI score i.e more than
25. These students have shown the consumption of junk
food more than two times in a day. The more junk food
consumption in a day increases the prevalence of obesity
and this association was significant statistically for p<0.05
in our study.

There was significant association found in between body
fat % and Junk food consumption per day

There is negative correlation between junk food
consumption and PEFR, that is with increase in Junk food
intake PEFR decreases.

Fig. 1: Association of BMI and No. of Junk Food Consumption
in Day More the number of junk food consumed, the higher is the
BMI among study participants

4. Discussion

We conducted the study involving 270 medical students.
Their obesity indices and PEFR was measured. 24hr
dietary recall was taken to know the amount of junk food
consumption. After complete data collection different
parameters were correlated and their relationship was
measured.

Fig. 2: Association between body fat% and PEFR P= 0.0001 r=
-0.489
There is negative relation between Body fat % and PEFR. As the
body fat% increases the PEFR decreases.

Fig. 3: Association between BMI and PEFR P=0.901 R= -0.008
There is negative relation between BMI and PEFR. As BMI
increases, PEFR decreases.

There was significant association observed between junk
food consumption, obesity and PEFR. As the BMI and body
fat % increased with increase in junk food consumption,
there was decline in PEFR. One of the earlier study in Indian
population have also reported decrease in PEFR in obese
subjects.13 It can be postulated that increased junk food
consumption lead to obesity and further alters normal lung
functions. Previous study has reported the strong relation
between obesity and decrease lung functions.14

We considered two parameters for obesity-BMI (general
obesity) and body fat%. from Tables 4 and 5 we can see
that with more no. of consumption of junk food per day
there is increase in BMI and Body fat %. These findings are
consistent with many studies that have been done in past on
young adults and have reported relationship between Fast
Food consumption on Obesity and Weight Gain.15–19

However there are also few studies documented that
show no relationship between junk food consumption
and obesity. A study done in Cornell University where
researchers found that consumption of soda, candy and fast
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Table 1: Profile of study participants (n=270)

S. No. Variables Range Mean ± SD
1 Age (in years) 18-25 19.61±1.30
2 Weight (in Kg) 37-97 61.85±12.62
3 Height (in meter) 1.46-1.95 1.63±0.09

Table 2: Distribution of medical students based on the number of times of junk food consumption in a day by Dietary Recall Method

S. No. Number of medical students Junk meals consumed in a day/times
1 13(4.81%) 0
2 113(41.85%) 1-2
3 144((53.33%) >2

Table 3: Distribution of medical students based on their body mass index

S. no. BMI Number of medical students
1 <18.5 Underweight 38(14.04%)
2 18.5-24.99 Normal 154(57.03%)
3 25 -29.99 Overweight 64 (23.70%)
4 >30 Obese 14 (0.51%)

Table 4: Association between junk food and body mass index in medical students

S. no Junk meals consumption/times in a
day

BMI
<18.5 18.5-25 >25 Grand Total

1 0 3(1.11%) 8(2.96%) 2(0.74%) 13(100.00)
2 1-2 15(5.55%) 69(25.55%) 29(10.74%) 113(100.00)
3 >2 20(7.40%) 77(28.51%) 47(17.40%) 144(100.00)

Grand Total 38(14.07%) 154(57.03%) 78(28.88%) 270(100.00)

P=0.023 r = 0.138

Table 5: Association between numbers of junk food in a day with body fat % in medical students

No. of Junk food consumed/day <10 11-20 21-30 Grand Total
0 9 4 13
1-2 46 61 6 113
>2 41 96 7 144
Grand Total 96 161 13 270

P= 0.001 r= 0.210

Table 6: Association between junk food and PEFR

Junk Food PEFR (Unit) L/seconds
<10 11-20 21-30

0 9 4
1-2 46 61 6
>2 41 96 7

P= 0.276 r = -0.067

food was not linked to weight gain for 95 percent of the
population. The total sample size taken was 5000 adults.20

Also the study done in 160 undergraduates students of
British. and Scottish population suggested no relationships
between BMI and snacking.21 22–24 The findings of these
studies are contradicting the results which we have found in
our study. Further, we also found that there was significant
decrease in PEFR with increasing BMI. The earlier studies

have reported PEFR as good indicator of bronchial hyper
reactivity. Few studies have also reported that values of
PEFR changes depending upon sex, body surface area,
obesity and physical activity of an individual.

The studies have reported decreased FEV1 and PEFR
among obese subject with high BMI level and body fat
% in Indian population. The study has also documented
body fat % classification as a better index to find lung
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functions impairments as compared to BMI classification
among of obese subjects.25–27 Our study has also showed
decrease in PEFR values with increased Body fat% and
BMI Classification. This statement is concurrent with
the previous studies which have been conducted to relate
obesity with lung function test

Other studies have shown direct relation between obesity
and lung function which is also consistent with our study
as seen from Figures 2 and 3. From Figures 2 and 3 it is
seen with increase in BMI and body fat% there is decrease
in lung function. Also from Table 6 we can see that there
is negative relation between junk food consumption and
PEFR. This result directly relates lung function and junk
food consumption.

5. Conclusions

1. It is concluded that our study population i.e. medical
students have increased obesity indices with more
consumption of junk food.

2. There is decrease in Lung function Parameters i.e.
PEFR with increase in obesity indices like BMI and
Body Fat %
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Abstract
Introduction: Stress urinary incontinence (SUI) in women has an estimated 
prevalence of 12% to 46%. Incontinence significantly affects women’s psycho-
social behavior and sexual function, leading to feelings of low self-esteem, low 
self-confidence, increased social withdrawal, ultimately reducing their quality 
of life. Trans-Obturator Tape (TOT) is an established procedure to treat SUI 
with success rates ranging from 62% to 98%. The objective of this study was to 
record patient reported outcomes on psycho-social and sexual health after TOT 
procedures in females with SUI.

Methods: We followed up all the patients who underwent TOT procedure for SUI 
between January 2009 and December 2018 and assessed their psycho-social and 
sexual health using the quality of life questionnaire and compared it to their pre-
operative scores.

Results: The mean age of our cohort was 44 years (range 34-62) and mean BMI 
was 29 kg/m2 (range 20-34). 39.1%, 47.8% and 13% cases were of Grade 1, 2 and 3 
SUI respectively. The cure rate in our patients was 100% with a median follow up 
period of 74 months (3-122 months). 

There was improvement in the psycho-social behavior in all patients as observed 
on quality of life subscale `Psychosocial Impact’ (p<0.001). The questionnaire also 
revealed complete alleviation from sexual concerns after operation in all patients 
(p<0.001).

Conclusions: Trans-obturator tape is an effective minimally invasive treatment for 
SUI, it elevates the overall persona of women, enabling them to work, involve in 
sexual and social activities within a short span of time.

Keywords: Stress; Trans-obturator tape; Psycho-social; Sexual health 

Abbreviations: SUI: Stress Urinary Incontinence; TOT: Trans-
Obturator Tape; QOL: Quality of Life

Introduction
Stress urinary incontinence (SUI) is defined as involuntary loss of 
urine on effort or physical exertion including sporting activities, 
or on sneezing or coughing. SUI has an estimated prevalence of 
12% to 46%, with annual incidence ranging from 2% to 11%, it is 
increasingly seen in middle aged women [1,2].

SUI leads to feelings of inferiority and social embarrassment in 

women and restricts them from engaging in social activities and 
get-togethers, also from participation in sports and recreational 
activities [1-4]. It also affects the sexual performance of the 
affected women and may lead to marital discord. 

The treatment of SUI includes conservative therapies like lifestyle 
modifications, pelvic floor muscle and bladder training. For 
patients with bothersome SUI, surgical intervention in the form 
of midurethral sling procedures provide effective relief from 
urinary incontinence. Transobturator tape (TOT) procedure is 
an established minimally invasive midurethral sling procedure 
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On the psycho-social scale, all the patients showeddramatic 
impovement after undergoing surgery (p value <0.001) (Figure 1). 
The pre-operative mean score for ‘psycho-social health’ was 21, 
which improved to a post-operative score of 5 in all the women 
(p<0.001) (Tables 3 and 4).

After the surgery the patients stopped feeling embarrassed or 
humiliated which was the case when they had incontinence. Also 
their worry about smelling of urine was relieved after surgery 
and they were able to travel at their will and enjoy their life. 

The relief of incontinence after surgery improved their intimacy 
with their partners and they were able to engage in sexual 
activities. One patient had post coital vaginal discomfort after 
surgery which resolved within 2 weeks without requiring any 
medications.

Discussion
Stress Urinary Incontinence may not be life-threatening for the 
patients, but it has the potential to have a tremendous impact 
on the mental and physical health of women by hindering 
various aspects of a woman’s life. Even though it is treatable 
with medications and noted to improve with mid-urethral sling 
surgeries, there remains a potential stigma attached to this 
condition. Studies investigating the quality of life of patients 
with SUI [6,7] have reported significant mental and emotional 
discomfort with an unquestionable influence on their everyday 
routine. In our study, 100% (n=23) of the women scored high 
on the ‘Psycho-social Impact’ subscale assessment (mean score 
of 21) prior to surgery. Most women experienced feelings of 
depression, frustration and inability to stay away from home for 
longer period of time. 

Reviews have shown that the psychological impact of urinary 
incontinence can be devastating leading to major depression and 
social isolation [8]. Our results also reveal that women with SUI 
often felt embarrassed among their peers due to their condition. 
However, on follow-up they showed improvement in QOL scores 
(p<0.001) post-operatively with TOT procedure.

Another aspect of social interaction for young and middle 
aged women is through either indulging in sports or moderate 
exercise. However, this daily activity is also massively impacted 

with success rates ranging from 62% to 98% and is associated 
with minimal complications [5]. The relief from stress urinary 
incontinence contributes to rejuvenation of the social and sexual 
life in the affected patients. We report the psycho-social and 
sexual health improvement in women undergoing TOT procedure 
for SUI.

Materials
The authors did a chart review of the 23 patients who underwent 
TOT procedure for stress urinary incontinence between January 
2009-December 2018 at Department of Urology, KLES hospital 
in Belagavi, Karnataka. Their demographic data, grade of SUI, 
duration of SUI and their urinary complaints were documented. 
All the patients had answered the Quality of Life questionnaire 
(Table 1), to assess the impact of Stress Urinary Incontinence 
on their psycho-social and sexual health. This questionnaire 
comprised of seven questions, five questions emphasizing on 
their Psycho-social life and two questions on sexual life. Higher 
scores on the questionnaire indicated a poor quality of life. The 
questionnaires were administered to them in their vernacular 
language (English, Hindi, Kannada, Marathi). 

All patients were subjected to TOT procedure to treat their SUI and 
discharged after 24 hours, with instructions to resume their routine 
activities and abstain from sexual intercourse for four weeks. 

To assess the long term impact of the TOT procedure and on the 
psycho-social and sexual health, we contacted each patient, the 
quality of life questionnaire was re-administered to the patient 
and their answers were sought. We compared the pre-operative 
and post-operative scores. Statistical analysis was done using the 
Paired Student T-test. 

Results
The demographic data of the twenty-three operated cases of 
Trans-Obturator Tape procedures for SUI are in Table 2. Pre-
operatively all the patients had significant impact on the psycho-
social and sexual health scores. All the patients subjected to TOT 
procedure withstood the surgery well with no complications. The 
patients were discharged twenty-four hours post-operatively. 
All the patients were continent and were able to void urine 
comfortably. The median follow-up period in our study was 72 
months (3-122 months).

SCORE 

Questions ↓

1
Never

2
Rarely

3
Sometimes

4
Often 

5
Always

Q1. I feel embarrassed being in public due to my incontinence
Q2. I restrict my travel due to incontinence
Q3. I withdraw myself from social and recreational activities
Q4. I feel distanced from my family and friends due to my incontinence
Q5. People distance me due to my odour
Q6. I suffer from reduced intimacy, affection and physical proximity with my 
partner/family
Q7. I worry about engaging into sexual activities due to my incontinence. 
Total Score

Table 1: Questionnaire for assessment of quality of life in patients with urinary incontinence (KLES Dr. Prabhakar Kore Hospital and Medical Research 
Center, Belagavi). 
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Figure 1 Pre and Post-operative distribution of mean Psychosocial and Sexual Health Scores. 
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Mean scores

POSTOP PREOP

Characteristic Value (N) Percentage (%)
Age  (mean) 44 years (range 34-62)
BMI (mean) 29  kg/m2 (range 20-34)
Parity 2 (range 1-4)
Prior Pelvic Organ Prolapse Repair 1 4.3
Menopausal status– Premenopausal
                                     Postmenopausal

18
5

78.2
21.7

Comorbidities – Diabetes Mellitus
                             Hypertension
                             Both

2
5
1

8.6
21.7
4.3

Grade of SUI                                         I
(Ingelmann- Sundberg Scale)           II
                                                              III

9
11
3

39.1
47.8
13

Table 2: Demographic characteristic of the cohort. 

Severity  

Questions↓

Never Rarely Sometimes Often Always

Pre-op Post-op Pre-op Post-op Pre-op Post-op Pre-op Post-op Pre-op Post-op

Embarassment in public 0 23 0 0 1 0 10 0 12 0
Restrictions on Travel 0 23 1 0 3 0 9 0 10 0
Restrictions on recreational 
activities 0 23 0 0 3 0 9 0 11 0

Distanced from Family & 
Friends 0 23 0 0 2 0 11 0 10 0

Affected by odour 0 23 0 0 7 0 7 0 9 0
Reduction in intimacy 0 23 0 0 4 0 8 0 11 0
Reduction in sexual activity 0 23 0 1 1 0 8 0 14 0

Table 3: Comparing the QOL in patients with SUI before and after treatment (N=23). 

Psycho-Social Score PRE- OP (mean) POST-OP (mean) P value
Q1-Q5 21 5 <0.001
Sexual Score
Q6-Q7 9 2 <0.001
Total Score 30 7

Table 4: Distribution of Psycho-social and sexual health scores. 
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by the symptoms of incontinence [3]. In our study all the women 
suffered from lack of involvement in recreational activities such as 
long walks, exercises and routine gym workouts as they worried 
for leaking urine and not finding toilets around these places in 
time. However, their mean scores for this domain improved after 
surgery (p value <0.001).

Urinary incontinence has a major impact on the work performance 
of many employed women. In 2005, Fultz et al. in their study 
on prevalence and management of incontinence in workplace 
showed that 34% of the women had interruption in their office 
work because they needed frequent toilet breaks [9]. They also 
observed the negative impact on their work environment as the 
severity of the urinary symptoms increased. In our study, all the 
women (n=23) reported their hardships at public places including 
their work place, due to bad odor of urinary leak. This in turn 
also affected in poor concentration and performance of quality 
work, as they needed to use the toilets more frequently than 
their peers, due the fear of getting incontinent. This trouble was 
reported to be improved at the follow-ups post TOT procedures 
for all the patients. 

Women with SUI also experienced lack of affection, emotional 
support from family and friends because of their varying voiding 
habits, including frequency, nocturia, and disturbed quality of 
sleep at night. Such women may have to make several trips to 
the washroom to urinate and prevent soiling of clothes/ prevent 
odor from linen and mattress. This may be dangerous for elderly 
women leading to injuries or fractures at washrooms [8]. In our 
study, all women (n=23) reported having distanced by family due 
to incontinence. 

In our study we specifically investigated the sexual concerns of 
the women with SUI, and it was observed that patients with SUI 
grade 2 (n=11) and SUI grade 3(n=3) were completely unsatisfied 
with their sexual life with their partner as shown in Table 2. 
On QOL scoring 27% (n=6) incontinent women irrespective of 
the grade of SUI were extremely worried about sex with their 
partner. In a study by M. Arts-de Jong et al. [2], it was reported 
that postoperatively with TOT procedure, there was significant 
improvement in sexual satisfaction (p=0.05) at 6 weeks of follow 

up. In our study, patients even with high grades of SUI (Grade 
2 and 3) reported alleviation of sexual discomfort (p<0.001) 
following treatment with TOT (Table 3). Coital incontinence is 
often under reported by women due to psycho-social taboos. 
Hui et al. [10] reported 281 (56%) women answered affirmatively 
having experienced coital incontinence while 43.4% of our 
patients had coital incontinence which was relieved in all the 
cases post TOT. 60.8% of women in our cohort were able to 
involve in sexual activities within 8 weeks from surgery. One 
woman (4.3%) had short lasting, post coital, vaginal discomfort 
requiring no medications or treatment.

In a study by Nelson et al., 38% women and 32% men reported 
that incontinence in the female partner had a negative impact on 
their personal relationship which included lack of intimacy and 
affection [11,12]. Another study showed women with advanced 
SUI had suffered impeded relationships with family members 
and friends, including inter-professional conflicts affecting their 
emotional state [7]. The questionnaire used in our study has 
shown that incontinent women often feared that their condition 
may further jeopardize their personal and social life with their 
family and friends. The QOL scores were reported very low prior 
to surgery which improved to satisfactory levels (p<0.001) when 
asked post-operatively. Our results are in accordance with the 
observations in the other studies [2,6-8]. The limitations of our 
study are small sample size, and limited questions to Figure 1 
assess the Sexual health of the patients.

Conclusion
Trans-obturator tape is an effective minimally invasive treatment 
for SUI, it elevates the overall persona of women, enabling them 
to work, involve in sexual and social activities within a short span 
of time.
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ABSTRACT 

Economical sterile surgical gloves or sterile endobag can be used instead of 
expensive commercial ones to retrieve the gallbladder specimen and also 
intraabdominal spilt stones safely without complications in laparoscopic 
cholecystectomy. But the evidence available on the subject is still conflicting. 
Study was done with the objective of comparing the duration of surgery with 
the use of powder-free glove bag versus without glove bag for extraction of 
gallbladder specimen to determine the ease and efficacy of the use of glove 
bag.This was a 1 year randomized controlled trial, conducted in the 
Department of general surgery, Dr Prabhakar Kore hospital, KLE, Belgavi 
between January 2017 to January 2018. The patients were divided into group A (use of powder-free glove bag for 
extraction of gallbladder specimen) and group B (without the use of glove bag for extraction of gallbladder specimen). 
The intra-op time taken for withdrawal of the specimen in both groups was measured and compared. A total of 60 
people were included in the analysis, with 30 participants each in study and control group. Among the control group, 
the median time taken for removal specimen was 2.05 minutes; it was 4.25 minutes was a study group. The difference 
in the median time taken for removal specimen between the group was statistically significant (P value <0.001).The 
post-operative infective complications were significantly lower in the study group, as compared to controls. But the 
duration and the occurrence of intraoperative bile leak were higher among study group. Hence the choice procedure 
needs to make with caution, considering all the risks and benefits involved.
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is considered 
worldwide the “gold standard” in the surgical treatment of 
symptomatic cholelithiasis and acute cholecystitis because 
it offers well-known and more definite advantages in 
comparison with open cholecystectomy (1). LC, introduced 
in the late 1980s, has replaced the open technique, although 
the former is less invasive, requires shorter hospitalizations, 
and is associated with faster recovery than open 
cholecystectomy, gall bladder perforation and spillage are 
the common complications encountered during dissection 
and removal of gall bladder (25%) (2). However there has 
been increasing report of infectious complications due to 
un-retrieved stones and spillage of bile. Economical sterile 
surgical gloves or sterile endobag can be used instead of 
expensive commercial ones to retrieve the gallbladder 
specimen and also intraabdominal spilled stones safely 
without complications (3).

In the developed world 90 % of cholecystectomies are 
completed laparoscopically. Since the introduction of 

laparoscopic surgery for gallbladder disease different 
types of retrieval devices have been used to extract the 
gallbladder from the peritoneal cavity. These ranged 
from simple non-powdered gloves to several types of 
commercially produced bags (4-5). The use of retrieval 
devices have been advocated for several reasons, 
including prevention of wound infection and avoidance 
of port site metastasis.6-8 In LC, their use is thought to 
provide the further benefit of reducing the risk of stone 
spillage into the peritoneal cavity. However, the use of 
retrieval bags can make removal of the specimen more 
difficult, requiring enlargement of the port site incision 
and potential risk of abdominal organ damage during 
bag insertion and retrieval (9-10).

Intraperitoneal spillage of bile and gallstones and later 
implantation of gallstones, during dissection of the 
gallbladder off its liver bed and it's retrieval without 
endobag, are documented complications (11-12). In 
order to prevent above complications, gallbladder 
specimen and the spilled gallstones are retrieved in an 
endobag, usually through umbilical port. Distended 
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gallbladders that are packed with stones always create 
a problem during their retrieval from the abdomen. 
Gallbladder removal in these cases required a needle 
decompression, stone fragmentation and stone 
removal from the gallbladder near the port site or 
enlargement of the one of the fascial incision to 
facilitate gallbladder retrieval, which causes more 
postoperative port site pain. 

After laparoscopic cholecystectomy, extraction of the 
gallbladder is a time consuming and difficult job. So 
proper positioning of instruments (railroading) and 
orientation are required for retrieval of gallbladder 
specimen (13). Although, several techniques and 
methods are suggested to facilitate the retrieval of 
gallbladder safely, problems occurring during 
retraction have not been completely remedied and 
generally widening of the port site is required. This 
increases the risk of bleeding, haematoma and 
infection as well as leaving a risky area for incisional 
hernia (14).The present study intended to ascertain the 
safety, ease of retrieval and septic complications of 
using powder-free surgical glove bag for retrieval of 
gallbladder specimens and the spilled gallstones 
during laparoscopic cholecystectomy.

OBJECTIVE: To compare the duration of surgery 
with the use of powder-free glove bag versus without 
glove bag for extraction of gall bladder specimen to 
determine the ease and efficacy of the use of glove bag.

MATERIALS AND METHODS

Study Site: This study was conducted in the 
Department of general surgery, Dr. Prabhaker Kore 
hospital, KLE, Belgavi

Study Population: All the patients who are admitted 
and undergoing laparoscopic cholecystectomy in the 
department OF GENERAL SURGERY at Dr. 
Prabhakar Kore hospital.

Study Design: The current study was a randomised 
control trial.

Sample Size: 60

Sampling Method: All the eligible subjects were 
recruited into the study consecutively till the sample 
size is reached.

Study duration: The data collection for the study was 
done between January 2017 to January 2018 for a 
period of 1 year.

Inclusion Criteria

· Patients who were admitted and undergoing 
laparoscopic cholecystectomy in in the department of 
general surgery at Dr. Prabhakar Kore hospital

· Patients who gave written and informed consent 
for participation in the study.

Exclusion Criteria

· Patients with known latex allergy.

· Patients with deranged coagulopathy

· Patients with significant other co-morbities, in 
whom ejection fraction is 20% or less, or with 
copd

· Patients diagnosed with peritonitis

Ethical Considerations: Study was approved by 
institutional human ethics committee. Informed 
written consent was obtained from all the study 
participants and only those participants willing to sign 
the informed consent were included in the study. The 
risks and benefits involved in the study and voluntary 
nature of participation were explained to the 
participants before obtaining consent. Confidentiality 
of the study participants was maintained. 

Data Collection Tools: All the relevant parameters 
were documented in a structured study proforma. 

Methodology: Data collection was done from KLE Dr 
Prabhakar Kore Hospital and MRC, Belgavi surgery 
wards. Computer generated random numbers by SPSS 
programme were used to assign the type of 
intervention chosen for the patients that is, group A 
(use of powder free glove bag for extraction of gall 
bladder specimen) and group B (without the use of 
glove bag for extraction of gall bladder specimen) The 
intra-op time taken for withdrawal of the specimen in 
both groups was measured and compared.

Surgery

Initial procedure of the conventional laparoscopic 
cholecystectomy is done. A powder-free glove bag is 
introduced into the peritoneal cavity through the 
umbilical port, with the help of the instruments, the 
specimen is carefully placed into the glove bag and 
retrieved through the umbilical port.

Investigations

· Routine blood investigations including 
coagulation profile, USG abdomen and pelvis, 
CT abdomen wherever applicable.

Intervention

· Powder-free glove bag was used to retrieve the 
gall bladder specimen after laparoscopic 
cholecystectomy.

Statistical Methods

Gender, history of complaints, comorbidities, 
diagnosis, were considered as primary outcome 
variables. Group was considered as primary 
explanatory variable. 

All Quantitative variables were checked for normal 
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distribution within each category of explanatory variable 
by using visual inspection of histograms and normality 
Q-Q plots. Shapiro- wilk test was also conducted to 
assess normal distribution. Shapiro wilk test p value of 
>0.05 was considered as normal distribution.

For non-normally distributed time taken for removal 
of specimen (minutes) the median values were 
compared between study groups using Mann-Whitney 
U test. (2 groups).

The association between group and Gender, history of 
complaints, comorbidities, associated complications 
was assessed by cross tabulation and comparison of 
percentages. Chi square test was used to test statistical 
significance.

P value < 0.05 was considered statistically significant. 
IBM SPSS version 22 was used for statistical analysis (15).

RESULTS

A total 60 people were included in the analysis with 30 
participants in each group. 12(40%) were males and 
18 (60%) were females. The gender matching was 
done for control groups. 

The majority of 35.59% participants hadCholecystitis, 
followed by Cholelithiasis, Carcinoma of gall bladder, 
gangrenous gall bladder, empyema gall bladder and 
gall bladder polyp was 20.33%, 6.76%, 5.08%, 5.08% 
and 3.38% respectively.

The majority of 86.44% participants underwent 
laparoscopic cholecystectomy, followed by 
laparoscopic subtotal cholecystectomy and ERCP 
followed by laparoscopic cholecystectomy was 6.67% 
and 3.38% respectively.

Among the control, the median time taken for removal 
specimen was 2.05 minutes, it was 4.25 minutes was 
study group. The difference in the median time taken 
for removal specimen between group was statistically 
significant (P value <0.001).
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Diagnosis Frequency Percentages

Cholecystitis 21 35.59%

Cholelithiasis 12 20.33%

Carcinoma of 
gall bladder 
(incidental finding)

4 6.76%

Gangrenous
Gall bladder

3 5.08%

Empyema gall
bladder

3 5.08%

Gall bladder polyp 2 3.38%

Gall stone
pancreatitis

1 1.69%

Mucocele of 
gall bladder

1 1.69%

Table 1: Descriptive analysis Of Diagnosis In The 
Study Population 

Table 2: Descriptive Analysis Of Procedure Done 
In The Study Population 

Procedure done Frequency Percent

laparoscopic cholecystectomy 51 86.44%

laparoscopic cholecystectomy
subtotal cholecystectomy 

4 6.67%

ERCP followed by laparoscopic
chole cystectomy

2 3.38%

ERCP-Basketting of stone, CBD
stent Laparoscopic cholecystectomy

1 1.69%

lap cholecystectomy with laparo-
scopic hernia repair, mesh plasty

1 1.69%

Laparoscopic Cholecystectomy with
anatomical repair of paraumilicalhermia

1 1.69%

Laparoscopic cholecystectomy
with adhesiolysis

1 1.69%

Laparoscopic cholecystectomy
with biopsy of liver nodute

1 1.69%

Laparoscopic cholecystectomy
with Choledochotomy

1 1.69%

Laparoscopic cholecystectomy
with tubectomy, mesh repair

1 1.69%

Parameter

Group Mann Whitney 

U Test
(P value)

Control group
(N=30)

Study group
(N=30)

Time taken for removal 
specimen (minutes) 

Median(IQR)

2.05 (1.69, 3.56) 4.25 (3, 7.20) <0.001

Table 3: Comparison of Median Time Taken For 
Removal Specimen Between The Two Groups (N=60)

Group 1 Group 2
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Fig 1: Comparative Box Plots of Comparison of 
Median Time Taken For Removal Specimen 

Between The Two Groups (N=60)
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Among the control, 13 (68.4%) participants had 
associated complications. Among the study group, 7 
(31.8%) participants had associated complications. 
The difference in the proportion of associated 
complications between groups was statistically 
significant (P value 0.019). 

Among the control, 11 (57.9%) participants had 
extended incision. Among the study group, 2 (9.1%) 
participants had extended incision. The difference in 
the proportion of extended incision between groups 
was statistically significant (P value 0.001). Among the 
control, 5 (26.3%) participants had infection. Among 
the study group, 1 (4.5%) participants had infections. 
The difference in the proportion of infection between 
group was statistically significant (P value 0.049). 
Among the control, 2 (10.5%) participants had intra op 
bile leak. Among the study group, 4 (18.2%) 
participants had intra op bile leak. The difference in the 
proportion of intra op bile leak between group was 
statistically not significant (P value 0.489). Among the 
study group, only 1 (4.5%) participants had bile 
drained from GB in glove.

DISCUSSION 

Laparoscopic cholecystectomy has been established 
as the most preferred approach in the management of 
symptomatic gallbladder diseases due to short hospital 
stay, early recovery, less postoperative pain, good 
cosmetic results and early return to work. Spilled or 
implanted gallstones and spillage of infected bile in 
the peritoneal cavity are common events during LC 
without using endobag. Spillage of infected bile and 
gallstones in the peritoneal cavity and retrieval port 
site with implantation of the gallstones in the 
subcutaneous tissues of the abdominal wall causing 
discharging sinus or abscess are reported 
complications (16).

The present study demonstrates an easy, safe and 
cheap method for removal of the gallbladder in LC, 
which is in agreement with a study by Yano et al (17). 
and Holme et al (4).

On the whole 60 subjects were included with equal 
proportion in control group (50%) and study group 
(50%). In the current study 12(40%) were males and 
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Study group (N=22)

Group

Chi square P-value

Control group (N=19)

Associated 

complications

Extended incision

Yes

No

Infection

Yes

No

Intra op bile leak

Yes

No

11 (57.9%) 2 (9.1%)
11.21 0.001

8 (42.1%) 20 (90.9%)

5 (26.3%) 1 (4.5%)
3.868 0.049

14 (73.7%) 21 (95.5%)

2 (10.5%) 4 (18.2%)
0.478 0.489

17 (89.5%) 18 (81.8%)

Bile drained from GB in glove

Yes 0 (0%) 1 (4.5%)
** *

No 19 (100%) 21 (95.5%)

Total 

Yes 13 (68.4%) 7 (31.8%)
5.467 0.019

No 6 (31.6%) 15 (68.2%)

Table 4: Comparison of Group With Associated Types Of Complications (N=41)

**Chi square test not applicable. 

*No statistical test was applied- due to 0 subjects in the cells. 
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(18) (60%) were females. Gender wise the Iraqi 
study18 had most of its subjects being females (91.2%) 
with 8.8% males, so are those reported by Sajid M et al 
(19). (Females-92%: 8% males). Though, the present 
had relatively lesser proportion of female participants, 
still a higher proportion of females (60%) were noted 
in relation to males (40%) both in control and study 
groups. These findings corroborate that the prevalence 
of cholelithiasis is more common among females. 

Among the participants, cholecystitis (35.59%) was 
the commonest diagnostic conditionfollowed by 
cholelithiasis (20.33%), gangrenous gall bladder 
(5.08%) and gall bladder polyp (3.38%). AL-
Dhahiry 18 reported that chronic calculous 
cholecystitis (88.6%) as the most common condition 
among the subjects, followed by mucocele of 
gallbladder (5.9%) and acute episode of chronic 
calculous cholecystitis (3.9%).

Cholelithiasis can be either asymptomatic or 
symptomatic. Symptoms can be specific including 
intermittent pains in the right upper quadrant of abdomen 
or can be nonspecific as nausea and vomiting (20).

The majority of participants (86.44%)underwent 
laparoscopic cholecystectomy, followed by laparoscopic 
subtotal cholecystectomy (6.67%) and ERCP followed 
by laparoscopic cholecystectomy (3.38%). Similar to 
our findings, Sajid M et al.19 performed laparoscopic 
cholecystectomy in 92% patients. Currently, more than 
80% of cholecystectomies globally are laparoscopically 
performed (21).

Regarding the complications during or after surgery, 
AL-Dhahiry18 noted post-operative bile leak among 
2% of their cases, while no port site infection, intra 
peritoneal infection was present in the patients. 
However, bleeding from the cystic artery was noted in 
4.2% of patients, accidental spillage of gallbladder 
with/without spillage of stones was seen in 3.6% 
patients and perforation of condom endobag during 
the retrieval of specimens occurred in 3.8% cases. 
Sajid M et al.19noted post-operative bile leak in 2% 
patients which was due to minor injury of CBD, which 
required re-exploration &amp; suturing of defect and 
6% patients developed wound infection. 

Of the 41 participants having surgical complications, a 
significantly higher (P = 0.019)proportion of them 
were present in the control group (68.4%) in relation to 
the study group (31.8%). 

A significantly higher (P = 0.001) proportion of 
controls (57.9%) had extended incision than the study 
group (9.1%) participants. Contrastingly,  Majid et 
al. 22 noted that among 9.7% (36) patients who 
required extended incision, 75% (27) of them 

belonged those in whom retrieval bag was used. 

Among the control, 26.3% participants had infection 
while in the study group only one participant (4.5%) 
had infection and the difference was statistically 
significant (P = 0.049). Concurring this are the 
findings from Majid et al (22) who found that among 
those post LC surgery patients with superficial wound 
infections, 57% patients were in the group in whom 
retrieval bag was not used compared with those in 
whom retrieval bag was used (43%). Wound infections 
can be prevented by; appropriate administration of 
antibiotic prophylaxis, sterile techniques and the use 
of specimen endobags for specimen extraction (23).

Bile leakage and choleperitonitis after open 
cholecystectomy is rare but its rate increases in 
Machado et al (24). reported that nearly 50% of the 
cases with complications had bile leakage, while Amir 
D et al.25 reported in 1.4% of patients. However, in our 
study a higher proportion of bile leak was noted during 
the operation. This was more participants of the study 
group (18.2%) than the control group (10.5%). 

Bile duct injuries are the most serious complication of 
LC. Although no significant difference has been 
reported in the rate of bile duct injury between open 
and laparoscopic cholecystectomy, injuries are more 
frequent in LC than open surgery and this rate is 
variable from almost 1% in LC to 0.5% in open 
cholecystectomy. However, special attention must be 
paid to high rate of bile duct injuries. For preventing 
these injuries knowledge on local anatomy during 
surgery is mandatory (25).

Unlike primary reports that indicated an increase in the 
complications rate of LC in comparison to open surgery, 
recent data shows that LC accounts for less morbidity 
and mortality compared to open surgery. Mounting 
evidence suggests that laparoscopic cholecystectomy is 
an effective and safe technique of treating symptomatic 
gallstones even in cases of acute cholecystitis because 
of accelerated recovery couple with less postoperative 
pain and short hospital stay (18, 24-25).

The study findings reveal that post-operative pain was 
not significantly different among patients of either group. 
Concurring with these findings Majid et al (22). reported 
that the post-operative pain was not significantly 
different between the group undergoing LC using a 
retrieval bag and the group where no bag was used.

The mean time taken for specimen removal among the 
study group was significantly (P value <0.001) higher 
(4.25 minutes) than that of the control group (2.05 
minutes). Kirshtein et al (26). reported similar increase 
in overall operative time in the drain (endobag) group 
(42.5 minutes) than the non-drain group (37 minutes) 
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It could be possibly due to delay in using the glove bag, 
which in turn influenced by the surgeon's inexperience 
in manoeuvring the glove bag, the need to crush the 
gall stones before retrieval, the need to drain bile 
before retrieval, the necessity to remove the specimens 
without increasing the incision size or combination of 
all these factors.

It is easier to place the gallbladder and any spilled 
stones in the glove bag than in an ordinary endo- bag 
occupying a trocar. The glove bag allows the surgeon 
to work with 2 hands because the bag lies free in the 
abdominal cavity and does not, like an ordinary 
endobag, occupy a trocar 2. Third, gallbladder cancers 
that are incidentally discovered after LC have the 
potential for tumor seedings at the port sites (27). It has 
therefore become the standard practice in many 
institutions to excise laparoscopic port sites in these 
patients after the primary operation. Routine use of the 
glove bag is expected to prevent port site implantation 
of tumor cells.

The Study Had Some Limitations

Firstly, investigator blinding was not possible due to 
the nature of the intervention, hence the role of 
ascertainment bias cannot be ruled out from study.

Secondly, generalizability of the study findings is 
limited as the study was conducted in a single center. 
Hence, there is a need for further large scale studies on 
the subject to enhance the quality of available 
evidence on the subject.

CONCLUSION

The study has compared the post-operative outcomes 
between powder free surgical glove bag and no bag 
groups, in patients undergoing gall bladder retrieval 
during laparoscopic cholecystectomy. The most 
common etiology in the study was Cholecystitis, 
followed by Cholelithiasis. The other conditions were 
metastatic adenocarcinoma of gall bladder, 
gangrenous gall bladder and gall bladder polyp. 
Laparoscopic cholecystectomy was the most common 
surgical procedure. A minor portion had prior ERCP 
and very few patients had undergone, laparoscopic 
subtotal cholecystectomy. The etiology and surgical 
procedures were comparable between two groups. 

The median time taken for removal among control 
group was significantly shorter, compared to 
intervention group. The incidence of complications 
was significantly lower in intervention groups, as 
compared to control group (31.8% Vs 68.4%, P value 
= 0.019). The proportion of participants, which needed 
extended incision, was quite higher among controls, as 
compared to cases (57.9%) Vs 9.1%, P value 
0.001).The proportion of people with infection was 

significantly higher among controls as compared to 
cases (26.3% Vs 4.5%, P value 0.049). Intra operative 
bile leak was higher among the intervention group, as 
compared to controls (18.2% vs 10.5%, P value 
0.489). But the difference was statistically not 
significant. Among the study group, only 1 (4.5%) 
participants had bile drained from GB in glove.
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INTRODUCTION 

Trauma is defined as a physical injury or wound caused 

by an external force, which may cause death or 

permanent disability.1 It has become an important issue in 

several countries due to its morbidity and mortality, 

affecting all individuals regardless of age, gender, 

ethnicity, creed or social background.2 

Emergency department is considered as an important 

section for hospital care.3 Trauma patient experiences 

only the emergency department for initial treatment. 

During life threatening conditions, emergency 

departments in tertiary care centers offers fast diagnosis 

and treatment. This department provides both clinical and 

para-clinical services in emergency situations.4 

Patient satisfaction is defined as sum of all their 

experiences from time of admission to discharge.5 From 

the hospital’s perceptive, clinical staff and managers, 

ought to be interested in patient’s view of care because 

patient satisfaction may be a direct or indirect measure of 

outcome.6 The American College of Surgeons (ACS) 

defines a “Trauma System as being composed of four 

primary patient components:  
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Background: Patient satisfaction is an important key factor for determining the quality health care and services 

offered by the emergency departments in the hospital. The objectives of the study were to assess the satisfaction of the 
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(TCEMS) at KLES Dr. Prabhakar Kore Hospital and Research Centre, Belagavi, over a period of 3 months (from 
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 Access to care 

 Prehospital care 

 Trauma hospital care 

 Rehabilitation”.7 

The apprehension of the patients and/or the 

accompanying persons at the time of trauma can be 

reduced by timely and prompt treatment as it becomes the 

need of the hour. The availability of treatment and 

accessibility of related supportive facilities will be a boon 

to the patients and their attendants. The accident and 

emergency department of the hospital has a key role to 

play in this regard. Thus there is a need for a study on 

patients’ satisfaction to assess the department how best it 

is serving the people. Such study will help the hospital 

administration to assess the functioning of the department 

and throw light on the areas requiring improvement. 

KLES Dr. Prabhakar Kore Hospital and MRC, in 

Belgaum is a tertiary care center situated on the National 

Highway 4. Well established Trauma Center and 

Emergency Medical Services is functioning at the 

hospital since April 2006. This hospital stands alone in 

the whole North Karnataka. The expectations are high as 

more than 100 patients are availing trauma care services 

every month. This number is expected to increase in days 

to come as the RTAs are expected to be 2nd major cause 

of disease after the ischemic heart disease. All these 

features lay emphasis on the need for conducting a study 

on patient satisfaction to assess the functioning of the 

department and the coordination of the supporting 

services for the care and treatment. Hence, this study was 

planned to know the satisfaction of trauma patients 

regarding services provided at the trauma care center. 

METHODS 

This was a cross-sectional study performed on 50 patients 

admitted for treatment to the trauma at KLES’ Dr. 

Prabhakar Kore Hospital and Medical Research Center, 

Belgaum during a period of 3 months from November 

2014 to January 2015. After getting approval for the 

study from Medical Director and CEO, KLES’ Dr. 

Prabhakar Kore Hospital and MRC, Belgaum patients 

with trauma who were being treated/or admitted for 

treatment to the trauma center during the study period 

were included.  

An analytical approach was adopted for this study. In 

case the trauma patients were unconscious or unable to 

provide the necessary information, their attendants were 

interviewed. Trauma patients treated elsewhere in the 

hospital other than the trauma care unit, patients or 

attendants who declined to be a part of the study, patients 

who were unable to respond, Burns, poisoning, suicides 

and homicide cases were excluded from the study. 

A pre-tested, pre-designed questionnaire was given to the 

patients/their attendants, after obtaining the consent from 

them. The questionnaire contained seven sections that 

includes:  

1. Socio demographic data of the patient,  

2. The nature of trauma and transportation of the 

patient to the KLES Trauma center.  

3. Reception counter and casualty department 

communication,  

4. Investigations and diagnostics,  

5. Behavior of the health care professionals,  

6. Physical facilities,  

7. The overall performances of the department. 

After conducting the pilot study on 5 trauma patients in 

TCEMS, the final structured questionnaire was 

administered to assess the satisfaction of the trauma 

patients admitted and being treated in trauma ward. 

Statistical analysis 

The data was collected by interview method. All the data 

was analysed and presented in number and percentages- 

demographic (age groups, occupation) and trauma (nature 

of trauma) variables and the patients’ satisfaction. 

RESULTS 

The study included 50 patients admitted to the trauma 

and emergency department during November 2014 to 

January 2015. Majority of patients were in the age group 

of 21-30 yrs (20%) followed by 31-40 yrs (18%). Patients 

attended the TCEMS were from Karnataka (84%). The 

profession of all the patients was considered. 

Professionals include doctors, advocate and private 

employees, teachers, Govt. employees, retired employees. 

Among them majority are farmers (36%). Most of the 

patients paid the fee by cash (90%) at the time of 

admission and discharge.  

Trauma and hospital related characteristics are given in 

Table 2. Commonest cause of the trauma patients 

attending TCEMS was road traffic accident (RTA) 

(74%). The maximum victims (25, 67.5%) of road traffic 

accidents belonged to the age group 21-50 years. There 

were 33 medico legal cases and 4 non medico legal cases. 

As per the source of information about the trauma center 

50% of the patients knew about the hospital’s TCEMS by 

word of mouth. 40% of the cases were referred by other 

doctors. About 64% patients had chosen the trauma 

center because of the quality care provided by the center 

and few patients had more than one reason as shown in 

Table 2.  

The site of trauma was within 50kms from the hospital in 

31 (62%) incidents. Most of the patients (50%) had 

arranged for their own vehicle to reach the hospital. 

Private ambulances from the referred centers were used 

to transport the patient in 5 cases. Cost of service was 

considered as high by about 26 patients.  
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Table 1: Demographic characteristics of study participants (n=50). 

 

Characteristics N (%) 

Age in years 

1-10 2 (4) 

11-20 8 (16) 

21-30 10 (20) 

31-40 9 (18) 

41-50 8 (16) 

51-60 4 (8) 

61-70 6 (12) 

71-80 1 (2) 

81-90 2 (4) 

Sex 
Male 43 (86) 

Female 7 (14) 

State wise distribution 

Andhra Pradesh 3 (6) 

Gujarat 1 (2) 

Karnataka 42 (84) 

Maharashtra 3 (6) 

Tamil Nadu 1 (2) 

Occupation 

Farmers 18 (36) 

Professionals 14 (28) 

Coolie 4 (8) 

Students 8 (16) 

Business 4 (8) 

Housewives 2 (4) 

Mode of payment of billing 
Self-paying 45 (90) 

Credit  5 (10) 

Table 2: Trauma and hospital related characteristics (n=50). 

Characteristics  N (%) 

Distribution of patients based on type of trauma 

RTA 37 (74) 

Assault 3 (6) 

Occupational accidents 1 (2) 

Fall 9 (18) 

Distribution of patients according to the sources of 

information about KLE trauma centre 

Word of mouth 25 (50) 

Employer 5 (10) 

Other physician 20 (40) 

Distribution of patients based on reasons for choosing KLE 

trauma centre for treatment
a
 

Quality of care  32 (64) 

Convenience 13 (16) 

Easy accessibility  10 (20) 

Reputation of the hospital 10 (20) 

Credit facility 5 (10) 

Others 8 (16) 

Distance from the site of trauma to hospital (kms) 

Less than 50 31 (62) 

51-100 9 (18) 

More than 101 10 (20) 

Distribution of patients as per the modes of transportation 

KLE ambulance 5 (10) 

Own vehicle 25 (50) 

Police vehicle 5 (10) 

Private ambulance 15 (30) 

Patients’ opinion regarding cost of services 

Costly 26 (52) 

Reasonable 14 (28) 

Not aware 10 (20) 
aTotal is exceeding 50, as few patients had more than one reason. 
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Table 3: Patient satisfaction with medical care and staff (n=50). 

Patient satisfaction parameters Satisfied  Not satisfied  

 N (%) N (%) 

With health care staff 

Prompt care at casualty 45 (90) 5 (10) 

Nursing care in ward 42 (84) 8 (16) 

Ward boys and ayammas responding to patients’ needs 38 (76) 12 (24) 

With communication 

Guided properly in completing the paper work 40 (80) 10 (20) 

Initial counseling by the staff 

a. Nature of trauma 39 (78) 11 (22) 

b. Diagnosis 35 (70) 15 (30) 

c. Approximate cost of treatment 28 (56) 22 (44) 

d. Possible length of stay 24 (48) 26 (52) 

e. Prognosis 32 (64) 18 (36) 

Communication with doctors about the procedures 40 (80) 10 (20) 

With hospital staffs   

Doctors 40 (80) 10 (20) 

Nurse 37 (74) 13 (26) 

Ward boys/ Ayamma 34 (68) 16 (32) 

Technicians 35 (70) 15 (30) 

Receptionists 34 (68) 16 (32) 

With accessory services 

Reception counter 37 (74) 13 (26) 

Laboratorya 33 (66) 4 (8) 

Diagnostics (CT/MRI/USG scan)b 34 (68) 6 (12) 

Blood bankc 21 (42) 8 (16) 

Casualty pharmacy 41 (82) 9 (18) 

Radiologyd 38 (76) 8 (16) 

Hospital foode 19 (38) 13 (26) 

Hospital equipments 46 (92) 4 (8) 

Satisfaction with waiting times 

Reaching TC-EMS from the entrance 46 (92) 4 (8) 

Completion of paper work 28 (56) 22 (44) 

To be seen at triage area 35 (70) 15 (30) 

MRI/CT scanf 29 (58) 10 (20) 

With amenities (physical facilities and premises) 

Linen 48 (96) 2 (4) 

Trauma ward 39 (78) 11 (22) 

Bed pans and urine potsg 34 (68) 7 (14) 

Toiletsh 30 (60) 10 (20) 

Cleanliness at TC-EMS   

Waiting areas 42 (84) 8 (16) 

Corridors 47 (94) 3 (6) 

Toilets 30 (60) 20 (40) 
a13 patients did not avail the services; b10 patients did not avail the services; conly 29 patients had availed the services; 
d4 patients did not avail the services; e32 patients had taken food; f11 patients did not undergo the investigation; g41 used bed pans and 

urine pots; hnot used toilets. 

 

Patient satisfaction with medical care and staff was 

presented in Table 3. Majority of the patients were 

satisfied with health care staff. About 80% of the patients 

were satisfied with the communication by the health care 

staff about the patient’s treatment and help in completing 

the paper work. Majority of the patients were satisfied 

with health care professionals rating maximum with the 

doctors (80%) followed by the nursing staff (74%). The 

patient satisfaction towards accessory services was more 

than 70%. Only 56% satisfaction was seen with hospital 
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food. About 70% patients had encountered inconvenience 

at the casualty pharmacy with over-crowding. Many 

patients (95%) were satisfied with the services of TC-

EMS from the entrance. 26 patients (76%) were attended 

by the staff in triage within 10 min. The satisfaction 

ranged from 92.5% to 99% for quality of housekeeping. 

The satisfaction was less for the entities in the premises, 

least being the toilet facilities (40%). 

DISCUSSION 

The present study was a cross sectional study undertaken 

in the Trauma Center and Emergency Medical Services 

of the KLES Dr. Prabhakar Kore Hospital and Medical 

Research, Belgaum. Patient satisfaction towards hospital 

facilities is a key factor in determining the quality care 

provided by the tertiary centers. Furthermore, nursing 

care among all the services plays an important role 

because nurses are responsible for most features of 

patient care.8 The present study was done with the aim to 

examine the effect of trauma intervention on patient 

satisfaction in the trauma and emergency department. 

In this study, participants constituted of 86% males and 

14% females with trauma. Majority of patients belonged 

to age group 21-30 years (20%), followed by 18% in 31-

40 years. 70% of the population belonged to the age 11 to 

50 years. This was similar to the findings of Joshipura et 

al.9 The study showed that majority of the people availing 

the services was from Karnataka. The reason for people 

from different states getting admitted was the site of 

trauma or the referral from other hospitals. 

There was wide range of occupations of the patients. 

They were farmers (18), professionals (14; which 

included doctors, advocate, teachers, and private and 

government employees both in-service and retired), 

coolie (4) students (8), businessmen (4), housewives (2). 

In a study done by Zakerimoghadam et al, majority 

patient’s profession was workers.10 Majority of the 

patients were self-payers (90%) and the remaining (10%) 

were either government employees, hospital employees 

insured with organizations or with the insurance 

companies. 

In this study, it was found that RTAs (74%) topped the 

list followed by fall due to various reasons (18%) and 

assaults (6%) and occupational accident (2%). Among 

RTAs, the victims were 46 men and 4 women who are in 

the ratio of almost 10:1 which is very close to the 

observation by 9:1 made by Singh et al.11 

The sources of information about KLES Dr. Prabhakar 

Kore Hospital as told by the patients were word-of-mouth 

(50%), referred by other physicians (40%) and through 

the employers (10%). In a study conducted by Hull et al, 

emergency departments in the United Kingdom, found 

that 80% patients were referred by general physicians 

suggesting that the patients had visited the other clinics 

before attending the emergency departments.12 

There were multiple reasons for choosing the hospital. 

Majority of the patients appreciated the quality of care 

(64%), conveniently situated on the National Highway 4 

(26%), easy accessibility (20%), reputation the hospital 

(20%), acceptance of the credit patients (10%) and other 

reasons (16%) like referred by the physicians, brought by 

the police and advised by the employer. The hospital is a 

tertiary care teaching hospital with all the facilities 

available round the clock. In a study conducted by 

Sharma et al, 72% of the patients were satisfied with the 

convenient to reach the OPD.13 

As majority of the patients had come by their own means 

and the KLE ambulance was used in just five cases. 

Much of the data could not be collected upon the number 

of health care staff present in the ambulance, their 

attitude and any first aid given at the site or on the way to 

the hospital, and the availability of the necessary 

equipment in the ambulance. 

52% of the patients told that the cost of treatment was 

costly, 28% told that the charges were reasonable and 

20% of the patients were not aware of the treatment 

charges as they were credit patients. The results were 

comparable with the observations of Carter et al.14 

In this study, 90% of the patients were satisfied with the 

promptness of the treatment they received at triage by the 

staff. 84% were satisfied with the nursing care in the 

ward. This was in accordance with the findings of 

Sachdev et al. In their study majority of the subjects 

(49%) reported satisfaction with availability of doctors 

and nurses in emergency department.15 

In the present study, 80% were satisfied with the proper 

guidance received to complete the paper work. More than 

50% of the patients were counselled either by the CMO, 

RMO or the PRO (public relation officer) about the 

condition of traumatic injuries, diagnosis, approximate 

cost of the treatment and prognosis. 80% of the patients 

were satisfied by the doctors that they were well 

informed about the treatment and procedures to be done 

on them. In a study done by Joshi et al explanation of the 

disease and treatment was satisfactory in 91% of the 

patients and it was 81.6% in a study done by Acharya et 

al.16,17 In another study by Sharma et al the level of 

patient satisfaction was 62% towards explanation of the 

disease and treatment given by the doctor.13 

Research of the study showed 74% of the patients’ 

satisfactory level with the staff at reception. In a study 

done at France 92.5% patients gave the highest scores to 

the quality of reception. Out of 37 patients, only 4 

patients told that there was delay in giving the samples 

for laboratory investigations due to long queue in the 

department. Rest 89% patients were happy with the lab 

services. 70% patients had encountered inconvenience at 

the casualty pharmacy with overcrowding. Similar 

reports were noticed by Jadhav et al.18 In his study, 

77.71% patients could find easily pharmacy or 
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laboratory. In another study by Sharma et al 52% 

respondents were satisfied in getting the medicines from 

the pharmacy.13 In this study, 32 of the patients had taken 

the hospital diet. Among them, 19 patients (59%) were 

satisfied with the food and 13 (41%) non satisfied 

patients told that the food was very bland. This is in line 

with the previous research findings of Mishra et al.19  

Overall satisfaction based on the perceived wait time at 

various stages was satisfactory. 92% satisfaction 

observed in time taken to reach TCEMS from the hospital 

entrance. In the TCEMS the patients are looked after first 

as soon as they arrive at the center and then the paper 

work is done. In 76% cases patients were attended by the 

staff in triage within 10 minutes. In an observational 

study on 318 patients conducted by Clare Taylor and 

others found that there was median time difference of 2 

mins 11 secs (range being 5 secs to 21 mins 45 secs) from 

the arrival time of the ambulance to actual arrival time of 

the patients from the ambulance into the emergency 

department.20 

Regarding the ward environment, 96% patients were 

satisfied with cleanliness and daily changing of linen, 

78% showed complete satisfaction for cleanliness of the 

trauma ward, 83% with cleanliness of bed pans and urine 

pots and 75% with ward toilets. 89% were satisfied with 

ward maintenance, 16% were not satisfied with the 

cleanliness in waiting room and 6% not satisfied with 

cleanliness of corridors. On contrary to this in a study 

conducted by Sharma et al on-patient satisfaction about 

facilities provided by the tertiary center in Jabalpur, 68% 

of respondents were unsatisfied with the toilet facilities.13 

In regarding to the facilities to attendants few of them 

were not happy with the gowns. They complained that 

they were not washed regularly. The waiting areas were 

not clean. As discussed earlier there was no control over 

the human crowd passing through the casualty entrance 

and using the corridor to exit. As a result, there is 

obstruction for easy transportation of the patients and 

difficulty to maintain the premises clean. The attendants 

requested for a luggage keeping room so that they can 

concentrate on the patient peacefully. Demand for toilets 

in the TCEMS premises was a major one. 

CONCLUSION 

Results of this study showed that patients were satisfied 

with medical care provided to them, appreciable 

satisfaction with the information received at various 

stages during their stay. Anyhow, this has to be further 

improved. The hospital had all the facilities under one 

roof. The availability of the pharmacy and blood bank 

services, the diagnostics in the vicinity, whole 

organization of the trauma unit in terms of the ward 

management and OT complex attached to it, added to 

their satisfaction. For providing more quality services the 

hospital should develop patient feedback services to 

increase the satisfaction levels in drawback areas. 
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INTRODUCTION 

Hemorrhoids are one of the common clinical conditions 

affecting most of the population by the age of 50 years. 

They occur at any age and can affect both males and 

females.1 The exact etiology is unknown but the 

condition usually encountered in people adopted with 

westernized life style.2 

Hemorrrhoids are cushion sinusoids and they can be 

either external or internal.3 The main complaints are 

bleeding during or after defecation, pain, itching, 

prolapse and perianal soiling.1 The common non-

operative procedure to treat first to third degree 

hemorrhoids was rubber band ligation. Sclerotherapy is 

the procedure to treat first, second and some third degree 

hemorrhoids. Complications are very few with this 

procedure, though infection and fibrosis have been 

reported in some studies. The most effective surgical 

technique employed for treating hemorrhoids is the open 

hemorrhoidectomy (Milligan-Morgan method). It is the 

procedure of the choice to treat third and fourth degree 

hemorrhoids.4-6 

ABSTRACT 

 

Background: Hemorrhoids affects the quality of life and leads to significant pain and discomfort. The current study 

was done to evaluate the results of comparative treatment of rubber band ligation, sclerotherapy and open 

hemorrhoidectomy.  

Methods: This was a prospective study done on 90 patients with second grade internal hemorrhoids attended to the 

Department of General Surgery at S. Nijalingappa Medical and Research Centre, Bagalkot during the study period 

from 2012 November to 2013 December. Systemic examination and basic investigations were done. According to 

severity and type of symptoms, patients are subjected for open hemorrhoidectomy (n=30), banding (n=30) and 

sclerotherapy (n=30). 

Results: Occurrence of hemorrhoids was seen between the age group of 36 to 45 years. Out of 90 patients 52 were 

males and 38 were females. Common presenting complaint was bleeding per rectum and mass per rectum in 33.33% 

of patients. Postoperative hospital stay was 1 day in the groups treated with rubber band ligation and sclerotherapy 

and in open hemorrhoidectomy 28 patients stayed for 3 days and 2 patients for 5 days. About 70% of patients 

belonging to rubber band ligation and sclerotherapy group gave excellent response to the same.  

Conclusions: In our study, rubber band ligation technique was found to be more cost effective and reliable to treat 

second grade hemorrhoids with lesser postoperative complications followed by sclerotherapy and hemorrhoidectomy.  
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The present study evaluates the results of comparative 

treatment of rubber band ligation, sclerotherapy and open 

hemorrhoidectomy. 

METHODS 

This was a prospective study done on a total of 90 

patients who are diagnosed to have grade II internal 

hemorrhoids attended to the Department of General 

Surgery at S. Nijalingappa Medical and Research Centre, 

Bagalkot during the study period from 2012 November to 

2013 December. After getting informed consent from the 

patients, and permission from institutional ethics 

committee all the eligible patients were included in the 

study.  

Inclusion criteria were all patients above 18 yrs to 75 yrs 

of age with second degree hemorrhoids and bleeding 

piles. Patients with grade 1, grade 3 and grade 4 

hemorrhoids, recurrent hemorrhoids and secondary 

hemorrhoids were excluded. 

Patients who are coming to outpatient department with 

complaints of bleeding per rectum or mass per rectum are 

subjected for detailed history taking which includes 

symptoms and duration of disease. Then they are 

subjected for per rectal digital examination. Anoscopy is 

done to find out the internal hemorrhoids and its degree 

and position. Systemic examination and basic 

investigations were done. According to severity and type 

of symptoms, patients are subjected for open 

hemorrhoidectomy, banding and sclerotherapy. 

Sample size is calculated using open-Epi software 2.3.1 

version. Two sided significance (1-α) =95%, α=5% level 

of significance=0.05 power (1-β)=80% percentage of 

cases with free of symptoms after 6–8 weeks of 

sclerotherapy 2=56% percentage of cases with free of 

symptoms after rubber band ligation 2=89%. 

Sample size calculated is 30 in each arm (sclerotherapy 

arm=30, rubber band ligation=30, open 

hemorroidectomy=30). 

Follow up of patients after treatment is done by history, 

per rectal examination and anoscopy to assess patient’s 

response and rate of complications like pain, bleeding, 

recurrence and discharge per anus. Follow–up period on 

first post op day, third postoperative day and seventh 

postoperative day and thereafter once at 3rd month and 

6th month. 

Statistical analysis 

Data collected will be entered and analyzed using 

Microsoft Excel and Epi-Info software package. Chi 

square and z test will be used if necessary. The data will 

be collected in a pretested proforma, which includes the 

general information and clinical details of the patients. 

RESULTS 

A total of 90 cases were enrolled in the Department of 
General Surgery with grade 2 hemorrhoids. Table 1 
presents the clinical characteristics of study participants. 
Maximum numbers of patients were seen between the age 
group of 36 to 45 years. Out of 90 patients 52 were males 
and 38 were females. The common presenting complaint 
was bleeding per rectum and mass per rectum in 33.33% 
of patients. Patients were randomly selected for 
treatment. Out of 90 patients with grade 2 hemorrhoids, 
30 cases were selected for banding, 30 cases for 
sclerotherapy and 30 cases for open hemorrhoidectomy. 
Out of 90, 30 patients underwent hemorrhoidectomy 
under spinal anaesthesia and 60 patients underwent 
banding and sclerotherapy under local anaesthesia. 

Table 1: Clinical characteristics of study participants 

(n=90). 

Characteristics 
Frequency 

(N) 

Percentage 

(%) 

Age group (in years)   

≤25 8 8.9 

26-35 19 21.1 

36-45 31 34.4 

46-55 19 21.1 

56-65 9 10.1 

>66 4 4.4 

Sex   

Male 52 57.8 

Female 38 42.2 

Symptoms   

Bleeding per rectum 18 20 

Mass per rectum 2 2.2 

Painful defecation 0 0 

Bleeding per 

rectum+mass per rectum 
30 33.33 

Bleeding per 

rectum+painful 

defecation 

10 11.11 

Bleeding per rectum+ 

constipation 
10 11.11 

Bleeding per 

rectum+painful 

defecation Bleeding per 

rectum+constipation 

20 22.23 

Type of treatment   

Rubber band ligation 30 33.3 

Sclerotherapy 30 33.3 

Open hemorrhiodectomy 30 33.3 

Type of anaesthesia   

Local 60 66.7 

Spinal 30 33.3 

Duration of postoperative day varied from one procedure 

to the other. Out of 30 patients who underwent banding 

and sclerotherapy in each group, all the patients stayed in 
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hospital for 1 day. Patients who underwent open 

haemorrhoidectomy out of which 28 patients stayed for 3 

days and 2 patients for 5 days. 

 

Figure 1: Distribution of postoperative stay. 

Postoperative complications 

Complications experienced by the patients after surgery 

was summarized in Table 2. All the patients were 

followed up on 1st post op day, and seventh post-

operative day thereafter once at 3rd month and 6th month.  

All the patients with open hemorrhoidectomy had more 

postoperative complications compared to other 

procedures. Postoperative pain (n=30) was seen in all 

patients with open hemorrhoidectomy, bleeding per 

rectum was in 14 cases, retention of urine and anal 

stricture was seen in 8 cases respectively. Anal 

incontinence was seen in 5 cases. No recurrence was seen 

postoperatively after 3 months. 

Patient who underwent rubber band ligation and 

sclerotherapy were ambulated on the same day of surgery 

and started the routine work from postoperative day 1. 

All 30 patients who underwent open hemorrhoidectomy 

were ambulated on postoperative day 3. 

Table 2: Comparison of postoperative complications in three types of surgeries. 

Complications 

Treatment Chi square value P value 

Rubber band 

ligation  
Sclerotherapy  

Open 

hemorrhoidectomy  
Total   

 N (%) N (%) N (%) N (%)   

Postoperative pain 2 (3.6) 24 (42.9) 30 (53.6) 56 (100) 61.639 0.0001 

Bleeding per 

rectum 
0 (0) 4 (22.2) 14 (77.3) 18 (100) 17.56 0.001 

Retention of urine 0 (0) 1 (11.1) 8 (88.9) 9 (100) 14.074 0.001 

Anal stricture 0 (0) 1 (11.1) 8 (88.9) 9 (100) 14.074 0.001 

Anal incontinence 0 (0) 0 (0) 5 (100) 5 (100) 10.588 0.005 

Recurrence at 3 

months 
0 (0) 2 (100) 0 (0) 2 (100) 3.616 .461 

 

 

Figure 2: Comparison of cost effectiveness in three 

types of surgeries. 

In our study of 90 patients, the 30 patients who 

underwent rubber band ligation and sclerotherapy were 

much more cost effective then who underwent open 

hemorrhoidectomy. Total cost of patients who underwent 

banding was Rs.800.00; sclerotherapy was Rs.1000.00 

and open hemorrhoidectomy was Rs. 3000. 

DISCUSSION 

In our study we found that the age distribution was more 

in age group of 36 to 45 years as seen in Bhuiya et al the 

upper age limit was higher in all studies ranging from 70-

85 years.7 Jehan et al had age distribution in range of 3rd 

and 4th decade.8 

In the present study the sex distribution of cases of 

hemorrhoids were compared and male:female ratio was 

52:38. These finding correlate well with male 

preponderance noted by Mohan et al.9 Lee performed 

rubber band ligation for higher number of female cases 

with a ratio of 52:48, i.e. male: female respectively.10 

Among 90 patients, bleeding per rectum and mass per 

rectum was observed in 30 cases. In a study done by 

Steinberg et al, the common complaint noticed in the 

study group was rectal bleeding in 91% patients.11 

In our study the distribution of post op pain was more in 

hemorrhoidectomy group then the rubber band ligation 
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group and sclerotherapy group. In the previous study 

done by MacRae et al, hemorrhoidectomy was associated 

with more postoperative complications than rubber band 

ligation.12 

In our study hospital stay and return to work was least 

with rubber band ligation group and sclerotherapy group 

when compared to open hemorrhoidectomy group. 

Similarly in the studies done by Arabi et al 12% of 

people had to stay in hospital.13 

In our study 70% of patients belonging to rubber band 

ligation and sclerotherapy group gave excellent response 

to the same. Similarly study done by Murie et al had 72% 

excellent response.14  

CONCLUSION 

The findings of the study concludes that of all the three 

surgical procedures employed in the study to treat 

hemorrhoids rubber band ligation was found to had less 

complications, early ambulation, short post-operative stay 

and cost effective. Bleeding per rectum and recurrence 

was seen in patient who underwent sclerotherapy. 

Postoperative pain and minimal bloody discharge from 

operated site was observed in open hemorrhoidectomy, 

however cases of recurrence due to surgeries from other 

modalities were treated with open hemorrhoidectomy. 

Anal stricture and anal incontinence were observed in 

open hemorrhoidectomy.  
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INTRODUCTION 

Acute appendicitis is the most common surgical 

emergency with a prevalence rate of 1 in 7.1 The risk of 

incidence is more in males compared to females (1.1:1).2 

Appendicitis is an inflammatory process which may 

results in perforation, abscess formation, generalised 

peritonitis, bowel obstruction and rarely death with a 

mortality rate of 0.08%, rising to 0.5% in the event of a 

perforated appendix.3 The diagnosis of appendicitis in 

early stages still remains a challenge. It can be easily 

diagnosed in its classical form. Unfortunately, these 

classic symptoms may vary from person to person.4 

Therefore an accurate and timely diagnosis of atypical 

appendicitis remains clinically challenging and is one of 

the most commonly missed problems in the emergency 

department. 

Ultrasound is an important tool to diagnose acute 

appendicitis. The main advantages of ultrasound were it 

is non-invasive, cheap and easy to perform to diagnose 

the condition.5 Scoring systems were also developed to 

aid the diagnosis by estimating the probability scores in 

individual patients. The best among them is Alvarado 

scale.6 It comprises of 8 weighted clinical indicators ‐ 
three symptoms, three signs and two laboratory findings; 

ABSTRACT 

 

Background: Acute appendicitis is the most common acute surgical condition of the abdomen. Delay in treatment of 

acute appendicitis causes lot of complication. Study was done with the objective to study the clinical and pathological 

presentations of acute appendicitis, to evaluate the role of ultrasound in early diagnosis of acute appendicitis and to 

reduce negative appendicectomy in patients.  

Methods: This is a prospective study done on 100 patients with acute right lower abdominal pain clinically presumed 

to be of appendicular origin. A thorough history, clinical examination and ultrasound scan, was done for all cases. All 

ultrasound positive cases were subjected to surgery and some negative cases were also taken for surgery based on 

clinical suspicion. The ultrasound diagnosis was compared with clinical findings, operative findings and 

histopathological examination reports. 

Results: The overall accuracy of clinical diagnosis (Alvarado scoring system) with histopathology findings was 72%. 

The overall sensitivity and specificity was 70.3% and 81.3% respectively and positive predictive value of was 95.2% 

whereas the negative predictive value was 34.2%. The overall accuracy of ultrasound with histopathology report was 

93%, with a sensitivity of 96.4%, specificity of 75%, and a positive predictive value of 95% and a negative predictive 

value of 80%. Negative appendicectomy rate was 8.82% in females and 3.63% in males.  

Conclusions: The Alvarado scoring system combined with ultrasound can therefore be used as a cheap and 

inexpensive way of confirming acute appendicitis thus reducing negative appendicectomy rate.  
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migratory pain, anorexia, nausea and/or vomiting, right 

lower quadrant tenderness, rebound tenderness, pyrexia, 

leucocytosis (>10×109/L) and a neutrophilic shift to the 

left >75. The diagnostic accuracy of the Alvarado score 

has been reported as 90.9% for a score of 7‐10 and 100% 

for a score of 0‐4. 

Objective of the current study was to assess the clinical 

and pathological evaluation of acute appendicitis, the role 

of ultrasound in early diagnosis of acute appendicitis and 

to reduce negative appendicectomy in patients. 

METHODS 

This prospective study was done on patients with right 

lower abdominal pain, admitted in HSK Hospital 

Bagalkot, in whom acute appendicitis was suspected from 

January 2013 to June 2014. Patients of age group above 

12 years with acute right lower abdominal pain clinically 

presumed to be of appendicular origin were included in 

the study. Patients less than 12 years of age with other 

pre-existing illeoceacal pathologies like tuberculosis or 

malignancies and who were not willing for appendi-

cectomy were excluded. 

A pretested proforma was used to collect relevant 

information (patient data, presenting complaints, clinical 

findings, lab investigations, sonological findings, HPR 

etc.) from all the selected patients. Particular attention 

was paid to the history of previous illness, past history of 

similar complaints, diet and bowel habits and essential 

investigations especially total white cell count and 

ultrasonography of abdomen were done for all patients. 

Modified Alvarado score was applied on these patients. 

The sonographic findings were recorded as positive and 

negative for acute appendicitis. All USG positive cases 

were taken were for surgery. All USG negative cases 

were retained for 48 hours under observation and 

decision to operate was made depending on progress in 

their clinical course and surgeon’s decision. 

The cases subjected to surgery were adequately prepared 

by IV fluids, electrolyte supplementation, administration 

of broad spectrum antibiotics intravenously (usually 

combination of IV Cephalosporins + Amikacin + 

Metronidazole) etc. 

Surgery (open/laproscopic) was done under spinal/ 

general anesthesia. The operative findings were noted, 

with special reference to appendicular position, peri-

appendicial collection, and presence of perforation or 

fecolith. All the specimens of appendix were sent for 

histopathological confirmation. Cases were watched for 

any postoperative complications and treated wherever 

needed. Post operatively sutures were removed on 7-9 

days and the patients histopathological reports were 

collected by that time. 

The data collected was analysed using Microsoft excel 

and presented in numbers and percentages. 

RESULTS 

In this study 100 patients with right lower abdominal 

pain, admitted in HSK Hospital Bagalkot, in whom acute 

appendicitis was suspected were taken. Table 1 presents 

the Clinical characteristics of study participants. There 

was a preponderance of young patients in our study, with 

incidence being more common in 3rd and 2nd decade 

with 42% (42 cases out of 100) and 27% (27 cases) 

respectively, next common in 4th decade of life. Men 

out-numbered women by 61 to 39. About 53% of patients 

presented with pain around umbilicus, of which 52% later 

shifted to right iliac fossa. Majority of the patients had 

aching type of pain. Nausea or vomiting was the common 

symptom noted in 82% of patients followed by anorexia 

(80%). Majority of subjects had diet habit of mixed type 

(77%) and 23% of patients were vegetarians. In our 

study, 66% had pulse > 90 /min and 38% had low grade 

fever. On clinical examination, tenderness in RIF was the 

most consistent feature (100%). Rebound tenderness was 

present in 47% of the cases. 70% patients had total 

leucocyte of more than 10,000 cells/cumm. Alvarado 

Score was 7 or more in 62 cases, 5-6 in 16 cases, less 

than 5 in 22 cases. 

All 100 cases were subjected to ultrasonography and high 

frequency probe was used in some cases. In our study 85 

cases were positive for appendicitis. Out of these 74 cases 

was uncomplicated acute appendicitis. Perforated acute 

appendicitis was diagnosed in 6 cases. 1 case was 

diagnosed as appendicular abscess and 6 cases were 

diagnosed as chronic appendicitis. 

All the 85 cases including other 5 cases after detailed 

examination underwent surgery. Out of 90 surgeries 78 

were done under spinal anaesthesia and 12 under general 

anaesthesia. 35 surgeries were done laproscopically and 

remaining 55 were open surgeries. The incision 

commonly employed was grid-iron incision (46 cases) 

and was extended whenever faced with difficulties and 

better exposure was required. Lower midline incision was 

used in 7 cases and in 2 cases Lanz incision was used 

(Table 3). 

In our study 66.3% appendix was retrocaecal, 28% were 

pelvic and 2.2% were subcaecal in position. Out of 90 

cases operated, in 61cases appendix were found to be 

inflamed,14 cases appendix were congested,4 cases it 

was gangrenous and in 8 cases appendix was perforated. 

In 3 cases appendix were looking normal, of which one 

case was diagnosed as acute pancreatitis based on 

intraoperative findings and appendicectomy was not done 

for that patient (Table 4). 

In our study 89 appendectomy specimen were sent for 

histopathological study, 45 cases were diagnosed as acute 

appendicitis, 28 cases diagnosed as chronic appendicitis,8 

cases diagnosed as acute suppurative appendicitis,2 cases 

diagnosed as acute gangrenous appendicitis and one case 

is diagnosed as acute eosinophlic appendicitis. Out of 89 



Mathew T et al. Int Surg J. 2019 May;6(5):1471-1476 

                                                                                              
                                                                                                     International Surgery Journal | May 2019 | Vol 6 | Issue 5    Page 1473 

appendectomy specimen 5 were found as normal after 

histopathological examination of which 3 were males and 

2 were females (Table 5). 

Table 1: Clinical characteristics of study participants. 

Variables 
Number of 

patients (N) 

Percentage 

(%) 

Age (in years)   

11-20 27 27 

21-30 42 42 

31-40 19 19 

41-50 7 7 

51-60 3 3 

61-70 2 2 

Sex   

Male 61 61 

Female 39 39 

Site of pain   

Right iliacfossa 100 100 

Umblical 53 53 

Epigastric 2 2 

Lumbar 4 4 

Hypogastric 2 2 

Migration of pain   

Present 52 52 

Absent 48 48 

Symptoms   

Nausea or vomiting 82 82 

Fever 42 42 

Anorexia 80 80 

Constipation 13 13 

Diarrhoea 6 6 

Urinary complaints 17 17 

Type of diet   

Vegetarian 23 23 

Mixed 77 77 

Clinical signs   

Pulse rate>90 66 66 

Elevated temperature 38 38 

Right iliac fossa 

tenderness 
100 100 

Rebound tenderness 47 47 

Guarding 33 33 

Total leukocyte count distribution  

<10000 cells/mm3 30 30 

>10000 cells/mm3 70 70 

Alvarado score   

7 or more 62 62 

5 or 6 16 16 

Less than 5 22 22 

Table 6 presents the comparison of Alvarado score and 

ultrasound reports with histopathology report (HPR). Out 

of 62 cases with score >7 histopathology reports were 

positive for appendicitis in 59 cases and negative in 3 

cases. Patients with score <7 showed positive HPR in 25 

cases and negative in 13 cases. On ultrasonography 

(USG), 85 cases were diagnosed with acute appendicitis. 

Among them, 81 histopathology reports were positive 

and 4 were negative. 

Table 2: Distribution of USG abdomen diagnosis. 

USG diagnosis 
Number of 

patients (N) 

Percentage 

(%) 

Acute appendicitis 74 74 

Appendicular perforation 6 6 

Appendicularabscess 1 1 

Chronicappendicitis 4 4 

Colitis 2 2 

Ureteric calculi 3 3 

Cystitis 2 2 

Intestinal obstruction 1 1 

Ovariancyst 1 1 

PID 1 1 

Normal 5 5 

Table 3: Types of incision used. 

Incision 
Number of 

patients 
Total 

Laparoscopic 35 35 

Grid iron 46 

55 Lanz 2 

Lower midline 7 

Total 90 90 

Table 4: Distribution of position and intraoperative 

findings of appendix. 

Distribution 
Number of 

patients 

Percentage 

(%) 

Position of appendix   

Retrocaecal 59 66.4 

Pelvic 25 28.1 

Subcaecal 2 2.2 

Preileal 2 2.2 

Postileal 1 1.1 

Total 89 100 

Intraoperative findings   

Normal 3 3.3 

Congested 14 15.7 

Inflamed 61 67.8 

Gangrenous 4 4.4 

Perforated 8 8.8 

Total 90 100 

As shown in Table 7, the overall accuracy of clinical 

diagnosis with HPR was 72%. The overall sensitivity and 

specificity was 70.3% and 81.3% respectively. The Chi 

square value is 15 and p value is 0.0001 which is highly 

significant. An overall positive predictive value of 
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clinical analysis was 95.2% whereas the negative 

predictive value was 34.2%.The overall accuracy of 

ultrasound with HPR was 93%, with a sensitivity of 

96.4%, specificity of 75%, a positive predictive value of 

95% and a negative predictive value of 80%. The Chi 

square value is 53.78 and p value is 0.0001 which is 

highly significant. 

Table 5: Distribution of various HPR reports. 

Histopathology 

reports 

Number of 

patients 
Total % 

Male  Female   

Normal 3 2 5 5.6 

Acute appendicitis 29 16 45 50.56 

Acute suppurative 

appendicitis 
4 4 8 9 

Acute gangrenous 

appendicititis 
1 1 2 2.2 

Acute eosinophilic 

appendicitis 
0 1 1 1.1 

Chronic 

appendicitis 
17 11 28 31.5 

Total 54 35 89 100 

Table 6: Comparison of Alvarado score and 

ultrasound reports with histopathology. 

 
HPR+VE 

(n=84) 

HPR –VE 

(n=16) 

Total 

(n=100) 

Alvarado score  

>7 59 3 62 

<7 25 13 38 

Ultrasound reports  

USG +ve 81 4 85 

USG -ve 3 12 15 

Table 7: Comparison of clinical results and 

ultrasound with histopathological report. 

Clinical diagnosis 
Estimate 

(%) 

Lower-Upper 

95% CIs 

Sensitivity 70.3 59.75-78.96 

Specificity 81.3 56.99-93.41 

Positive predictive 

value 
95.2 86.71-98.34 

Negative predictive 

value 
34.2 21.21-50.11 

Diagnostic accuracy 72 62.51-79.86 

Ultrasound    

Sensitivity 96.4 90.02-98.78 

Specificity 75 50.5-89.82 

Positive predictive 

value 
95.3 88.52-98.16 

Negative predictive 

value 
80 54.81-92.95 

Diagnostic accuracy 93 86.25-96.57 

DISCUSSION 

Our study found appendicitis to be more common in the 

third decade, with 42% patients being between 21 to 30 

years of age. The average mean age of presentation was 

27.9 years, with a standard deviation of 22.5 years. This 

finding is in concordance with the other series reported. 

Male to female ratio was 3.05:1.95. Men are believed to 

suffer from appendicitis more often because, probably, 

the male is being subjected to more stress and strain. 

These observations were in accordance with the findings 

of Addis et al.2 

In our series, pain in abdomen was the predominant 

symptom (100%) followed by anorexia (80%). According 

to Hardin study, anorexia was present in 100%, 85% 

according to study conducted by Kallan et al.7 Nausea and 

vomiting was present in 82% of cases in present series. 

This was mainly seen in acute appendicitis. In study 

conducted by Owen et al, 84% of patients presented with 

nausea or vomiting.8 

In the current study, right lower quadrant tenderness was 

the most commonly elicited sign, being found in all 

patients studied (100%). It was about 95% in study 

conducted by Kallan et al and 99% in study by George et 

al.7,9 Rebound tenderness was found in 47% patients, 

maximum association being with perforated appendicitis 

and gangrenous appendicitis. According to study 

conducted by Owen et al rebound tenderness was seen in 

60% of patients.8 

Leukocytosis or neutrophilia (total count >10000) was 

present in 70% cases and only 3% it was raised above 

20,000. Mild to moderate leukocytosis was observed in 

acute appendicitis. Mean total white blood cell count was 

11512 cells/cumm with standard deviation 3306 cells/ 

cumm and there was polymorphonuclear predominance. 

In gangrenous and perforated appendicitis the 

leukocytosis was proportionally higher. The degree of 

leukocytosis appears to be related to the degree of 

inflammation and absorption of toxic products of 

infection. These factors probably stimulate the bone 

marrow to release stored WBC and accelerate 

leukocytosis. This may be the reason for increasing 

degree of leukocytosis in complicated appendicitis. This 

also explains the shift towards immature cells. A study by 

Hoffmann et al, 60-90% of all patients with acute 

appendicitis have total and differential leucocytes of 

more than 10,000cells/mm3 and neutrophils of >75%.10 

As in any case of acute infection, it is associated with 

mild leukocytosis, ranging from 10,000-18,000 

cells/mm3. If the counts are >18,000 cells/mm3 we should 

suspect perforated appendix with or without abscess.10 

Alvarado score of 7 or more which confirms the 

diagnosis of acute appendicitis proved both intra 

operatively and histopathologically. In this series 62% 

had a score of 7 or more. 67.2% of male and 53.84% of 

females had a score of above 7. The percentage of 
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incidence in males was higher in as study done by 

Bhattacharjeeet al.12 

For ultrasound examination, graded compression, as 

described by Puylaert et al was used in our study to 

displace bowel loops from the right iliac fossa, the aim 

being to oppose the external abdominal musculature with 

the psoas muscle.13The caecum and the external iliac 

vessels were found to be useful anatomic landmarks. 

In the present series appendix was visualized only in 64% 

of the patients. In a study by Puylaert et al 88.5% of the 

patients on ultrasound was reported visualization of the 

appendix.13 

In the present study a periappendiceal collection was 

present in only 32 patients out of 100, but was specific 

for acute appendicitis when present. Puylaert et al 

reported a diagnostic accuracy of 89% for appendicular 

abscess.13 John et al found ultrasound to be particularly 

useful in detecting peri-appendiceal collection, with all 

cases in their series being diagnosed by ultrasound.13 

Faecolith was found only in 1 case in our study. Jeffery et 

al had suggested that, with positive clinical findings, a 

faecolith should be taken to indicate acute appendicitis, 

irrespective of the diameter of the appendix.15 

Out of 100 cases studied 90 cases got operated. 

Appendicectomy was done in 89 cases. One case was 

diagnosed as acute pancreatitis based on intraoperative 

findings and appendicectomy was not done for that 

patient. In this study 5 specimens were normal appendix. 

This negative rate (5.6%) was within the acceptable rate 

of 15-20%. The 5 cases, which were found to be negative 

on biopsy, were analyzed separately. Ultrasound had 

accurately reported 2 of the 5 cases as negative. 

Ultrasound was found to be negative in 15 cases. These 2 

cases along with 10 cases which were treated 

conservatively together form the true negative i.e. 12 

cases. 

The sensitivity and specificity of clinical results with 

histopathology was 70.3% and 81.3%. In the study of 

Crnogorac et al the score has a sensitivity of 87% and 

specificity of 60%.16 In our series, the overall accuracy of 

ultrasound was 93%, with a sensitivity of 96.4%, 

specificity of 75% in diagnosing appendicitis. This was 

comparable to the findings of Subashet al.17 

According to Korner et al the negative appendicectomy 

rate for males is 9.3% and for females is 22.2%.18 In 

study conducted by Mohanty et al negative 

appendicectomy rate for male is 4.8% and females is 

6.7%.19 The present study shows negative 

appendicectomy rate of 8.82% in females and 3.63% in 

male. In females, negative appendicectomy rate is high. 

This is probably due to pelvic inflammatory diseases, 

ruptured follicular cysts etc. These conditions are not 

properly diagnosed on ultrasound and can mimic acute 

appendicitis.  

CONCLUSION 

Diagnosis of acute appendicitis can be made by 

combining clinical signs and symptoms with USG 

reports. USG is a non-invasive investigation and plays an 

important role in identifying alternative causes of RIF 

pain thus excluding appendicular pathology. It acts as a 

useful adjunct in the diagnosis of acute appendicitis and 

prevents negative laparotomies.  
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 ABSTRACT
Introduction: Total Parenteral Nutrition (TPN) is prescribed 
to meet a neonate’s requirement for growth and development 
when his/her condition and/or gestation prevents complete 
enteral feeding. In India Partial Parenteral Nutrition (PPN) is used 
in neonatal units with inadequate facilities to prepare TPN.

Aim: To evaluate the effect of supplementation of high dose 
parenteral Amino Acid (AA) on growth and biochemical 
parameters of Very Low Birth Weight (VLBW) neonates 
receiving PPN in first week of life.

Materials and Methods: This was a Randomised controlled 
study, conducted in a tertiary care medical center. Sixty 
VLBW newborns with birth weight of <1500 gm admitted 
to level III NICU within 24 hour of life were included and 
Randomised into two groups of AA supplementation: One 
group received 1 g/kg/day of parenteral AA (Aminoven) on 
day 1, which was increased by 1g/kg/day till 4 gm/kg/day. 

The other group received 3 g/kg/day of parenteral AA on day 
1, which was increased to 4 g/kg/day on the next day. Both 
the groups were continued on AA till they reached 75% of 
enteral feeds. Independent sample and chi-square test were 
used to analyse the data.

Results: With similar baseline characteristics, serum sodium 
(p = 0.001) and blood urea (p = 0.041) levels were higher during 
1st week of hospital stay. The daily physiological weight 
loss was more in neonates who received high AA from day 
1 of life. There was no significant difference in weight gain 
(p>0.05) between the two groups during the hospital stay. 
The mean hospital stay was 23±4.5 days for Group A and 
22.4± 3.6 days for Group B.

Conclusion: Supplementation of high dose parenteral AA in 
VLBW infants receiving PPN does not help in weight gain 
during hospital stay, although well tolerated. 

InTROduCTIOn
The VLBW infants (weighing <1.5 kg) are vulnerable to 
increased mortality and morbidity during neonatal period, 
infancy, and childhood due to susceptibility to infections, early 
growth retardation, and developmental delay [1]. VLBW neonate 
could be born preterm, small size for gestational age, or 
sometimes both.

TPN is a delivery of nutrition through parenteral route for 
growth and metabolic requirements. TPN is prescribed to 
meet a neonate’s requirement for growth and development 
when his/her condition and/or gestation prevents complete 
enteral feeding. Although, early aggressive enteral nutrition 
is recommended in VLBW neonates, need for high ventilator 
settings, ionotropic support, immature gastrointestinal system, 
surgery, and infection are some of the main factors that lead 

Safety and Outcome of High Dose Parenteral 
Amino Acid Supplementation for VLBW 
Neonates on Partial Parenteral Nutrition: 

A Randomised Controlled Study

to withholding of enteral feeding in first few days of life [2]. In 
India, use of TPN solutions have improved substantially since 
the early days and complications are now less common due 
to the administration of amino acids (AAs) and lipids in the 
Neonatal Intensive Care Unit (NICU) [3,4]. However, the use 
of TPN is still influenced by affordability of parents, availability 
of trained nursing staff, and willingness of the neonatologist to 
prescribe it [3,4].

Premature VLBW neonates are devoid of fetal accretion of 
nutrients in last trimester leading to limited glycogen and 
fat reserve and have slow postnatal weight gain. Postnatal 
growth of VLBW neonates has remained a major challenge 
in the NICU [5]. There is enough evidence to support that 
administration of early and aggressive parenteral nutrition and 
enteral nutrition is beneficial [6,7]. Administration of high dose 
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AAs, from day 1, in VLBW neonates have resulted in better 
plasma AA profile and nitrogen accretion and are well tolerated. 
However, its role in improving postnatal growth rate and long-
term neurodevelopment is still not clear [8-12]. In India, due to 
resource-limited settings, the use of micronutrients and lipids is 
restricted in parenteral nutrition [13]. Hence, PPN comprising of 
glucose, AAs, and electrolytes without lipids is prescribed to the 
preterm neonates. The role of clinical pharmacist is limited and 
most of the units prepare their parenteral nutrition by training 
the nursing staff. Parenteral nutrition can be used only if trained 
nursing staff are available, who can prepare and administer PN 
with proper aseptic precautions and if facilities are available for 
monitoring biochemical parameters regularly.

Postnatal growth restriction in preterm infants is mainly due to 
a low caloric intake during the first few weeks of life [14,15]. 
Randomised controlled studies are conducted which reported 
that early AA supplementation (starting within few hours of birth) 
as compared to AA supplementation after 3-5 days of life resulted 
in better postnatal growth in preterm LBW neonates [13,16,17]. 
Early administration of AA can promote anabolism through 
positive nitrogen balance [14,15]. In recent times, it has become 
evident that protein delivery of 3 g/kg/day beginning on day 
one of life is safe and associated with plasma AA concentration 
similar to those of second and third trimester fetuses. However, 
most of these studies were performed in neonates who received 
TPN [7]. Therefore, we undertook this study to evaluate the 
safety of administering a higher dose (3 g/kg/day) from day 1 
of life in comparison to gradual increments in dose of parenteral 
AAs in the PPN regimen and its effect on weight loss in the first 
week of life. The primary outcome measured safety. Secondary 
outcomes measured growth parameters (weight, length, 
and head circumference) and biochemical variables (sodium, 
potassium, blood urea, serum calcium, blood urea nitrogen).

MATERIALS And METHOdS 
The Randomised controlled study was conducted from 
January 2015 to February 2016 at level III NICU, Department of 
Paediatrics, KLE University’s Jawaharlal Nehru Medical College, 
Belgaum Karnataka, India. All out born and inborn neonates 
weighing < 1500 g admitted within 24 hours of life in NICU 
were included. Neonates with congenital anomalies or inborn 
errors of metabolism (IEM), needing surgery, discharged as 
AMA, and death during NICU stay were excluded from study. 
A written consent was obtained from the parents/caregivers 
before enrolment. The study was approved by the Institutional 
Ethics Committee.The sample size was calculated based on 
the following formula.

Where, Za = type 1 error =1.96; Zβ= type 2 error = 0.84; S1= 
5; S2= 4; n1 = 13; n2= 9

Considering power of the study as 80%, the sample size per 
group was 26. Total sample size including 10% drop out. 
Hence, the sample size of 30 was included per each group.

This NICU followed the protocol of starting AA at 1 g/kg/day 
from day one. During the study, neonates were Randomised 
into two groups. Group A and Group B by on-duty postgraduate 
with odd and even numbers to receive two different doses of 
parenteral AA preparation. On day one, PPN was administered 
to the neonates in both groups, which composed of dextrose 
(glucose infusion rate (GIR) 6-8 mg/kg/min), AAs, calcium, 
and multivitamin (1 ml/kg) either through peripheral line or 
Peripherally Inserted Intravenous Catheter (PICC) line. Group 
A received 1 g/kg/day of parenteral AA on day one and dose 
was increased by 1 gm/kg/day every day till maximum of 
4 gm/kg/day. Group B received 3 gm/kg/day of parenteral 
AA on day one and dose was increased to 4 gm/kg/day on 
next day. Total fluids were calculated as per the standard 
recommendations (80 mL/kg on day 1, increased gradually to 
maximum 150 mL/kg). Rest of the care in both the groups 
was provided as per standard neonatal practices, including 
ventilation, use of antibiotics, and Kangaroo mother care [16]. 
Trophic feeding was started within 48 hour of life, except where 
contraindicated and increased as per the unit protocols and as 
tolerated by the preterm infants till 130-150 mL/kg. Trophic 
feeds were given once the baby was stabilized after birth and 
gradually increased everyday i.e., 10-15 mL/kg/day till baby 
reached full target feeds of 140 mL/kg/day. The follow-up was 
done and data was collected till 40th week [16]. Both groups 
were continued on AA till they reached 75% of enteral feeds. 
Weight, length, and head circumference were measured at 
admission and every week during hospital stay. Biochemical 
parameters, including serum sodium, serum potassium, serum 
calcium, blood urea, and total calcium were monitored weekly 
during hospital stay.

STATISTICAL AnALySIS
The data were analysed using SPSS 20.0 statistical software. 
Continuous data were expressed as mean ± standard 
deviation (SD). Independent sample t-test was used to 
assess the significance of study parameters on continuous 
scale between two groups. Chi-square test was used to find 
association between the classes of variables. A p-value ≤ 0.05 
at 95% confidence interval (CI) was considered as statistically 
significant. 
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[Table/Fig-1]: Flowchart representing patients in the study.

demographic data and clinical characteristics
The demographic and clinical characteristics of the neonates 
are shown in the [Table/Fig-2]. No significant difference was 
observed in gender, gestational age, mode of delivery, birth 
weight, and characteristics of study population between the 
two groups. Three neonates in group B weighed <1000 g. 
The mean hospital stay was 23±4.5 days for Group A and 
22.4±3.6 days for Group B.

Anthropometric measurements
Changes in the mean weight of the neonates in both groups at 
weekly intervals was not significantly different as shown in the 
[Table/Fig-3]. Similarly, the changes in head circumference and 
length were comparable. [Table/Fig-4] shows the mean daily 
weight change in both the groups. Interestingly the daily weight loss 
in group B was significantly more than that in group A in the first 
week of life. However, during the rest of the hospital stay, the daily 
weight gain was more in this group of neonates. There were three 
neonates with birth weight <1000 g in group B. This could have 
affected the change in mean weight that is observed in group B.

Biochemical profile
The mean sodium, potassium, blood urea, serum calcium, and 
blood urea levels from first week to fourth week are shown in 

Variable Group A (n=30) Group B (n=30) p-value

Gender

Male 16 (53.33%) 14 (46.67%)
0.606

Female 14 (46.67%) 16 (53.33%)

Gestational age (weeks)

28 weeks-31 week 6 days 9 (30%) 10 (33.33%)

0.82432 weeks-36 week 6 days 19 (63.33%) 19 (63.33%)

37 weeks-39 week 6 days 2 (6.67%) 1 (3.34 %)

Mode of delivery

Caesarean 25 (83.33%) 24 (80%)
0.739

Vaginal 5 (16.67%) 6 (20%)

Birth weight (gm)

<1000 0 3 (10%)
0.237

1000–1500 30 (100%) 27 (90%)

Characteristics of study population

Gestational age (week) 32 ± 2.32 32.90±2.10

> 0.050
Birth weight (gm) 1351.67±124.40 1326.93 ±189.11

Head circumference at the time of admission (cm) 28.57±1.25 28.40±1.43

Length at the time of admission (cm) 37.70±2.60 39.15±3.27

[Table/Fig-2]: Demographic and baseline characteristics of neonates.

RESuLTS 
Between January 2015, and February 2016, although 98 VLBW 
neonates admitted, 60 neonates completed follow-up after 
discharge at 40 weeks, hence only 60 were included with 30 in 
each group [Table/Fig-1].
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the [Table/Fig-5]. Although, mean values of sodium (p <0.001), 
blood urea (p = 0.041), and Blood Urea Nitrogen (BUN) showed 
statistically significant difference in both groups, they were 
within normal range. Rest of the biochemical parameters were 
comparable. However, weekly monitoring of these parameters 
during rest of the hospital stay were comparable between the 
two groups. 

dISCuSSIOn
It was found that PPN consisting of 3 g/kg/day of parenteral AA 
on day 1 and increased to 4 g/kg/day is well-tolerated by VLBW 
neonates than the gradual increments in parenteral amino acid 
supplementation (i.e., 1g/kg/d on day 1 of life).

In TPN, the ratio of protein: nonprotein caloric intake is important 
to prevent oxidation of AAs [3]. In this study, parenteral lipids 
were not used due to resource limitations. Maximum Glucose 

infusion rate was 12 mg/kg/hour to maintain blood glucose 
level between 80-120 mg/dL. This did not improve the ratio 
of non-protein caloric intake to calories from protein to the 
desired level of 100-200 Cal/g of protein needed for adequate 
postnatal growth. VLBW neonates who receive only glucose 
can have protein loss of 0.5-1 g/kg/day. It has been shown 
that early administration of AA may in fact lead to decreased 
glucose levels due to stimulation of insulin secretion [13].

Although, the neonates received higher amounts of protein in 
group B as compared to group A, it was not used for growth 
and accretion of protein. Studies in preterm neonates suggest 
that the effect of AA intake on protein accretion occurs 
through increased protein synthesis rather than inhibition of 
protein breakdown [7]. A study conducted by Denne SC et al., 
demonstrated an increase in protein synthesis with PN [18]; 
however, there was significantly less suppression of protein 

Interval (week)
Weight (g) Head circumference (cm) Length (cm)

Group A Group B Group A Group B Group A Group B

1 1331.60 ±131.45ns 1297.50±179.92ns 28.60±1.16ns 28.37±1.40ns 37.55±2.86ns 38.82±2.89ns

2 1330.46 ±162.71ns 1242.90±194.40ns 28.61±1.10ns 28.45±1.38ns 37.61±2.91ns 39.03±2.77ns

3 1324.93 ±185.53ns 1262.1±217.4ns 29.10±1.39ns 28.60±1.50ns 37.73±3.22ns 38±2.33ns

4 1270 ±151ns 1205.75±214.19ns 28.86±1.07ns 27.88 ±1.13ns 37.29±3.15ns 38.63±2.56ns

[Table/Fig-3]: Comparison of anthropometric measurements in neonates at weekly intervals.
ns: p> 0.05; s: p< 0.05

Interval Number of babies Group A (Mean±SD) Number of babies Group B (Mean±SD) p-value

Birth to week 1 30 -2.87± 9.91 30 -4.20 ±7.73 0.012

Week 1 to week 2 28 1.35±10.48 29 3.81± 9.10 0.047

Week 2 to week 3 15 7.29±8.45 15 9.04±4.11 0.012

[Table/Fig-4]: Comparison of change in weight per day during hospital stay.

Variables
1st week 2nd week 3rd week 4th week

Group A Group B Group A Group B Group A Group B Group A Group B

Sodium 
(meq/L)

131.17±3.66S 140.5±3.15S 135.3±3.15ns 135.8±4.38ns 133.7±5.40ns 133.5± 3.71ns 133.3± 8.08ns 136.20±6.87ns

Potassium 
(meq/L)

4.89±0.84ns 4.92±0.83ns 4.67±0.64ns 5.12±0.89ns 4.52±0.34 4.75 ± 0.56ns 4.30±0.53ns 4.42±0.69ns

Blood urea 
(mg/dL)

25.79±14.86s 32.31±8.26s 36.46±22.3ns 33.59±19.3ns 39.91±27.84 26.20 ± 11.44ns 19.40±4.50ns 21.04±8.63ns

Serum 
calcium 
(mg/dL)

8.56±0.66ns 8.66±0.77ns 9.07±0.52ns 9.13±0.88ns 9.20±0.49 9.19 ± 0.5ns 8.90±0.17ns 9.08±0.70ns

Blood urea 
nitrogen 
(mg/dL)

12.04±6.94S 15.08±3.86S 17.02±10.41ns 15.67±9.01ns 18.63±12.99ns 12.33 ± 5.34ns 9.05±2.10ns 9.82±4.03ns

[Table/Fig-5]: Comparison of biochemical parameters.
ns: p >0.05; s: p <0.05
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breakdown in the preterm neonates. Further, the mechanism 
of action by which AA intake promotes protein accretion in 
neonates is not clearly reported [7]. Balasubramanian H et al., 
reported that 1 g/kg/ day of parenteral AAs on day 1 with gradual 
increments of 1 g/ kg/day till a maximum of 4 g/kg/day resulted 
in better growth (weight, length, and head circumference) than 
early aggressive parenteral AA supplementation (3 g/kg on 
day 1 of life) in VLBW neonates [13]. Randomised controlled 
trial (RCT) conducted by Bulbul A et al., reported no significant 
difference in body weight and head circumference in the high 
versus low AA group during first 2 weeks [8]. 

The BUN levels, although within normal range, were found to 
be higher in group B compared to group A in the first week 
(15.08±3.86 vs. 12.04±6.94 mg/dL; p <0.001). At second, third, 
and fourth week, BUN levels were not statistically significant 
in both the groups (p >0.050). Many studies have shown 
no relationship between BUN and AA intake [9,11,13,17]. 
Aggressive PN has been shown to be well tolerated with no 
adverse clinical and biochemical outcomes [9,10,19].

High dose AA intake may result in hypokalemia and 
hypophosphatemia due to accelerated protein synthesis. This 
may lead to increased plasma calcium concentration as a 
result of mobilization of endogenous phosphates if they are not 
supplied adequately [20]. In our study although the difference 
in protein supplementation was for first four days, we assessed 
the levels of plasma calcium concentration, which were 
comparable throughout the hospital stay in both the groups.

The administration of parenteral AA along with lipids from day 1 
of birth has shown to improve conditions for anabolism as well 
as growth in VLBW neonates. Greater levels of AA administration 
do not further improve the nitrogen balance but lead to 
increased AA oxidation. This study has also shown that early 
high AA dose was well tolerated in VLBW neonates, however, 
did not lead to increase in protein synthesis and anabolism.

The time taken to reach full enteral feeds was not studied during 
this study. It has been reported that neonates who receive lesser 
AA in first week of life take longer time to reach full enteral feeds 
compared to those who receive high AA supplementation [11]. 
The duration of hospital stays, and other co-morbidities did not 
vary significantly between the two groups.

LIMITATIOn
The small sample size is a main drawback to determine the 
significance of administering high AA dose (3 g/kg/day) from 
day 1 of life on growth of preterm VLBW neonates who do not 
receive parenteral lipids. Use of TPN may show different study 
outcomes in terms of postnatal growth. 

COnCLuSIOn
Overall, the study showed that PPN consisting of 3 g/kg/day 
of parenteral AA on day 1 and increased to 4 g/kg/day on next 

day is well tolerated by VLBW neonates. To ensure adequate 
postnatal growth, it is essential to use TPN from day 1 of life for 
very and extreme low birth weight neonates. Administration of 
high dose of AA with PPN does not serve the purpose of protein 
anabolism and growth of the baby.
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In	 India,	 at	 present,	 there	 are	 total	 539	 medical	 colleges	
which	award	Bachelor	of	Medicine	and	Bachelor	of	Surgery	
degrees	 to	 76,928	 students	 and	 Postgraduate	 (PG)	 degrees	
to	 32,753	 students.	 Of	 which,	 there	 are	 10,821	Master	 of	
Surgery	 (MS)	 seats	 and	 19,953	Doctor	 of	Medicine	 (MD)	
seats	 spread	 across	 government,	 private,	 deemed,	 and	
central	 university	 medical	 colleges.[1]	 There	 has	 been	
sudden	 increase	 of	 PG	 seats	 in	 recent	 times,	 especially	
MD	 and	 MS	 seats	 because	 of	 conversion	 of	 diploma	 PG	
seats	 into	 MD/MS	 PG	 seats	 and	 also	 because	 of	 change	
in	 guide	 (PG	 teacher)‑to‑PG	 ratio	 as	 per	 recent	 (Gazette	
notification	 dated	 January	 31,	 2017	 and	 April	 05,	 2018)	
amendments	 in	 PG	 medical	 education	 regulations,	 2000,	
Medical	Council	of	India	(MCI).

MD/MS	 examinations,	 in	 any	 subject,	 consist	 of	 thesis,	
theory	 papers,	 and	 clinical/practical	 and	 oral	 examinations.	
Every	 PG	 student	 has	 to	 carry	 out	 work	 on	 an	 assigned	
research	 project	 under	 the	 guidance	 of	 a	 recognized	 PG	
teacher;	the	result	of	which	shall	be	written	up	and	submitted	
in	the	form	of	a	thesis.	Work	for	writing	the	thesis	is	aimed	at	
contributing	to	the	development	of	a	spirit	of	enquiry,	besides	
exposing	the	candidate	to	the	techniques	of	research,	critical	
analysis,	 acquaintance	 with	 the	 latest	 advances	 in	 medical	
science,	 and	 the	 manner	 of	 identifying	 and	 consulting	
available	literature.	The	main	goal	being,	PG	has	to	develop	
skills	of	“Writing	Thesis/Research	articles.”[2]	 In	 this	 regard,	
the	MCI	has	already	introduced	(notice	dated	July	9,	2019)	a	
compulsory	online	course	in	basic	research	methods	for	PGs	
and	 faculty	 for	 the	 academic	 year	 2019–2020.	 This	 course	
will	 conducted	by	 the	National	 Institute	of	Epidemiology	of	
the	Indian	Council	of	Medical	Research	(ICMR).

I	would	like	to	raise	two	important	issues/observations	here	
regarding	the	present	status	of,
i.	 Quality	of	our	medical	research	publications
ii.	 Quality	of	research	studies	done	by	PGs.

If	 we	 go	 through	 the	 medical	 research	 publications	 from	
India,	 majority	 of	 research	 articles	 are	 based	 on	 PG	
thesis	 material.	 The	 negative	 points	 of	 such	 publications	
are	 the	 study	 is	 done	 in	 a	 single	 center,	 having	 small	
sample	 size,	 with	 data	 manipulation,	 dishonesty,	 unethical	
practices,	 and	 getting	 published	 in	 predatory/fake	 journals.	
Therefore,	 worldwide,	 our	 publications	 are	 having	 less	
validity	 and	 impact	 factor.	 There	 are	 few	 institutes	 such	
as	 AIIMS,	 Delhi;	 PGIMER,	 Chandigarh;	 CMC,	 Vellore;	
JIPMER,	 Pondicherry;	 and	 TMH,	 Mumbai,	 and	 central	
organizations	 such	 as	 ICMR	and	Council	 of	 Scientific	 and	
Industrial	Research	 (CSIR)	which	produce	quality	 research	
publications.

Hence,	 if	 we	 (faculty	 of	 other	 medical	 colleges)	 have	 to	
increase	 our	 quality	 of	 medical	 research	 publications,	 we	
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have	to	develop	interest	in	research,	should	undergo	training	
for	 research	 methodology	 and	 ethics,	 should	 develop	
infrastructure	for	research	(strengthening	of	medical	records	
and	department	of	biostatistics),	incentives	for	research,	and	
of	course	initiation	of	research	projects	by	faculty	itself,	not	
solely	depending	on	PG	thesis	research	projects.

In	 developed	 countries,	 even	 though	 population	 is	 so	 less	
compared	 to	 India,	 but	 if	 you	 see	 the	 number	 of	 cases	 in	
the	 study	 group,	 the	 number	 is	 so	 high	 that	 resulting	 in	
statically	significant	values.	If,	 in	India,	all	medical	college	
hospitals	 come	 under	 one	 umbrella	 (thus	 increasing	 the	
number	 of	 study	 group)	 for	 research	 projects	 or	 clinical	
trials,	 the	 quality	 of	 research	 publications	 will	 surly	
improve	 a	 lot.	Hence,	 there	 is	 a	 requirement	 of	 a	 national	
institute	(like	ICMR/CSIR)	which	will	propose	and	conduct	
research	projects	for	medical	college	faculty.

In	 case	 of	 research	 studies	 done	 by	 PGs	 (for	 thesis	
purpose),	 the	 quality	 is	 deteriorating	 slowly.	 This	 is	
mainly	 due	 to	 busy	 schedule	 and	 lack	 of	 interest	 and	
knowledge	 in	 research	 by	 PG	 guides	 as	well	 PG;	 thence,	
the	 choosing	 of	 research	 project/topic	 for	 the	 thesis	 has	
become	 quite	 difficult.	 Hence,	 how	 we	 can	 overcome	
this	 problem?	 Is	 it	 the	 PG	 teacher	 or	 PG	 itself	 or	 the	
regulatory	body	has	to	come	up	with	the	solutions?	In	the	
following	 paragraphs,	 I	 have	 kept	 my	 opinions/thoughts/
suggestions	for	the	same.

Similarly,	 as	 I	 mentioned	 above,	 if	 a	 national	 institute	
for	 medical	 research	 (like	 ICMR/CSIR)	 come	 forward	
and	 allot	 a	 research	 project	 on	 a	 particular	 topic	 to	 each	
PG	 student	 of	 multiple	 medical	 colleges	 across	 India	 as	
a	 multicenter	 trial/research	 project,	 can	 bring	 out	 quality	
research	publications	having	 statistically	 significant	values.	
Thus,	 we	 can	 reduce	 and	 avoid	 the	 burden	 of	 choosing	
small	sample	size	and	irrelevant	research	topics.

The	 mandatory	 requirement	 of	 research	 study/thesis	 for	
the	 completion	 of	 MD/MS,	 is	 only	 for	 learning	 research	
methodology	 and	 ethics	 or	 to	 come	 out	 with	 research	
publications?	If	answer	is	research	publications,	it	has	to	be	
a	quality	 research	 study,	which	 is	only	possible	 if	multiple	
PGs	 from	 various	 medical	 colleges	 conduct	 a	 study	 on	
particular	 research	project	 as	 a	multicenter	 trial,	monitored	
by	 a	 single	 national	 institute	 on	 medical	 research.	 Hence,	
I	 request	 all	 the	 eminent	 people	 in	 the	 field	 of	 medical	
research	and	PG	curriculum	to	give	a	 thought	on	 this,	 thus	
helping	India	to	come	out	with	quality	research	publications	
in	future.
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Introduction
The	 use	 of	 laparoscopy	 both	 for	 diagnosis	
and	 therapy	 has	 allowed	 for	 innovation,	
advancements,	 and	 new	 challenges	 in	
the	 field	 of	 surgery	 including	 operative	
gynecology.	 Laparoscopy	 is	 being	
increasingly	used	to	approach	more	advanced	
pathology	 as	 the	 surgeons	 gain	 confidence.	
There	 is	 increasing	 emphasis	 on	 potential	
complications	 such	 as	 ureteral	 injuries	
associated	 with	 laparoscopic	 gynecologic	
surgery.	Engel	et al.	were	the	first	to	report	a	
case	of	ureteral	 injury	during	a	 laparoscopic	
tubal	 ligation	 in	 1971.[1]	 The	 patient	 was	
diagnosed	 to	 have	 right	 ureteral	 obstruction	
that	necessitated	ureteroneocystostomy	using	
a	 Boari	 flap	 repair.	 As	 of	 today,	 enough	
research	 has	 been	 done	 and	 published	 in	
relation	 to	 prevention	 and	 management	
of	 ureteral	 injury	 during	 laparoscopic	
gynecologic	surgery.

Several	 large	 cohort	 studies	 have	 estimated	
the	 incidence	 of	 ureteral	 injury	 (including	
transection,	 obstruction,	 fistula	 formation,	
and	 necrosis	 from	 thermal	 injury)	 during	
a	 variety	 of	 operative	 gynecologic	
laparoscopic	 procedures	 to	 be	 1%–2%.[2,3]	
A	 2003	 review	 published	 by	 Ostrzenski	
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Abstract
Ureteric	 injury	 is	 rare	 in	 gynecological	 practice.	 The	 introduction	 of	 laparoscopy	 to	 gynecologic	
surgery	has	allowed	for	newer	innovations,	advancements,	and	also	new	challenges	in	the	field.	As	the	
complexity	of	 laparoscopically	 approached	gynecologic	 cases	 continues	 to	 increase,	 it	 is	 imperative	
for	 surgeons	 to	 be	 aware	 of	 the	 risk	 of	 ureteral	 injury.	 Although	 rare,	 ureteral	 complications	 of	
laparoscopic	gynecologic	 surgery	are	quite	morbid	and	may	have	 serious	 implications	 in	 relation	 to	
litigations.	The	incidence	of	ureteric	injury	varies	between	0.1%	and	30%,	depending	on	the	type	of	
surgery.	 Prevention	 can	 be	 attempted	 by	 preoperative	 and	 intraoperative	 precautions,	 although	 the	
effectiveness	 of	 these	 measures	 has	 not	 been	 fully	 evaluated.	 Diagnosis	 of	 ureteric	 injury	 may	 be	
made	 intraoperatively,	 but	 70%	 are	 diagnosed	 postoperatively.	Management	 depends	 on	 the	 timing	
of	diagnosis,	the	etiology,	the	length	and	location	of	the	injury,	the	extent	of	the	causative	operation,	
and	the	condition	of	the	woman.	In	this	article,	we	have	reviewed	the	incidence,	etiology,	preventive	
strategies,	 diagnosis,	 and	 management	 of	 ureteric	 injury.	 Knowledge	 about	 their	 prevention,	
diagnosis,	and	management	is	of	utmost	importance.
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et	 al.[4]	 identified	 70	 cases	 of	 ureteral	
injuries	 in	 gynecologic	 laparoscopy.	 The	
reported	 incidence	 may	 be	 low	 because	
many	 ureteric	 injuries	 are	 not	 recognized	
or	 go	 unreported.	 Despite	 the	 incidence	
of	 all	 major	 complications	 associated	
with	 laparoscopy	 declining,	 the	 incidence	
of	 ureteric	 injury	 has	 stayed	 constant	
at	 approximately	 1%.	 Although	 rare,	
ureteral	 complications	 of	 laparoscopic	
gynecologic	 surgery	 are	 quite	 morbid	
and	 may	 have	 serious	 implications	 in	
relation	 to	 litigations;	 therefore,	 knowledge	
about	 their	 prevention,	 diagnosis,	 and	
management	 is	 of	 the	 utmost	 importance.	
Morbidity	 includes	 increased	 hospital	
stay,	 secondary	 invasive	 interventions,	
reoperation,	potential	loss	of	renal	function,	
and	 deterioration	 of	 the	 woman’s	 quality	
of	 life.[5,6]	 Ureteric	 injury	 is	 the	 most	
common	 complication	 leading	 to	 litigation	
and	 accounts	 for	 17%	of	 nonobstetric	 legal	
action	 initiated	 against	 obstetricians	 and	
gynecologists	 in	 the	 USA.[7]	 Intraoperative	
injury	 to	 the	 ureter	 can	 occur	 not	 only	
during	 complicated	 surgical	 procedures	
but	 also	 during	 uncomplicated	 procedures.	
Up‑to‑date,	 rigorously	 developed	
guidelines	 or	 systematic	 reviews	 on	 the	
subject	 of	 ureteric	 injury	 in	 obstetric	 and	
gynecological	practice	are	not	in	place.
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Etiology
The	 anatomical	 proximity	 of	 the	 ureter	 to	 the	 peritoneum	
makes	 it	 particularly	 vulnerable	 during	 all	 types	 of	
abdominopelvic	 surgery.	 Ureteric	 injuries	 can	 occur	
even	 in	 the	 most	 straightforward	 and	 simple	 procedures.	
Certain	 risk	 factors	 have	 been	 identified	 that	 are	 closely	
associated	 with	 the	 occurrence	 of	 injury.	 Risk	 factors	
include	an	enlarged	uterus,	previous	pelvic	surgery,	ovarian	
neoplasms,	 endometriosis,	 pelvic	 adhesions,	 distorted	
pelvic	 anatomy,	 coexistent	 bladder	 injury,	 and	 massive	
intraoperative	hemorrhage.	Patients	undergoing	gynecologic	
surgery	 for	 malignancy	 may	 have	 a	 higher	 baseline	 risk	
of	 ureteral	 injury	 as	 high	 as	 5%–8%.	 The	 incidence	 of	
ureteric	 injuries	 following	 laparoscopic	 adnexectomy	 and	
laparoscopic‑assisted	 vaginal	 hysterectomy	 is	 2.9%	 and	
1.39%–6%,	respectively.[8,9]

Site of Injury
The	lower	third	of	the	ureter	is	most	prone	to	injury	(51%),	
followed	 by	 the	 upper	 third	 (30%)	 and	 the	 middle	
third	(19%).[10]	The	sites	where	the	ureter	can	be	injured	are	
lateral	to	the	uterine	vessels,	area	close	to	the	ureterovesical	
junction,	 the	base	of	 the	infundibulopelvic	(IP)	 ligament	as	
the	ureters	 cross	 over	 the	pelvic	brim	at	 the	ovarian	 fossa,	
and	 at	 the	 level	 of	 the	 uterosacral	 ligament.	 The	 ureter	 is	
most	frequently	injured	at	the	level	of	uterosacral	ligaments	
during	laparoscopy.

Types of Injury
The	 ureter	 could	 be	 injured	 intraoperatively	 either	 by	
ligation	 or	 kinking	 by	 a	 ligature,	 crushing	 by	 a	 clamp,	
division,	 complete	 or	 partial	 transection,	 devascularization,	
or	 diathermy‑related	 injury.	 The	 incidence	 of	 different	
forms	 of	 injury	 are	 complete	 transection,	 61%;	 excision,	
29%;	ligation,	7%;	and	partial	transection,	3%.[10]	Avascular	
necrosis	 may	 occur	 following	 extensive	 dissection	 of	
periureteric	 tissue	 with	 impairment	 of	 the	 anastomotic	
blood	 supply	 in	 the	 postoperative	 period.	 Another	
mechanism	 of	 injury	 is	 the	 subsequent	 obstruction	 over	 a	
hematoma	or	lymphocele.

The	 Committee	 of	 the	 American	 Association	 for	 the	
Surgery	 of	Trauma[11]	 has	 classified	 the	 ureteric	 injuries	 as	
follows:
•	 Grade	 I	 –	 hematoma,	 contusion	 or	 hematoma	 without	

devascularization
•	 Grade	II	–	laceration;	<50%	transection
•	 Grade	III	–	laceration;	50%	transection
•	 Grade	IV	–	laceration;	complete	transection	with	<2	cm	

of	devascularization
•	 Grade	 V	 –	 laceration;	 avulsion	 with	 >2	 cm	 of	

devascularization.

However,	 this	 classification	 does	 not	 have	 any	 clear	
management	and	prognostic	implications.

Anatomic Principles and Tips for Proper 
Surgical Steps
Knowledge	 of	 the	 pelvic	 anatomy	 and	meticulous	 surgical	
technique	 is	 paramount	 to	 the	 effort	 of	 decreasing	 ureteral	
injury.	 The	 ureter	 is	 divided	 anatomically	 into	 two	 major	
components	–	abdominal	and	pelvic	–	with	lengths	ranging	
from	12	to	15	cm	each.	The	ureter	descends	over	the	pelvic	
brim	as	it	courses	over	the	iliac	vessels	at	the	bifurcation	of	
the	 common	 iliac	 artery	 into	 the	 external	 and	 internal	 iliac	
arteries.	 Deep	 in	 the	 pelvis,	 the	 ureter	 courses	 along	 the	
lateral	 aspect	 of	 the	 uterosacral	 ligament	 to	 enter	 the	 base	
of	 the	 broad	 ligament.	 The	 ureter	 is	 found,	 1.5	 cm	 lateral	
to	 the	 cervix,	 passing	 under	 the	 uterine	 artery	 and	 then	
medially	 over	 the	 anterior	 vaginal	 fornix	 before	 entering	
the	 trigone	 of	 the	 bladder.[12]	 Radiologic	 studies	 have	
revealed	that	in	10%	of	cases	involving	cervical	pathology,	
the	ureter	may	be	only	5	mm	from	the	cervix.[13]

The	 site	 where	 the	 ureter	 passes	 inferior	 to	 the	 uterine	
vessels,	 as	 well	 as	 at	 the	 level	 of	 the	 IP	 ligament,	 the	
ureter	 is	most	 prone	 for	 injury.	 It	 has	 been	 suggested	 that	
all	 surgeons	 should	 visualize	 and	 dissect	 the	 ureter	 near	
the	 IP	 ligament	 and	 near	 the	 uterine	 artery	 in	 cases	 of	
distorted	 anatomy.	 In	 laparoscopic	 adnexectomy,	 the	ureter	
can	 be	 identified	 transperitoneally	 as	 it	 courses	 over	 the	
pelvic	 brim.	 The	 left	 ureter	 is	 often	 more	 challenging	 to	
view	by	 this	 approach	due	 to	physiologic	 adhesions	of	 the	
descending	colon	to	the	pelvic	sidewall.	If	 the	ureter	 is	not	
clearly	 visualized	 at	 this	 level,	 a	 superficial	 incision	 in	 the	
peritoneum	(taken	parallel	to	the	IP	ligament)	will	allow	for	
the	 initial	 development	 of	 the	 pararectal	 space;	 subsequent	
blunt	 dissection	 will	 identify	 the	 ureter.	 The	 rectosigmoid	
is	 then	 mobilized	 medially,	 which	 will	 enable	 a	 relatively	
easy	 identification	 of	 the	 left	 ureter	 at	 the	 pelvic	 brim.	 In	
severely	 distorted	 anatomy,	 it	 is	 best	 to	 find	 the	 ureter	 by	
making	 a	 peritoneal	 incision	 that	 begins	 just	medial	 to	 the	
IP	 ligament	 and	 continues	 in	 the	 direction	 of	 the	 ischial	
spine.

After	 ensuring	 that	 the	 ureter	 is	 sufficiently	 distant	 from	
the	 IP	 ligament,	 the	 blood	 supply	 to	 the	 ovary	 can	 be	
controlled.	In	cases	of	benign	pathology,	it	is	recommended	
to	 incise	 the	 vascular	 pedicle	 very	 close	 to	 the	 ovary,	 as	
this	 pedicle	 will	 shorten	 with	 retraction	 into	 the	 pelvic	
sidewall;	subsequent	bleeding	can	be	easier	 to	control	with	
a	longer	IP	pedicle.	It	is	important	to	note	that	identification	
of	 the	 ureter	 at	 the	 pelvic	 brim	 is	 not	 adequate	 in	 cases	
involving	 significant	 deep	 pelvic	 adhesions,	 such	 as	 in	
severe	 endometriosis	 with	 rectovaginal	 involvement.	 In	
these	 cases,	 the	 ureters	 are	 often	 deviated	 more	 medially,	
and	the	ureterolysis	needs	to	be	carried	all	the	way	down	to	
the	cardinal	ligament.

When	 approaching	 the	 cardinal	 ligament,	 sufficient	
skeletonization	 of	 the	 uterine	 vasculature	 will	 ensure	 that	
any	peritoneal	attachments	involving	the	ureter	are	released.	
Second,	 it	 is	 important	 to	maintain	cranial	deviation	of	 the	
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uterus	with	firm	upward	pressure	on	the	uterine	manipulator	
before	 cauterizing	 or	 incising	 the	 uterine	 vessels.	 Some	
surgeons	 prefer	 to	 use	 upward	 traction	 on	 the	 uterine	
specimen	with	a	laparoscopic	tenaculum	in	lieu	of	a	uterine	
manipulator.	Either	approach	will	ensure	safe	and	adequate	
distance	 from	 the	 ureter,	 or	 the	 vascular	 pedicle	 can	 be	
safely	 controlled.	 It	 is	 preferable	 to	 take	 the	 ascending	
uterine	 vessels	 at	 the	 level	 of	 the	 internal	 cervical	 “os”	
when	 performing	 a	 total	 laparoscopic	 hysterectomy	 and	
then	 create	 a	 pedicle	 that	 lateralizes	 the	 uterine	 vessels	
away	 from	 the	 colpotomy	 cup.	 This	 has	 proven	 to	 be	 a	
very	effective	method	to	avoid	ureteral	injury	at	the	time	of	
a	laparoscopic	hysterectomy.[14]

Prevention of Ureteral Injuries
Several	 preoperative	 and	 intraoperative	 measures	 can	
be	 undertaken	 so	 as	 to	 reduce	 the	 risk	 of	 ureteric	 injury.	
Appropriate	and	adequate	imaging	to	be	done	preoperatively	
so	 as	 to	 identify	 the	 underlying	 pathology	 and	 plan	 the	
proposed	 operation.	 In	 cases	 of	 suspected	 urinary	 tract	
pathology,	 a	 preoperative	 intravenous	 urogram	 (IVU)	 or	
ultrasound	 scan	 can	 help	 identify	 ureteric	 dilatation	 and	
disclose	 anatomical	 variations.	 Piscitelli	 et	 al.[15]	 found	
that	 abnormal	 IVU	 findings	 were	 most	 likely	 to	 occur	 in	
women	 with	 a	 uterine	 size	 of	 12	 weeks	 or	 larger,	 when	
adnexal	 masses	 were	 4	 cm	 or	 larger	 and	 in	 women	 with	
an	 abnormal	 pelvic	 examination.	 It	 is	 not	 always	 that	
a	 preoperative	 IVU	 plays	 a	 role	 in	 preventing	 ureteric	
injuries.	 Prophylactic	 ureteric	 catheterization	 has	 similarly	
not	shown	to	reduce	the	risk	of	ureteric	injury.[16,17]	Ureteric	
catheterization,	 however,	may	 assist	 in	 identifying	 ureteric	
injury	 intraoperatively	 and	 optimize	 the	 subsequent	
management	in	cases	where	dissection	is	difficult.

Intraoperative	measures	can	be	undertaken	so	as	to	prevent	
injury	 which	 include	 an	 appropriate	 operative	 approach,	
adequate	 exposure,	 full	 examination	 of	 the	 disease	 in	
the	 pelvis,	 and	 seeking	 early	 urological	 assistance	 where	
appropriate.	 Blind	 clamping	 of	 blood	 vessels	 should	 be	
avoided,	 as	 this	 is	 the	 predominant	 cause	 of	 ureteric	
injury	 in	 obstetric	 procedures.[18]	 Control	 of	 bleeding	 by	
specifically	 identifying	 bleeding	 points	 reduces	 the	 risk.	
It	 is	 very	 important	 to	 stay	 close	 to	 the	 pathology	 while	
dissecting	 mass	 lesions	 and	 to	 identify	 the	 ureter	 in	 its	
course	 whenever	 possible	 before	 beginning	 the	 dissection.	
Adequate	 mobilization	 of	 the	 bladder	 in	 a	 downward	
and	 outward	 direction	 helps	 in	 to	 reduce	 the	 risk	 of	
ureteric	 injury,	 as	 the	 ureters	move	 away	 from	 the	 uterine	
vessels	 and	 thus	 away	 from	 the	 operative	 field.[19]	 Direct	
visualization	 of	 the	 ureters	 in	 the	 pelvis	 helps	 reduce	 the	
risk	 of	 ureteric	 injury.[18]	 The	 incidence	 of	 ureteric	 injury	
during	 abdominal	 hysterectomy	 decreased	 from	 0.7%	 to	
0.2%	whenever	the	ureters	were	dissected	out.[18]	Whenever	
direct	 visualization	 of	 the	 ureter	 is	 not	 possible	 either	 due	
to	extreme	scarring,	 large	masses,	or	restricted	access,	 then	
direct	 visualization	 of	 ureteric	 function	 via	 cystoscopy	 or	

endoscopy	 can	 be	 employed.[20]	 One	 needs	 to	 be	 cautious	
whenever	 using	 laser	 and	 electrocautery	 because	 a	 large	
proportion	 of	 ureteric	 injuries	 during	 laparoscopic	 surgery	
are	associated	with	diathermy.[21]	Short	burst	of	use	is	likely	
to	 reduce	 the	 risk	 of	 ureteric	 injury	 because	 the	 depth	 of	
penetration	depends	on	diathermy	duration	and	power.

Intraoperative Diagnosis of Ureteral Injury
It	 is	 very	 important	 to	 identify	 ureteric	 injuries	
intraoperatively	as	it	enables	prompt	repair	and	is	associated	
with	 decreased	morbidity	 and	 fewer	 legal	 risks.[22]	A	 high	
index	 of	 suspicion	 and	 attempts	 at	 verifying	 ureteric	
integrity	 should	 be	 essential	 components	 of	 laparoscopic	
pelvic	surgery.	Whenever	 it	 is	not	 feasible	 to	visualize	 the	
ureters,	 intravenous	 administration	 of	 methylthioninium	
chloride	 or	 indigo	 carmine	 (5	 ml)	 is	 an	 accurate	 means	
of	 demonstrating	 ureteric	 patency.[23]	 Intraoperative	 use	 of	
transurethral	cystoscopy	or	endoscopy	(through	cystotomy)	
may	 help	 visualize	 the	 ejection	 of	 dye‑stained	 urine	 from	
both	 ureteric	 orifices.	 Bubbles	 or	 blood‑tinged	 urine	
coming	 through	 the	 ureteric	 orifices	may	 indicate	 ureteric	
injury.

Postoperative Diagnosis of Ureteral Injury
Symptoms	 arising	 out	 of	 ureteric	 injury	 in	 the	
postoperative	 period	 tend	 to	 be	 variable.	 Flank	 pain	 and	
fever	 remain	 the	 most	 common	 symptoms.	 Hematuria	
is	 absent	 in	 approximately	 30%	 of	 ureteric	 injuries.	
Occasionally,	 women	 may	 present	 with	 a	 retroperitoneal	
collection	 of	 urine	 (urinoma),	 which	 can	 be	 confirmed	
on	 ultrasonography.	 Urinary	 leak,	 other	 than	 from	 the	
urethra,	 should	 be	 suspected	 as	 a	 fistula	 and	 promptly	
searched.	 Hypertension	 secondary	 to	 obstructive	 uropathy	
could	 be	 a	 late	 presentation.	 It	 should	 also	 be	 noted	 that	
typical	 symptoms	 occur	 in	 only	 50%	 of	 women	 with	
ureteric	 injuries.	 In	 all	 suspected	 cases	 of	 ureteric	 injuries,	
investigations	 are	 necessary	 to	 establish	 renal	 function,	 to	
rule	 out	 hydronephrosis,	 and	 to	 evaluate	 continuity	 of	 the	
ureter.	Radiologic	investigations	required	to	confirm	or	rule	
out	 ureteric	 injuries	 include	 IVU,	 abdominal,	 and	 pelvic	
computed	 tomography	 with	 contrast,	 retrograde	 urogram	
and	 renal	 ultrasonography	 [Figure	 1a‑d].	 Cystoscopy	 and	
contrast	dye	tests	also	may	be	necessary	in	some.

Management of Ureteral Injury
Renal	 deterioration	 occurs	 inevitably	 unless	 urine	 flow	 is	
restored	 as	 the	 ureter	 is	 the	 sole	 conduit	 from	 the	 kidney.	
Major	 variables	 such	 as	 time	of	 diagnosis,	 etiology,	 length	
and	location	of	the	injury,	extent	of	the	causative	operation,	
and	the	condition	of	the	woman	help	in	guiding	a	surgeon’s	
approach	 to	 the	 management	 of	 ureteric	 injuries.	 In	 cases	
of	 intraoperatively	 identified	 transected	 ureters,	 the	 ureter	
needs	 to	 be	 repaired	 and	 stented	 to	 maximize	 urinary	
diversion.	A	 double‑J	 stent	 may	 be	 used	 for	 this	 purpose.	
A	passive	 retroperitoneal	drain,	 such	as	a	Penrose	drain,	 is	
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used	 to	 limit	 urinoma	 formation.	 The	 bladder	 needs	 to	 be	
decompressed	using	a	Foley’s	catheter.

Whenever	 the	 ureteric	 injury	 is	 recognized	 in	 the	
postoperative	 period	 or	 in	 cases	 of	 delayed	 recognition	
of	 the	 same,	 the	 repair	 of	 the	 injured	 ureter	 should	 not	
be	 delayed.	 Exceptions	 to	 immediate	 repair	 include	
sepsis,	 extensive	 hematoma	 or	 abscess	 formation	 at	 the	
site	 of	 injury,	 or	 when	 the	 woman	 is	 hemodynamically	
unstable.	 In	 such	 situations,	 it	 is	 preferable	 to	 perform	
a	 percutaneous	 nephrostomy	 and	 drain	 the	 renal	
pelvis	 or	 a	 retrograde	 ureteric	 stent	 can	 be	 placed,	 and	
the	 surgery	 can	 be	 delayed	 until	 the	 complication	 is	
resolved	[Figures	2a,	b,	3a,	b	and	4a,	b].

Summary
As	 the	 complexity	 of	 the	 laparoscopic	 application	 in	
gynecologic	 cases	 increases,	 it	 is	 imperative	 that	 surgeons	

be	 aware	 of	 the	 risk	 of	 ureteral	 injury.	 Patients	 should	 be	
appropriately	 counseled	 preoperatively	 regarding	 baseline	
and	 individualized	 risks.	Although	 the	overall	 incidence	of	
ureteral	injury	is	low,	the	potential	morbidity	for	the	patient	
merits	 vigilance.	 Prevention	 of	 injury	 can	 be	 achieved	 by	
careful	 attention	 to	 the	 location	 of	 the	 ureter	 at	 all	 times	
during	the	procedure.	Prophylactic	ureteral	stenting	may	be	
helpful	in	select	circumstances,	and	intra‑	or	post‑operative	
evaluation	should	be	undertaken	whenever	 suspicion	arises	
of	potential	ureteral	damage.
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Introduction
Following	 the	 Medical	 Council	 of	
India	 (MCI)	 guidelines,	 medical	 colleges	
in	 India	 have	 adopted	 a	 pattern	 of	
1	 year	 (Phase	 I)	 of	 basic	 sciences,	
1	½years	(Phase	II)	of	paraclinical	sciences,	
and	 2	 years	 (Phase	 III)	 devoted	 entirely	 to	
clinical	subjects.[1]

In	 Indian	 medical	 colleges,	 written	
examinations	 are	 predominant	 constituting	
50%	of	marks	 in	 formative	 and	 summative	
examinations	 as	 dictated	 by	 the	 MCI.	
For	 passing	 or	 moving	 to	 a	 higher	 year,	 a	
candidate	 must	 obtain	 a	 minimum	 of	 50%	
of	marks.[1]

The	written	tests	are	used	in	the	assessment	
of	 all	 types	 of	 learning	 or	 cognitive	
knowledge	 acquired	 during	 courses	 of	
study‑through	 curricula	 delivered	 in	
classrooms,	 textbooks,	 lectures,	 library,	
internet	 search,	 and	 student	 discussions.	
Written	 tests	 are	 used	 to	 assess	 knowledge	
acquired	 (by	 formative	 or	 summative	
manner)	 to	 provide	 feedback	 to	 learners	
and	 to	 measure	 the	 sufficiency	 of	 learning	
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Abstract
Written	 examinations	 are	 a	 predominant	 part	 of	 the	 assessment	 in	 Indian	medical	 colleges	 and	 are	
used	 in	 the	 assessment	 of	 all	 types	 of	 learning	 or	 cognitive	 knowledge.	Written	 tests	 are	 used	 to	
provide	 feedback	and	 to	measure	 the	 sufficiency	of	 learning	 to	proceed	 in	 the	curriculum.	 It	 is	best	
used	to	assess	on	“Knows”	and	“Knows	how”	of	Miller’s	Pyramid.	Traditional	short‑	and	long‑essay	
items	 are	 not	 structured;	 there	 is	 no	 cross‑checking	 of	 the	 set	 paper	 by	 the	 subject	 expert.	There	 is	
a	 problem	 of	 undersampling	 or	 oversampling	 of	 content	 and	 items	 do	 not	 test	 the	 problem‑solving	
abilities	 of	 students.	 Usually,	 questions	 are	 based	 on	 simple	 recall	 and	 knowledge	 is	 not	 tested	 in	
depth.	Subjective	scoring,	 rater	bias,	bluffing,	flawed	 format,	and	 idiosyncratic	 jargons	are	 the	other	
threats	to	the	validity.	This	article	describes	the	solutions	to	address	limitations	of	traditional	written	
examination	based	on	the	review	of	the	current	literature.	Structuring	long	and	short	essay	questions,	
preparing	blueprint	 of	 the	 content,	 scoring	 rubrics,	model	 answers,	 training	 the	 subject	 experts,	 and	
using	multiple	subject	expert	raters	are	the	most	important	steps	to	address	the	validity	threats	and	to	
make	 assessment	more	objective	 and	 focused.	Uniform,	 bias‑free	 assessment	 boosts	 confidence	 and	
results	in	positive	impact	on	the	academic	performance	of	students.
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to	proceed	in	the	curriculum.	It	is	best	used	
to	 assess	 on	 “knows”	 and	 “knows	 how”	 of	
Miller’s	Pyramid.[2,3]

Problems	 with	 traditional	
constructed‑response	 (CR)	 format	 of	
both	 short‑	 and	 long‑essay	 items	 are	 not	
structured;	 there	 is	no	cross‑checking	of	 the	
set	 paper	 by	 the	 controller	 of	 examination	
in	association	with	the	subject	expert.	There	
is	 a	 problem	 of	 either	 undersampling	 or	
oversampling	 of	 content,	 as	 the	 blueprint	
is	 not	 prepared	 well.	 Constructed	 response	
items	 do	 not	 test	 the	 problem‑solving	
abilities	 of	 students.	 Only	 few	 chapters	 are	
included	 and	 questions	 are	 based	 on	 simple	
recall.	 As	 only	 few	 chapters	 are	 selected,	
this	limits	the	number	of	items.	This	method	
tests	only	“knows”	level	of	Miller’s	Pyramid.	
As	 the	 CR	 items	 are	 not	 well	 structured,	 it	
will	not	assess	a	large	sample	of	knowledge	
in	 depth.	 It	 can	 be	 seen	 that	 the	 long‑essay	
format	 lacks	 precision	 with	 no	 subdivision	
of	 marks,	 and	 the	 use	 of	 ambiguous	 terms	
leaves	 much	 to	 imagination	 resulting	 in	
confusion	 to	 the	 students	 to	 write	 specific	
answers.	 Scoring	 of	 essay	 questions	 is	
more	 of	 subjective,	 as	 model	 answers	 and	
scoring	 rubrics	 are	 not	 being	 provided.	
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Rater	 bias	 is	well	 known	with	 a	 traditional	 examination	 in	
scoring	 answers	 to	 unstructured	 items.	 Bluffing	may	 occur	
in	 answering	 essay	 questions.	Handwriting	 also	 contributes	
to	 rating	 bias.	 Flawed	 format	 and	 idiosyncratic	 jargons	 are	
the	two	other	threats	to	the	validity.

Threats	to	validity	are	mentioned	in 	Table	1.

Review of Literature
In	one	of	 the	studies,	 it	 is	found	that	 the	general	preference	
for	 the	 assessment	methods	was	 based	 on	 “understanding”/
factual	 recall;	 however,	 in	 the	 later	 clinical	 stages,	 the	
preference	 for	 the	 assessment	 methods	 based	 on	 higher	
domains	such	as	critical	 thinking	increased.	They	suggested	
that	 the	 students	 should	 have	 a	 good	 grasp	 of	 the	 basics	
concepts	 of	 medicine	 (including	 factual	 knowledge)	 to	
successfully	proceed	to	higher	domains	such	as	synthesis	and	
evaluation.	 Researchers	 felt	 that	 while	 assessment	 should	
ideally	 encompass	 both	 factual	 recall	 and	 critical‑thinking	
abilities,	 the	 stress	 on	 higher	 domains	 should	 gradually	
increase	as	the	students	move	higher‑up	in	their	course.[4]

In	 previous	 studies,	 it	 is	 found	 that	 test	 blueprinting	 and	
table	of	the	specification	are	efficient	methods	to	coordinate	
the	 test‑construction	 process,	 and	 researchers	 consider	 that	
these	are	the	most	important	steps	in	test	development.[5]

CR	items	are	used	for	testing	higher	levels	of	thought	such	
as	 application,	 synthesis,	 and	 evaluation	 rather	 than	 only	
recalling	 facts.	 Using	 a	 structured	 format	 for	 both	 short	
as	 well	 as	 long‑essay	 questions	 helps	 in	 improving	 the	
objectivity.	This	can	be	used	to	assess	“knows”	and	“knows	
how”	 level	 of	Miller’s	 Pyramid.[3]	The	 “knows	 how”	 level	
indicates	 a	 student’s	 ability	 to	 apply	 the	 knowledge	 to	
demonstrate	 an	 understanding	 of	 the	 relationships	 between	
the	concepts	and	principles.[2]

The	 University	 of	 Wisconsin	 has	 provided	 the	 following	
guidelines	about	the	short	answer	and	essay	tests.[6]

General strategies

•	 Do	 not	 use	 essay	 questions	 to	 evaluate	 understanding	
that	could	be	tested	with	the	multiple‑choice	questions

•	 Do	not	give	students	a	choice	of	questions	to	answer
•	 Ask	students	to	write	more	than	one	essay
•	 Give	 students	 advice	 on	 how	 to	 approach	 an	 essay	 or	

short‑answer	test.

Writing effective test questions

•	 State	the	question	clearly	and	precisely
•	 Consider	the	layout	of	the	question
•	 Write	out	the	correct	answer	yourself
•	 Decide	on	guidelines	for	full	and	partial	credit
•	 Read	the	exams	without	looking	at	the	students’	names
•	 Skim	 all	 examinations	 quickly,	 without	 assigning	 any	

grades
•	 Choose	 examples	 of	 examinations	 to	 serve	 as	 anchors	

or	standards

•	 Grade	 each	 examination	 question	 by	 question	 rather	
than	grading	all	questions	for	a	single	student

•	 Avoid	judging	examinations	on	extraneous	factors
•	 Write	comments	on	students’	examinations
•	 Strive	to	balance	positive	and	critical	comments
•	 Read	only	a	modest	number	of	examinations	at	a	time
•	 If	you	can,	read	some	of	the	papers	twice
•	 Place	the	grade	on	the	last	page	of	the	examination.

Returning essay examinations

•	 Return	examinations	promptly
•	 Review	the	examination	in	class
•	 Use	groups	to	discuss	test	questions
•	 Get	feedback	from	the	class	about	the	test
•	 Keep	a	file	of	essay	questions.

Proposed solution

The	 solution	 to	 address	 this	 problem	 is	 structuring	 long	
and	 short	 essay	 questions	 as	 per	 the	 guidelines,	 preparing	
blueprint	 of	 the	 content,	 using	 scoring	 rubrics	 for	 each	 of	
the	 items,	 preparing	model	 answers	 for	 each	 of	 the	 items,	
training	 the	 subject	 experts	 as	 per	 the	 standard	 assessment	
criteria,	and	using	multiple	subject	expert	raters.

The	 proposed	 solution	 addressing	 the	 validity	 issues	 is	
given	in	Table	2.

Conclusion
Incorporating	 the	 above	 solutions	 makes	 the	 assessment	
more	 objective	 and	 focused.	 Uniform,	 bias‑free	
assessment	 boosts	 the	 confidence	 of	 students,	 results	 in	
positive	impact	on	the	academic	performance	of	students,	
and	 prepares	 them	 for	 future	 endeavors.	 Faculties	
formatting	 the	 CR‑type	 questions	 and	 preparing	 model	
answers	become	more	tuned	for	the	objective	assessment.	

Table 2: Proposed solution addressing the validity issues
Limitations of 
traditional essays

Solution

Low	reliability Structure	the	essay
Low	validity Include	more	short‑structured	essays
Low	objectivity Make	SEQs	with	checklists
Does	not	test	
problem‑solving	ability

Make	problem‑based	SEQs

SEQs=Short‑essay	questions

Table 1: Threats to validity
Weakness Under sampling Systematic error
Content	and	no	
guidelines	for	
paper	setting

No	blueprint
Only	few	chapters	
were	covered

Subjectivity	variation
No	model	answers

Traditional	
essay

Limits	the	number	of	
items

Variability	due	to	different	
examiners;	superfluous	
factors	‑	bad/poor	
handwriting;	bluffing
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Faculty	 involved	 in	 assessment	 become	aware	of	 scoring	
rubric	and	become	objective	 in	 the	assessment.	Preparing	
the	 blueprint	 helps	 in	 making	 evaluation	 valid	 and	
uniform.
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Introduction
Domestic	 violence	 against	 women	 is	 a	
serious	 public	 health	 problem	 affecting	
more	 than	 one‑third	 (35%)	 of	 women	
globally,	 leading	 to	 violation	 of	 women’s	
human	 right,	 and	 physical	 violence	 might	
lead	 to	 serious	 injury/death.	 It	 can	 take	
different	 forms,	 such	 as	 physical,	 verbal,	
psychological,	 and	 sexual.	 The	 type	 of	
domestic	 violence	 and	 its	 reasons	 differ	
depending	on	the	associated	risk	factors.[1,2]

Domestic	 violence	 is	 associated	 with	
different	 factors,	 from	 socioeconomic	
to	 sociocultural	 affecting	 dignity	 and	
autonomy	 of	 women.	 Thus	 to	 know	 the	
reasons	for	domestic	violence	is	essential	to	
find	 remedial	measures	 so	 that	women	 lead	
a	dignified	fruitful	life.

Materials and Methods
Study design and setting

The	 study	 design	 involves	 cross‑sectional	
study,	 urban	 slum	 Ramnagar	 of	 Urban	
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Abstract
Background:	Domestic	violence	against	women	is	a	major	public	health	problem	leading	to	violation	
of	 women’s	 human	 right.	 It	 occurs	 in	 different	 forms	 such	 as	 physical,	 verbal,	 psychological,	
and	 sexual.	 Domestic	 violence	 does	 not	 take	 place	 itself,	 there	 are	 various	 reason	 associated	 with	
men	 and	 women	 both.	 The	 type	 of	 domestic	 violence	 and	 reasons	 for	 it	 differ	 depending	 on	 the	
associated	 risk	 factors.	 Most	 commonly	 seen	 risk	 factors	 are	 low	 level	 of	 education	 of	 both	 wife	
and	husband,	poverty,	harmful	use	of	 alcohol	by	husband,	 and	accepting	violence	as	male	privilege	
etcetera.	Aim:	The	 aim	 of	 this	 study	 is	 to	 determine	 the	 factors	 associated	with	 domestic	 violence	
among	married	women	of	urban	 slums.	Materials and Methods:	The	present	 study	was	conducted	
among	 385	 married	 women	 aged	 between	 15	 and	 49	 years	 residing	 in	 slum	 areas.	 Information	
was	 collected	 on	 sociodemographic	 factors	 and	 types	 of	 domestic	 violence	 after	 obtaining	 written	
consent.	 Pretested	 semi‑structured	 questionnaire	 was	 used	 to	 collect	 data.	 Chi‑square,	 univariate,	
and	 multivariate	 analysis	 test	 was	 done	 to	 find	 the	 association	 of	 the	 factors	 with	 domestic	
violence.	Results:	 Domestic	 violence	 was	 statistically	 associated	 with	 the	 low	 level	 of	 education,	
low	 socio‑economic	 status,	 and	 employment	 status	 of	 the	 respondents.	 It	 was	 also	 associated	 with	
education	 level	 and	 alcohol	 use	 by	 their	 husbands.	Conclusions:	Women’s	 empowerment	 as	 far	 as	
education	and	overall	socio‑economic	development	may	reduce	domestic	violence.

Keywords: Domestic violence, factors associated, married women, slum area
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Health	 Centre	 under	 KAHER’s	 J.	 N.	
Medical	 College,	 Belagavi,	 Karnataka,	
India.

Study population

Married	 women	 of	 reproductive	 age	
(15–49	Years)	were	included	in	the	study.

Study period

The	 duration	 of	 the	 study	 was	 from	
September	2014	to	February	2016.

Sample size calculation

The	sample	size	was	calculated,	 taking	 low	
family	 income	 as	 a	 risk	 factor	 of	 domestic	
violence	 from	 the	 previous	 study[3]	 using	
the	 formula	 4pq/d2	 and	 approximately	
reached	to	350.

Data collection period

February	to	December	2015.

Inclusion criteria

•	 Married	 women	 of	 reproductive	
age	(15–49	years)

•	 Permanent	 resident	 of	 the	 study	 area	
(residing	in	the	area	at	least	for	1	year).
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Exclusion criteria

•	 Participants	 who	 were	 not	 willing	 to	 participate	 were	
excluded	from	the	study.

Study procedure

The	 population	 of	 Ramnagar	 was	 32,815;	 of	 that	
8164	 people	 were	 residing	 in	 slums.	 The	 expected	
eligible	 couples	 were	 about	 1440	 (assuming	 150	 per	
1000	 population).	 To	 get	 the	 sample	 size	 of	 350,	
systematic	 sampling	method	was	used	 and	 the	 sampling	
interval	 was	 calculated,	 K	 =	 1440/350	 =	 4.1,	 i.e.,	 4.	
Hence,	 every	 4th	 married	 woman	 was	 included	 in	 the	
study	 after	 picking	 the	 first	 number	 randomly;	 for	
nonresponse,	 10%	 of	 the	 total	 sample	 was	 added	 to	
the	 total	 sample	 making	 it	 to	 385.	 A	 pilot	 study	 was	
conducted	 on	 10%	 of	 the	 total	 sample	 to	 validate	 the	
questionnaire.

Study tools and data collection

A	 house‑to‑house	 visit	 was	 made	 and	 selected	 married	
women	were	interviewed	by	the	investigator	during	the	study	
period	 by	 using	 a	 pretested,	 predesigned,	 semi‑structured	
questionnaire	after	obtaining	 their	 informed	consent.	Rapport	
was	 build	 up	 before	 an	 interview	with	 the	 participants	 with	
the	 help	 of	 Anganwadi	 workers	 (AWW)	 of	 that	 area.	 The	
questionnaire	 was	 included	 questions	 on	 sociodemographic	
parameters,	whether	 suffered	 from	domestic	violence	ever	 in	
the	lifetime	and	if	so	type	of	violence.

Ethical consideration

Ethical	clearance	was	attained	 from	the	 Institutional	Ethics	
Committee	of	KAHER’s	J.	N.	Medical	College.

Statistical analysis

Statistical	 package	 for	 Social	 Sciences	 (SPSS)	 IBM	 SPSS	
Statistics	20	(IBM	Corp.	Released	2011.	IBM	SPSS	Statistics	
for	 Windows,	 Version	 20.0.	 Armonk,	 NY,	 USA,	 IBM	
Corp)	 was	 used	 to	 analyze	 the	 collected	 data.	 Chi‑square	
test	 was	 used	 to	 find	 the	 association	 between	 demographic	
variables	 and	 domestic	 violence.	Univariate	 and	multivariate	
analysis	were	used	to	find	the	strengths	of	association	between	
the	statistically	associated	factors	and	domestic	violence.

Results
Maximum	 (27%)	 women	 belonged	 to	 20–25	 years	 and	
least	 (2.9%)	 were	 <20	 years.	 More	 than	 half	 (59.5%)	 of	
the	 respondents	 were	 Hindus	 and	 rests	 were	 Muslims.	
Maximum	 respondents	 (39.5%)	 had	 secondary	 level	

Table 1: Reasons behind the domestic violence
Reason behind the abuse* n (%)
Poverty 89	(54.9)
Alcohol	consumption	by	husband 60	(37.0)
Not	carrying	out	domestic	work 41	(25.3)
Unemployment	among	husband 23	(14.2)
Talking	with	other	men 20	(12.3)
Having	girl	children 10	(6.2)
Dowry	related 4	(2.5)
Others** 26	(16.0)
*Multiple	responses,	**Extra‑marital	affairs,	work	tension,	infertility

Table 2: Univariate and multivariate analysis for risk factors associated with domestic violence
Risk factors Univariate analysis Multivariate analysis

Unadjusted OR 95% CI P Adjusted OR 95% CI P
Wife	education
Degree	and	above 1	Ref 1	Ref
PUC 1.16 0.24‑5.5 0.853 1.94 0.44‑8.47 0.778
Secondary 3.77 1.01‑13.0 0.041 2.11 0.54‑9.25 0.325
Primary 4.87 1.33‑17.85 0.017* 2.25 0.47‑9.34 0.325
Illiterate 5.32 1.45‑19.60 0.011* 2.25 0.55‑9.25 0.259

Husband	education
Degree	and	above 1	Ref 1	Ref
Primary 6.13 2.32‑16.13 <0.001* 3.69 1.15‑11.9 0.028*
Illiterate 3.52 1.36‑9.09 	0.009* 1.93 0.64‑5.81 0.242
Secondary 3.38 1.27‑8.92 	0.014* 1.77 0.52‑5.98 0.353
PUC 2.52 0.88‑7.5 0.082 1.39 0.43‑4.58 0.579

Socio‑economic	status
Class	II 1	Ref 1	Ref
Class	III 1.47 0.83‑2.58 0.182 0.85 0.44‑1.63 0.629
Class	IV 2.09 1.04‑4.20 0.038* 1.368 0.62‑3.01 0.437
Class	V 3.14 1.33‑8.26 0.011* 2.87 0.42‑8.98 0.069

Wife	occupation
Housewife/employed 0.41 0.26‑0.63 <0.001* 0.51 0.295‑0.875 0.015*

Alcohol	consumption	among	husbands
Yes/no 4.8 3.09‑7.44 <0.001* 4.79 2.91‑7.91 <0.001*

*Statistically	significant	at	P<0.05.	OR=Odds	ratio,	CI=Confidence	interval
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education	 and	 least	 (4.9%)	were	 degree	holders	 and	 above,	
which	 showed	 similar	 findings	 to	 the	 education	 level	 of	
husbands.	 Maximum	 (57.1%)	 respondents	 belonged	 to	
Class	 IV	and	 least	 (1.3%)	belonged	 to	Class	 I	 as	per	B.	G.	
Prasad	 classification.	 More	 than	 half	 (67.5%)	 respondents	
were	 housewife	 and	 majorities	 (94.5%)	 of	 the	 husbands	
were	 employed.	 In	 our	 study,	 58.7%	 of	 the	 respondents	
got	married	 at	 the	 age	 of	 18	 or	 above,	while	 41.3%	below	
18	years.	The	age	difference	between	 the	husband	and	wife	
was	5	or	fewer	years	among	51.4%,	while	it	was	more	than	
5	years	among	48.6%	respondents.

Maximum	 marriages	 were	 arranged	 (92.5%),	 more	 than	
half	 (51.4%)	 of	 participants	 were	 living	 in	 a	 joint	 family.	
Maximum	(80.3%)	respondents	did	not	possess	property	 in	
their	 names,	whereas	only	19.7%	possessed	 some	property	
in	their	names.	In	our	study,	4.4%	had	5	and	more	children	
and	 13.3%	 did	 not	 have	 children.	 Two	 thirds	 (66.5%)	 of	
respondents	 had	 <3	 girl	 children	 (range	 was	 1–3),	 3.4%	
had	 4	 and	 above	 and	 30.1%	 of	 respondents	 did	 not	 have	
a	girl	child.	As	 far	as	alcohol	consumption	was	concerned,	
40%	of	the	respondent’s	husbands	were	alcoholic.

In	 the	Chi‑square	 test,	 it	was	 found	 that	domestic	violence	
was	 statistically	 associated	 with	 low	 level	 of	 education	
of	 women	 and	 their	 husbands,	 lower	 socioeconomic	
status,	 employment	 status	 of	 the	 respondents,	 and	 alcohol	
consumption	habits	of	their	husbands.

Table	 1	 shows	 that,	 the	 main	 reason	 for	 experiencing	
domestic	 violence	 among	 the	 women	 was	 poverty	 (54.9),	
followed	 by	 alcohol	 consumption	 among	 husbands	 (37%),	
arguments	 regarding	 domestic	 work	 (25%),	 unemployment	
among	husband	(14%),	talking	with	other	men	(12%),	giving	
birth	 to	 girl	 child	 (6%),	 dowry	 related	 reason	 (2.5%)	 and	
other	 reasons	 (16%).	Table	2	of	univariate	 and	multivariate	
analysis	 shows	 that,	 low	 education	 status	 of	 husband,	 low	
socio‑economic	status,	alcohol	consumption	by	husband	and	
employment	status	of	respondents	were	associated	factors	of	
increased	domestic	violence.

Discussion
In	 our	 study,	 domestic	 violence	 was	 statistically	 associated	
with	 the	 lower	 education	 level	 of	 wife	 and	 husband,	
which	 was	 similar	 to	 a	 study	 conducted	 in	 western	
Turkey.[3]	A	significant	association	was	found	between	lower	
socio‑economic	 status	 and	 experience	 of	 domestic	 violence	
in	 the	present	study	unlike	 the	study	conducted	 in	 the	urban	
Slum	of	Mumbai.[4]	 Similarly,	 the	employment	 status	of	 the	
respondents	was	also	found	to	be	statistically	associated	with	
experiencing	domestic	violence	alike	 to	 the	study	conducted	
in	Western	Turkey.[3]	Alcohol	consumption	habit	of	husbands	
was	 statistically	 associated	with	 the	 experience	 of	 domestic	
violence.	 A	 similar	 finding	 in	 the	 studies	 done	 in	 Turkey,	
Gwalior,	Bangkok,	Sudan,	and	Pune.[3,5‑8]

In	 our	 study,	 both	 univariate	 and	 multivariate	 analysis	
showed	 that	 low	 literacy	 status	 of	 husband,	 low	

socio‑economic	 status,	 and	 alcohol	 use	 by	 the	 husband	
was	 associated	 with	 domestic	 violence.	 The	 wife	 being	
employed	 was	 also	 associated	 with	 increased	 violence;	
the	 reason	 could	 be	 a	 financial	 demand	 by	 the	 alcoholic	
husbands,	 nontolerance	 of	 economic	 independence	 of	
women	 by	 their	 husbands.	 Similar	 findings	 in	 studies	
conducted	in	Bangkok [6]	and	Sudan.[7]

Conclusions
Domestic	 violence	 was	 statistically	 associated	 with	
the	 vicious	 cycle	 of	 the	 low	 level	 of	 literacy,	 low	
socio‑economic	 condition	 and	 alcoholism	 by	 the	 husband.	
The	 employment	 status	 of	 the	 wife	 was	 also	 one	 of	 the	
reasons	for	increased	violence	against	women.
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Introduction
Neonatal	 sepsis	 is	 a	 clinical	 syndrome	
characterized	 by	 signs	 and	 symptoms	 of	
infection	 with	 or	 without	 accompanying	
bacteremia	 in	 the	 1st	 month	 of	 life.[1]	 It	
comprises	 various	 systemic	 infections	
such	 as	 septicemia,	 pneumonia,	
meningitis,	 arthritis,	 osteomyelitis,	 and	
urinary	 tract	 infections.	 Superficial	
infections	 such	 as	 oral	 thrush,	
conjunctivitis	 are	 not	 included	 under	
neonatal	sepsis.

Blood	 culture	 is	 warranted	 as	 gold	
standard	 and	 distinguishes	 sepsis	 from	
noninfectious	conditions;	it	 lacks	sensitivity	
and	 specificity	 as	 blood	 culture	 may	
yield	 false‑positive	 results	 because	 of	
contamination.	 Furthermore,	 it	 can	 remain	
negative	 despite	 generalized	 bacterial	
infection.	 There	 is	 a	 substantial	 time	 delay	
as	 the	 blood	 culture	 result	 is	 ready	 only	
after	24–72	h.[1]
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Abstract
Objective:	 The	 objective	 of	 the	 study	 is	 to	 determine	 the	 utility	 of	 hematological	 parameters	 and	
C‑reactive	 protein	 (CRP)	 levels	 as	 diagnostic	 markers	 in	 the	 early	 diagnosis	 of	 Neonatal	 Sepsis.	
Materials and Methods:	 Study	 area:	 Neonatal	 intensive	 care	 unit	 at	 KLE’s	 Dr.	 Prabhakar	 Kore	
Hospital,	 Belagavi.	 Study	 design:	 A	 cross‑sectional	 study.	 Study	 period:	 January	 2017–December	
2017	over	a	period	of	1	year.	Study	participants:	Neonates	with	 signs	 suggestive	of	 sepsis	admitted	
to	 Neonatal	 intensive	 care	 unit	 at	 KLE’s	 Dr.	 Prabhakar	 Kore	 Hospital,	 Belagavi.	 Sample	 Size:	
34.	 Sampling	 procedure:	 Universal	 sampling	 method.	 Results:	 Considering	 blood	 culture	 as	 gold	
standard,	 sensitivity	 of	 hemoglobin	 levels	 was	 35.2%,	 specificity	 was	 57.6%,	 positive	 predictive	
value	 was	 50%,	 and	 negative	 predictive	 value	 was	 57.6%. P =	 0.659,	 which	 was	 statistically	
insignificant.	 Sensitivity	 of	 altered	 white	 blood	 cell	 count	 was	 47.65%,	 specificity	 was	 53.8%,	
positive	 predictive	 value	 was	 62.5%,	 negative	 predictive	 value	 of	 38.8%	 and P =	 0.933	 which	
was	 statistically	 insignificant.	 Sensitivity	 of	 altered	 platelet	 count	was	 38%,	 specificity	was	 69.2%,	
positive	 predictive	 value	 was	 66.6%,	 negative	 predictive	 value	 of	 59%	 and P =	 0.664	 which	 was	
statistically	 insignificant.	 Sensitivity	 of	 elevated	 CRP	 levels	 was	 57.1%,	 specificity	 was	 92.3%,	
positive	 predictive	 value	 was	 92.3%,	 negative	 predictive	 value	 of	 57.1%,	 and P =	 0.0039	 which	
was	 statistically	 significant.	 Conclusion:	 Higher	 sensitivity	 and	 negative	 predictive	 value	 of	 CRP	
compared	 to	hematological	parameters	makes	 it	 a	better	diagnostic	marker	 in	 the	early	diagnosis	of	
neonatal	sepsis.
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The	present	trend	which	is	being	applied	for	
all	 the	 neonates	who	 are	 suspected	 to	 have	
neonatal	sepsis	may	lead	to	unnecessary	and	
increased	 antibiotic	 consumption,	 a	 higher	
incidence	 of	 the	 side‑effects	 due	 to	 their	
use,	 increased	 resistance	 to	 the	 antibiotics,	
a	 long	hospitalization,	 the	 separation	of	 the	
neonates	 from	 their	 mothers	 and	 increased	
health	costs.

Therefore,	 using	 rapid	 diagnostic	 methods	
including	 laboratory	 markers	 could	 be	
beneficial	 for	 the	 diagnosis	 of	 neonatal	
sepsis.	 Hence,	 it	 is	 necessary	 to	 rely	 on	
early	 diagnostic	 markers	 such	 as	 blood	
counts,	 microerythrocyte	 sedimentation	
rate,	 interleukin‑6,	 interleukin‑8,	 tumor	
necrosis	factor‑α,	C‑reactive	protein	(CRP),	
and	procalcitonin.[2]

Objectives

The	 objective	 of	 the	 study	 is	 to	 determine	
the	 utility	 of	 hematological	 parameters	 and	
CRP	 levels	 as	 diagnostic	 markers	 in	 early	
diagnosis	 of	 Neonatal	 Sepsis	 in	 Neonatal	
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Intensive	Care	Unit	at	KLE’s	Dr.	Prabhakar	Kore	Hospital,	
Belagavi,	Karnataka.

Materials and Methods
•	 Study	 area:	 Neonatal	 intensive	 care	 unit	 at	 KLE’s	

Dr.	Prabhakar	Kore	Hospital,	Belagavi
•	 Study	design:	A	cross‑sectional	study
•	 Study	 period:	 January	 2017–December	 2017	 over	 a	

period	of	1	year
•	 Study	 participants:	 Neonates	 with	 signs	 suggestive	 of	

sepsis	admitted	to	neonatal	intensive	care	unit	at	KLE’s	
Dr.	Prabhakar	Kore	Hospital,	Belagavi

•	 Sample	size:	34
•	 Sampling	procedure:	Universal	sampling	method.

Inclusion criteria

Neonates	who	are	going	to	be	started	on	antibiotics	with:
a.	 Neonatal	risk	factors	such	as	low	birth	weight,	preterm,	

prematurity,	 or	 twins	 presenting	 with	 any	 of	 the	
following	clinical	signs:
•	 Convulsions
•	 Respiratory	rate	>60	breaths/min
•	 Severe	chest	indrawing
•	 Nasal	flaring
•	 Grunting
•	 Bulging/depressed	fontanelle
•	 Discharge	draining	from	the	ear
•	 Redness	around	umbilicus	extending	to	the	skin
•	 Temperature.	 37.7°C	 (or	 feels	 hot)	 or,	 35.5°C	 (or	

feels	cold)
•	 Lethargic	 or	 unconscious	 (not	 aroused	 by	 the	

minimal	stimulus)
•	 Reduced	movements
•	 Not	able	to	feed	(not	able	to	sustain	suck)
•	 Not	attaching	to	the	breast
•	 No	suckling	at	all
•	 Crepitations
•	 Cyanosis	and
•	 Reduced	digital	capillary	refill	time
•	 Or	with.

b.	 Maternal	risk	factors
•	 Premature	rupture	of	membranes
•	 Prolonged	 labor	 (sum	 of	 1st	 and	 2nd	 stage	 of	 labor	

is	>24	h)
•	 Rupture	of	membranes	(>24	h)
•	 Maternal	 fever	 with	 evidence	 of	 bacterial	 infection	

within	2	weeks	before	delivery
•	 Foul	smelling	or	meconium	stained	liquor
•	 Urinary	tract	infection
•	 Cesarean	section
•	 Single	unclean	or	>3	sterile	vaginal	examinations
•	 Twin	pregnancy
•	 In vitro	conception
•	 Preeclampsia
•	 Gestational	diabetes	mellitus
•	 Cervical	stitch	in situ.[3,4]

Exclusion criteria

a.	 Neonates	who	had	birth	asphyxia,	aspiration	syndrome
b.	 Laboratory	 findings	 which	 are	 suggestive	 of	 inborn	

errors	of	metabolism
c.	 Neonates	with	congenital	anomalies
d.	 Referred	cases	already	treated	with	antibiotics.

Data collection

Totally	 34	 neonates	 satisfying	 the	 inclusion	 criteria	
mentioned	 above	 are	 included	 in	 our	 study	 group.	Written	
informed	consent	was	taken	from	parents	of	all	neonates.

Procedure

Under	 aseptic	 precautions,	 blood	 specimen	 was	 obtained	
from	 each	 neonate	 before	 the	 commencement	 of	
antibiotic	 for	 sepsis	workup	which	 included	 blood	 culture,	
hemoglobin	 levels,	 total	 white	 blood	 cell	 (WBC)	 counts,	
and	platelet	counts	and	serum	CRP	levels.

Collection of blood sample

For	 a	 collection	 of	 blood,	 the	 skin	 at	 the	 peripheral	
vein	 puncture	 site	 was	 meticulously	 prepared	 by	
thoroughly	 cleaning	 with	 70%	 ethyl	 alcohol	 and	 then	 by	
povidone‑iodine.	 These	 bactericidal	 agents	 were	 applied	
in	 concentric	 circles	 moving	 outwards	 from	 the	 center.	
To	 avoid	 the	 possible	 irritation	 of	 iodine,	 it	 was	 wiped	
off	 with	 alcohol.	 The	 skin	 was	 then	 allowed	 to	 dry	 for	
1	min	before	 the	blood	was	withdrawn.	A	 total	 of	 3	ml	 of	
blood	 was	 collected.	 1	 ml	 for	 blood	 culture	 to	 isolate	 the	
organism	 and	 remaining	 2	ml	 for	 estimation	 of	 CRP	 level	
and	hematological	parameters.

Blood culture

All	 the	 blood	 samples	 were	 directly	 inoculated	 onto	 (BD)	
BACTEC	 Peds	 Plus/F	 culture	 vials	 and	 processed	 for	
microbial	 growth	 in	 radiometric	 culture	 BD	 460	 TB,	
which	 works	 on	 the	 principle	 of	 detecting	 C14	 labeled	
palmitic	 acid	 and	measures	 quantitatively	 the	 radioactivity	
on	 a	 scale	 ranging	 from	 0	 to	 999	 as	 a	 growth	 indicator.	
Positive	 cases	 were	 subjected	 to	 subculture,	 and	 complete	
bacteriological	 identification	 was	 done	 with	 Microscan	
walkaway	 system	 which	 is	 an	 automated	 test	 system	
capable	 of	microbial	 identification,	 antibiotic	 susceptibility	
testing,	epidemiological	trending,	and	reporting.[5]

Serum C‑reactive protein estimation

This	 test	 was	 done	 on	 serum	 samples	 by	 using	 ROCHE	
COBAS	6000	fully	integrated	automatic	analyzer.

Hematological parameters

The	 estimation	 of	 hemoglobin,	 total	 WBC	 counts,	 and	
platelet	 counts	 was	 done	 in	 hematology	 laboratory,	 of	
the	 department	 of	 pathology	 using	 Mindray‑Automated	
hematology	analyzer.
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Statistical analysis

Indices	 such	 as	 sensitivity,	 specificity,	 positive	 predictive	
value,	 and	 negative	 predictive	 value	 were	 calculated	 for	
each	 screening	 procedure.	 Statistical	 significance	 was	
assessed	 by	 Chi‑square	 test. P <	 0.05	 was	 considered	 as	
statistically	significant.

Results
Of	 34	 suspected	 sepsis	 cases,	 blood	 culture	 was	 positive	
in	 21	 neonates	which	 accounts	 to	 61.76%	of	 cases.	 Serum	
CRP	was	elevated	in	32.35%	of	cases.	There	was	no	altered	
hemoglobin	 levels	observed.	Altered	WBC	count	was	 seen	
in	 20.58%	of	 cases,	 and	 altered	 platelet	 count	was	 seen	 in	
38.23%	of	cases.

Considering	 blood	 culture	 as	 gold	 standard,	 sensitivity	 of	
hemoglobin	levels	was	35.2%,	specificity	was	57.6%,	positive	
predictive	value	was	50%,	and	negative	predictive	value	was	
57.6%. P =	0.659,	which	was	statistically	insignificant.

Sensitivity	 of	 altered	WBC	 count	 was	 47.65%,	 specificity	
was	 53.8%,	 positive	 predictive	 value	 was62.5%,	 negative	
predictive	 value	 of	 38.8%,	 and P =	 0.933	 which	 was	
statistically	insignificant.

Sensitivity	 of	 altered	 platelet	 count	 was	 38%,	 specificity	
was	 69.2%,	 positive	 predictive	 value	was	 66.6%,	 negative	
predictive	 value	 of	 59%	 and P =	 0.664	 which	 was	
statistically	insignificant.

Sensitivity	 of	 CRP	 levels	 was	 57.1%,	 specificity	 was	
92.3%,	 positive	 predictive	 value	 was	 92.3%,	 negative	
predictive	 value	 of	 57.1%,	 and P =	 0.0039	 which	 was	
statistically	significant.

Discussion
Blood culture positivity rate

In	the	present	study,	a	total	of	34	suspected	neonatal	sepsis	
were	 included,	 out	 of	 61.76%	 showed	 positive	 blood	
culture	[Graph	1].

Several	 studies	 have	 been	 undertaken	 on	 bacteriological	
profile	 in	neonatal	 septicemia	 in	our	country.	Table	1	shows	
culture	positivity	rate	of	different	workers	across	the	country.

As	shown	in	Tables	1	and	2,	it	is	evident	that	blood	culture	
positivity	rate	ranged	from	40%	to	65%.	The	positivity	rate	
of	 the	 present	 study	 is	 comparable	 with	 that	 encountered	
by	 Jadhav	 et	 al.[10]	 –65.2%,	 Gosalia	 et	 al.[9]	 –62%,	
Singh	et	al.[12]	–57.2%.

The	 wide	 range	 in	 the	 incidence	 of	 culture‑proven	 sepsis	
could	be	related	to	the	total	number	of	suspected	sepsis	cases.

The	variation	in	the	rate	of	isolation	in	different	studies	can	
be	attributed	to	the	fact	that	the	incidence	of	neonatal	sepsis	
varies	 from	 place	 to	 place	 under	 the	 influence	 of	 various	
factors	such	as	gestational	age,	birth	weight	of	the	neonate,	
maternal	nutrition,	perinatal	care,	health‑care	facilities.

Although	 bacteria	 are	 the	most	 common	 agents	 implicated	
to	cause	 sepsis,	organisms	such	as	adenovirus,	 enterovirus,	
rubella,	 and	 coxsackieviruses,	 Toxoplasma	 and	 Candida	
species	 which	 are	 the	 other	 causative	 organisms	 of	 sepsis	
in	neonates	may	add	up	to	cause	the	discrepancy	in	the	rate	
of	culture	isolation.

The	 site	 of	 blood	 collection	 may	 also	 interfere	 with	 the	
blood	 culture	 result.	Blood	 collected	 from	umbilical	 artery	
catheter	may	 allow	 contamination[13]	 while	 blood	 collected	
from	umbilicus	vein	catheter	may	be	unreliable.[14]	To	avoid	
these	negative	 factors	 blood	 for	 culture	was	obtained	 from	
a	peripheral	vein	in	all	the	neonates	with	the	help	of	trained	
staff	in	the	present	study.

Total white blood cell counts

Sensitivity	 of	 altered	WBC	 count	 was	 47.65%,	 specificity	
was	 53.8%,	 positive	 predictive	 value	was	 62.5%,	 negative	
predictive	 value	 of	 38.8%,	 and P =	 0.933	 which	 was	
statistically	insignificant	[Table	1].

Similar	 results	 were	 seen	 in	 other	 studies	 done	 by	 Das	
et	 al.,[15]	 Buch	 et	 al.,[16]	 Fazal	 et	 al.,[17]	 Dulhan	 et	 al.,[18]	
Panwar	et	al.[19]

61.76%

32.35%

0%

20.58%

38.23%

BLOOD CULUTRE
POSITIVE

RAISED SERUM CRP DECREASED
HAEMOGLOBIN

LEVELS

DECREASED TOTAL
WBC COUNT

DECREASED
PLATELET COUNT

Screening procedures 

Graph 1: Altered Levels of C-reactive protein and hematological parameters 
in culture proven sepsis cases

Table 1: Sensitivity, specificity, positive predictive value and negative predictive value of all the markers of sepsis
Decreased Hemoglobin % Decreased WBC Counts Decreased Platelet counts CRP 

Sensitivity	 35.2%	 47.6%	 38%	 57.1%	
Specificity	 57.6%	 53.8%	 69.2%	 92.3%	
Ppv	 50%	 62.5%	 66.6%	 92.3%	
Npv	 57.6%	 38.8%	 59%	 57.1%	
P	value	 0.659	 0.933	 0.664	 0.0039*	
*P	value	is	significant	for	CRP
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Most	of	the	studies	concluded	that	though	altered	leucocyte	
count	 is	 a	 highly	 specific	 indicator,	 the	 sensitivity	 is	 very	
low	in	diagnosing	sepsis.

The	 WBC	 count	 increases	 rapidly	 during	 the	 first	 few	
hours,	 leveling	off	thereafter.	The	result	of	WBC	count	can	
provide	 more	 information	 about	 the	 risk	 of	 sepsis	 after	 a	
few	hours	of	birth.

Among	 neonates	 for	 whom	 a	 decision	 to	 start	 antibiotic	
can	 be	 deferred	 until	 after	 4	 h	 of	 age,	 the	WBC	 is	more	
likely	 to	 be	 helpful.	 On	 the	 other	 hand,	 if	 neonates	
risk	 factors	 or	 symptoms	 are	 worrisome	 to	 draw	 a	
complete	 blood	 count	 and	 blood	 culture	 before	 4	 h	 of	
age,	 it	 may	 be	 prudent	 to	 start	 antibiotics	 at	 the	 same	
time.

Platelet count

Thrombocytopenia	is	frequently	encountered	in	critically	ill	
neonates	irrespective	of	age	and	maturity.

Sensitivity	 of	 altered	 platelet	 count	 was	 38%,	 specificity	
was	 69.2%,	 positive	 predictive	 value	was	 66.6%,	 negative	
predictive	 value	 of	 59%	 and P =	 0.664	 which	 was	
statistically	insignificant.

The	 findings	 of	 our	 study	 are	 in	 concordance	 with	
the	 prevalence	 of	 thrombocytopenia	 in	 most	 studies	
(30%–60%)	 suggesting	 that	 though	 reduced	platelet	 counts	
was	 an	 important	 indicator	 in	 sepsis,	 it	 is	 not	 specific	
enough	to	be	used	as	a	sole	marker.[15‑20]

In	a	study	conducted	by	Buch	et	al.	32.7%	of	culture‑proven	
sepsis	 had	 thrombocytopenia	which	 is	 concordant	with	 the	
present	study	(38.23%).[16]

There	 was	 no	 significant	 difference	 observed	 in	 the	
incidence	 of	 thrombocytopenia	 based	 on	 gram	 positivity	
or	negativity	of	 the	organism	in	 this	study	which	is	similar	
to	 a	 study	 done	 by	 Manzoni	 et	 al.[21]	 to	 assess	 organism	
specific	response	of	platelet	count	in	neonatal	sepsis.

The	 analysis	 of	 both	 WBC	 and	 platelet	 counts	 have	
revealed	 that	 individual	 hematological	 findings	 should	
be	 interpreted	 with	 much	 caution	 since	 the	 hematological	
response	 may	 vary	 with	 gestational	 and	 postnatal	 age	
according	to	Ree	et	al.[22]	These	findings	also	vary	with	the	
time	 interval	 of	 the	 onset	 of	 sepsis	 and	 blood	 sampling.	
In	 addition,	 the	 influence	 of	 the	 site	 of	 sampling	 as	 the	
number	 of	 arterial	 and	 venous	 leukocytes	 is	 less	 than	 the	
capillary	WBC	values.

Hemoglobin percentage

Sensitivity	 of	 hemoglobin	 levels	 was	 35.2%,	 specificity	
was	 57.6%,	 positive	 predictive	 value	 was	 50%,	 and	
negative	predictive	value	was	57.6%. P =	0.659,	which	was	
statistically	insignificant.

Hemoglobin	 percentage	 was	 found	 to	 be	 a	 nonreliable	
indicator	 as	 it	 showed	 the	 least	 sensitivity	 compared	 to	
other	markers.

C‑reactive protein levels

In	 the	 present	 study,	 sensitivity	 of	CRP	 levels	was	 57.1%,	
specificity	was	92.3%,	positive	predictive	value	was	92.3%,	
negative	predictive	value	of	57.1%,	and P =	0.0039	which	
was	statistically	significant	[Table	3].

The	differences	in	these	studies	may	be	due	to	the	variation	
with	 respect	 to	 the	 timing	 of	 CRP	 assay	 after	 the	 clinical	
onset	of	infection	in	addition	to	the	fact	that	all	these	studies	
measured	CRP	quantitatively	with	different	cutoff	points.

A	 sound	 clinical	 judgment	 combined	 with	 quantitative	
CRP	 assay	 could	 provide	 rational	 basis	 for	 the	 treatment	
decisions	 in	 the	 management	 of	 neonatal	 sepsis.	 Such	 a	

Table 2: Blood culture positivity rate in neonatal sepsis 
by various other studies

Author Place of study Year Percentage positivity
Vinodkumar	et al.[6] Gulbarga 2008 53.2
Zakariya	et al.[7] South	india 2011 41.6
Desai	and	Malek[8] Bhavnagar 2010 46.2
Gosalia	et al.[9] Rajkot 2013 62
Jadhav	et al.[10] Pune 2013 65.2
Sonawane	et al.[11] Nashik 2015 49.09
Singh	et al.[12] Raipur 2016 57.2
Present	study Belagavi 2018 61.76

Table 3: Sensitivity, specificity, positive predictive value and negative predictive value done by different studies
Author Year of 

study
Place of study Sensitivity (%) Specificity (%) Positive predictive 

value (%)
Negative predictive 

value (%)
Amponsah	et al.[23] 2017 Ghana 50 72.2 37.5 83.1
Mohamed	et al.[24] 2015 Saudi	Arabia 70 60 28 80
Sabapathy[25] 2016 Bangalore,	India 50 33.33 31 47.6
Hakeem	et al.[26] 2017 Mangalore,	Karnataka 50 52.9 33.33 100
Aboud	et al.[27] 2010 Syria 80 77 77 90
Adib	et al.[28] 2012 Iran 45 95 30 30
Bollot	et al.[29] 2014 Korea 88.29 58.17 85.66 13.2
Ganesan	et al.[30] 2016 Chennai,	India 80 65.7 25 95.83
Sucilathangam	et al.[1] 2012 Tamilnadu,	India 55.6 89.5 58.8 88.6
Present	study 2018 Belagavi,	Karnataka 57.1 92.30 92.30 57.1
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strategy	 could	 probably	 reduce	 unnecessary	 antimicrobial	
therapy	 and	 the	 consequent	 emergence	 of	 resistant	 strains	
of	the	organisms.

Siddaiah	 et	 al.[31]	 studies	 the	 role	 of	 CRP	 in	 deciding	
the	 duration	 of	 antibiotic	 therapy	 in	 neonatal	 sepsis	 and	
concluded	 that	 newborn	 with	 suspected	 sepsis	 having	
raised	 CRP	 levels	 needed	 a	 longer	 duration	 of	 antibiotic	
therapy	of	>7	days.

Conclusion
CRP	showed	 the	highest	 specificity	 and	positive	predictive	
value	 among	 all	 other	 markers	 which	 were	 correlated	
with	 blood	 culture	 in	 this	 study.	 Total	 WBC	 counts	
showed	 second	 highest	 sensitivity	 and	 the	 least	 negative	
predictive	 value	 compared	 to	 all	 other	 markers	 of	 sepsis.	
Thrombocytopenia	 and	 hemoglobin	 percentage	 was	 found	
to	be	a	nonspecific	indicator	compared	to	other	markers.

The	 concentration	 of	 CRP	 was	 elevated	 in	 culture‑positive	
neonates.	 In	 some	 cases	 of	 the	 culture‑positive	 neonates,	
hematological	 parameters	 were	 negative,	 but	 the	 CRP	 level	
was	 elevated.	These	 findings	 support	 the	 usefulness	 of	 CRP	
as	 a	 diagnostic	 marker	 in	 the	 early	 diagnosis	 of	 neonatal	
sepsis.	 Higher	 sensitivity	 and	 negative	 predictive	 value	 of	
CRP	compared	to	hematological	parameters	makes	it	a	better	
diagnostic	marker	in	the	early	diagnosis	of	neonatal	sepsis.	As	
total	WBC	counts	 showed	second	highest	 sensitivity	and	 the	
least	 negative	 predictive	 value,	 a	 combination	 of	 total	WBC	
counts	and	CRP	increases	the	predictability	of	sepsis.	A	much	
detailed	 intervention	 and	 multiple	 large‑scale	 cross‑sectional	
studies	with	a	much	higher	sample	size	should	be	performed	
to	 further	 confirm	 these	findings	and	 to	make	a	 combination	
of	CRP	as	the	“Early	diagnostic	marker”	of	sepsis.	Until	then	
the	 isolation	 of	 the	 causative	 organism	 by	 culture	 occupies	
the	center	stage	in	diagnosing	sepsis.
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Introduction
Stress	 urinary	 incontinence	 (SUI)	 is	
defined	 as	 the	 involuntary	 leakage	 of	
urine	 with	 effort	 or	 exertion,	 such	 as	
physical	 exercise,	 sneezing,	 or	 coughing.[1]	
Nearly	 50%	 of	 all	 women	 experience	 the	
symptoms	 of	 SUI.[1,2]	 Women	 who	 are	
sufficiently	 bothered	 by	 their	 symptoms	
and	 in	 whom	 these	 symptoms	 cause	 social	
and	 hygienic	 issues,	 seek	 out	 treatment.	
Use	 of	 mid‑urethral	 sling	 with	 a	 synthetic	
mesh	 is	 the	 most	 frequently	 used	 surgical	
procedure	 for	 the	 treatment	 of	 SUI	 in	
the	 Western	 world.[3]	 Two	 approaches	 are	
commonly	 used	 to	 place	 the	 mid‑urethral	
sling.	 In	 the	 retropubic	 approach,	 the	 sling	
is	 passed	 transvaginally	 from	 behind	 the	
pubic	 bone,[4]	whereas	 in	 the	 transobturator	
approach,	 the	 sling	 is	 passed	 laterally	
through	 the	 obturator	 foramen	 to	 avoid	
the	 pelvic	 organs	 and	 vasculature	 in	 the	
retropubic	space.[5]

Several	 meta‑analyses	 of	 randomized	 and	
quasi‑randomized	 controlled	 trials	 and	
prospective	 studies	 have	 compared	 the	
retropubic	with	 the	transobturator	approach	
and	 reported	 that	 both	 had	 a	 similar	
efficacy	 at	 short	 term.[6‑8]	 Albo	 et	 al.[9]	
reported	on	 the	24‑month	continence	 rates,	
complications,	 and	 symptom	 outcomes	
from	 a	 randomized	 equivalence	
trial	 involving	 516	 participants.	 The	
objective	 success	 rates	 for	 retropubic	
and	 Transobturator	 vaginal	 tape	 (TOT)	
mid‑urethral	slings	were	77.3%	and	72.3%,	
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respectively	 (95%	 confidence	 interval),	
and	 the	 subjective	 success	 rates	 were	
55.7%	 and	 48.3%,	 respectively.	 Neither	
objective	 nor	 subjective	 success	 rates	 met	
the	 prespecified	 criteria	 for	 equivalence.	
Patient	 satisfaction	 (retropubic	 86.3%	 vs.	
transobturator	88.1%, P =	0.58),	 frequency	
of	de novo	urgency	incontinence	(retropubic	
0%	vs.	 transobturator	0.3%, P =	0.99),	and	
occurrence	 of	 mesh	 exposure	 (retropubic	
4.4%	 vs.	 transobturator	 2.7%, P =	 0.26)	
were	not	statistically	significantly	different.	
The	 retropubic	 mid‑urethral	 sling	 group	
had	 higher	 rates	 of	 voiding	 dysfunction	
requiring	surgery	(3.0%	vs.	0%, P =	0.002)	
and	 urinary	 tract	 infections	 (17.1%	
vs.	 10.7%, P =	 0.025),	 whereas	 the	
transobturator	group	had	more	neurological	
symptoms	 (9.7%	 vs.	 5.4%, P =	 0.045).	 In	
this	 case	 report,	 we	 discuss	 the	 operative	
steps	of	the	transobturator	approach.

Case Report
A	 61‑year‑old	 postmenopausal	 woman	
presented	with	a	history	of	Grade	III	urinary	
incontinence	 for	 the	 past	 6	 years.	 She	 had	
undergone	 vaginal	 hysterectomy	 6	 years	
back	 and	 since	 then,	 the	 symptoms	 of	 SUI	
had	 worsened.	 She	 sought	 medical	 help	
and	 underwent	 evaluation	 and	 laparoscopic	
pelvic	 floor	 repair	 2	 years	 back	 at	 another	
hospital.	 On	 examination,	 the	 patient	 had	
Grade	 III	 stress	 incontinence,	 and	 she	
was	 on	 diapers	 throughout	 the	 day	 and	
night.	 She	 was	 neither	 a	 diabetic	 nor	 a	
hypertensive,	 and	 all	 her	 blood	 and	urinary	
biochemical	 tests	 were	 within	 normal	
ranges.
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Urodynamic	 studies	 were	 done,	 which	 revealed	 a	
bladder	 capacity	 of	 350	 cc	 with	 good	 compliance.	 Leak	
point	 pressure	 was	 38	 cmH2O.	 Cystoscopy	 revealed	 a	
good‑capacity	 bladder	 with	 incompetent	 urethra.	 The	
patient	was	advised	a	mid‑urethral	sling	procedure	to	which	
she	agreed.

Surgical procedure

TOT	 procedures	 can	 be	 performed	 under	 local,	
regional	 (spinal),	 or	 general	 anesthesia,	 and	 all	 women	
need	 to	 be	 given	prophylactic	 antibiotics	 at	 induction.	The	
woman	 in	 our	 case	 was	 placed	 in	 exaggerated	 lithotomy	
position	 with	 hyperflexion	 of	 the	 thighs	 that	 bent	 back	
on	 the	 abdominal	 wall.	 Her	 legs	 were	 mildly	 abducted	 to	
expose	 the	 crural	 area	 better	 in	 order	 to	 correctly	 place	
the	 landmarks	 on	 the	 skin.	 Examination	 under	 anesthesia	
was	 carried	 out	 to	 re‑evaluate	 vaginal	 support	 as	 well	 as	
any	 defect	 at	 all	 sites	 of	 the	 anterior,	 uterine,	 vault,	 and	
posterior	vaginal	wall.	The	patient	was	catheterized.

A	 midline	 vertical	 incision	 of	 nearly	 2	 cm	 in	 size	 was	
made	 in	 the	 vaginal	 mucosa	 approximately	 2	 cm	 below	
the	 external	 urethral	 meatus.	 After	 minimal	 paraurethral	
dissection	of	the	vaginal	wall	from	the	urethra	using	a	blunt	
scissor,	the	inferior	pubic	ramus,	which	forms	the	boundary	
of	 obturator	 foramen,	 was	 felt	 with	 the	 index	 finger	
[Figure	 1].	 Sharp	 dissection	 was	 then	 performed	 to	 create	
a	 tunnel	 to	 the	obturator	 foramen	on	 either	 side	by	 feeling	

the	ischiopubic	ramus	(a	landmark	used	where	to	stop),	and	
care	was	taken	not	to	injure	the	neurovascular	bundle.	Two	
points	were	then	taken:	first	at	 the	level	where	a	horizontal	
line	passing	at	 the	 level	of	 the	clitoris	 and	another	vertical	
one	 delineating	 the	 outer	 (lateral)	 boundaries	 of	 the	 labia	
majora,	meet,	 and	 the	 second	point	 is	 taken	 2.0	 cm	 lateral	
to	 the	 first	 mark	 and	 at	 the	 same	 horizontal	 level	 which	
represents	the	site	of	the	tape	exit.

A	 0.5‑cm	 vertical	 incision	 was	 made	 in	 the	 skin	 at	
the	 second	 point	 bilaterally.	 The	 tip	 of	 a	 tunneler	 was	
introduced	 through	 the	 skin	 incision	 downward	 and	
medially	 toward	 the	 obturator	 foramen	 to	 cross	 the	
obturator	membrane	 [Figure	 2].	Once	 the	 tunneler	 crossed	
the	obturator	membrane,	the	finger	of	the	other	hand	would	
make	 contact	 with	 the	 tunneler	 laterally	 underneath	 the	
symphysis	 pubis.	 The	 tunneler	 was	 then	 guided	 by	 the	
finger	 the	 vaginal	 into	 incision	 [Figure	 3].	 The	 tapered	
end	 of	 the	 tape	was	 introduced	 into	 the	 eye	 of	 the	 needle	
and	 then	pulled	 through	 retrieving	 the	 free	 end	of	 the	 tape	
for	 few	 centimeters	 above	 the	 skin	 level.	 The	 same	 steps	
were	 repeated	 on	 the	 other	 side.	A	 central	mark	 under	 the	
urethra	 was	 made	 by	 equally	 pulling	 the	 free	 ends	 of	 the	
tape	 at	 their	 skin	 exits.	The	 distance	 between	 the	 tape	 and	
urethra	 was	 adjusted	 by	 leaving	 5‑mm	 gap	 between	 the	
two	without	any	 tension	exerted	by	 the	 tape	on	 the	urethra	
[Figure	4].	Additional	prolapse	procedures	were	performed	
as	 required.	 If	 the	patient	 required	vaginal	hysterectomy,	 it	
was	 performed	 before	 the	 tape,	 but	 anterior	 and	 posterior	
colporrhaphy	 were	 performed	 after	 insertion	 of	 the	 tape.	

Figure 4: (a) Both the tunnelers were fixed to the tape, and the tape was 
adjusted to see the central mark in the vagina. (b) The tape with the plastic 
cover seen in the vaginal incision

ba

Figure 2: (a and b) The tip of the tunneler was introduced through the skin 
incision downward and medially

ba

Figure 3: (a) The tunneler was guided by the finger into the vaginal incision. 
(b) The catheter was opened to see clear urine draining

ba

Figure 1: (a) The patient was positioned in exaggerated lithotomy position 
and catheterized. (b) A midline vertical incision of nearly 2 cm in size was 
made, 2 cm below the external urethral meatus

ba
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Complete	hemostasis	was	secured,	and	 the	excess	edges	of	
the	tape	were	trimmed,	with	one	or	two	stitches	in	the	skin	
incision	with	2/0	vicryl	sutures.

The	 vaginal	 incision	 was	 closed	 with	 continuous	 2/0	
vicryl	 sutures.	 Cystoscopy	 was	 performed	 in	 the	 patient	
intraoperatively,	 if	 necessary,	 to	 rule	 out	 bladder	 injury.	
Cough	 test	 or	 suprapubic	 pressure	 was	 also	 performed	
whenever	 the	 sling	 was	 being	 adjusted	 [Figure	 5].	 The	
patient	was	observed	in	the	postoperative	period	for	urinary	
retention	and	procedure‑related	complications.

Discussion
Delorme	 in	2001[5]	 introduced	a	 significant	modification	of	
the	technique	of	transvaginal	mid‑urethral	slings,	by	the	use	
of	 a	 transobturator	 route	 for	 the	 placement	 of	 a	 synthetic	
tape.	 The	 purpose	 of	 this	 approach	 was	 to	 eliminate	 the	
risks	 of	 complications	 associated	 with	 the	 passage	 of	 a	
needle	 in	 the	 retropubic	 space.	 Despite	 the	 high	 success	
rates	 of	 the	 retropubic	 technique,	 a	 growing	 number	 of	
complications	 and	 adverse	 effects	 have	 been	 reported.	
Recent	 reports	 indicate	 complication	 rates	 of	 4.3%–75%	
for	 the	 retropubic	 slings.[10,11]	 Complications	 following	
retropubic	 slings	 can	 be	 classified	 as	 immediate	 or	 late.	
Immediate	 complications	 include	 injuries	 during	 surgery	
as	 well	 as	 urinary	 retention	 and	 postoperative	 infections.	
Lesions	may	involve	blood	vessels,	bladder,	bowel,	urethra,	
and	nerves.	Late	complications	occur	weeks	or	months	after	
surgery	 and	 include	 bladder	 outlet	 obstruction,	 urgency	 or	
urge	 incontinence,	 recurrent	 urinary	 infections,	 erosion	 of	
the	 synthetic	mesh	 to	 the	urethra	or	bladder,	 and	extrusion	
of	the	tape	to	the	vagina.[12]

The	novel	anatomic	approach	of	 the	TOT	avoids	 the	space	
of	 Retzius	 and	 thereby	 reduces	 the	 risk	 of	 bladder	 injury,	
however	 increases	 the	 potential	 for	 other	 complications	
including	 obturator	 neurovascular	 injury	 and	 lower	
extremity	 complications	 which	 are	 not	 seen	 with	 other	
approaches.	 Hematomas	 and	 abscesses	 of	 the	 obturator	

compartment	 have	 also	 been	 reported	 after	 procedures	
using	the	transobturator	approach.[13]
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Figure 5: Intraoperative cystoscopy done to assess the pressure on the 
urethral lumen
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Sir,

Medical	practice	 is	considered	one	of	 the	most	challenging	
professions	 around	 the	 globe.	 The	 profession	 brings	 along	
with	 it	 not	 only	 a	 great	 sense	of	 personal	 and	professional	
satisfaction,	 but	 also	 laterally	 a	 hidden	 high	 level	 of	
occupation	 stress	 and	 burnout.	 Burnout	 is	 a	 feeling	 of	
failure	 and	 exhaustion.	 It	 is	 felt	 both	 at	 the	 physical	 and	
emotional	 levels.	 Freudenberger	 was	 the	 first	 to	 describe	
the	concept	of	 staff	burnout	 in	 terms	of	physical	 signs	and	
behavioral	 indicators.	 Maslach	 et al.	 defined	 burnout	 as	 a	
syndrome	 characterized	 by	 depersonalization,	 emotional	
exhaustion,	and	a	sense	of	low	personal	accomplishment.

Burnout	is	defined	as	“a	syndrome	of	emotional	exhaustion,	
depersonalization,	 and	 reduced	 personal	 accomplishment	
that	 can	 occur	 among	 individuals	 who	 work	 with	 people	
in	 some	 capacity,”	 and	 it	 is	 considered	 an	 outcome	 of	
long‑term	exposure	 to	occupational	 stress.	Multiple	 studies	
have	shown	that	one‑third	of	physicians	experience	burnout	
at	 several	 points	 throughout	 their	 careers.	 A	 person	 with	
burnout	 has	 three	main	 characteristics	 including	 emotional	
exhaustion,	 i.e.	 fatigue	 and	 lethargy;	 detachment	 and	
cynicism	 toward	his	or	her	work;	 and	decreased	 feeling	of	
individual	achievement	or	professional	inadequacy.[1,2]

There	 is	 limited	 literature	 available	 on	 psychological	
problems	 faced	 by	 medical	 profession	 in	Asian	 countries,	
whereas	 numerous	 studies	 have	 explored	 the	 prevalence,	
predictors,	 and	 determinants	 of	 burnout	 among	 health‑care	
professionals	 in	 developed	 countries	 from	 North	America,	
Europe,	 and	 Australia.	 In	 India,	 there	 is	 an	 acute	
doctor’s	 shortage	 in	 terms	 of	 doctor–patient	 ratio	 and	
moreover,	 there	 is	 major	 deficit	 in	 terms	 of	 hospitals	 and	
infrastructure,	 as	 also	 reported	 by	 the	Medical	 Council	 of	
India.	 This	 has	 caused	 a	 crisis	 in	 health	 service	 delivery	
system	 in	 many	 low‑income	 countries.	 The	 attacks	 on	
doctors	 are	a	 symptom	of	a	bigger	public	health	crisis	 and	
doctors	finally	end	up	as	the	scapegoats.[3‑5]

There	 are	 limited	 studies	 available	 on	 burnout	 among	
medical	professionals	in	India.	Most	of	the	studies	have	been	
done	on	resident	doctors	and	interns,	with	the	prevalence	of	
burnout	ranging	from	5%	to	more	than	90%.	The	study	done	
by	Grover	et al.	reported	high	prevalence	of	burnout	among	
residents	as	compared	to	faculty	members.	A	Canadian	study	
on	2584	physicians	 has	 reported	high	 level	 of	 occupational	
stress	which	was	associated	with	lower	levels	of	satisfaction	
with	 their	 medical	 practice.	 A	 similar	 large	 survey	 of	

Burnout among Medical Professionals: Does it Need a Major Concern?

Editorial

50,000	 practicing	 physicians	 and	 medical	 students	 from	
Australia	 has	 reported	 severe	 psychological	 distress	 along	
with	 a	 twofold	 increased	 incidence	 of	 suicidal	 ideations	 in	
physicians	compared	with	the	general	population.	Data	have	
also	 suggested	 that	 psychological	 morbidities	 and	 burnout	
among	medical	professionals	are	often	associated	with	more	
medical	 errors	 and	 poor	 patient	 outcomes.	 Research	 has	
identified	several	factors	including	increased	workload,	time	
constraints,	 interprofessional	 conflicts,	 lack	 of	 autonomy,	
lack	 of	 rewards/appreciation,	 reduced	 social	 attachment,	
no	 time	 for	 self‑grooming	or	perusing	hobbies,	 no	physical	
activities,	 and	 mood	 swings	 to	 increase	 the	 vulnerability	
of	 medical	 professionals	 to	 burnout.	 Medical	 professionals	
can	 have	 hazardous	 effects	 on	 their	 physical	 and	 mental	
health	due	to	burnouts,	which,	in	turn,	can	lead	to	decreased	
quality	 care	 to	 the	 patients	 and	 frustration,	 inaccuracies,	
and	negligence	 in	patient	management.[6,7]	The	hospitals	are	
overloaded	with	 patients.	 The	 faculties	 in	medical	 colleges	
are	 expected	 to	 cater	 patients,	 teach	 trainees,	 and	 also	 to	
involve	 in	 research.	Taking	all	 these	 into	account,	 it	 can	be	
suggested	 that	 possibly	 burnouts	 are	 very	 common	 among	
medical	professionals	in	India.

This	 is	 an	 alarming	 state	 of	 affair	 among	 medical	
professionals.	 There	 is	 a	 need	 to	 conduct	 a	 nationwide	
survey	 to	 understand	 the	 prevalence	 of	 burnout	 among	
medical	 professionals	 in	 India.	 Organizations	 and	
managements	 should	 develop	 innovative	 strategies	 to	 do	
periodical	 screening	 of	 medical	 professionals	 for	 burnout	
and	also	 to	 frame	some	strategies	 to	prevent	 their	burnouts	
and	rejuvenate	them.
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Introduction
The	 worldwide	 incidence	 of	 bladder	
cancer	 (BCa)	 has	 been	 on	 the	 rise	 over	
the	 past	 60–70	 years;[1,2]	 however,	 smoking	
cessation	 programs	 have	 slowed	 down	
the	 rate	 over	 the	 last	 decade.[2]	 Males	 are	
3–4	 times	more	 likely	 to	develop	BCa	 than	
females,	 probably	 because	 of	 an	 increased	
prevalence	 of	 smoking	 and	 exposure	
to	 environmental	 toxins.[1,2]	 BCa	 is	 the	
9th	 most	 common	 cancer	 worldwide	 and[2]	
the	13th	most	common	cause	of	death.

BCa	 is	 a	 heterogeneous	 disease	 and	
presents	 with	 several	 diagnostic,	
therapeutic,	 and	 prognostic	 challenges.[3]	
Currently,	BCa	 is	 diagnosed	 using	 invasive	
cystoscopy	 and	 biopsy	 with	 additional	
imaging	 using	 computerized	 tomography	
and	 magnetic	 resonance	 imaging.	 Quite	
often,	 the	 disease	 is	 understaged	 by	 these	
investigations	 as	 they	 lack	 sensitivity	
to	 detect	 all	 cancers	 (false	 negatives),	
specifically	 micrometastatic	 disease.	 These	
inadequacies	 in	 assessing	 the	 clinical	 and	
biologic	 potentials	 of	 a	 tumor	 result	 in	
over‑	 and	 undertreatment	 with	 side	 effects	
of	 therapies.[4]	 Urinary	 cytology	 of	 urine	
specimens	 is	 a	 widely	 used	 noninvasive	
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Abstract
Bladder	 cancer	 (BCa)	 is	 a	 common	 genitourinary	 cancer	 worldwide.	 It	 has	 been	 further	 classified	
into	muscle	 invasive	bladder	cancer	and	nonmuscle	 invasive	bladder	cancer.	Currently,	 the	detection	
of	BCa	requires	an	unpleasant	and	expensive	cystoscopy	and	biopsy,	which	is	often	accompanied	by	
several	adverse	effects.	Thus,	a	need	is	felt	 to	develop	novel	diagnostic	methods	for	 initial	detection	
and	 surveillance	 of	 the	 disease.	 Several	 urine‑based	 tests	 have	 been	 approved	 by	 the	 Food	 and	
Drug	Administration,	USA,	 for	 the	detection	and	 surveillance	of	BCa,	which	are	also	commercially	
available.	 However,	 as	 of	 today,	 the	 sensitivity,	 specificity,	 and	 diagnostic	 accuracy	 of	 these	
urine‑based	 assays	 are	 still	 suboptimal.	To	 improve	 these,	 a	 number	 of	 novel	molecular	markers	 as	
well	as	multiple	assays	need	to	be	introduced	in	clinical	practice.	At	present,	there	is	a	growing	need	
and	 evidence	 toward	 the	 use	 of	minimally	 invasive	 “liquid	 biopsy”	 to	 identify	 biomarkers	 in	BCa.	
DNA‑	 and	RNA‑based	markers	 in	 body	fluids	 such	 as	 urine	 appear	 as	 promising	 potential	markers	
in	diagnostic,	 prognostic,	 predictive,	 and	monitoring	BCa.	We	 report	 a	 nonsystematic	 review	of	 the	
literature	in	regard	to	urinary	biomarkers	for	BCa.

Keywords: Bladder cancer, exosomes, guidelines, liquid biopsy, microRNA, urinary biomarkers
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test	 for	 the	 detection	 and	 surveillance	 of	
BCa.[5,6]	 Cytology	 is	 very	 specific	 (about	
86%)	but	has	low	sensitivity	(48%)	limiting	
its	 use	 in	 low‑grade	BCa.[7,8]	Moreover,	 the	
diagnostic	 accuracy	 of	 urinary	 cytology	 is	
subjective,	 depending	 on	 the	 expertise	 of	
the	 cytopathologist.[9]	 This	 obviously	 raises	
the	 need	 for	 new	 molecular‑based	 urinary	
tests	 so	 as	 to	 reduce	 or	 substitute	 the	 need	
for	repeat	endoscopy	in	BCa	patients.[10,11]

Several	 molecular	 markers	 have	 been	
identified	 in	urine,	 tissue,	and	blood,	which	
seem	 to	 offer	 promising	 opportunities	
to	 improve	 our	 understanding	 of	 BCa.	
These	 markers	 could	 help	 us	 identify	
the	 disease	 earlier,	 risk	 stratify	 the	
patients,	 improve	 prognostication	 and	
prediction	 of	 outcomes,	 and	 help	 in	 target	
therapy.[12]	 Correspondingly,	 a	 study	
conducted	 on	 cancer	 biomarkers	 suggested	
the	 use	 of	 combination	 of	 multiple	 urine	
biomarkers	 in	 early	 detection	 and	 a	 history	
of	negative	biopsies.[13]	Urine‑based	markers	
have	been	extensively	studied;	however,	the	
current	guidelines	have	yet	to	embrace	these	
markers	 in	 routine	 management	 of	 BCa.[14]	
In	 this	 review,	 we	 have	 looked	 at	 the	 use	
of	urinary	markers	in	clinical	care	and	their	
use	 in	 different	 stages	 of	 the	 disease	 and	
different	 clinical	 scenarios.	 The	 evidence	
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for	 this	 review	 was	 collected	 through	 a	 nonsystematic	
review	of	the	literature.

Urinary Markers
Proteomics and peptidomic analysis

Proteomic	analyses	of	the	urine	sample	have	opened	a	new	
horizon	 for	cancer	biomarker	discovery	 (21).[15]	At	present,	
seven	 tests	 are	 available	 for	 clinical	 use	 and	 six	 of	 them	
are	 Food	 and	Drug	Administration	 (FDA)	 approved.	 They	
include	 NMP22,	 NMP22	 BladderChek,	 and	 UroVysion	
for	 BCa	 diagnosis	 and	 surveillance	 (FDA	 approved)	 and	
immunocytology	 (uCyt+),	 BTA‑TRAK,	 and	 BTA‑STAT	
approved	 for	 surveillance.	 Several	 novel	 protein	 markers	
are	 awaiting	 to	 be	 approved	 and	 are	 currently	 used	
experimentally.	 BCLA‑1	 and	 BCLA‑4	 are	 nuclear	 matrix	
proteins	 specifically	 targeting	 BCa	 tissues,	 with	 no	
interference	 with	 infection,	 smoking,	 catheterization,	 or	
cystitis.[16]

Circulating tumor and cell‑free DNA

Bladder	 tumors	 are	 known	 to	 release	 DNA	 fragments	
into	 circulation,	 called	 circulating	 tumor	 DNA	 (ctDNA)	
containing	 tumor‑specific	 mutations,	 variations	 of	 copy	
number,	 and	 alterations	 in	 DNA	 methylation	 status.	 The	
heterogeneity	 of	 tumor	 subclones	 gets	 reflected	 in	 this	
ctDNA.	 This	 ctDNA	 is	 detectable	 in	 over	 70%	 of	 urine	
samples	 in	patients	with	BCa[17]	 and	allows	 to	discriminate	
between	 BCa	 patients	 and	 controls.[18]	 CtDNA	 is	 easily	
accessible	 and	measures	 about	 180	 and	 200	 base	 pairs	 but	
rapidly	 gets	 cleared	 from	 circulation	 following	 systemic	
therapy.[19]	 Digital	 polymerase	 chain	 reaction	 (PCR)	 and	
genome	 sequencing	 represent	 the	 methods	 of	 choice	 for	
cell‑free	DNA	(cfDNA)	analysis.

DNA methylation

In	premalignant	lesions,	hyper‑	and	hypomethylated	regions	
are	 identified	 in	 the	 DNA.	 These	 alterations	 in	 DNA	
methylation	 status	 are	 chemically	 stable,	 develop	 early	
during	 tumorigenesis,	 and	 can	 be	 assessed	 in	 circulating	
cfDNA	fragments	and	in	cells	shed	into	the	urine.[20]

Cell‑free DNA, mutation, and microsatellite alterations

As	tumor‑derived	DNA	can	get	released	into	circulation	and	
mutations	 in	 cfDNA	 can	 be	 detected	 in	 various	 biological	
fluids,	 it	 has	 proposed	 to	 use	 these	 as	 noninvasive	 cancer	
biomarkers.	 For	 the	 diagnosis	 of	 low‑grade	 BCa,	 loss	
of	 heterozygosity	 analysis	 is	 more	 sensitive	 than	 urine	
cytology	 (97%	 vs.	 79%).[12]	 This	 helps	 improve	 the	
detection	 of	 low‑grade	 and	 low‑stage	 BCa,	 with	 95%	
sensitivity	 for	 G1–G2	 grades	 and	 100%	 for	 pTis	 and	 pTa	
tumors.[21]

Urinary Tumor RNA
Several	 classes	 of	 RNA	 such	 as	 messenger	 RNAs,	
microRNAs	 (miRs),	 and	 long	 noncoding	RNAs	 have	 been	

recognized	 as	 potential	 noninvasive	 cancer	 biomarkers.[22]	
Elevated	 levels	 of	 circulating	 RNAs	 in	 cancer	 are	 known	
to	 return	 to	 normal	 levels	 following	 surgery,[23]	 suggesting	
that	these	RNA	molecules	have	been	released	from	tumors.

Extracellular vesicles and exosomes

In	 patients	 with	 BCa,	 urine	 analysis	 has	 demonstrated	
specific	protein	and	miRNA	pattern	as	well	as	extracellular	
vesicle	 enrichment.[24]	 Using	 a	 microarray	 platform	 and	
reverse	 transcription	 PCR	 analysis,	miR‑375	 and	miR146a	
have	 been	 found	 to	 specifically	 identify	 high‑grade	 and	
low‑grade	BC,	respectively.[25]

Exosomes	 are	 membrane	 vesicles	 secreted	 in	 nearly	 all	
body	fluids	 at	 elevated	 levels	 in	 cancer	 patients	 relative	 to	
healthy	 participants.[26,27]	 Exosomes	 in	 urine	 are	 known	 to	
contain	 miRNAs,	 in	 particular	 miR‑1224‑3p,	 miR‑135b,	
and	 miR15b;	 in	 particular,	 miR‑126/miR‑152	 ratio	
correlated	with	positive	BCa	diagnosis.[28]

Urinary microbiome

Wu	 et	 al.	 analyzed	 DNA	 extracted	 by	 urine	 pellets	
and	 observed	 specific	 enrichment	 of	 Acinetobacter,	
Anaerococcus,	 and	 Sphingobacterium	 in	 BCa	 cohort	 with	
respect	to	controls	(122).[29]	The	increase	of	Herbaspirillum,	
Porphyrobacter,	 and	Bacteroides	 in	 high‑risk	BCa	patients	
suggests	 that	 these	 genera	 may	 represent	 new	 potential	
biomarkers.[30]	Change	or	abnormal	urinary	microbiome	has	
been	suggested	to	be	involved	in	bladder	tumorigenesis.[12,31]

Use of Markers in Clinical Practice
BCa	 is	 a	 heterogeneous	 disease;	 hence,	 it	 is	 unlikely	 that	
one	single	marker	can	adequately	characterize	the	potential	
and	 behavior	 of	 cancer	 so	 as	 to	 allow	 reliable	 treatment	
conclusions.	 Therefore,	 many	 investigators	 have	 evaluated	
comprehensive	 pathways	 rather	 than	 single	 markers.[31,32]	
A	 panel	 of	 tumor	 markers	 including	 drivers	 from	 key	
pathways	 in	 combination	 with	 clinical	 and	 pathological	
variables	 might	 be	 the	 most	 promising	 approach	 for	
accurate	 risk	 stratification	 and	 clinical	 decision‑making	 for	
BCa.

Urinary biomarkers for screening and hematuria 
workup

In	 patients	 with	 no	 previous	 history	 of	 BCa,	 urinary	
biomarkers	could	play	a	role	for	screening	purposes.	As	the	
prevalence	 of	 the	 disease	 in	 the	 general	 population	 is	 low,	
it	 has	 been	 a	 challenge	 for	 developing	 effective	 screening	
strategies.[33]	 There	 is	 a	 limited	 role	 for	 screening	 for	 BCa	
in	 the	 general	 population,	 and	 to	 date,	 there	 have	 been	 no	
randomized	 controlled	 trials.	 These	 limitations	 could	 be	
overcome	 by	 identifying	 high‑risk	 populations	 such	 as	
workers	 exposed	 to	occupational	 hazards	with	 carcinogenic	
potential	 or	 heavy	 smokers.[34]	 Lotan	 et	 al.[35]	 assessed	 the	
value	 of	 NMP22	 in	 a	 high‑risk	 population,	 including	 1175	
men	and	327	women	based	on	a	history	of	at	least	10	years	
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of	smoking	or	an	occupational	exposure	of	at	least	15	years.	
Eighty‑five	 (5.7%)	 participants	 had	 a	 positive	 NMP22.	
Three	 of	 the	 69	 patients	 undergoing	 further	 evaluation	
had	 abnormal	 findings	 (one	 pTa	 low‑grade	 tumor,	 one	
pTa	 high‑grade	 tumor,	 and	 one	 atypia).	 During	 long‑term	
follow‑up,	 only	 nine	 additional	 patients	 were	 diagnosed	
with	BCa.[36]	Moreover,	what	is	interesting	is	that	no	patient	
had	muscle	 invasive	 bladder	 cancer	 (MIBC)	 and	 a	 positive	
NMP22	was	not	associated	with	worse	overall	survival.

Urinary	 biomarkers	 may	 add	 value	 in	 risk‑stratifying	
patients	 with	 asymptomatic	 microhematuria	 (AMH).	 Only	
2%	of	 the	 referred	patients	 for	AMH	harbor	BCa,	 and	 this	
has	 led	 to	 a	 nonchalant	 general	 approach	 to	 AMH	 with	
limited	 workups	 and	 delayed	 referrals	 resulting	 in	 late	
diagnosis,	 especially	 in	 women.[37]	 Urinary	 biomarkers	
in	 the	 setting	 of	 AMH	 may	 help	 early	 identification	 of	
patients	at	risk	triaging	and	fastening	referral	for	a	urologic	
workup.[35,38]	 Beukers	 et	 al.[39]	 used	 methylation	 analysis	
of	 OSR1,	 SIM2,	 OTX1,	 MEIS1,	 and	 ONECUT2	 for	
developing	a	model	 for	prediction	of	BCa.	The	model	also	
included	 clinicopathologic	 characteristics	 such	 as	 type	 of	
hematuria,	 age,	 gender,	 and	 cytology	 results.	 The	 model	
yielded	 a	 sensitivity	 and	 specificity	 of	 85%	 and	 87%,	
respectively,	with	an	area	under	the	curve	of	89%.

Several	 studies	 have	 suggested	 a	 potential	 role	 of	 urinary	
biomarkers	 in	 patients	 with	 AMH;	 however,	 prospective	
controlled	 trials	 are	 lacking	 and	 urgently	 needed.	 So	 far,	
there	 has	 been	 no	 evidence	 to	 suggest	 that	 the	 use	 of	
urinary	biomarkers	in	a	screening/early	detection	setting	has	
an	 effect	 on	 cancer‑specific	mortality.[14]	Due	 to	 low	 levels	
of	 evidence	provided,	 urinary	biomarkers	 are	 currently	 not	
recommended	 for	 the	 screening	of	BCa	or	 in	prioritization	
of	patients	with	AMH.

Urinary biomarkers in surveillance setting

In	 a	 setting	 of	 surveillance,	 urinary	 biomarkers	 have	
been	 used	 to	 overcome	 the	 limitations	 of	 cystoscopy	 and	
urine	 cytology.	 Cystoscopy	 is	 invasive	 and	 may	 miss	
significant	 proportion	 of	 cancer	 recurrences,	 especially	
carcinoma	 in situ	 (CIS),	 whereas	 the	 latter	 has	 low	
sensitivity	 in	 low‑/intermediate‑risk	 non‑MIBC	 (NMIBC)	
and	 suffers	 from	 considerable	 inter‑	 and	 intraobserver	
variabilities,	 especially	 in	 patients	 after	 Bacillus	 Calmette‑
Guérin	 (BCG)	 immunotherapy.[40‑42]	 The	 use	 of	 urinary	
biomarkers	could	be	 in	 two	situations:	 (1)	as	an	adjunct	 to	
cystoscopy	 and	 (2)	 its	 substitute.	 The	 role	 of	 a	 biomarker	
in	 clinical	 decision‑making	 would	 be	 different	 in	 low‑/
intermediate‑risk	 NMIBC	 and	 in	 high‑risk	 NMIBC.	 In	
patients	 with	 low‑grade	 disease,	 it	 is	 possible	 that	 a	
marker	 could	 reduce	 the	 number	 of	 cystoscopies	 needed.	
For	 high‑grade	 cancers,	 the	 marker	 would	 be	 an	 adjunct	
to	 cystoscopy,	 and	 an	 abnormal	 result	 would	 increase	
awareness	of	patients	and	physicians,	 identify	 those	at	 risk	
of	progression,	 facilitate	 the	 interpretation	of	 indeterminate	
results	of	cytology,	and	assess	response	to	BCG.

The	 performances	 of	 most	 single	 biomarkers	 have	 been	
unsatisfactory;	 therefore,	a	panel	of	markers	has	been	used	
to	 improve	 sensitivity	 or	 alternatively	 combining	markers.	
One	 study	 found	 that	 combining	 the	 two	 tests	 among	
cytology,	immunocytology,	fluorescence	in	situ	hybridization	
(FISH),	 and	 NMP22	 resulted	 in	 sensitivity	 and	 negative	
predictive	 value	 of	 no	 >89.8%	 (immunocyt	 +	 NMP22)	
and	 92.1%	 (FISH	 +	 immunocyt),	 respectively.[43]	 Based	
on	 these	 findings,	 the	 European	 Association	 of	 Urology,	
the	 American	 Urological	 Association,	 and	 the	 Society	 of	
Urologic	Oncology	 do	 not	 recommend	 urinary	 biomarkers	
yet	for	the	routine	surveillance	of	patients	with	NMIBC.[14,44]
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Introduction
Diabetes	 mellitus	 (DM)	 is	 a	 group	 of	
common	 metabolic	 disorders	 that	 are	
characterized	 by	 hyperglycemia.[1]	 It	 is	
a	 heterogeneous	 group	 of	 multifactorial,	
polygenic	 syndromes	 characterized	 by	
increased	 fasting	 glucose	 caused	 by	 a	
relative	 or	 absolute	 deficiency	 in	 insulin,	
which	 leads	 to	 an	 increased	 concentration	
of	glucose	in	the	blood.[2]

According	 to	 the	WHO,	 422	million	 adults	
were	 suffering	 from	 diabetes	 in	 2014	 as	
compared	 to	 108	 million	 in	 1980.[3]	 In	
India,	DM	is	not	an	epidemic	but	has	turned	
into	 a	 pandemic,	 and	 thus,	 India	 is	 also	
known	 as	 the	 diabetic	 capital	 of	 the	world.	
In	 the	 year	 2017,	 72.9	 million	 Indians	
were	 suffering	 from	 diabetes.	 Because	 of	
diabetes,	 1.5	 million	 people	 died	 in	 2012,	
and	in	addition,	2.2	million	deaths	occurred	
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Abstract
Introduction:	Diabetes	mellitus	(DM)	is	a	group	of	common	metabolic	disorders	that	is	characterized	
by	 hyperglycemia.	 It	 is	 reported	 that	 most	 patients	 with	 Type	 2	 diabetes	 could	 have	 dyslipidemia	
at	 varying	 degrees,	 characterized	 by	 the	 increased	 levels	 of	 triglycerides	 (TGs)	 and	 low‑density	
lipoprotein‑cholesterol	 (LDL‑C)	 and	 decreased	 high‑density	 lipoprotein‑cholesterol	 (HDL‑C).	 The	
non‑HDL‑C	was	 introduced	 to	 refine	 the	 risk	estimation	beyond	LDL‑C	 in	 the	presence	of	elevated	
TGs	levels	≥200	mg/dl,	and	it	also	estimates	the	level	of	all	Apo‑B‑carrying	lipoproteins.	This	study	
was	conducted	to	correlate	the	glycated	hemoglobin	with	non‑HDL‑C	and	lipid	profile	in	Type	2	DM	
and	 non‑DM	patients.	Materials and Methods:	The	 present	 case	 and	 control	 study	was	 conducted	
on	 204	 participants	who	 attended	 the	Medical	Outpatient	Department	 at	KLE’s	Hospital,	 Belagavi,	
Karnataka,	 India.	 102	 Type	 2	 diabetic	 patients	 and	 102	 age‑	 and	 gender‑matched	 healthy	 controls	
were	 evaluated	 for	 serum	 fasting	blood	 sugar	 (FBS),	 blood	HbA1c,	 serum	 fasting	 lipid	 profile,	 and	
non‑HDL‑C.	Data	were	 analyzed	 using	 the	 SPSS	 software	 version.	 20.	Results:	The	 results	 of	 our	
study	showed	that	the	mean	±	standard	deviation	levels	of	FBS	were	157.18	±	41.8	and	HbA1c	was	
8.19	±	1.68,	which	were	 significantly	 increased	 in	Type	2	diabetes	patients	as	compared	 to	controls	
with	 FBS	 99.96	 ±	 12.94	 and	 HbA1C	 5.56	 ±	 0.40	 with P <	 0.05.	 The	 levels	 of	 total	 cholesterol,	
LDL‑C,	 and	TGs	 significantly	 increased	 in	 cases	 as	 compared	 to	 controls	with P <	 0.05.	Whereas,	
non‑HDL‑C	levels	significantly	 increased	 in	cases	147.75	±	30.42	as	compared	 to	controls	111.26	±	
31.9	with P <	0.05.	Conclusion:	The	result	of	 this	study	showed	that	HbA1c	was	associated	with	a	
significant	increase	in	non‑HDL	levels	in	cases	as	compared	to	controls.	Thus,	non‑HDL‑C	preferred	
as	one	of	the	markers	for	diabetic	dyslipidemia	and	cardiovascular	risk	marker	than	LDL	alone.
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due	 to	 an	 increased	 risk	 of	 coronary	 artery	
disease	and	other	diseases.[3]

It	 is	 reported	 that	 most	 patients	 with	
Type	 2	 diabetes	 could	 have	 dyslipidemia	
at	 varying	 degrees,	 characterized	 by	 the	
increased	 levels	 of	 triglycerides	 (TGs)	
and	 low‑density	 lipoprotein‑cholesterol	
(LDL‑C)	 and	 decreased	 high‑density	
lipoprotein‑cholesterol	 (HDL‑C).	 It	 is	 also	
shown	that	there	is	a	significant	high	level	of	
hypercholesterolemia	and	hyperlipidemia	 in	
Type	2	diabetic	patients	with	cardiovascular	
disease	 (CVD)	 as	 compared	 to	 diabetic	
patients	without	CVD,	which	may	 increase	
the	rate	of	mortality	of	these	patients.	More	
recently,	the	data	showed	that	the	lipid	ratio	
is	more	sensitive	in	reflecting	the	morbidity	
and	 severity	 of	 coronary	 heart	 disease	 than	
individual	 lipid.	 However,	 some	 studies	
have	 shown	 that	 there	 is	 little	 relationship	
between	 HbA1c	 and	 lipid	 profile	 levels	 in	
Type	2	DM	(T2DM)	patients.[4]
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The	 non‑HDL‑C	 was	 introduced	 to	 refine	 risk	 estimation	
beyond	 LDL‑C	 in	 the	 presence	 of	 elevated	 TGs	 levels	
≥200	mg/dl,	and	it	also	estimates	the	level	of	all	apoB‑carrying	
lipoproteins.	 Thus,	 non‑HDL‑C	 may	 represent	 a	 simple	 and	
affordable	 surrogate	 to	 apoB	 measurement,	 especially	 in	
patients	with	hypertriglyceridemic	and	diabetic	patients.[5]

The	 concentration	 of	 non‑HDL‑C	 is	 calculated	 by	
subtracting	 HDL‑C	 from	 total	 cholesterol.	 It	 is	 a	 better	
marker	 of	CVD	 than	LDL	because	 the	 levels	 of	 non‑HDL	
can	 be	 measured	 from	 nonfasting	 samples,	 as	 opposed	
to	 LDL‑C,	 and	 it	 is	 nonexpensive,	 which	 measures	 LDL	
particle	number	and	total	Apo‑B	concentration.[5]

The	 National	 Cholesterol	 Education	 Program	 and	 Adult	
Treatment	 Panel	 (ATP)	 III	 have	 recommended	 the	 use	
of	 non‑HDL‑C	 in	 assessing	 CVD	 risk	 in	 patients	 with	
diabetes.	 Adult	 Treatment	 Panel	 ATP‑III	 recommended	
a	 therapeutic	 goal	 for	 non‑HDL‑C	 is	 <100	 mg/dl	 for	 the	
management	 of	 diabetic	 dyslipidemia	 in	 patients	 without	
acute	 coronary	 syndrome	 (ACS)	 and	 is	 <100	 in	 patient	
who	has	ACS.[6,7]

Hence,	 non‑HDL‑C	 is	 a	 better	 marker	 of	 hyperlipidemia	
than	 LDL‑C.	 This	 study	 was	 conducted	 to	 correlate	 the	
glycated	hemoglobin	with	non‑HDL‑C	and	lipid	profiles	 in	
T2DM	 and	 non‑DM	 patients.	 The	 use	 of	 non‑HDL‑C	 and	
HbA1c	would	aid	as	a	marker	of	diabetic	dyslipidemia	and	
cardiovascular	risk	marker	than	LDL	alone.[7]

Materials and Methods
The	 present	 case	 and	 control	 study	 was	 conducted	 in	
KLE	 Society’s	 Dr.	 Prabhakar	 Kore	 Charitable	 Hospital,	
Belagavi,	India,	from	January	2018	to	December	2018.	One	
hundred	 and	 two	 T2DM	 patients	 of	 both	 the	 gender	 and	
102	age‑	and	gender‑matched	healthy	controls	aged	between	
30	 and	 70	 years,	 who	 attended	 the	 medicine	 outpatient	
department	 were	 studied.	 The	 present	 study	 includes	 a	
newly	diagnosed	T2DM	or	a	known	case	of	T2DM	with	or	
without	treatment	on	oral	hypoglycemic	drugs	or	insulin	and	
hypolipidemic	 drugs	 and	 age‑	 and	 gender‑matched	 healthy	
controls,	 whereas	 the	 study	 excludes	 Type	 1	 DM,	 females	
on	 oral	 contraceptive	 pills,	 anemia,	 nephrotic	 syndrome,	
chronic	 renal	 failure,	 cirrhosis	 or	 other	 liver	 diseases,	
pregnancy,	 thyroid	 disorders,	 and	 hemoglobinopathy.	 The	
diagnosis	of	Type	2	diabetes	was	established	with	the	levels	
of	 HbA1c	 ≥6.5	 and	 levels	 of	 fasting	 blood	 sugar	 (FBS)	 is	
≥126	as	per	the	ADA	guideline.[8]

The	 estimation	of	FBS	and	 serum	 fasting	 lipid	profile	was	
done	 by	 hexokinase[9‑11]	 and	 other	 enzymatic	 methods,	
respectively,[12‑15]	 using	 Roche/Hitachi	 COBAS	 fully	
automated	 analyzer	 and	 estimation	 of	 HbA1C	 using	
Bio‑Rad	D‑10	HbA1c	program.

Statistical	analysis	was	performed	using	the	SPSS	software,	
version	 20.0	 for	 windows;	 IBM	 Corporation,	 Software	
Group,	 Route	 100,	 Somers,	 New	York	 10589;	 continuous	

variables	 were	 expressed	 as	 mean	 ±	 standard	 deviation	
(SD)	 and	 qualitative	 data	 were	 expressed	 in	 percentages.	
An	 independent	 t‑test	was	used	 to	 compare	 the	parameters	
in	 case	 and	 control	 population. P < 0.05	 was	 considered	
statistically	significant.

Results
In	 this	 study,	 a	 total	 of	 204	 patients	 were	 evaluated.	 The	
overall	distribution	of	patients	is	shown	in	Table	1.

Table	 2	 shows	 the	 comparison	 of	 levels	 of	 serum	 FBS,	
blood	HbA1c,	serum	fasting	lipid	profile,	(total	cholesterol,	
LDL‑C,	 HDL‑C,	 and	 triglyceride),	 and	 non‑HDL‑C	
among	 the	 Type	 2	 diabetic	 patients	 and	 controls	 in	 the	
study	 population.	 The	 mean	 ±	 SD	 levels	 of	 FBS	 were	
157.18	 ±	 41.8	 and	 HbA1c	 was	 8.19	 ±	 1.68,	 which	 were	
significantly	 increased	 in	 Type	 2	 diabetes	 patients	 as	
compared	 to	controls	with	FBS	99.96	±	12.94	and	HbA1C	
5.56	±	 0.40	with P <	0.05.	The	 levels	 of	 total	 cholesterol,	
LDL‑C,	 and	 TGs	 were	 significantly	 increased	 in	 cases	 as	
compared	to	controls	with P <	0.05.	Whereas,	no	significant	
difference	 was	 observed	 in	 the	 levels	 of	 HDL‑C	 in	 cases	
as	compared	to	controls.	Whereas,	non‑HDL‑C	levels	were	
significantly	increased	in	cases	147.75	±	30.42	as	compared	
to	controls	111.26	±	31.9	with P <	0.05.

Discussion
The	 present	 study	 was	 conducted	 on	 102	 Type	 2	 diabetic	
cases	 who	 were	 clinically	 diagnosed	 according	 to	 the	
ADA	 guidelines	 and	 were	 aged	 between	 30	 and	 70	 years,	
of	 which	 58	 cases	 were	 male	 and	 44	 cases	 were	 female;	
the	 findings	 were	 compared	 with	 102	 apparently	 healthy	

Table 1: Distribution of patients by gender
Gender Number of cases Number of controls Percentage
Male 58 58 56.86
Female 44 44 43.14
Total 102 102 100

Table 2: Comparison of fasting blood sugar, glycated 
hemoglobin, lipid profile, and nonhigh‑density 

lipoprotein cholesterol in cases and controls
Parameter Mean±SD P

Case Control
FBS	(mg/dl) 157.18±41.80 99.96±12.94 <0.0001*
HbA1c	(%) 8.19±1.68 5.56±0.40 <0.0001*
TC	(mg/dl) 193.34±32.20 157.32±33.12 <0.0001*
LDL	(mg/dl) 117.06±30.28 85.81±28.30 <0.0001*
HDL	(mg/dl) 45.60±10.77 46.05±9.69 0.749
TG	(mg/dl) 164.47±78.47 136.96±54.72 0.004*
Non‑HDL	(mg/dl) 147.75±30.42 111.26±31.19 <0.0001*
P<0.05	is significant.	SD=Standard	deviation,	FBS=Fasting	blood	
sugar,	HbA1c=Glycated	hemoglobin,	TC=Total	cholesterol,	
LDL=Low‑density	lipoprotein,	HDL=High‑density	lipoprotein,	
TG=Triglycerides
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age‑	 and	 sex‑matched	 controls.	 In	 this	 study,	 FBS,	HbA1c,	
lipid	 profile,	 and	 non‑HDL‑C	 were	 investigated.	 Diabetic	
patients	are	at	a	higher	risk	of	developing	dyslipidemia	and	
have	greatly	increased	CVD	risk	as	compared	to	nondiabetic	
individuals.[4]	 This	 study	 reveals	 a	 high	 prevalence	 of	
hypercholesterolemia,	 hypertriglyceridemia,	 high	 levels	
of	 LDL‑C,	 and	 increased	 levels	 of	 non‑HDL‑C	 and	 low	
HDL‑C	levels,	which	are	well‑known	risk	factors	for	CVDs.

Insulin	 has	 an	 antilipolytic	 effect	 on	 adipose	 tissue.	 It	
inhibits	 hormone‑sensitive	 lipase	 due	 to	 which	 it	 promotes	
the	 storage	 of	 triacylglycerol	 in	 adipocytes	 and	 decreases	
the	secretion	of	circulating	nonesterified	fatty	acids	(NEFAs)	
from	adipose	 tissue.[16]	Circulating	NEFAs	 are	 the	 substrate	
for	 very	 LDL‑C,	 and	 hence,	 the	 production	 of	 VLDL‑C	
is	 also	 reduced	 in	 hepatocytes.[17]	 Diabetic	 dyslipidemia	
mainly	shows	increased	triacylglycerol	and	reduced	HDL‑C.	
Lipid	 abnormalities	 seen	 in	 patients	 with	 Type	 2	 diabetes	
are	 due	 to	 the	 insulin‑resistant	 metabolic	 syndrome	 which	
shows	 the	 accumulation	 of	 triacylglycerol‑rich	 lipoprotein	
and	 small‑dense	 LDL	 particles	 with	 reduced	 HDL‑C	 in	
plasma.	 This	 shows	 the	 role	 of	 insulin	 resistance	 in	 the	
pathophysiology	of	diabetic	dyslipidemia.[16]

In	 this	 study,	 the	 comparison	 of	 levels	 of	 FBS,	 HbA1c,	
lipid	 profile,	 and	 non‑HDL‑C	 among	 the	 Type	 2	 diabetic	
patients	and	controls	in	the	study	population	was	observed.	
The	 levels	 of	 FBS,	 HbA1c,	 total	 cholesterol,	 LDL‑C,	
and	 TGs	 significantly	 increased	 in	 Type	 2	 diabetic	 cases	
as	 compared	 to	 controls.	 Whereas,	 non‑HDL‑C	 levels	
significantly	increased	in	cases	as	compared	to	controls;	the	
findings	were	similar	to	other	studies	conducted.[18,19]

The	patient	needs	9–12	h	of	 fasting	 for	measuring	LDL‑C,	
which	 may	 cause	 risk	 of	 hypoglycemia	 in	 a	 diabetic	
patient,	 whereas	 non‑HDL‑C	 calculated	 from	 the	 random	
serum	sample,	and	it	is	a	simple,	convenient,	cost‑effective,	
and	most	importantly,	it	 is	a	valid	surrogate	marker	of	Apo	
B	 in	 diabetic	 patients.	 Thus,	 non‑HDL‑C	 can	 be	 of	 great	
value	in	determining	dyslipidemia	in	diabetic	participants.

Conclusion
In	 this	 study,	 a	 total	 of	 204	 participants	 were	 evaluated.	
The	result	of	this	study	showed	that	HbA1c	was	associated	
with	 a	 significant	 increase	 in	 non‑HDL	 levels	 in	 cases	
as	 compared	 to	 controls.	 As	 non‑HDL‑C	 includes	 not	
only	 LDL‑C	 but	 also	 cholesterol	 contained	 in	 all	 other	
atherogenic	 lipoproteins.	 Thus,	 non‑HDL‑C	 preferred	
as	 one	 of	 the	 markers	 for	 diabetic	 dyslipidemia	 and	
cardiovascular	risk	marker	than	LDL	alone.
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Introduction
Augmentation	 cystoplasty	 (AC)	 has	
been	 traditionally	 indicated	 in	 the	
surgical	 management	 of	 a	 small‑capacity,	
high‑pressure,	 poorly	 compliant,	 or	
overactive	 bladder.	AC	 is	 performed	 so	 as	
to	provide	urinary	storage,	protect	the	upper	
urinary	 tract,	 preserve	 the	 renal	 function,	
provide	 continence	 and	 resistance	 to	
infection,	and	offer	a	convenient	method	of	
voluntary	 and	 complete	 emptying.[1]	 Newer	
means	 of	 interventions	 such	 as	 drugs,	
intravesical	 injection	 of	 botulinum	 toxin	A,	
are	reducing,	but	not	completely	eliminating	
the	need	for	AC.	In	most	Western	countries,	
the	overall	number	of	bladder	augmentation	
procedures	(ileocystoplasty,	colocystoplasty,	
caecocystoplasty,	 and	 specified	 and	
unspecified	enlargement	of	 the	bladder)	has	
shown	 an	 overall	 downward	 trend	 over	 the	
last	decade.[2]

Augmentation	 ileocystoplasty	 was	 first	
described	 in	 humans	 by	 von	 Mikulicz	 in	
1889,[3]	 and	 the	 technique	 was	 popularized	
by	 Couvelaire,[4]	 as	 a	 treatment	 for	
small	 contracted	 tuberculous	 bladders.	
The	 introduction	 of	 clean	 intermittent	
self‑catheterization	 (CISC)	 further	 widened	
the	 use	 of	 AC	 following	 publications	 by	
Bramble.[5]	 Ileocystoplasty	 is	 the	 most	
commonly	performed	bladder	augmentation	
procedure,	 though	 several	 other	 different	
types	of	bowel	have	been	used	successfully,	
including	 the	 cecum	 and	 ascending	 and	
sigmoid	colon.
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Abstract
Even	 in	 the	 present	 times,	 there	 remains	 a	 role	 for	 augmentation	 cystoplasty,	 although	 its	 use	
has	 become	 less	 common	 due	 to	 other	 less	 invasive	 procedures	 such	 as	 intravesical	 injection	 of	
botulinum	 toxin	A	 and	 neuromodulation.	 Ileocystoplasty	 is	 the	 most	 commonly	 performed	 bladder	
augmentation	 procedure	 because	 of	 the	 reconstructive	 urologist’s	 familiarity	 with	 ileum	 and	 the	
ileum’s	ability	to	easily	reach	to	the	pelvis.
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Indications and Contraindications
Indications	for	augmentation	ileocystoplasty	
include	 overactive	 bladder,	 congenital	
bladder	 anomalies	 such	 as	 bladder	 and	
cloacal	 exstrophy,[6,7]	 posterior	 urethral	
valves,[8]	 and	 epispadias.[6,7]	 Other	
indications	 include	 patients	 with	 end‑stage	
renal	failure	with	high‑pressure	reflux	and	a	
need	to	prevent	graft	failure.[9]	Tuberculosis,	
schistosomiasis,	 and	 pelvic	 radiotherapy	
cause	 fibrosis	 of	 the	 wall	 of	 the	 bladder,	
resulting	 in	 a	 low‑volume,	 high‑pressure,	
and	 poorly	 compliant	 bladder.	 These	
bladders	 also	 form	 an	 indication	 for	
augmentation.

Contraindications	 for	 augmentation	 include	
intrinsic	 bowel	 disease	 (Crohn’s	 disease),	
short	 or	 abnormal	 bowel.	 Reduced	 manual	
dexterity	 or	 cognitive	 function	 leading	 to	
an	 inability	 to	 perform	 CISC	 is	 another	
relative	 contraindication.	 Significant	 renal	
impairment	 is	 a	 controversial	 relative	
contraindication.	 The	 reconstructive	
urologist’s	 familiarity	 with	 ileum	 and	 the	
ileum’s	 ability	 to	 easily	 reach	 to	 the	 pelvis	
have	made	ileocystoplasty	the	most	common	
type	 of	 AC.	 Hyperchloremic	 metabolic	
acidosis	is	known	to	occur	after	using	ileum	
or	 colon	 for	 bladder	 substitution,	 however	
the	 use	 of	 ileum	 results	 in	 less	 significant	
metabolic	disturbances.

Surgical Technique
A	 standard	 midline	 laparotomy	 incision	 is	
most	often	used,	 though	a	 lower	abdominal	
transverse	 incision	can	also	be	used.[10]	The	
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chosen	 ileal	 segment	 [Figure	 1a	 and	 b]	 should	 be	 based	
15–20	 cm	 away	 from	 the	 ileocecal	 valve	 to	 preserve	
the	 absorptive	 function	 of	 the	 terminal	 ileum.	 It	 should	
be	 between	 15	 and	 40	 cm	 long	 (usually	 about	 25	 cm),	
depending	on	the	patient’s	age	and	the	desired	augmentation	
of	 bladder	 volume	 [Figure	 2a	 and	 b].	 A	 slightly	 longer	
segment	 is	preferable	 to	one	that	 is	 too	short.	The	mobility	
of	 the	 segment	 of	 the	 ileum	 (intestine)	 is	 tested	 before	
dividing	 the	 ileum	 so	 as	 to	 ensure	 that	 it	 will	 reach	 the	
bladder	 without	 tension.	 A	 vascular	 arcade	 is	 created	
within	 the	 mesentery	 of	 the	 isolated	 ileal	 segment.	 After	
re‑establishing	 the	 continuity	 of	 ileal	 segments,	mesenteric	
defects	 should	 always	 be	 closed	 so	 as	 to	 prevent	 internal	
hernia	 formation.	Small	bowel	 should	not	be	divided	more	
than	8	cm	from	an	arcade	artery	 so	as	 to	prevent	 ischemic	
necrosis.	 The	 abdomen	 should	 be	 packed	 and	 draped	
carefully	to	prevent	contamination	of	the	surgical	field	with	
ileal	contents.	Ileal	segments	should	be	irrigated	thoroughly	
to	remove	gastrointestinal	contents.

Ileal	 segments	 should	 be	 detubularized	 by	 incising	 them	
with	 a	 cautery	 on	 the	 antimesenteric	 side	 so	 as	 to	 create	
a	rectangular	surface	and	 to	minimize	forceful	contractions	
in	 the	 augmented	 bladder	 [Figure	 3a	 and	 b].	 Forming	 the	
intestinal	 segment	 into	 a	 semi‑spherical	 shape	 gives	 the	
augmented	 bladder	 maximal	 capacity	 and	 compliance.	
A	 wide	 anastomosis	 between	 the	 segment	 and	 the	 native	
bladder	 is	 important	 for	 optimal	 volume	 and	 drainage.	
A	 vesicointestinal	 anastomosis	 is	 then	 performed	 in	
1–2	layers	with	a	2–0	absorbable	suture.	A	suprapubic	tube	
should	 be	 placed	 through	 the	 opened	 bladder	 and	 brought	
out	 through	a	separate	skin	 incision.	A	drain	 is	placed	near	
the	bladder	as	an	indicator	for	urinary	leakage.

Early Complications
Wound	 infection	 (5%–6.4%),	 small	 bowel	 obstruction	
(3%–5.7%),	 and	 bleeding	 requiring	 reoperation	 (0%–3%)	
are	some	of	the	early	complications	that	are	seen.[1]	Regular	
CISC	 is	 needed	 in	 6%–39%	 of	 patients	 with	 idiopathic	
detrusor	 overactivity	 (IDO)	 and	 ≈	 60%	 of	 patients	 with	
neurogenic	 detrusor	 overactivity.[1]	The	mortality	 rate	 from	
AC	is	reported	to	be	0%–2.7%.[1]

Long‑term Complications
Failure

Failure	 of	 augmentation	 to	 completely	 resolve	 the	
underlying	 lower	 urinary	 tract	 symptoms	 and	 need	
for	 revision	 surgery	 has	 been	 reported	 in	 5%–42%	 of	
patients.[11,12]	 Outcomes	 are	 worse	 in	 patients	 with	 IDO	
with	long‑term	success	in	as	few	as	53%–58%.[12,13]

Metabolic disturbances

The	 incidence	 of	 hyperchloremic	 acidosis	 requiring	 oral	
bicarbonates	 has	 been	 reported	 at	 16%.[14]	 Ileocystoplasty	
leads	 to	 hyperchloremic	 acidosis	 due	 to	 reabsorption	 of	

urinary	 ammonia	 and	 ammonium	 chloride	 and,	 to	 a	 lesser	
extent,	 secretion	 of	 bicarbonate	 by	 the	 bowel	 segment,	
resulting	 in	 a	 biochemically	 detectable	 acid–base	 and	
electrolyte	disturbance	in	virtually	all	patients,	but	clinically	
important	in	very	few.

Renal function

Renal	 function	 deterioration	 has	 been	 reported	 after	
ileocystoplasty,	 and	 appears	 to	 be	 related	 to	 baseline	
renal	 function	 and	 associated	 factors	 of	 detrusor	 fibrosis	
and	 raised	 detrusor	 leak‑point	 pressures.[15]	About	 15%	 of	

Figure 3: (a) The bladder is augmented using a loop of terminal ileum. 
(b) Pictorial depiction of the same

ba

Figure 2: (a) The bladder is opened widely, and a portion of terminal 
ileum is divided along the antimesenteric border to augment the bladder. 
(b) Pictorial depiction of the same

ba

Figure 1: (a) The pictorial depiction of the urinary tract and its relation with 
terminal ileum and cecum. (b) Intravenous urogram showing a functioning 
right kidney with dilated ureter till its terminal portion. The bladder is small 
in volume, and the bladder wall is thick and fibrous

ba
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patients	with	 a	 creatinine	 clearance	 of	 at	 least	 15	mL/min	
had	 deterioration,	 whereas	 only	 4.1%	 of	 patients	 with	 a	
creatinine	clearance	≥40	mL/min	deteriorated.[1]

Mucus secretion

The	 average	 mucus	 secretion	 following	 ileocystoplasty	
is	 about	 35–40	 g.	 The	 mucus	 secretion	 does	 not	 reduce	
substantially	 inspite	 of	 a	 time‑related	 villous	 atrophy	 of	
the	 intestinal	 patch	 mucosa.	 Mucus	 accumulation	 can	
predispose	to	urinary	tract	infection	(UTI),	stone	formation,	
bladder	 outlet	 obstruction,	 and	 can	 occasionally	 contribute	
to	 bladder	 perforation.	 Oral	 ranitidine	 has	 been	 shown	 to	
reduce	the	amount	of	mucus	produced,[16]	and	acetylcysteine	
washouts	help	to	dissolve	excess	mucus.[17,18]

Other	 long‑term	 complications	 include	 persistent	
asymptomatic	 bacteriuria	 with	 mixed	 organisms.	 The	
incidence	of	significant	UTI	has	been	reported	to	be	around	
4%–43%.[19,20]	 UTI	 is	 associated	 with	 elevated	 levels	 of	
urinary	 nitrosamine,	 which	 has	 been	 implicated	 in	 the	
development	of	cancer	in	bladder	augmentation.[1]	Antibiotic	
prophylaxis	 has	 been	 shown	 to	 reduce	 the	 nitrosamine	
levels.[1]	 Formation	 of	 urinary	 stones,	 development	 of	
vesicoureteric	 reflux,	 and	 spontaneous	 perforation	 of	 the	
bladder	are	some	other	noteworthy	long‑term	complications.
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Introduction
Adenoid	 cystic	 carcinoma	 (ACC)	
accounts	 for	 3%–5%	 of	 all	 head‑and‑
neck	 malignancies	 and	 ACC	 of	 the	
Maxillary	 sinus	 accounts	 for	 5%–15%	 of	
the	 paranasal	 sinus	 malignant	 tumors.[1]	 It	
behaves	aggressively	with	high	incidence	of	
local	 recurrence	 and	distant	metastases.[2]	 It	
has	 an	 unfavorable	 prognosis	 compared	 to	
those	arising	from	major	and	minor	salivary	
glands	due	to	its	extension	into	surrounding	
structure	 and	 the	 difficulty	 in	 complete	
surgical	 resection.	 Survival	 depends	 on	 the	
location,	 staging,	 pathological	 grading,	 and	
mode	of	therapy

Case Report
A	 48‑year‑old	 male	 presented	 with	 a	
history	 of	 left‑sided	 nose	 block	 of	 6‑month	
duration.	 It	 was	 progressively	 increasing	
and	 was	 not	 relieved	 by	 any	 medications.	
He	 also	 had	 three	 episodes	 of	 bleeding	
through	 the	 nose.	 It	 was	 associated	 with	
nasal	 discharge	 and	 dull‑aching	 headache.	
There	 was	 also	 a	 history	 of	 decreased	
perception	 of	 smell.	 Externally,	 the	 nose	
appeared	 normal.	 Cold	 spatula	 test	 showed	
absent	 misting.	 On	 anterior	 rhinoscopy,	
there	 was	 a	 right‑sided	 deviated	 nasal	
septum,	 and	 on	 the	 left	 side,	 a	 pale	
polypoidal	 mass,	 which	 was	 extending	
into	 the	 vestibule,	 medially	 touching	 the	
septum,	 and	 inferiorly	 extending	 into	 the	
inferior	meatus.	Superior	aspect	of	the	mass	
was	 not	 seen.	 On	 posterior	 rhinoscopy,	 the	
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Abstract
Adenoid	cystic	carcinoma	(ACC)	of	the	maxillary	sinus	is	the	second	most	common	epithelial	tumor,	
next	to	squamous	cell	carcinoma.	Surgery	and	radiotherapy	are	advocated	as	treatment	of	choice	for	
these	tumors.	Here,	we	present	a	case	of	a	48‑year‑old	male	with	ACC	of	the	maxillary	sinus	which	
showed	predominant	tubular	pattern	on	microscopy.
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mass	 was	 seen	 in	 the	 left	 choanae	 filling	
it	 completely.	 Paranasal	 sinus	 examination	
showed	 tenderness	 over	 the	 left	 maxillary,	
frontal,	and	ethmoid	sinuses.	Ear	and	throat	
examination	was	normal.	Neck	examination	
did	not	reveal	any	lymph	node	enlargement.	
Computed	tomography	showed	a	soft‑tissue	
mass	 filling	 the	 left	 maxillary	 sinus	 and	
extending	 to	 the	 nasal	 cavity	 and	 filling	 it	
completely,	 extending	 into	 the	 choanae.	
There	was	an	erosion	of	posteromedial	wall	
and	medial	wall	of	 the	 left	maxillary	 sinus.	
Furthermore,	 the	 left‑sided	 ethmoid	 and	
sphenoid	 sinus	 were	 filled	 with	 soft‑tissue	
mass.	Minimal	 thickening	was	 seen	 on	 the	
right	side	maxillary	sinus	[Figure	1].

Functional	 endoscopic	 sinus	 surgery	
using	 microdebrider	 was	 done,	 and	 the	
polypoidal	 mass	 from	 the	 left	 nasal	 cavity	
was	 removed.	Mass	 is	 	 seen	 in	 the	middle	
meatus	 extending	 behind	 middle	 turbinate	
toward	 choanae.	 Inferior	 turbinectomy	 was	
done.	Debulking	of	mass	was	done	from	the	
left	 maxillary	 antrum.	 The	 maxillary	 sinus	
ostium	 was	 widened	 after	 which,	 posterior	
wall	 erosion	 was	 seen.	 Intraoperatively,	
the	 mass	 was	 seen	 extending	 to	 the	 left	
maxillary,	 ethmoid,	 and	 sphenoid	 sinus,	
extensively.	 Anterior	 ethmoid	 cells	 were	
removed.	 Sphenoid	 sinus	 was	 opened	 and	
the	 thick	 white	 mucopurulent	 secretions	
were	suctioned	out.

Histopathological	 examination	 of	 the	
maxillary	 sinus	 mass	 revealed	 ciliated	
columnar	 epithelium	 with	 subepithelial	
tissue	 showing	 small	 round	 cells	 with	
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scanty	 cytoplasm,	 and	 hyperchromatic	 nuclei	 arranged	
in	 tubular	 pattern	 enclosing	 secretions	 and	 surrounded	
by	 hyaline	 stroma,	 with	 few	 areas	 showing	 cribriform	
pattern.	 Sparse	 lymphocytic	 infiltration	 was	 seen	 in	 the	
surrounding	 tissue.	 Sections	 from	 the	 nasal	 cavity	 and	
inferior	 turbinate	 mass	 showed	 only	 tubular	 pattern	 of	
ACC.	There	were	no	solid	areas	[Figures	2	and	3].	Nerve	
invasion	 was	 not	 seen.	 A	 diagnosis	 of	 low‑grade	ACC,	
predominant	 tubular	 pattern	 of	 the	 maxillary	

sinus	 extending	 into	 the	 nasal	 cavity,	 and	 inferior	
turbinate	–	Stage	T2N0M0	was	given.

Postoperatively,	 chemotherapy	with	 six	 cycles	 of	 injection	
carboplatin	 150	 mg	 was	 followed	 by	 radiation.	 Monthly	
follow‑up	did	not	reveal	recurrence.

Discussion
ACC	 is	 the	 second	 common	 malignant	 tumor	 of	 the	
paranasal	 sinuses.	 Other	 sites	 of	 ACC	 include	 major	 and	
minor	 salivary	 glands	 of	 the	 palate,	 oral	 cavity,	 and	 breast.	
They	are	invasive	tumors,	extending	into	other	sinuses,	orbit,	
nasal	cavity,	oral	cavity,	pterygoid	process,	and	infratemporal	
fossa.[1]	 The	 growth	 pattern	 is	 classified	 as	 an	 expansile	
type	 with	 minimal	 bony	 defects	 and	 destructive	 type	 with	
extensive	bony	defects.[3]	Histologically,	they	have	cribriform,	
tubular,	 solid,	 or	mixed	 pattern.	They	 are	 classified	 as	 high	
grade	 if	 solid	 component	 is	 >30%	 of	 tumor	 and	 low	 grade	
if	 <30%.	Our	 case	 showed	maxillary	 growth	 extending	 into	
the	nasal	cavity,	microscopically	predominant	tubular	pattern	
with	 focal	 cribriform	areas.	Cribriform	histologic	 subtype	 is	
the	most	 common	 pattern	 encountered,	 accounting	 for	 50%	
of	 ACC,	 whereas	 tubular	 subtype	 represents	 20%–30%.	
Nasal	 cavity	 invasion	 was	 observed	 in	 7	 of	 9	 patients	 by	
Kato	 et	 al.[3]	 Prognostic	 factors	 influencing	 survival	 are	
staging,	 grading,	 and	 modes	 of	 treatment.	 Patients	 treated	
with	 combined	 surgery	 and	 radiation	 have	 better	 prognosis	
than	 those	 treated	 with	 surgery	 or	 radiation	 alone.[4]	 These	
tumors	 are	 diagnosed	 late	 and	 surgical	 resection	 is	 usually	
inadequate	because	of	the	close	proximity	to	vital	structures.	
Maxillary	sinus	ACC	is	less	likely	to	metastasize	to	regional	
lymph	 nodes,	 whereas	 distant	 metastasis	 to	 lungs,	 liver,	
bones,	 kidney,	 and	 brain	 are	 more	 frequent.	 Leafstedt	
et	 al.	 have	 reported	 an	 average	 survival	 of	 4.6	 years	 with	
31%	 5‑year	 survival	 rate	 and	 6%	 patients	 surviving	 for	
10	 years.[5]	 Liu	 et	 al.	 have	 reported	 5‑,	 10‑,	 and	 15‑year	
cumulative	 survival	 rates	 to	 be	 65.2%,	 37.1%,	 and	 26.3%,	
respectively.[4]	About	50%	of	paranasal	ACC	show	perineural	
spread,	 though	 survival	 and	 disease‑free	 survival	 rates	 are	
independent	of	perineural	invasion.[6]
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Figure 1: Computed tomography scan showing a soft-tissue mass in the 
left maxillary sinus, extending into the nasal cavity

Figure 2: Section from the left maxillary sinus mass showing the cribriform 
type of adenoid cystic carcinoma (H and E, ×100)

Figure 3: Section from the left nasal cavity mass showed the predominant 
tubular pattern of adenoid cystic carcinoma (H and E, ×200)
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INTRODUCTION
Infection by the human immunodeficiency virus (HIV) can 
lead to diverse clinical symptoms. As HIV comes under 
lentivirus category, they are capable of producing chronic 
neurologic damage to its animal host. Transmigration of 
HIV-infected CD4+ cells across the blood-brain barrier 
causes the infection to the resident cells of central nervous 
system (CNS).1,2

HIV-associated CNS abnormalities can be mainly in 
the form of lesions, infections, and neoplasms. It may 
represent as neurocognitive disorders, neuropathy, 
lymphomas, dementia, vacuolar myelopathy, psychological 
conditions, and neurological opportunistic infections. 
Opportunistic infections are one of the major causes 
that exacerbate the condition of HIV-infected patients 
with high level of morbidity and mortality rate. These 
include leukoencephalopathy, toxoplasmosis, cryptococcal 
meningitis, tuberculosis, neurosyphilis etc.3,4

Imaging technologies play an important role in guiding 
accurate diagnosis and proper therapy in neuronal 
complications induced by HIV. Impact of HIV in the CNS 
can be well assessed by magnetic resonance imaging (MRI). 
MRI can favorably show the range and depth of soft tissue 
infections, and necrosis and has a higher sensitivity to pick 
up new lesions; hence making it the modality of choice. It 
helps to understand the pathological process and disease 
progression, non-invasively.5,6 Therefore, in the present study, 
MRI was used to differentiate and characterize the brain 
lesions in the HIV-infected patients.

MATERIAL AND METHODS
This prospective observational study was conducted at the 
Department of Radio-Diagnosis, KLE’S Dr. Prabhakar 
Kore Hospital and Medical Research Centre, Belgaum from 
January 2015 to December 2015. Ethical clearance was 
obtained from the institutional ethics committee, Jawaharlal 
Nehru Medical College, Belgaum, before the commencement 

A B S T R A C T

Introduction: Human immunodeficiency virus (HIV) infection of the central nervous system may lead to various 
neurological complications including opportunistic infections of the brain and neurocognitive disorders. Characterization 
and differentiation of the pathological changes in the central nervous system (CNS) may help in the right diagnosis and 
treatment.
Material and Methods: The study included 34 patients diagnosed as HIV-positive by enzyme-linked immunosorbent assay. 
Brain magnetic resonance imaging (MRI) of all the patients was carried out using 1.5 Tesla Symphony Maestro class-MRI. 
The test was performed using field-of-view of 230 mm, slice thickness of 4 mm and a matrix size of 256 × 256. Spin-echo T1 
and T2-weighted (axial/sagittal), fluid-attenuated inversion recovery (axial), diffusion-weighted imaging, and gadolinium-
enhanced fat-suppressed T1-weighted sequences were obtained and analyzed.
Results: Toxoplasmosis was the most prevalent diagnosis observed (26.5%). The majority of the lesions were observed in 
both supratentorial and infratentorial regions (58.8%). T1-weighted MRI showed more hypointense lesions in 70.6% of 
patients, whereas T2-weighted MRI showed more hyperintensive lesions (79.4%). Diffusion restriction was present in cases 
of tubercular etiology (11.7%), toxoplasmosis (8.8%) and lymphoma (8.8%).
Conclusion: MRI can be used to differentiate and characterize various brain lesions in HIV-infected patients. Its high sensitivity 
in identifying lesions benefits to understand the pathological changes and disease progression in HIV-infected patients.

Keywords: Magnetic Resonance Imaging, Neurologic Manifestations, HIV Infection, Acquired Immunodeficiency Syndrome, 
Toxoplasmosis
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of the study.
Participants 
The study included 34 patients diagnosed as HIV-positive 
by enzyme-linked immunosorbent assay referred to the 
Department of Radio-Diagnosis for brain MRI. Patients 
those fulfilled the selection criteria were informed about 
the nature and purpose of the study and were enrolled 
after obtaining a written informed consent. Patients with 
ferromagnetic implants, pacemakers and aneurysm clips and 
those without any visualized MRI pathology were excluded 
from the study.
Imaging procedure
Brain MRI of all patients was carried out using 1.5 Tesla 
Symphony Maestro class-MRI with the help of a dedicated 
brain coil. The test was performed using a field of view of 
230-mm, slice thickness of 4 mm and matrix size of 256 × 256 

mm. Spin-echo T1 and T2-weighted (axial/sagittal), fluid-
attenuated inversion recovery (axial), diffusion-weighted 
imaging (DWI), and gadolinium-enhanced fat-suppressed 
T1-weighted sequences were obtained. Susceptibility-
weighted imaging and magnetic resonance spectroscopy 
sequences of the brain were obtained in required cases. The 
collected data were expressed as proportions and percentages 
as per the suitability.

RESULTS
A total of 34 HIV-positive patients (25 men and 09 
women) were studied with various neuronal lesions. 
Diagnosis and frequency distribution of lesions are shown 
in Table 1. Toxoplasmosis was the most prevalent (26.5%) 
diagnosis observed in the study population. Lesions due to 
encephalitis and tubercular etiology were observed in 20.6% 
and 17.6% of patients, respectively. Progressive multifocal 

Lesions Toxoplasmosis Tubercular Encephalitis PML Lymphoma Cryptococcal
Frequency, (n, %) 9 (26.5) 7 (20.6) 6 (17.6) 5 (14.7) 4 (11.7) 3 (8.8)
Distribution by location
Supratentorial 2 (5.9) 2 (5.9) 1 (2.9) 2 (5.9) 3 (8.8) 3 (8.8)
Infratentorial - 1 (2.9) - - - -
Both 7 (20.6) 4 (11.7) 5 (14.7) 3 (8.8) 1 (2.9) -
T1-Weighted intensity of the lesion
Hyperintense - - - - - -
Hypointense 8 (23.5) 1 (2.9) 6 (17.6) 5 (14.7) 1 (2.9) 3 (8.8)
Isointense 1 (2.9) 6 (17.6) - - 3 (8.8) -
Mixed Intense - - - - - -
T2-Weighted intensity of the lesion
Hyperintense 9 (26.5) 4 (11.7) 6 (17.6) 5 (14.7) - 3 (8.8)
Hypointense - 2 (5.9) - - - -
Isointense - - - - 3 (8.8) -
Mixed intense - 1 (2.9) - - 1 (2.9) -
PML; Progressive multifocal leukoencephalopathy

Table-1: Diagnosis and frequency distribution of lesions (N=34)

Diagnosis Type of enhancement
No enhancement Ring Homogeneous Heterogeneous Patchy Nodular

Toxoplasmosis - 7 (20.6) - - 1 (2.9) 1 (2.9)
Tubercular - 6 (17.6) - - - 1 (2.9)
Encephalitis 6 (17.6) - - - - -
PML 5 (14.7) - - - - -
Lymphoma - - 3 (8.8) 1 (2.9) - -
Cryptococcal 2 (5.9) - 1 (2.9) - - -
PML; Progressive multifocal leukoencephalopathy

Table-2: Distribution based on enhancement pattern of the lesion on contrast T1-FATSAT sequence (N=34) 

Diagnosis No meningeal enhancement Leptomeningeal enhancement Pachy-meningeal enhancement
Toxoplasmosis 8 (23.5) 1 (2.9) -
Tubercular 4 (11.7) 3 (8.8) -
Encephalitis 4 (11.7) 1 (2.9) 1 (2.9)
PML 5 (14.7) - -
Lymphoma 3 (8.8) 1 (2.9) -
Cryptococcal 2 (5.9) 1 (2.9) -
PML; Progressive multifocal leukoencephalopathy

Table-3: Distribution based on meningeal enhancement pattern on contrast T1-FATSAT sequence (N=34)
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leukoencephalopathy (PML) was observed in 14.7% 
patients, whereas 11.7% were diagnosed with lymphoma. 
Lesions due to cryptococcal etiology were the least prevalent 
diagnosis (8.8%). Most of our patients were under the age 
group of 31-40 years (38.2%). In the total study population, 
altered mental status (94.1%) was the most prevalent CNS 
symptom, followed by cognitive impairment (91.1%), 
functional impairment (85.3%), confusion (82.3%), headache 
(79.3%), and behavioral abnormalities (70.6%). 
The majority of the patients was having lesions in both 
supratentorial and infratentorial regions (58.8%), whereas 
38.23% of patients having lesions only in the supratentorial 
region. Results showed that 70.6% of patients had 
hypointense lesions and 29.4% of patients had isointense 
lesions, as shown by T1-weighted MRI. In this study, 
79.4% of patients had hyperintense lesions, followed by 
isointense (8.8%), hypointense (5.9%), and mixed intense 
lesions, as observed on T2-weighted MRI. Distribution of 
patients based on the enhancement pattern of the lesion on 
contrast T1-FATSAT sequence is represented in Table 2. 
In the enhancement pattern of the lesion on contrast T1-
FATSAT (fat saturated) sequence, ring enhancement was 
observed in 38.2% of patients. A total of 11.8% of patients 
showed homogeneous enhancement, 5.9% patients showed 
nodular enhancement, and 2.9% patients showed patchy and 
heterogeneous enhancement.
Distribution of patients based on meningeal enhancement 
pattern on contrast T1-FATSAT sequence is shown in Table 
3. Results showed leptomeningeal enhancement in 20.6% of 
the patients and 5.9% with patchy meningeal enhancement. 
There was no meningeal enhancement in remaining 76.5% 
of patients. Most of the leptomeningeal enhancement was 
due to tubercular etiology. Patchy meningeal enhancements 
were observed only in the case of encephalitis due to HIV 
infection. There was no meningeal enhancement in patients 
with PML. Distribution of patients based on diffusion 
restriction on DWI sequence is shown in Table 4. Analysis 
of diffusion restriction on DWI sequence showed a diffusion 
restriction in 29.4% of patients. Diffusion restriction was more 
in cases of tubercular etiology, followed by toxoplasmosis, 
and lymphoma. There was no diffusion restriction in cases of 
encephalitis and PML and cryptococcal etiology. 

DISCUSSION
In the present study, various pathological lesions were 
observed in the CNS of HIV-positive patients. Among 
those, toxoplasmosis (26.5%) was the most prevalent 
diagnosis observed. Similar observations were found in the 

study conducted by Ramírez-Crescencio et al. and Mohraz 
M et al.7,8 Control of toxoplasmic infection needs cellular 
immunity, mediated by T-lymphocytes, macrophages, and 
activity of various inflammatory mediators such as type-
1 cytokines and interferon gamma. HIV-infected patients 
have impaired production of type 1 cytokines such as 
interleukin-2 and 12, and interferon gamma. This deficiency 
can enhance the development of toxoplasmosis infections in 
HIV-positive patients.9,10

Lesions of tubercular etiology were the second most 
diagnosis observed. There is a high risk for developing 
tuberculosis in patients with HIV infection, as the immune 
response is insufficient to limit the growth of mycobacteria. 
Moreover, cell-mediated immunity suppression due to HIV 
infection inhibits the intracerebral immune response to 
mycobacteria.11 Tuberculosis of the CNS can be considered 
as the initial presentation of AIDS and potentially life-
threatening. Characteristic imaging findings from the 
radiologist is essential for the accurate diagnosis of the CNS 
tuberculosis, as it may resemble other infectious and non-
infectious neurological conditions.12

In the current study, the majority of the lesions were 
observed in both supratentorial and infratentorial regions 
(58.8%). Lesions can be in multiple locations of the brain, 
and this difference may reflect in the signs and symptoms 
of the patient. Altered mental status (94.1%) and cognitive 
impairment (91.1%) were the most prevalent symptom 
observed in the study group. HIV-associated systemic illness, 
accompanying immune dysfunction and complicated drug 
therapy may take part in the altered mental status.13 Similar 
to current observations of the study, studies conducted by 
Saini et al. and Chan et al. also found a significant level of 
neurocognitive impairment in HIV-infected patients.14,15 
Moreover, observations from Guevara-Silva, Sacktor et 
al. and Cross et al. showed significant improvement in 
cognitive impairment after antiretroviral therapy in HIV-
infected patients.16-18 Functional alterations of the neurons 
by immunological and inflammatory changes due to HIV-
infection may have role in the cognitive impairment.19-21 
Majority of the lesions observed in T1-weighted MRI was 
hypointense (70.6%). The reason behind this observation 
can be the high prevalence of toxoplasmosis in our study. 
Because there are various studies and case reports that 
showed hypointense lesions on T1-weighted MRI in 
toxoplasmosis.22-24 However, in T2-weighted MRI, a high 
prevalence of hyperintense lesions was observed (79.4%). 
This also can be linked to the increased prevalence of 
toxoplasmosis in the study group, as T2-weighted MRI 
in toxoplasmosis shows hyperintensive lesions. Similar 
hyperintensive observations were found in various studies on 
toxoplasmosis.25,26

In immunocompromised patients, the lesions in 
toxoplasmosis found as central with petechial hemorrhage 
encircled by a ring of free tachyzoites, encysted bradyzoites, 
and inflammatory cells.27 Similar ring enhancement of the 
lesions was observed in the current study, particularly in 
toxoplasmosis (20.6%) and tubercular etiology (17.6%) 
on contrast T1-FASTAT sequence. A study conducted by 
Mahato et al. also found the significant role of tuberculosis 

Diagnosis No restriction Diffusion restriction
Toxoplasmosis 6 (17.6) 3 (8.8)
Tubercular 3 (8.8) 4 (11.7)
Encephalitis 6 (17.6) -
PML 5 (14.7) -
Lymphoma 1 (2.9) 3 (8.8)
Cryptococcal 3 (8.8) -
PML; Progressive multifocal leukoencephalopathy

Table-4: Distribution based on diffusion restriction on diffu-
sion-weighted imaging sequence (N=34)
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as the leading cause of ring-enhancing lesions in Indian 
set up.28 Meningeal enhancement of lesions was absent in 
most of our patients (76.5%). Tubercular etiology (8.8%) 
was the major cause for the leptomeningeal enhancement of 
the lesions. Cases of toxoplasmosis, tubercular etiology, and 
lymphoma showed diffusion restriction on DWI sequence. 
This may be due to increased intracellular proportions in the 
pathological processes of those conditions.

CONCLUSION 
MRI is useful to differentiate and characterize various 
brain lesions in HIV-infected patients. It is a noninvasive, 
radiation-free tool with multiplanar capabilities. Also, it has 
a high sensitivity in identifying lesions of the central nervous 
system. It is very beneficial, together with the results of 
other tests, in the final diagnosis of the lesions in the CNS. 
This plays an important role in guiding accurate diagnosis, 
treatment planning and monitoring the efficacy of the 
therapy in HIV-infected patients.
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Abstract 
Introduction: Acute stroke is a major cause of disability and death all over the world. Ischemia modified albumin (IMA) carries a potential 
use in the early diagnosis of acute stroke. Stroke is frequently associated with Diabetes mellitus (DM) which is known to affect the serum 
IMA level. This study compares the diagnostic efficacy of IMA in stroke patients with and without DM. 

Materials and Methods: The present study included 60 acute stroke patients with and without DM (30 in each group) and 30 healthy 
controls. Albumin cobalt binding test was used to estimate IMA. The receiver operating characteristic (ROC) curve was plotted for ‘Stroke 
with DM’ and ‘Stroke without DM’ separately and measures of diagnostic efficacy were calculated. 
Results: Area under the curve (AUC) of serum IMA was 0.968 in ‘Stroke with DM’ group as compared to 0.917 in ‘Stroke without DM’ 
group. Sensitivity, specificity, positive predictive value and negative predictive value were 90%, 87%, 87% and 90% respectively in 
‘Stroke with DM’ group and 87%, 83%, 84% and 86% respectively in ‘Stroke without DM’ group. 
Conclusion: IMA is an excellent marker for the diagnosis of acute stroke in both presence and absence of DM. The presence of DM 
increases the diagnostic efficacy of IMA in acute stroke patients. 

 
Keywords: Ischemia modified albumin, Diagnostic efficacy, Albumin cobalt binding test, Acute ischemic stroke, Diabetes mellitus, 
Biomarker. 

Introduction 
Acute stroke is a serious condition in which occurs 

cerebral neuronal death as a result of cerebral ischemia 

leading to death or permanent disability. Stroke adds 

substantially to the health burden both in developed and 

developing countries. According to a study the burden of 
acute stroke in India is higher than developed countries.1 

The after effects of acute stroke can be reduced greatly 

by early identification of stroke and proper medical 

management. At present the acute stroke is being identified 

by detailed history and clinical signs and symptoms. 

Radiological investigations including computed tomography 

(C.T.) and magnetic resonance imaging (M.R.I.) provide 

evidences to confirm the stroke diagnosis. The clinical 

manifestations of stroke are highly variable because of the 

complexity of the brain and its vasculature. Thus 

neuroimaging is almost always necessary for the diagnosis 

and classification of the stroke.2But these facilities are not 
devoid of limitations. They are costly and not available 

everywhere. More importantly radiological evidences are 

often absent in the early stages of stroke.3 So we need 

markers which can be easily estimated at bedside or in 

laboratory which could help the clinician support the 

diagnosis of acute stroke. Thus identifying a biochemical 

marker which appears early after the ischemic event, cost 

effective and having rapid and easy measurement method is 

of immense help in rapid diagnosis. 

Several researchers have evaluated a number of 

biomarkers for the diagnosis of stroke but none of them are 
approved for the clinical use. Soon after the Food and Drug 

Administration of US approved the use of Ischemia 

modified albumin (IMA) for the early diagnosis of 

myocardial ischemia in 2005,4 there was a sudden increase 

in the studies correlating serum IMA levels with various 

ischemic conditions including myocardial ischemia. Normal 
serum albumin loses its divalent metal binding capacity due 

to the effect of ischemia leading to Ischemia modified 

albumin. It can be quantified by assessing its reduced metal 

binding capacity. Though the ischemia modified albumin 

has been studied in various ischemic contexts, the studies 

correlating IMA levels with acute stroke are lacking. Few 

studies have simply estimated IMA levels and reported 

increased IMA levels in acute ischemic stroke. But the data 

is insufficient. No study has evaluated the diagnostic 

efficacy of IMA in acute stroke as compared to the gold 

standard CT / MRI till now. 

While interpreting the serum IMA levels to diagnose 
acute stroke, it is imperative to understand various factors 

affecting its serum concentration. Diabetes Mellitus (DM) is 

one such factor which has been reported to influence the 

serum IMA concentration.5 Few studies have concluded that 

DM increases the IMA level even in absence of ischemia.6 

Hence, we decided to study the effect of DM on the 

diagnostic efficacy of IMA by comparing acute ischemic 

stroke patients with and without DM. 

 

Materials and Methods 
Study Population: This cross sectional study included the 

patients of acute stroke diagnosed with definitive 

neuroimaging evidences either with or without DM, 
attending the casualty or admitted in intensive care unit of a 

university teaching hospital. Apparently healthy volunteers 
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attending the blood bank of the hospital were taken as 

controls.  

Sample Size: This study included 90 subjects of either sex, 

aged more than 18 years, of whom there were 30 patients of 

acute stroke with diabetes mellitus, 30 patients of acute 

stroke without diabetes mellitus and 30 normal healthy 
controls. The sample size was calculated considering the 

mean and standard deviations of previous similar studies.  

Inclusion Criteria: Patients of acute stroke with confirmed 

type 2 diabetes mellitus who were on treatment for 

hyperglycaemia with oral hypoglycaemic drugs and / or 

insulin were included in ‘Stroke with DM group’. Acute 

stroke patients without the history of diabetes mellitus were 

included in ‘Stroke without DM’ group. Healthy subjects 

without known ischemic diseases like myocardial infarction, 

peripheral vascular diseases were included in ‘control’ 

group. 

Exclusion Criteria: Acute stroke patients presenting after 
12 hours of onset of symptoms of stroke were excluded 

from the study. Any patient with history suggestive of 

recent ischemic events like acute coronary syndrome, 

myocardial infarction, pulmonary embolism, peripheral 

vascular disease were not included. Patients with type 1 

diabetes mellitus were also excluded from the present study. 

Method of Collection of Data: Institutional ethical 

committee clearance was obtained before starting the study. 

Written informed consent was obtained from all the subjects 

involved in the study. Initially patients presenting with the 

symptoms of acute stroke within 12 hours of onset of 
symptoms were included in the study. Clinical data with 

other relevant information were obtained as per the 

proforma. Blood sample was drawn from all the patients 

soon after the clinical diagnosis. Patients with confirmed 

diagnosis of acute stroke by brain CT/MRI were only 

included in the case group. Detailed history including 

diabetes history was taken and included them in different 

groups accordingly. 

Serum was separated immediately from venous blood 

and used for the estimation of ischemia modified albumin 

and other required biochemical parameters. Albumin Cobalt 

Binding test as described by Bar Or et al. was used to 
estimate serum IMA.7 Fifty microliters of cobalt chloride 

were added to 200 microliters of serum and was incubated 

for ten minutes. Later dithiothreitol was added and 

incubated for 2 min. Then, 1 ml of sodium chloride was 

used to stop the reaction. The absorbance of the reaction 

mixture was read at 470 nm using a spectrophotometer and 

values were recorded in absorbance units (ABSU).  

 

Statistical Analyses 
All statistical analyses were carried out using Statistical 

Package for Social Sciences (SPSS) software, version 20 

(IBM Corp. Released 2011. IBM SPSS Statistics for 

Windows, Armonk, NY: IBM Corp.). The quantitative data 

was expressed as mean ± SD. Categorical data was 

expressed as frequency. The generated data was compared 
using two way ANOVA with post hoc Bonferroni test at the 

5% level of significance. Receiver operating characteristic 

(ROC) curves were plotted for serum IMA in both the 

groups separately. Area under the curve (AUC) was 

calculated using the software. Suitable cut off level for 

serum IMA was chosen manually and measures of 

diagnostic accuracy were calculated. 

 

Results 
This study included 30 subjects in each of the groups. 

Number of male subjects was higher than females in all the 

groups. Statistically significant difference was observed 

when the two patient groups were compared with the control 

group with respect to mean age whereas no significant 

difference was found between two patient groups. 

Statistically significant difference was seen in both mean 

systolic & diastolic BP between controls and other two 

groups (p< 0.01). But the difference between ‘Stroke with 

DM’ group and ‘Stroke without DM’ group was not 

significant (p= 0.521 & p= 0.71) [Table 1]. 

‘Stroke with DM’ (0.23 ABSU) and ‘Stroke without 

DM’ (0.21 ABSU) groups had higher mean serum IMA 
levels when compared with control group (0.16 ABSU). 

ANOVA test showed statistically significant difference in 

mean IMA levels between the three groups (p < 0.001) 

[Table 2]. 

Considering radiological investigations (CT/MRI) as 

the ‘reference standard test’ and IMA as the ‘index test’ in 

30 patients of ‘Stroke with DM’ group and healthy 

‘controls’ the diagnostic accuracy parameters were 

analyzed. Receiver Operating Characteristic (ROC) curve 

was plotted using SPSS software. 

The area under the ROC curve (AUC) was 0.968 (95% 
CI: 0.933-1.000) which shows IMA is an excellent 

diagnostic test in ‘stroke with DM’ group (p< 0.001) [Graph 

1]. A suitable cut-off of 0.196 ABSU of IMA was chosen 

based on the analysis of ROC curve and diagnostic accuracy 

measures were calculated. At this cut- off sensitivity was 

90%, specificity was 87%, Positive predictive value was 

87% and Negative predictive value was 90% [Table 3]. 

Area under the ROC curve (AUC) was 0.917 (95% CI: 

0.847- .987) which shows IMA is an excellent diagnostic 

test in stroke without DM group as well (p< 0.001) [Graph 

2]. A suitable cut-off of 0.192 ABSU of IMA was chosen 

based on the ROC curve analysis and diagnostic accuracy 
measures were calculated. At this cut- off sensitivity was 

87%, specificity was 83%, Positive predictive value was 

84% and Negative predictive value was 86%. [Table 3]. 
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Table 1: Baseline characteristics of the three groups 

Parameters Stroke with 

DM  

(n = 30) 

Stroke without 

DM (n = 30) 

Control 

(n = 30) 

P value 

Gender Male 23 27 25 - 

Female 07 03 05 - 

Age 
(Mean years ± SD) 

61.7 ± 10.03 60.2 ± 15.4 34.6 ± 8.44 a < 0.001 

b < 0.001 

c = 0.657 

Systolic BP (mmHg) 

(Mean ± SD) 

150 ± 24 146 ± 22 125 ± 10 a < 0.01 

b < 0.01 
c = 0.521 

Diastolic BP (mmHg) 

(Mean ± SD) 

94 ± 12 96 ± 10 82 ± 8 a < 0.01 

b < 0.01 

c = 0.71 

a = Stroke with DM vs Control, b = Stroke without DM vs Control, c = Stroke with DM vs Stroke without DM 

 

Table 2: Mean and SD values of Ischemia Modified Albumin (IMA) in the three groups and results of ANOVA 

Groups N IMA levels  

(ABSU)  

Mean ± SD 

95% Confidence 

Interval for Mean 

ANOVA test 

Lower 

Bound 

Upper 

Bound 

Controls 30 0.16 ± 0.03 0.15 0.17 F-value 52.50,    p-value  

<0.001 Stroke with DM 30 0.23 ± 0.03 0.22 0.24 

Stroke without DM 30 0.21 ± 0.03 0.20 0.22 

 

Table 3: Diagnostic efficacy of IMA in ‘stroke with DM’ group and ‘stroke without DM’ group 

Measures of Diagnostic Accuracy Stroke with DM group 

At a Cut off: 0.196 ABSU 

Stroke without DM group 

At a cut off:  0.192 ABSU 

Sensitivity 90% 87% 

Specificity 87% 83% 

Positive Predictive value (PPV) 87% 84% 

Negative Predictive value (NPV) 90% 86% 

 

Graph 1: Receiver operating characteristic curve for 

IMA in ‘stroke with DM’ group 

 
 

 

 

 

 

Graph 2: Receiver operating characteristic curve for 

IMA in ‘stroke without DM’ group 
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Discussion 
Following the promising results in various studies on 

the acute coronary syndrome patients and FDA approval of 

IMA for the diagnosis of myocardial injury there has been 

an upsurge in the studies involving IMA. Though many 

studies have reported increased serum IMA levels in various 

ischemic conditions indicating the ischemia as the trigger 

for the formation of IMA, there are few studies reporting 
high IMA values in the absence of apparent ischemia like 

diabetes mellitus suggesting possibility of other mechanisms 

of formation of IMA. Hypoxia, acidosis, superoxide radical 

injury, exposure to free iron and copper, etc. are some of the 

possible mechanisms.8 Although the exact mechanism of 

formation of IMA is yet to be explained, oxidative stress 

associated with the sub-endothelial inflammation and the 

resultant chronic ischemia appears to be the underlying 

etiology in certain non ischemic conditions like diabetes 

mellitus.9 

Acute stroke is one of the many ischemic conditions 

wherein IMA appears to be elevated. Significance of IMA 
in different aspects in acute stroke patients is seldom 

studied. Most of the studies reported have studied the role of 

IMA in the diagnosis of acute stroke and its subtypes while 

some others studied its prognostic significance. Gunduz et 

al. estimated serum IMA level in patients with brain 

infarction, brain haemorrhage and sub-arachnoid 

haemorrhage.10 Serum IMA level in all the three patients 

groups were higher than control group. They concluded that 

IMA can serve as a diagnostic marker in cerebrovascular 

accidents. 

For patients of acute ischemic stroke presenting within 
the window period, revascularization with intravenous 

thrombolysis is the choice of treatment.11 But few patients 

of acute ischemic stroke may not show signs of ischemia 

when the imaging is done very early. Evaluation of the 

IMA in this subset of imaging negative patients may help 

the clinician in decision-making in the emergency setting.  

Recently IMA levels have been shown to be increased 

in many diseases where oxidative stress is proposed as the 

main mechanism supporting the hypothesis that IMA 

generation depends strongly on the high oxidative stress 

state.12 Since the most common cause of mortality in 

diabetic patients is macro-vascular complications such as 
myocardial infarction and stroke, it is important to identify 

the effect of diabetes mellitus on the markers shown to be 

useful to predict ischemia. 

A few studies have been reported in the literature which 

evaluated the effect of DM on IMA levels though not in 

association with stroke. A study done by Piwowar et al 

revealed 75% higher IMA levels in diabetics than non 

diabetics. Hence they concluded that hyperglycemia and 

associated oxidative stress could be the reason for the higher 

IMA levels in diabetic patients.13 

Though there are a number of studies which have 
evaluated the diagnostic efficacy of IMA in acute coronary 

syndrome patients, studies analyzing the diagnostic efficacy 

measures in acute stroke patients are limited. Moreover no 

study has been reported in the literature evaluating the 

diagnostic efficacy of IMA in stroke patients who are 

grouped based on the presence of DM.  

In the present study the controls were not age matched 

with the stroke patients which is evident by the significant 

difference between the mean age of patients in both ‘stroke 

with DM’ and ‘stroke without DM’ groups and controls. But 
a study conducted by Govender et al has shown that the 

effect of age and sex on IMA levels appears to be minimal 

or nil.14 

In the present study, Area under the ROC curve (AUC) 

for IMA in ‘Stroke with DM’ and ‘Stroke without DM’ 

groups showed that estimation of IMA is an excellent 

diagnostic test with AUC being 0.968 and 0.917 

respectively. Ahn and colleagues also reported AUC of 

0.928 (95% CI: 0.857–0.999) in acute stroke group which 

increased to 0.990 (95% CI: 0.970–1.000) after adjusting 

IMA values with the albumin values. This study reported 

sensitivity of 87.5% &specificity of 89.3%.15 A study 
conducted by Dalsania et al also showed excellent 

diagnostic value of IMA in stroke patients with AUC of 

0.951 (95% CI: 0.889- 0.984). This study predicted that 

IMA has a sensitivity of 94% and specificity 90%.16 

 

Conclusion 
The present study has clearly demonstrated that IMA is 

an excellent biomarker for the diagnosis of acute stroke in 

patients both with and without DM. All the parameters of 

diagnostic efficacy have shown that IMA could predict 

presence of stroke in diabetic people more efficiently than 

people without diabetes mellitus. Thus it can be concluded 

that presence of diabetes mellitus in acute stroke patients 
increases the diagnostic efficacy of serum ischemia 

modified albumin. Along with the recent acute ischemia 

during the stroke, ongoing chronic ischemia and oxidative 

stress might have been responsible for further increase in 

IMA levels in diabetics than non-diabetics. 

Further studies are needed to confirm and generalize the 

above findings. Future studies should focus on identifying 

clinically appropriate cut-off for serum IMA levels both in 

presence and absence of diabetes mellitus. It is also 

important to standardize and validate appropriate method for 

IMA estimation for better comparison of results all around 

the world. 
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ABSTRACT
Background: To decrease morbidity and mortality in under-5 children and also to improve their growth and development, 
integrated management of neonatal and childhood illness (IMNCI) strategy was adopted in India in 2005.

Objective: The objective of the study was to assess the knowledge of medical officers regarding IMNCI in five talukas of 
Belagavi district.

Materials and Methods: A cross-sectional study was conducted on 50 medical officers who have undergone IMNCI training. 
Participants were selected across five talukas of Belagavi district by convenience sampling. Ethical clearance was obtained. 
Data were collected from each participant using a pretested questionnaire after obtaining informed consent. All the questions 
were based on IMNCI guidelines. Data were analyzed using Statistical Package for the Social Sciences version 22.

Results: Median score of knowledge was 13.2% of medical officers had inadequate knowledge, 54% had moderate knowledge, 
and 22% had adequate knowledge.

Conclusion: The overall knowledge score of medical officers regarding IMNCI was good, but periodic refresher training 
workshops should be conducted to reaffirm and update the existing knowledge.

Key words: Integrated management of neonatal and childhood illness, Knowledge, Medical officers

INTRODUCTION
Over the past three decades, the annual number of deaths 
among under-5 children has decreased by almost a third. 
However, this reduction has not been evenly distributed 
throughout the world.[1] More than 5 million under-5 children die 
annually in developing countries.

The most common causes of infant and child mortality in 
developing countries including India are perinatal conditions, 
acute respiratory infections, diarrhea, malaria, measles, and 
infant mortality rate and under-five mortality rate (U5MR) in 
India is 34/1000 and 29/1000 live births, respectively.[2](bib) To 

decrease morbidity and mortality in under-5 children and also to 
improve their growth and development, integrated management 
of neonatal and childhood illness (IMNCI) strategy was adopted 
in India in 2005.[3]

The most important components of IMNCI are the 
enhancement of case management skills of health-care 
personnel and counseling of caretakers regarding home-based 
care that includes counseling about feeding practices and when 
to report back to a health facility. The IMNCI clinical guidelines 
provide an evidence-based, syndromic approach to case 
management by supporting rational, effective, and affordable 

Assessment of Medical Officers Regarding Knowledge on 
Integrated Management of Neonatal and Childhood Illness 
in Belagavi District, Karnataka – A Cross-Sectional Study

Roshni Sharma1, Mubashir Angolkar2, Shivanand C. Mastiholi3, Hemant Adhikari4, Mukesh Karn5,  
Dhirender Choudhary6, Etti Shree7

1Research Scientist, Department of Pediatrics, Safdarjung Hospital, New Delhi, India, 2Associate Professor and Head, Department 
of Public Health, Jawaharlal Nehru Medical College, KAHER, Belagavi, Karnataka, India, 3Senior Medical Officer, Community Health 
Center, Kittur, Government of Karnataka, Belagavi, Karnataka, India, 4District Lead, Poshan Abhiyaan, Dhar, Madhya Pradesh, India, 
5FK Norway Fellow, Research Officer, Nepal Health Research Council, Kathmandu, Nepal, 6Medical Student (MBBS), Jawahar Lal 
Nehru Medical College, Belagavi, Karnataka, India, 7Senior Lecturer, Department of Oral Pathology, Institute of Dental Sciences, 
Sehora, Jammu, Jammu and Kashmir, India

Original Article

CORRESPONDING AUTHOR:  
Dr. Roshni Sharma, 
Research Scientist, Department of Pediatrics, Safdarjung Hospital, New Delhi - 110029, India.  
E-mail- rosh1801sharma@gmail.com

Submission: 02-2019; Peer Review: 03-2019; Acceptance: 05-2019; Publication: 06-2019



Sharma, et al.: Knowledge of IMNCI among Medical Officers www.ijpphs.com

14 International Journal of Preventive and Public Health Sciences • Jan-Jun 2019 • Vol 5 • Issue 1

use of drugs and diagnostic tools. This type of approach is 
more realistic and cost-effective in managing patients in the 
first level health-care facility.[4] Main aim of IMNCI is to improve 
identification of illnesses, ensure appropriate treatment of the 
same, and referral of severely sick children.[5]

IMNCI equips health workers with essential skills and 
knowledge to effectively manage sick children with common 
neonatal and childhood disease.[6] Hence, this study was 
conducted to ascertain how far IMNCI guidelines are practiced 
by medical officers.

MATERIALS AND METHODS
A total of 50 medical officers who have undergone IMNCI 
training were selected across five talukas of Belagavi district by 
convenience sampling to carry out cross-sectional study for a 
period of 10 months (March 2107–Jan2018). Ethical clearance 
was obtained from JNMC’s Institutional Ethics Committee. 
Permission for data collection was also obtained from the 
District Health Office, Belagavi, Karnataka. A pilot study was 
conducted for 10% of the sample size. After analyzing the data 
from the pilot study, the questionnaire was re-designed. Data 
were collected from each participant using a pretested self-
administered questionnaire after obtaining informed consent. 
AYUSH doctors were excluded from the study.

Methodology

Data were entered into Microsoft Excel data sheet and were 
analyzed using SPSS 22 version software. Categorical data 
were represented in the form of frequencies and proportions. 
Scoring of knowledge was based on the median values.

RESULTS
About 80% of medical officers were graduates and remaining 
were having a postgraduate degree [Table1]. About 90% 
of doctors had accurate knowledge about the treatment of 
bacterial infection according to IMNCI guidelines. All participants 
(100%) were aware of the signs that need to be checked when 
child arrives in health facility suffering from dehydration. Majority 
of participants (76.0%) correctly answered when asked about 
the dose of Vitamin A being administered in  under-5 children 
[Table 2]. The median score of  knowledge was 13.2% of 
medical officers had inadequate knowledge, 54% had moderate 
knowledge, and 22% had adequate knowledge [Table 3 and 
Figure 1].

DISCUSSION
In the present study, the majority of doctors (79.6%) were 
graduate and 20.4% were postgraduate. Another cross-
sectional study conducted in Karachi among 57 doctors, out 
of the 10 were resident medical officers, 38 were postgraduate 
trainees and 9 were medical officers.[6]

In our study, the majority of doctors (88%) correctly 
answered when asked about the classification of persistent 
diarrhea. A similar study conducted in Karachi among 57 doctors 

Table 2: Knowledge regarding IMNCI among medical officer

Questions Assessed Doctor

Count %

Set of charts

Correct 17 34.0

Incorrect 33 66.0

Age inclusion

Correct 35 70.0

Incorrect 15 30.0

Treatment of bacterial infection

Correct 45 90.0

Incorrect 5 10.0

Drug given for bacterial infection

Correct 30 60.0

Incorrect 20 40.0

Diagnosis of child with yellow palm and soles

Correct 31 62.0

Incorrect 19 38.0

Signs of diarrhea

Correct 50 100.0

Incorrect 0 0.0

Recommended site for skin pinch

Correct 46 92.0

Incorrect 4 8.0

Classification of diarrhea after a skin pinch

Correct 35 70.0

Incorrect 15 30.0

Treatment of severe dehydration

Correct 40 80.0

Incorrect 10 20.0

Classifying severe persistent diarrhea

Correct 44 88.0

Incorrect 6 12.0

Criteria for diagnosing feeding problems

Correct 46 92.0

Incorrect 4 8.0

Dose of measles and vitamins

Correct 50 100.0

Incorrect 0 0.0

Dose of Vitamin A

Correct 38 76.0

Incorrect 12 24.0

Availability of IMNCI mentioned drugs

Correct 47 94.0

Incorrect 3 6.0

Need of refresher training

Correct 31 62.0

Incorrect 19 38.0

IMNCI: Integrated management of neonatal and childhood illness

Table 1: Qualification distribution of medical officers

Qualification Doctors

Count %

Qualification

Graduate 40 80.0

Postgraduate 10 20
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revealed most of the doctors (69%) correctly answered about 
the classification of persistent diarrhea.[6]

In our study, 90% of doctors answered accurately about 
the treatment of Bacterial infection. In a study conducted in 
Ahmedabad, only 24% of respondents had adequate knowledge 
about the dosage of antibiotic treatment.[7] In our study, 76% 
of doctors have correct knowledge regarding Vitamin A dose 
and all (100%) of the respondents gave correct answers about 
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Set of Charts

Age Inclusion

Treatment of Bacterial infection

Drug given for bacterial
infection

Diagnosis of child with Yellow
palm and soles

Signs of diarrhoea

Recommended site for skin
pinch

Classification of diarrhoea after
skin pinch

Treatment of severe dehydration

Classifying severe persistent
diarrhoea

Criteria of diagnosing feeding
problems

Dose of measles and vitamins

Dose of Vitamin A

Availability of IMNCI
mentioned drugs

Need of refresher training

Figure 1: Knowledge regarding integrated management of neonatal and childhood illness among medical officers

Table 3: Scoring of Knowledge regarding integrated management of neonatal 
and childhood illness among respondents

Knowledge Score Count %

Knowledge score

Inadequate (≤7) 1 2.0

Moderate (8–11) 27 54.0

Adequate (>11) 22 44.0
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the schedule of vaccines. However, another study showed 
that less than half, i.e., 42% of the respondents had correct 
knowledge about vaccine dose and schedule of immunization.[7] 
In our study, more than half 62% of the respondents agreed on 
the requirement for refresher training. A survey conducted in 
Karachi had similar finding regarding requirement of refresher 
training.[6]

In the present study, among doctors, 2% had inadequate 
knowledge, 54% had moderate knowledge, and 44% had 
adequate knowledge. In a study conducted in Puducherry 
showed that 6% of respondent had inadequate knowledge, 
which was quite similar to the present study. However, this 
study showed contrast results to the present study in terms 
of moderate and adequate knowledge, i.e., 32% and 62%, 
respectively.[8]

CONCLUSION
The overall knowledge of medical officers regarding integrated 
management of neonatal and childhood illness was good.

Recommendation

Since IMNCI is as an important strategy for dealing with the 
reduction of morbidity and mortality in children, periodic 
refresher training workshops should be conducted to reaffirm 
and update the existing knowledge.
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A B S T R A C T

Introduction and Objectives: Diabetes Mellitus is complex metabolic disorder and have appeared as
gigantic public health problem worldwide. The prevalence of specifically type 2 diabetes mellitus is
increasing in adult population due to sedentary lifestyle and more junk food consumption leading to
obesity. This further is linked with decreased insulin sensitivity of the tissues and insulin resistance which
is major indicator of type 2 diabetes mellitus. Lifestyle modifications are considered as one of the important
cornerstone in management of diabetes mellitus. Therefore present study has been undertaken to assess,
in a randomized manner, the impact of life style modification in form of structured exercise therapy on
anthropometric and biochemical parameters in young adults newly diagnosed with type 2 diabetes mellitus.
Materials and Methods: Total of 148 patients of age group 20-45 years with newly diagnosed T2DM
were enrolled in the study as per eligibility criteria. The patients were divided randomly into two groups
as Diabetic controls and interventional group. Socio-demographic, Anthropometric and Biochemical
parameters were evaluated at baseline and at the end of six months for the study groups. Whereas the
impact of lifestyle modification is studied at different time intervals, .i.e at baseline and at the end of 2nd,
4th and 6th months were studied. P value < 0.05 was considered statistically significant. IBM SPSS
version 22 was used for statistical analysis.
Results: There was significant improvement found in majority of anthropometric and biochemical
parameters in intervention group at the end of six months of structured exercise therapy.

© 2019 Published by Innovative Publication.

1. Introduction

The prevalence of type 2 diabetes mellitus is in rise
among adult population. There is a paradigm shift
as type 2 diabetes mellitus was called as disease of
elderly and currently include huge amount of adult
population also. The pathophysiology of type 2 diabetes
mellitus is multifactorial but insulin resistance remains the
predominant characteristic. India had almost 31.7 million
population diagnosed with type 2 diabetes mellitus in the
year 2000 and it is estimated to be more than doubled
viz; around 79.4 million in year 2030. Now India is
known as Capital of Diabetes. This actually is an alarming
scenario for Indian health care system to be more vigilant

* Corresponding author.
E-mail address: harpreetkour.kour@gmail.com (H. Kour).

for adequate management of type 2 diabetes mellitus.1,2

The main cause of increasing prevalence of type 2 dia-
betes mellitus includes overweight and obesity among adult
population due to westernization, consumption of more junk
food, sedentary lifestyles, high calories intake etc. Recently
a new term has been coined as “diabesity” emphasizing the
strong link between diabetes and obesity.3,4 High body mass
index (BMI), waist circumference (WC), waist-hip ratio
(WHR), Hyperglycemia and lipid profile derangements are
reported in diabetic population.5–7

The lifestyle modification along with dietary therapy and
medications are important part of management of cases with
type 2 diabetes mellitus. There is growing body of evidence
suggesting benefits of various forms of exercises for good
blood glucose control and overall management of diabetes
mellitus. Targeting young type 2 diabetic patients may

https://doi.org/10.18231/j.ijcap.2019.062
2394-2118/© 2019 Published by Innovative Publication. 279
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delay the onset and complications of diabetes and provide
them with better quality of life.8–12 Therefore, present study
has assessed, in a randomized manner, the impact of life
style modification in form of structured exercise therapy on
anthropometric and biochemical parameters in young adults
newly diagnosed with type 2 diabetes mellitus.

We hypothesized that six months of structured exercise
therapy with diet control and anti-diabetic drugs have better
improvement among various study parameters. The lesser
amount of cost, non pharmalogical characteristics will
further enhance its therapeutic utility.

2. Objectives of the study

1. To study the effect of six months of structured exercise
therapy on anthropometric and biochemical profile in
young adults with newly diagnosed T2DM.

2. To study the effect of structured exercise therapy on
study variables at different time intervals among young
diabetic patients enrolled in the interventional group.

3. Materials and Methods

The present randomized controlled study was conducted in
the Department of Physiology, Jawaharlal Nehru Medical
College attached to KLES Dr. Prabhakar Kore Hospital
& MRC, Belagavi. All patients diagnosed newly with
T2DM from April 2017 to October 2018, from Medicine
OPD of Dr. Prabhakar Kore Hospital and Research Centre
formed the study material. The study was approved by
the Institutional Ethical Committe, and all participants gave
informed consent.

3.1. Inclusion criteria

All the patients diagnosed newly with type 2 diabetes
mellitus (April 2017 – October 2018) of age group 20-45
years were enrolled. The patients who were treated with
only diet and oral anti-diabetics were enrolled.

3.2. Exclusion criteria

Subject with history of Diabetes more than a year or
with known chronic diseases restricting physical activity,
subjects with prior regimen of physical exercise and
also patients who were on any other medication (e.g.
antihypertensive, systemic steroid medication etc).

3.3. Sample Size

Was calculated by using the below mentioned formula,
(Z1−β+ Z1−α )

2(SD2
1+SD2

2)

(x1−x2)2

Where, Z = Standard for test = X-X /SD, Z1 -α = at 95%,
Confidence Interval = 1.96, Z1−b = at 80%, Power of the test
= 1.64, Mean and SD is taken from by review of literature
for study and control were taken as 29.3 + 0.84 and 28.7

+ 1.69. X1-X2 = Expected impact size. Calculations: n =
(1.64 +1.96)2 (0.842615 2 + 1.6970562) / (29.3 + 28.7)2 =
130 Accounting drop out cases as 10%, then the calculated
sample size was = 132/ 0.9 = 144.4 - rounded to 146. So
total of 146 diabetic patients were enrolled.

Randomization: The patients were then randomly
divided into Diabetic group and Interventional Group by
computer generated, randomized number sequence. This
randomization allocation was placed in Opaque Sealed
Envelopes.

Groups: Two groups were made. First one was Diabetic
controls which included patients with dietary control and
anti- diabetic drugs. Second group was Interventional
Group which included patients with dietary control, anti-
diabetic drug and structured exercise therapy. Figure 1

Lifestyle Modification Programme included six months
of individually designed structured exercise therapy
including aerobic and resistance exercises. The aerobic
exercises included 30 minutes of activity, five days per
week. Resistance exercise included nine sets viz: seated
single leg extension, dumbbell flies, dumbbell bent over
row, dumbbell shoulder press, dumbbell upright row,
standing leg curls, dumbbell biceps curls, abdominal curls
and dumbbells triceps kick bags. All the patients enrolled
in interventional group were given printed individualized
instructions and dumbbells of 2kgs weight. The patients
were also taught stretching exercise and were instructed to
perform the same after very session.13,14

3.4. Study variable

3.4.1. Socio-demographic
Age in years was noted to the nearest completed year as
determined from their Ration card/ Driving License/Adhar
Card.

3.4.2. Socio economic status
Was evaluated by taking education, occupation and family
income into account and scoring them as per Kuppuswamy’s
score card.

3.4.3. Anthropometric measurements
Height in cms, weight in kgs Body Mass Index in
kg/m2(BMI), Body Fat %, Skin fold thickness in mm (SFT),
Waist Circumference in cms (WC), Hip circumference in
cms (HC) and Waist Hip ratio (WHR) were measured as
per standard protocols. The categorization of the BMI
was done according to the BMI criteria for the Indian
population and was calculated by quelets Index. Body Fat
was calculated using Siri’s Equation. Skin Fold Thickness
from seven sites was measured by Herpenden skin fold
calipers (Anand agencies, Pune). Waist-Hip Ratio (WHR)
was calculated with the corresponding values of waist
circumference divided by the hip circumference. Waist-
Hip ratio of ≥ 1.0 for males and ≥ 0.85 for females was
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considered as truncal obesity. Waist circumference ≥ 90 cm
in males and ≥ 80 cm in females was considered as central
Obesity/ abdominal obesity.

3.4.4. Biochemical parameters
Venous blood was drawn for Glucose Profile included
Fasting Blood Glucose mg/dl (FBG), Post Prandial Blood
Glucose mg/dl (PPBG) and Glycated Hemoglobion%
(HbA1c). Lipid Profile included Total Cholesterol mg/dl
(TC), Low Density Lipoprotein mg/dl (LDL), High Density
Lipoprotein mg/dl (HDL), Total Triglycerides mg/dl (TG)
and Very low Density Lipoproteins mg/dl (VLDL). All
the parameters were determined in the serum of the
subjects by using commercially available reagent kits.
The lipid profile of the subjects was classified, based
on the Adult Treatment Panel III model of National
Cholesterol Educational Program and glycemic control as
per criteria laid by American Diabetes Association 2018.
The American Diabetes Association (ADA) proposed HbA1
C ≥6.5% for the diagnosis of diabetes and 5.7-6.4% for the
highest risk to progress to diabetes.15,16

3.5. Statistical methods

Descriptive analysis was carried out by mean and standard
deviation.. For normally distributed Quantitative parameters
the mean values were compared between study groups using
Independent sample t-test. The change in the quantitative
parameters, before and after the intervention was assessed
by paired t-test (In case of two time periods) or one-way
repeated measures ANOVA (In case of comparison across
more than 2 time periods). One-way repeated measures
ANOVA was used to assess the statistical significance
of differences in the normally distributed quantitative
variables, measured within intervention group, at different
time periods. P value < 0.05 was considered statistically
significant. IBM SPSS version 22 was used for statistical
analysis.

4. Results

Out of the secondary outcome variables height, Body
density, Body fat (%), Waist circumferences, Hip
circumferences, waits hip ratio, Physical Fitness Index, VO2
Max, Basel heart rate, Max. HR beats/min, SBP, DBP
and biochemical parameter (Hb (%), FBS (mg/dl), PPBS,
HbA1c(mg/dl), Triglycerides (mg/dl), Total Cholesterol
(Mg/Dl), HDL (Mg/Dl), LDL (Mg/Dl) and VLDL (Mg/Dl))
were comparable between intervention group and diabetic
control group at baseline (P value >0.005). (Table 2)

The mean weight, BMI, skin fold thickness, waist
circumference, hip circumference and waist hip ration were
significantly improved in the intervention group at the end of
six months of exercise therapy. Body fat % did not show any
statistically significant difference between diabetic controls

and intervention groups. (Table 3)
Out of the laboratory parameters, total Cholesterol and

LDL were comparable between the diabetic control at end
of 6th month and intervention at end of 6th month which
have shown no statistically significant (P value >0.05). Out
of the biochemical parameters, Hb%, total Cholesterol and
LDL were comparable between the diabetic control at end of
6th month and intervention at end of 6th month which have
shown no statistically significant (P value >0.05). The mean
FBS (104.74 ± 11.44 Vs 89.88 ± 5.69, P value <0.001), the
median PPBS (140 Vs 132, P value <0.001) and the mean
HbA1c (5.86 ± 0.37 Vs 5.14 ± 0.36. P value <0.001) were
significantly lower in the intervention group, as compared
to control group, at the end of 6 months follow up period.
The mean Triglycerides (151.36 ± 12.6 Vs 158.18 ± 14.66,
P value =0.001) and VLDL ( 30.27 ± 2.52 Vs 30.27 ± 2.52,
P value= 0.003) were lower and the mean HDL was higher
( 45.39 ± 7.24 Vs 31.64 ± 2.93, P value 0.049) among the
intervention group, at the end of 6th month follow up period.
(Table 4)

Among the anthropometric parameters and laboratory
parameters, which have shown statistically significant
improvement, all the components, except waist cir-
cumference and waist hip ratio had shown statistically
significant improvement in the first 2 months following
the intervention. No statistically significant decline/change
was observed in BMI, HbA1c, waist circumference,
triglycerides, VLDL and HDL levels between 2nd to 4th

month and 4th to 6th month post intervention period. But
Skinfold thickness had shown a statistically significant
decline between 2nd to 4th month and 4th to 6th month
post intervention period. Few parameters like waist hip
ratio, basal heart rate and PPBS have shown statistically
significant improvement between 2nd to 4th month, and not
much significant change after 4th month. (Tables 5 and 6)

5. Discussion

The study population consisted of adult subjects aged 20-
45 years newly diagnosed with type 2 diabetes mellitus.
Diabetes mellitus, more simply called diabetes, is a “chronic
condition that occurs when there are raised levels of glucose
in the blood because the body cannot produce any or enough
of the hormone insulin or use insulin effectively.17 Diabetes
has emerged as a major global public health problem
and is a major contributor for global mortality. Along
with other three major noncommunicable diseases (NCDs)
(cardiovascular disease, cancer and respiratory disease)
it contributes to more than 80% premature NCD related
mortality.18 As per the estimates, there are 451 million (age
18-99 years) people with diabetes globally in the year 2017,
which is expected to raise to 693 million by 2045. This
is in addition to approximately 374 million people with
impaired glucose tolerance (IGT). In 2017, close 5 million
deaths globally were attributed to diabetes among people
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Fig. 1:

Table 1: Socio-demographic parameters between Diabetic control and intervention groups

Parameter Diabetic control at baseline
(N=74)

Intervention group at
baseline (N=74)

P Value

Age (mean ± SD) 37.46 ± 4.06 36.95 ± 4.13 0.447
Gender
Male 40 (54.05%) 42 (56.75%) 0.741Female 34 (45.94%) 32 (43.24%)
Socio economic status
Upper Middle 28 (37.83%) 25 (33.78%)

0.865Lowe Middle 30 (40.54%) 35 (47.29%)
Upper Lower 12 (16.21%) 10 (13.51%)
Lower 4 (5.405%) 4 (5.405%)
Religion
Hindu 37 (50%) 41 (55.40%)

0.364Muslim 33 (44.59%) 32 (43.24%)
Christian 4 (5.405%) 1 (1.351%)

All the demographic variables including age, gender, socio economic status and religion were comparable between intervention group and diabetic controls
group at baseline (P value >0.005). (Table 1)

aged between, 20-99 years. The global economic burden
was estimated to be USD 850 billion in 2017.19

5.1. Anthropometric parameters

In the current study, the mean weight and BMI were
significantly lesser in the intervention group at 6-month
period following the intervention. The mean weight in
control group was at end of 6th month was 80.7 ± 6.57, and
in intervention group it was 72.32 ± 8.35(P value <0.001).

The mean BMI of subjects in control group was 31.04 ±
3.39, and in intervention group it was 27.45 ± 3.29. (P
value <0.001). The other parameters, which have shown
statistically significant difference between the intervention
and control groups were median skin fold thickness (241
(IQR 236 to 248.25 Vs 235 (IQR 230 to 242), P value
< 0.001), Waist circumference (91.17 ± 5.89 Vs 88.65 ±
6.26, P value 0.013) and waits hip ratio (1.01 ± 0.07 Vs
0.98 ± 0.045 P value 0.003). Body density and body fat %
did not show any statistically significant difference between
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Table 2: Anthropometryand Biochemical parameters between diabetic controlgroup and intervention group at baseline after
randomization

Parameters Diabetic Control baseline
(DC) (N=74)

Intervention group at
baseline (N=74)

P Value

Height (cms) (mean ± SD) 161.85 ± 6.25 162.49 ± 6.39 0.542
Weight (Kgs) (mean ± SD) 83.62 ± 6.51 80.32 ± 8.15 0.007
BMI (kg/m2)(mean ± SD) 32.03 ± 3.22 30.5 ± 3.33 0.005
Skin Fold Thickness (mm)
(median)

241.5 (236.75, 248.25) 246 (239, 253) 0.034

Body fat (%) (Median IQR) 32.85(31.55, 39.19) 33.01 (31.68, 39.35) 0.565
Waist circumferences (cms) 92.45 ± 6.28 93.22 ± 5.89 0.443
Hip circumferences (cms) 92.12 ± 8.3 91.98 ± 8.21 0.917
Waist hip ratio 1.01 ± 0.07 1.02 ± 0.06 0.368
Biochemical
Hb (%) 13.49 ± 1.37 13.58 ± 1.29 0.662
FBG (mg/dl) 104.8 ± 11.96 106.09 ± 10.49 0.484
PPBG (mg/dl) (Median) 138.5 (130, 146) 140 (138, 146.5) 0.118
HbA1c (%) 5.97 ± 0.48 5.93 ± 0.46 0.542
Triglycerides (mg/dl 156.92 ± 14.53 156.64 ± 15.14 0.908
Total Cholesterol (mg/dl) 220.61 ± 25.88 218.54 ± 27.32 0.637
HDL (mg/dl) 43.34 ± 7.53 41.12 ± 6.91 0.064
LDL (mg/dl) 145.89 ± 27.92 146.09 ± 29.87 0.966
VLDL (mg/dl) 31.38 ± 2.91 31.33 ± 3.03 0.908

Among the anthropometric parameters, BMI and Skin Fold Thickness (cms) were significantly higher among the control group, as compared to intervention
group. (Table 2)

Table 3: Comparison of anthropometry parameters between diabetes control group and intervention group at end of 6th months

Parameter Diabetic Control at the end
of 6th month (NC) (N=68)

Intervention group at
end of 6th month
(N=63)

P Value Parameter

Anthropometry
Height (cms) (mean ± SD) 161.62 ± 6.44 162.49 ± 6.39 0.414
Weight (Kgs) (mean ± SD) 80.76 ± 6.57 72.32 ± 8.31 0.001
BMI (kg/m2) (mean ± SD) 31.04 ± 3.39 27.45 ± 3.29 0.001
Skin Fold Thickness (mm)
(median)

241 (236, 248.25) 235 (230, 242) 0.001

Body fat (%) (Median IQR) 32.81 (31.53, 39.24) 32.5 (30.81, 39.01) 0.169
Waist circumferences (cms) 91.17 ± 5.89 88.65 ± 6.26 0.013
Hip circumferences (cms) 91.01 ± 8.19 91.14 ± 7.87 0.919
Waist hip ratio 1.01 ± 0.07 0.98 ± 0.05 0.003

Table 4: Comparisonof Biochemical parameters between diabetes control group and intervention group at end of 6thmonths

Parameter Diabetic Control at the end
of 6th month (NC) (N=68

Intervention group at end of
6th month (N=63)

P Value

Biochemical parameters
Hb (%) 13.3 ± 1.3 13.5 ± 1.35 0.372
FBG (mg/dl) 104.74 ± 11.44 89.88 ± 5.69 <0.001
PPBG (mg/dl) (Median) 140 (131.5, 144.5) 132 (127, 137) <0.001
HbA1c (%) 5.86 ± 0.37 5.14 ± 0.36 <0.001
Triglycerides (mg/dl) 158.18 ± 14.66 151.36 ± 12.6 0.003
Total Cholesterol (mg/dl) 218.73 ± 26.95 215.61 ± 20.54 0.429
HDL (mg/dl) 43 ± 7.42 45.39 ± 7.24 0.049
LDL (mg/dl) 144.09 ± 28.84 139.94 ± 21.31 0.321
VLDL (mg/dl) 31.64 ± 2.93 30.27 ± 2.52 0.003

*Mean ± SD of Normally distributed quantitative variables were compared using independent sample t-test, median & Inter quartile rage (IQR) of
non-normally distributed quantitative variables were compared using Mann-Whitney U test. Categorical variables were compared using Chi-square test
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Table 5: Comparison of trend of various secondary outcome parameters in the intervention group from baseline to post intervention

Parameter Interventional Group Baseline (IG)
(N=74)

Interventional Group,
At the end of 2 months
(IG) (N=72)

Interventional Group, At
the end of 4 months (IG)
(N=66)

Interventional Group,
At the end of 6 months
(IG) (N=63)

Anthropometry
Height (cms) (mean ±
SD)

162.49 ± 6.39 162.49 ± 6.39 162.49 ± 6.39 162.49 ± 6.39 1.000

Weight (Kgs ) (mean ±
SD)

80.32 ± 8.15 76.73 ± 8.12 74.42 ± 8.29 72.32 ± 8.31 <0.001

BMI (kg/m2 ) (mean ±
SD)

30.5 ± 3.33 29.13 ± 3.25 28.25 ± 3.27 27.45 ± 3.29 <0.001

Skin Fold Thickness
(mm) (median)

246.68 ± 11.41 242.69 ± 10.91 239.84 ± 11.1 236.65 ± 11.65 <0.001

Body fat (%) 35.22 ± 4 34.88 ± 3.98 34.71 ± 4.06 34.66 ± 4.35 0.840
Waist circumferences
(cms)

93.22 ± 5.89 91.93 ± 6 90.42 ± 5.91 88.65 ± 6.26 <0.001

Hip circumferences
(cms)

91.98 ± 8.21 91.94 ± 8.17 91.64 ± 7.98 91.14 ± 7.87 0.916

Waist hip ratio 1.02 ± 0.06 1.02 ± 0.06 1.02 ± 0.06 1.02 ± 0.06 <0.001
Biochemical parameters
Hb (%) 106.09 ± 10.49 92.31 ± 5.35 89.41 ± 5.47 89.88 ± 5.69 <0.001
FBG (mg/dl) 141.99 ± 9.92 128.84 ± 8.63 133.3 ± 7.72 132.14 ± 7.01 <0.001
PPBG (mg/dl) (Median) 5.93 ± 0.46 5.15 ± 0.38 5.16 ± 0.37 5.14 ± 0.36 <0.001
HbA1c (%) 156.64 ± 15.14 150.07 ± 11.71 154.22 ± 14.69 151.36 ± 12.6 0.017
Triglycerides (mg/dl) 218.54 ± 27.32 215.19 ± 22.92 215.19 ± 22.92 215.61 ± 20.54 0.790
Total Cholesterol (mg/dl) 41.12 ± 6.91 45.5 ± 6.58 46.22 ± 6.65 45.39 ± 7.24 <0.001
HDL (mg/dl) 146.09 ± 29.87 139.68 ± 25.2 138.13 ± 24.75 139.94 ± 21.31 0.240
LDL (mg/dl) 31.33 ± 3.03 30.01 ± 2.34 30.84 ± 2.94 30.27 ± 2.52 0.017

*One-way repeated measures ANOVA was used to compute the statistical significance of differences in normally distributed quantitative variables at different
follow up periods

Table 6: Significance of pairwise differences between at different follow up peiods in secondary outcome variables

Significant
variables

Baseline Vs 2
months

Baseline Vs 4
months

Baseline Vs 6
months

2 months Vs 4
months

2 months Vs 6
months

4 months Vs
6months

Weight (kgs) 0.008 <0.001 <0.001 0.088 0.001 0.122
BMI (kg/m2 ) 0.012 <0.001 <0.001 0.104 0.002 0.142
Skin Fold
Thickness (mm)

0.032 <0.001 <0.001 0.125 0.001 0.086

Waist
circumferences
(cms)

0.193 0.005 <0.001 0.129 0.001 0.075

Waist Hip Ratio 0.126 0.003 <0.001 0.153 0.003 0.112
FBS (mg/dl) <0.001 <0.001 <0.001 0.013 0.038 0.685
PPBS (mg/dl)
(Median)

<0.001 <0.001 <0.001 0.001 0.017 0.400

HbA1c % <0.001 <0.001 <0.001 0.983 0.852 0.836
Triglycerides
(mg/dl)

0.004 0.281 0.019 0.065 0.562 0.204

HDL (mg/dl) <0.001 <0.001 <0.001 0.525 0.924 0.465
VLDL (mg/dl) 0.004 0.281 0.019 0.065 0.562 0.204

*Statistical significance of Pairwise differences was computed by paired t-test for normally distributed quantitative variables and Wilcoxon-signed rank
test for non-normally distributed quantitative variables.
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control and intervention groups Body density and body
fat % did not show any statistically significant difference
between control and intervention groups. Among the
anthropometric parameters, which have shown statistically
significant improvement, all the components, except waist
circumference and waist hip ratio had shown statistically
significant improvement in the first 2 months following
the intervention. No statistically significant decline/change
was observed in BMI, waist circumference, between 2nd to
4th month and 4th to 6th month post intervention period.
But skinfold thickness had shown a statistically significant
decline between 2nd to 4th month and 4th to 6th month post
intervention period. Few parameters like waist hip ratio had
shown statistically significant improvement between 2nd to
4th month, but not much significant change after 4th month.

Kwon, H. R., et al.,20 in their study have compared
the aerobic and resistance training program on various
aspects, among women with Type 2 Diabetes mellitus.
Significant reduction in weight was observed with both
aerobic (2.8+/-2.5%, P=0.002) and resistance (1.6+/-2.0%,
P=0.017) exercises.

A study by Dos Anjos, D., et al.21 had reported a
significant reduction in the anthropometric measures of
body mass, BMI and hip circumference, following an
aerobic exercise program among diabetic elderly women.
A systematic review by Kuhle, C. L., et al.22 had reported
a significant reduction in BMI (-1.01 kg/m(2), 95% CI
-2.00 to -0.01) and WC (3.09 cm, 95% CI -4.14 to -
2.04) among older adults following with structured exercise
programme. Mshunqane, N., et al.23 have reported
significant reduction in weight, BMI, waist circumference
following exercise therapy, similar to current study findings.
In contrast to the current study findings, Kadoglou, N.
P., et al.24 have reported no significant reduction in any
of the anthropometric parameters among diabetic patients
following exercise therapy.

Even though there are differences across the studies
in the amount of reduction in body weight, BMI and
waist circumference, the overall evidence is consistent with
respect to impact of exercise on these parameters. These
differences again can be partially attributed to variability in
terms of nature and intensity of exercise, duration of follow
up and the population composition of each study.

5.2. Biochemical parameters

In the current study, out of the laboratory parameters, Hb%,
total Cholesterol and LDL were comparable between the
diabetic control at end of 6th month and intervention at end
of 6th month which have shown no statistically significant
(P value >0.05). Out of the biochemical parameters, Hb%,
total Cholesterol and LDL were comparable between the
diabetic control at end of 6th month and intervention at end
of 6th month which have shown no statistically significant
(P value >0.05). The mean FBS (104.74 ± 11.44 Vs

89.88 ± 5.69, P value <0.001), the median PPBS (140
Vs 132, P value <0.001) and the mean HbA1c (5.86 ±
0.37 Vs 5.14 ± 0.36. P value <0.001) were significantly
lower in the intervention group, as compared to control
group, at the end of 6 months follow up period. The mean
Triglycerides (151.36 ± 12.6 Vs 158.18 ± 14.66, P value
=0.001) and VLDL (30.27 ± 2.52 Vs 30.27 ± 2.52, P
value= 0.003) were lower and the mean HDL was higher
(45.39 ± 7.24 Vs 31.64 ± 2.93, P value 0.049) among
the intervention group, at the end of 6th month follow
up period. Among the laboratory parameters, which have
shown statistically significant improvement, all had shown
statistically significant improvement in the first 2 months
following the intervention. No statistically significant
decline/change was observed in Hba1c, triglycerides,
VLDL and HDL levels between 2nd to 4th month and 4th

to 6th month post intervention period. PPBS had shown
statistically significant improvement between 2nd to 4th

month, and not much significant change after 4th month.
Similar to current study findings, a study by Kadoglou, N.
P., et al.24 have reported a significant reduction in HbA(1c)
(P<0.05), following an exercise programme. But this study
had also reported significant decline in LDL levels, which
was in contrast to current study findings. Choi, K. M., et
al.25 also have reported significant reduction in HbA1c level
along with LDL levels and various inflammatory markers, as
compared to control group following a 60 minute moderate
intensity exercise programme, delivered for 5 times a week
for 12 weeks. A recent systematic review Byrne, H., et
al.25 had reported quite variable results, with respect to
various metabolic outcomes following self-directed exercise
therapy among diabetic population. Even though none of
the studies have reported worsening of glycemic control
as measured by HbA1C, there are few studies which have
reported no significant changes in HbA1C values with self-
directed exercise therapy. But majority of the studies
have reported significant improvement in HbA1c values,
following exercise therapy or with control group. Another
key finding of the review was that, the beneficial effects,
which were observed in the initial 6 months following the
intervention, did not last during the maintenance phase in
many studies. This phenomenon was observed for LDL,
HDL and other metabolic parameters.

6. Conclusion

1. BMI were significantly lesser in the intervention group
at 6-month period following the intervention. The
mean BMI of subjects in control group was 30.91 ±
3.12, and in intervention group it was 27.24 ± 3.14. (P
value <0.001).

2. The mean HbA1c (5.82 ± 0.31 Vs 5.14 ± 0.35.
P value <0.001) were significantly lower in the
intervention group, as compared to control group, at
the end of 6 months follow up period.
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3. The mean Triglycerides (157.95 ± 14.25 vs 149.37
± 11.16, P value <0.001) and VLDL (31.59 ± 2.85
Vs 29.87 ± 2.23, P value <0.001) were lower and the
mean HDL was higher (42.58 ± 7.17 Vs 45.87 ± 7.05,
P value 0.010) among the intervention group, at the end
of 6th month follow up period.

4. Majority of the parameters, which have shown sta-
tistically significant improvement within intervention
groups, have done so in the first two months following
the initiation of the intervention, with no statistically
significant change after that.

5. However, the improvement from the baseline value has
persisted till the end of 6th month follow up period.
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ABSTRACT 

BACKGROUND AND OBJECTIVES: Diabetes mellitus is an endocrine disorder and the complications arising from the 

disease is the leading cause of death worldwide. Vitamin B12, a water soluble vitamin and its deficiency results in disruption 

of methylation process which leads to accumulation of serum and intracellular homocysteine and methylmalonic acid which 

gets accumulated in the myelin sheath and leads to formation of abnormal fatty acids, resulting in neurological 

manifestations.                    

METHODS: A total 100 Type 2 Diabetes mellitus patients attending in the Medicine OPD of KLE’S Dr. Prabhakar Kore 

Charitable Hospital. Serum Vitamin B12 was estimated and HbA1c was estimated by HPLC. The data was collected by 

examining the inclusion and exclusion criteria. The analysis was done by Karl Pearson’s correlation coefficient were 

recruited for the study by using SPSS software 

RESULTS: Mean serum Vitamin B12 in the study group was 218.17±118.3 and HbA1c was 7.94±1.99. Positive correlation 

existed between HbA1c and Vitamin B12 with p value 0.0013 and r value 0.3161 which is statistically significant (p value 

<0.05)     

 CONCLUSION: In our study an attempt was made to find the affect of Glycemic control on Vitamin B12 status. The 

present study concludes that poor glycemic status increases the risk of developing Vitamin B12 deficiency leading to 

neuropathy. Physicians should recommend measuring the serum Vitamin B12 level for screening and prevention of diabetic 

neuropathy. 

KEYWORDS: Type 2 Diabetes mellitus, Vitamin B12, Glycated hemoglobin 

 

INTRODUCTION 

Vitamin B12 is a group of physiologically active substance known as Cobalamins or Corrinoids; composed of 

tetrapyrrole rings surrounding the central cobalt atom and nucleotide side chains attached to the cobalt atom. 

The cobalamin tetrapyrrole ring of cobalt and other side chain is called corrin, and the cobalt corrin compex is 

termed cobamide.1 
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Figure 1: Structure of Vitamin B122 

Vitamin B12 plays a crucial role in cell reproduction, normal erythropoiesis, nucleoprotein and myelin 

synthesis, normal growth, DNA synthesis, and one carbon metabolism.3,4,5 Vitamin B12 deficiency was first 

reported in 1849, and it was considered to have a deadly outcome until 1926, when a diet of Liver rich in 

Vitamin B12 slows down the disease process.6 

Vitamin B12 exist in number of forms- Cyano, Methyl, Deoxyadenosyl, Aquo, Nitro and Hydroxycobalamin. 

Vitamin B12 is synthesized in gastrointestinal tract by bacteria Lactobacillus reuteri, in animals and  found in 

foods of animal origin; therefore vegetarians are at increased risk for B12 deficiency.1,6,7,8 

 Liver, meat, fish, eggs, milk, curd and cheese are good sources of Vitamin B12.2 

Table 1. Recommended Dietary Allowance in different age group9 

ABSORPTION OF VITAMIN B12 

Dietary cobalamin binds to R protein (glycoprotein) secreted by salivary gland; belongs to the family-

Haptocorrins.10,11 The R protein is hydrolyzed in the duodenum in alkaline medium and pancreatic proteases to 

release Vitamin B12, which later binds with Intrinsic Factor (IF) a glycoprotein with molecular weight of 

50kDa.1,3 IF (gene at chromosome 11q13), produced in stomach, resistant to proteolytic digestive enzymes. 

Pancreatic secretions raise the pH and vitamin B12 gets released from diet and switches from haptocorrin to IF 

in the duodenum. Vitamin B12 binds to IF protecting from being used by intestinal flora.2 Vitamin B12-IF 

attaches to specific Cubilin receptor in ileum on the microvillus membrane of the enterocytes. Further cubilin 

with its ligand Vitamin B12-IF complex, enters the ileal cell where it is destroyed.10 

Vitamin B12 enters the circulation after 2-3 hours of ingestion and appears in portal blood bound to 

Transcobalamin 2.6,10 

TRANSPORT 

Transcobalamin 1(TC-1) and Transcobalamin 2 (TC-2) transports Vitamin B12. TC-1 is derived from specific 

granules in neutrophils, also known as Haptocorrin and encoded by TCN 1 gene. Glycoprotein receptors 

removes TC-1 from plasma. TC-2, gene is present on chromosome 22q11q13.1 with a molecular weight of 
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43kDa synthesized by liver, macrophage, ileum and vascular endothelium.1,10  80% of vitamin is transported in 

circulation as inactive TC-1 and 20% vitamin is transported in circulation in active form called Transcobalamin 

2 (TC-2). 

The TC 2 complex also referred as Holo TC 2 is actively taken by the liver, bone marrow and other vital cells.3,6 

Liver can store about 4-5mg, an amount sufficient to meet the body requirements of Vitamin B12 for 4-5 

years.12 So the clinical features of vitamin B12 deficiency become apparent by 5 years.13 

 

Figure 2: Absorption and enterohepatic circulation of Vitamin B1214 

 

BIOCHEMICAL ROLE OF VITAMIN B12 

In the cytoplasm Vitamin B12 helps in methylation of homocysteine to methionine;  is activated by S-Adenosyl 

Methionine, acts as methyl donor  to membrane phospholipids, neurotransmitters, amines, DNA and RNA, and 

myelin basic proteins.2,15 It also helps in the conversion of methyl tetrahydrofolate, to tetrahydrofolate which 

helps in nucleotide synthesis.10 In Vitamin B12 deficiency, conversion of N5 methyl THF to THF is blocked, by 

which body folate gets trapped as N5 methyl THF which results in unavailability of free THF for one carbon 

Metabolism, synthesis of Purine, pyrimidine and nucleic acids.2 

In the mitochondria Vitamin B12 (Adenosyl Cobalamine) helps in conversion of methylmalonyl coenzyme 

A(CoA) to succinyl CoA, for protein and lipid metabolism.10 

                               

                                      Methylmalonyl CoA mutase 

Methylmalonyl CoA                                                         Succinyl CoA 

                                         Isomerase 

                                               Reductase 

5-Methyl-tetrahydrofolate                                               Tetrahydrofolate 

          Homocysteine                                                      Methionine 

                                                  Homocysteine methyl transferase  16 
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DIABETES MELLITUS 

Diabetes mellitus is a group of metabolic disorder characterized by insulin resistance initially, impaired insulin 

secretion, insulin deficiency, increase glucose production and decreased glucose utilization and the 

complications arising from this disease is the major cause of death worldwide. The cells of the body cannot 

metabolize carbohydrate due to relative or complete lack of insulin and body breaks its own protein, fat, 

glycogen resulting in hyperglycemia .10,17,18 

The term Diabetes was given by the Greek physician Aretaeus (130-200 CE) with symptoms of constant  thirst, 

loss of weight and excessive urination and named the condition diabetes meaning flowing through. First case of 

diabetes was reported by Thowas Cawley and Paul Langerhan’s (1847-1888) first discovered the tissues in the 

pancreas called Islets of Langerhans. In 1923 Banting and John Macleod were awarded the Nobel Prize for 

discovery of Insulin.19 India is the home of 69.1 million diabetic people with a greater degree of insulin 

resistance and a stronger genetic liability to diabetes.20 

Diabetes is a common disorder of systemic complication including diabetic peripheral neuropathy which is seen 

in upto 50% of diabetic patients.21 

Neuropathy is seen in 50% of diabetic patients. The most common complication of Type 2 diabetes mellitus is 

neuropathy which is the greatest source of morbidity and mortality.19 Vitamin B12 deficiencies sometimes co-

exist with diabetes that is often overlooked. Metformin used in diabetic Patients shows low Vitamin B12 levels 

that is associate with vitamin B12 deficiency.22 

 

 

ADA CLASSIFICATION OF DIABETES23 

Diabetes can be classified into the following categories: 

1. Type 1 diabetes ( due to autoimmune β-cell destruction, usually leading to absolute insulin deficiency) 

2. Type 2 diabetes (due to a progressive loss of β-cell insulin secretion frequently on the background of 

insulin resistance) 

3. Gestational diabetes mellitus (diabetes diagnosed in the second and third trimester of pregnancy that 

was not clearly overt diabetes prior to gestation) 

4. Specific type of diabetes due to other causes, e.g, monogenic diabetic syndrome (such as neonatal 

diabetes and maturity-0nset diabetes of the young[MODY]), diseases of the exocrine pancreas (such as 

with glucocorticoid use, in the treatment of HIV/AIDS,  or other organ transplantation). 

GLYCATED HEMOGLOBIN 

Glycated Hb also known as HbA1c , is used as a guideline to check the status of patients glycemic status for 

preceding 3 months  or it represents value for glucose preceding 8 to 12 weeks and provides criteria for 

assessing glycemic control.1,24 

HbA1c of 6.5% is recommended for the diagnosis of diabetes.25 

Human Hb consists of HbA (97% of the total, it is made up of 4 polypeptide chains, 2α and 2β), HbA2 ( 2.5% , 

made up of 2α and 2δ) and HbF (0.5%, and made up of 2α and 2γ). Several minor hemoglobin’s are identified in 

chromatographic analysis of HbA1, namely, HbA1a, HbA1b.
1,26 Aldehyde group of glucose and hexoses non-

enzymatically combines and binds with amino terminal of the β-chain of Hb and forms an  Schiff base 

(aldimine, pre-HbA1c) and undergoes an Amadori rearrangement to form a more stable ketoamine, HbA1c and 
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this process is known as glycation of Hb which occurs in life span of 120 days. So this characteristic of Hb 

biomarker is used to monitoring the average blood glucose levels. 26,27 

 

Figure 3. Formation of HbA1c26 

So the measurement of HbA1c is used for checking blood sugar in pre-diabetic patients and monitoring sugar 

levels in patients with elevated HbA1c.28 

Vitamin B12 deficiency in Type 2 diabetes mellitus is yet camouflaged in North Karnataka. Type 2 diabetes 

mellitus is a disease with multiple comorbidities. Various reasons lie behind Vitamin B12 deficiency in Type 2 

diabetic patient’s viz dietary insufficiency, adverse effect of oral hypoglycemic agents, dyslipidemia and non-

alcoholic steatohepatitis deranging Vitamin B12 storage. Neuropathy  is one of the major health problem from 

vitamin B12 deficiency overlapping with paraesthesia, nerve damage, foot ulcers and its complications. Thus 

evaluating Vitamin B12 levels in serum would provide early diagnosis of the deficiency status. This would 

provide an opportunity for the reversal of damage caused by routine screening and early diagnosis. 

 

INCLUSION CRITERIA:  

 Cases of Diabetes Mellitus aged between 30-75 years. 

 Patients with symptoms of peripheral neuropathy.   

 EXCLUSION CRITERIA:  

 Patients on Metformin therapy 

 K/C/O Intrinsic factor deficiency 

 Gastrectomy 

 Terminal ileal resection 

 K/C/O pernicious anaemia 

 Pregnancy 

 Chronic Giardiasis 

 Alcoholism 

 End stage renal and hepatic disease  
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 RESULT:  

A total 100 subjects were included in the study. Serum Vitamin B12 was estimated by “ECLIA” on Cobas e 

analyzer and HbA1c (whole blood) was estimated by HPLC in Biorad D10. 

Table 1. Recommended Dietary Allowance in different age group9 

 

 

 

 

 

 

 

The subjects were bracketed in to 5 age groups. Only 8% of the patients (n=8) were in the age group 30-39 

years. The maximum number of patients 31% (n=31) were in the age group 50-59 years. Mean age of the 

patients was 54.47 years. The prevalence of Type 2 diabetes mellitus is maximum in the age group 50-59 years. 

Table 2: Distribution of patients by gender 

Gender No. of subjects % 

Males 59 59.00 

Females 41 41.00 

Total 100 100.00 

 

Table 3: Distribution of patients by age groups 

Age groups Number of patients % of patients 

30-39yrs 8 8.00 

40-49yrs 26 26.00 

50-59yrs 31 31.00 

60-69yrs 25 25.00 

 

Table 4: HbA1c and Vitamin B12 levels in different age group of patients 

 

Age Group   No of Patients       HbA1c   Vitamin B12 

30-39            8     6.75±0.62    233.82±128.93 

40-49           26     8.07±1.39   326.73±146.35 

50-59           31     8.52±1.95   222.51±165.08 

60-69           25     8.66±2.10   256.80±233.23 

≥70           10    9.11±1.84   184.55±81.16 

Mean Vitamin 

B12 

                                         218.17±118.3 

Mean HbA1c                                          7.94±1.99 

Age group RDA(mcg) 

Adults 2.0 

Children  1.4 

Infants  0.5 

Pregnant and lactating women 2.6 
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Table 5: Correlation (r) between HbA1c and Vitamin B12 levels by Karl Pearson’s correlation coefficient 

method:  

Variables Correlation between HbA1c with 

r-value r² t-value p-value 

Vitamin B12 0.3161 0.0999 3.298 0.0013* 

 

Graph 1: HbA1c levels in different Age group of patients 

 

 

Blood HbA1c was found high in the age group of ≥70 years with a mean of 9.11. In our study results depicts 

that only 8% of patients in the age group 30-39 years had good glycemic control33. Remaining 92% of the 

patients had poor glycemic control with HbA1c ranging between 8.07% to 10.95%. As the duration of disease 

progresses HbA1c levels increased and serum Vitamin B12 levels decreased.(Table 7 and Graph 1) 

 

Graph 2: Vitamin B12 levels in Different age Groups of Patients 

 

 

  

Serum Vitamin B12 levels were found lowest in the age group of ≥70 years with a mean of 184.55 pg/ml. As the 

duration of disease progresses Vitamin B12 levels were found to decline. (Table 7 and Graph 2) 

Present study was statistically significant with a p value less than 0.05 concluding that a significant correlation 

exists between the parameters studied.(Table 8 and Graph 3) 
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Graph 3: Scatter diagram of correlation between HbA1c (%) and Vitamin B12 (pg/ml) 

 

 

The above scatter diagram shows the association between HbA1c and Vitamin B12. Coefficient of correlation is 

calculated for the given data (r=0.3136) which means a positive linear relationship exists. 

DISCUSSION 

Type 2 diabetes mellitus is a multifactorial disease linked to energy metabolism mainly carbohydrates and fats 

and has macrovascular and microvascular complications.14,24 

Glycated hemoglobin is used for assessing the glycemic status of diabetic patients of previous 3 months. 

Chronic hyperglycemia is linked with long term damage and failure of organs mainly eyes, kidney, nerves, heart 

and blood vessel.  

The correlation between Vitamin B12 and HbA1c is explained by role of Vitamin B12 in the carbohydrate 

metabolism.15,29 Type 2 Diabetes Mellitus is a disease associated with oxidative stress.14 Vitamin B12 is a potent 

antioxidant it stimulates methionine synthase activity through glutathione sparing effect and modifying 

signaling molecules to decrease the oxidative stress.30 RBC of Vitamin B12 deficient patients contains dwindled 

glutathione or enzymes, which were essential for degradation of glucose to ribose and further leads to elevation 

of coenzyme A in the liver.15 The increased fatty acid metabolism leads to increased intra-mitochondrial acetyl 

Coenzyme A; which inhibits pyruvate dehydrogenase  resulting in inhibition of phosphofructokinase  the key 

enzyme in glycolysis.31 Changing dietary pattern and sedentary lifestyle leads to insulin resistance worldwide 

and accumulation of fat in liver and develops NAFLD which progress to cirrhosis and carcinoma. Type 2 

diabetes mellitus is also associated with NAFLD which leads to insulin resistance and increased free fatty acid 

flux that develops steatosis and disrupting storage of Vitamin B12. In liver 4-5mg of Vitamin B12 is stored 

which fulfill the body requirement for 4-5years.32,15 Vitamin B12 acts as a co-factor in the form of methyl 

cobalamin for methionine synthase, as adenosyl cobalamin for methylmalonyl CoA mutase influencing its effect 

in mitochondria and cytoplasm.11 Vitamin B12 is required for the production of methionine a precursor of S-

Adenosyl methionine (SAM) for methylation reactions; where SAM acts as a methyl donor that is required in 

myelin formation, has important immunomodulator and neurotrophic effects. In mitochondria, conversion of 

methylmalonyl CoA to succinyl CoA exists; if there is any disruption in the pathway it produces elevated levels 

of homocysteine. Methylmalonic acid causes abnormal fatty acids formation, when these fatty acids are 

incorporated into sphingolipids (the component of myelin sheath) nerve impulse transmission may be 
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interrupted affecting the neuronal membrane resulting in neurological manifestations.2,11,15 Myelin basic protein 

has methyl arginine at position 107 in humans. Methylation of this protein is responsible for its integrity and 

stability. A defect in methylation due to Vitamin B12 deficiency produces an unstable MBP which leads to 

neurological disorder.33 

Accumulation of methylmalonyl CoA also inhibits the enzyme of fatty acid oxidation, carnitine palmitoyl 

transferase 1 causing lipogenesis.34 Hyperglycemia develops advanced glycation end products (AGE). AGE 

contributes to pathogenesis of demyelination by macrophages. Schwann cell abnormalities include both reactive 

changes (accumulation of lipid droplets, glycogen and pi granules of reich) and degenerative changes 

(effacement of cristae, mitochondrial enlargement, degeneration of abaxonal and adaxonal cytosol and 

organelles) leading initially to demyelination with development of neuropathy, axonal degeneration and 

inducing loss of nerve fibre.35 Thus serum vitamin B12 deficiency leads to peripheral neuropathy. 

So investigation of Vitamin B12 is important to monitor in patients with  Type 2 Diabetes Mellitus as the 

declining Vitamin B12 levels hampers the maintenance of enzyme system essential for utilization of 

carbohydrates and fats.36 

In the present study, the age distribution of patients was between 30 and 75 years with the mean age of 

54.47±10.54 and the findings of the present study was in support with the study done by Shamin Ahmed et al. 

where they found mean age of the study group as 54.14±7.14years.15 

In our study most of the subjects were in age group of 50-59 years and the findings of the present study was in 

corroboration with studies done by Anand et al and Shamin et al where the age group was 45-59 years and 51-

60years. Showing the higher prevalence of  Type 2 diabetes mellitus in this age group. 

 In the present study it was found that poor glycemic control depicted by higher HbA1c levels leads to Vitamin 

B12 deficiency. In our study it was found that diabetic patients had mean value of Vitamin B12 i.e 218±118.3 

pg/ml and higher level of HbA1c 7.94±1.99 which is similar to the findings of Sujatha Rani Akuri  where B12 

levels in cases were 214.63 pg/ml8 and Anand et al where HbA1c in Vitamin B12 deficient patients was 7.9%. 

CONCLUSION 

Chronic hyperglycemia represented by HbA1c values more than 7% affecting Vitamin B12 metabolism and 

storage. Vitamin B12 has a role in the form of co-enzymes (Methyl-cobalamin, Adenosyl-cobalamin) in 

carbohydrate and lipid metabolism. Vitamin B12 has a role in formation of myelin sheath by conversion of 

methylmalonyl CoA to succinyl CoA. Hyperglycemia forms of AGE products on nerve myelin contributing to 

demyelination with development of neuropathy and accumulation of methylmalonyl CoA leads to incorporation 

of faulty fatty acids into spingolipids affecting nerve impulse transmission. Hyperglycemia in T2DM caused by 

insulin deficiency or insulin resistance affects glucose uptake and metabolism; further production of NADPH 

and formation of glutathione is deranged leading to oxidative stress. Increased fatty acid metabolism leads to 

increased acetyl CoA, inhibiting pyruvate dehydrogenase; which in turn increases intracellular levels of 

pyruvate in liver, muscle and adipose tissue. Pyruvate inhibits phosphofructokinase one of the rate limiting 

enzyme of glycolytic pathway. Increased flux of fatty acids due to insulin resistance causes NAFLD deranging 

Vitamin B12 metabolism and storage.  

 In our study an attempt was made to find the affect of Glycemic control on Vitamin B12 status. The 

present study concludes that poor glycemic control (with mean HbA1c of 7.94±1.99%)  increases the risk of 
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developing Vitamin B12 deficiency (with mean  218.17±118.3) leading to neuropathy. Physicians should 

recommend measuring the serum Vitamin B12 level for screening and prevention of diabetic neuropathy. 
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ABSTRACT 

INTRODUCTION: Diabetes Mellitus is a group of disorders that develops a consequence of absolute or relative deficiency 

of the hormone insulin. Metformin is an oral agent in Biguanide class that produces its most prominent effect by decreasing 

gluconeogenesis and thus reduces hepatic glucose production. HbA1c reflects the average blood glucose levels for preceding 

8 to 12 weeks and HbA1c of more than 6.5% is recommended for the diagnosis of diabetes. Vitamin B12 is water soluble 

vitamin that plays a crucial role in cell reproduction, erythropoiesis, one carbon metabolism, nucleoprotein and myelin 

synthesis. The objective of this study was to see the status of Vitamin B12 in T2DM patients on metformin therapy. 

METHOD: Total 100 T2DM patients attending the Medicine OPD of KLE’S Dr. Prabhakar Kore Charitable Hospital. 

Serum Vitamin B12 was estimated by ECLIA on cobas e immunoassay analyzer and HbA1c is estimated by HPLC on 

Biorad D 10. 

RESULT:  Vitamin B12 levels in patients taking metformin was 161.99pg/ml, whereas patients without metformin therapy 

was 344.34pg/ml of Vitamin B12 levels. A significant positive correlation exist between metformin therapy and Vitamin 

B12 deficiency with a p value of <0.05. No correlation exists between HbA1c and Metformin dose, metformin duration and 

diabetic duration. 

CONCLUSION: The present study concludes that metformin induced vitamin B12 deficiency leads to neurologic damage 

with symptomatology of peripheral neuropathy which may be alternatively diagnosed as diabetic neuropathy. The diabetic 

patient on metformin therapy should be screened 6 monthly or annually for the subclinically diagnosis of Vitamin B12 

deficiency.  

KEYWORDS: Diabetes Mellitus, Vitamin B12, Metformin, Glycated hemoglobin, Neuropathy  

 

INTRODUCTION 

Diabetes mellitus is a group of metabolic disorder characterized by insulin resistance initially, impaired insulin 

secretion, insulin deficiency, increase glucose production and decreased glucose utilization and the 

complications arising from this disease is the major cause of death worldwide. The cells of the body cannot 

metabolize carbohydrate due to relative or complete lack of insulin and body breaks its own protein, fat, 

glycogen resulting in hyperglycemia.1, 2,3  

T2DM earlier referred as non-insulin dependent diabetes or adult onset diabetes, which accounts for 90-95% of 

all diabetes4, T2DM is heterogenous, initially, insulin resistance develops. Elevated insulin secretion to maintain 

normal blood glucose levels and pancreatic beta cells are unable to maintain increased demand of insulin and 
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slowly develops insulin deficiency5 and have impaired insulin action.1 Chronic complication are divided into 

microvascular (neuropathy, retinopathy, nephropathy) and macrovascular complication (coronary heart disease, 

peripheral arterial disease, cerebrovascular disease).  5% T2DM occurs due to genetic defect of pancreatic cell 

function (glucokinase gene on chromosome 7p) at younger age known as MODY6. 

Metformin is widely used as first line therapy for insulin resistance. It is considered as insulin sensitizer because 

it helps in lowering insulin levels, reduces hepatic glucose production, improves peripheral glucose utilization 

and helps in uptake and utilization of gut glucose. It activates AMP-dependent protein kinase and enters cell 

through organic cation transporters.7,8 The main site of action for metformin is liver where it suppresses glucose 

production and promotes glucose uptake by tissues via glucose transporters and inhibit hepatic gluconeogenesis 

by mediating activation of liver kinase B 1(LKB1), thus promotes synthesis of gluconeogenesis enzymes. It 

leads to hyperglycaemia by suppressing glucose production by liver.9 

Metformin was approved by FDA in 1994 and in 1996 it was approved in America, when it was found to reduce 

mortality and decreased diabetes related complication in Type 2 obese diabetes patients.10,11 It is estimated that 

routinely 120 million diabetic patients around the world are prescribed with metformin.12 

In 1985 WHO report mentioned the utility of HbA1c in diabetes. By 2010 ADA and major expert committee 

and association across the globe recommended HbA1c for the diagnosis of type 2 Diabetes mellitus13 In 2010 

ADA-Organized international expert committee and recommended adoption of HbA1c for the diagnosis of 

diabetes at a cut off 6.5%14 clinical significance of HbA1c in T1DM was given by Diabetes Control and 

Complications Trial and significance on T2DM was given by United Kingdom Prospective Diabetes Study. 

Measurement of HbA1C and Blood Glucose levels are used in routine management of patients with T1DM and 

T2DM 15 

Glycated Hb also known as HbA1c , is used as a guideline to check the status of patients glycemic status for 

preceding 3 months  or it represents value for glucose preceding 8 to 12 weeks and provides criteria for 

assessing glycemic control.16 

HbA1c measurement is recommended for monitoring glycemic control in pre-diabetic and diabetic patients with 

elevated level. HbA1c of more than 6.5% is recommended for the diagnosis of diabetes.15,17 

Vitamin B12 is also known as cobalamin18, extrinsic factor of castle and anti-pernicious anaemia factor. It is 

water soluble, heat stable and red colour and contains 4.35% cobalt by weight.19 

Vitamin B12 is not present in vegetarian diet except curd (3.0µg) is the good source because lactobacillus 

synthesizes Vitamin B12. Egg yolk, meat, cheese and liver is the richest source.19.20 

Vitamin B12 helps in synthesis of methionine from homocysteine and conversion of methylmalonylcoA to 

succinylcoA. Methionine is converted to SAM which donates its methyl group to myelin, membrane 

phospholipids and various neurotransmitters and free THF is liberated from N5 methyl THF which is used in 

synthesis of purine, pyrimidine and nucleic acid.20,21 

Vitamin B12 is mainly stored in liver (2-3mg) which is sufficient to cater the needs for 3 to 4 years, storage in 

small amount is observed in leukocytes and gastric mucosa. It is stored as a complex with Transcobalamin 1 and 

Transcobalamin 3.6,22 

In India vitamin B12 deficiency ranges from 16 to more than 60%. About 65 million people in India have 

diabetes. People receiving metformin therapy are at greater risk of developing vitamin B12 deficiency which is 

influenced by increasing age, metformin dose and duration of therapy.23,24 
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Study Design- 100 Patients attending Medicine OPD of KLE’s Dr.PrabhakarKore Charitable Hospital, Belagavi 

were selected according to the inclusion criteria and reports of HbA1c and vitamin B12 were c

details of metformin based therapy was enquired. Serum Vitamin B12 was estimated by Cobae e 

immunoanalyzer and HbA1c is estimated by Biorad D 10.

CASE SELECTION: 

 After obtaining Ethical Clearance from Ethics Committee for research on human 

Jawaharlal Nehru Medical College, Nehru Nagar, Belagavi dated 03/05/2018 with reference number 

MDC/DOME/103. A total 100 subjects were included in the study after following the inclusion and exclusion 

criteria. 

Inclusion Criteria: Type 2 diabetic mellitus patients on metformin therapy between age group of 30 to 70 

years, patients with symptoms of peripheral neuropathy.  

Exclusion Criteria: K/C/O Intrinsic factor deficiency, gastrectomy, terminal ileal resection, K/C/O pernicious 

anaemia, pregnancy, chronic Giardiasis, alcoholism, end stage renal and hepatic disease. 

 

RESULTS 

Figure 1: Gender wise distribution 

Figure 2: Age wise distribution 
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100 Patients attending Medicine OPD of KLE’s Dr.PrabhakarKore Charitable Hospital, Belagavi 

were selected according to the inclusion criteria and reports of HbA1c and vitamin B12 were collected and 

details of metformin based therapy was enquired. Serum Vitamin B12 was estimated by Cobae e 

After obtaining Ethical Clearance from Ethics Committee for research on human subjects of KAHER’s 

Jawaharlal Nehru Medical College, Nehru Nagar, Belagavi dated 03/05/2018 with reference number 

MDC/DOME/103. A total 100 subjects were included in the study after following the inclusion and exclusion 

2 diabetic mellitus patients on metformin therapy between age group of 30 to 70 

K/C/O Intrinsic factor deficiency, gastrectomy, terminal ileal resection, K/C/O pernicious 
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Figure 3: Duration of diabetes wise distribution.

Figure 4: Metformin therapy wise distribution

A Total 100 type 2 Diabetes Mellitus subjects were included in the present study.

In the present study, 38 patients were female and 62 patients were male (Figure 1). Mean age was 53.17±11.67 

years with a minimum age of 30 and maximum age of 76 years (Figure 2) and the duration of diabetes was 

4.86±3.57 years (Figure 3). 45% of patients were on Metformin Therapy (Figure 4). 

 

Table 1: Summary of Metformin dose (mg) and duration of Metformin therapy (years)

 Summary Metformin dose(mg)

Min 500.00

Max 1000.00

Mean 606.82

Median 500.00

SD 201.33

SE 30.35 

The metformin therapy ranged between 500 mg once daily to 1000mg twice daily for 1 to 6 years. 
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A Total 100 type 2 Diabetes Mellitus subjects were included in the present study. 

In the present study, 38 patients were female and 62 patients were male (Figure 1). Mean age was 53.17±11.67 

f 30 and maximum age of 76 years (Figure 2) and the duration of diabetes was 

4.86±3.57 years (Figure 3). 45% of patients were on Metformin Therapy (Figure 4).  

Summary of Metformin dose (mg) and duration of Metformin therapy (years) 

ormin dose(mg) Metformin therapy duration (years)

500.00 1.00 

1000.00 6.00 

606.82 3.23 

500.00 3.00 

201.33 1.17 

 0.18 

The metformin therapy ranged between 500 mg once daily to 1000mg twice daily for 1 to 6 years. 

1-5yrs
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55.00%
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In the present study, 38 patients were female and 62 patients were male (Figure 1). Mean age was 53.17±11.67 

f 30 and maximum age of 76 years (Figure 2) and the duration of diabetes was 

Metformin therapy duration (years) 

The metformin therapy ranged between 500 mg once daily to 1000mg twice daily for 1 to 6 years.  
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Table 2: Correlation between HbA1c with duration of diabetes, Metformin dose, Metformin duration by Karl 

Pearson’s correlation coefficient method 

Variables 

  

Correlation between HbA1c with 

r-value t-value p-value 

Duration of diabetes 0.1634 1.0605 0.2951 

Metformin dose -0.0245 -0.1571 0.8759 

Metformin duration 0.2389 1.5755 0.1228 

 

Glycated Hb is correlated with the duration of diabetes with a p value of 0.29, with metformin dose (p value of 

0.87) and with metformin duration ( p value of 0.12) which is not statistically significant. 

Diagram 1: Scatter diagram of correlation between HbA1c with duration of diabetes, Metformin dose, 

Metformin duration. 

 

The above scatter diagram shows that there is a positive correlation between duration of T2DM and HbA1c as 

the duration of diabetes increases HbA1c also increases showing poor glycemic control. There exists inverse 

correlation between metformin Dose and HbA1c levels with a (r value of –0.024) showing that as the dose of 

metformin levels increases HbA1c levels decreases showing improvement in glycemic control exists. There is a 

positive correlation between metformin duration and HbA1c levels with a (r value of 0.238). 

Table 3: Comparison of Metformin dose (No and Yes) with HbA1c scores by t test 

Metformin dose Mean SD SE t-value P-value 

No  7.75 2.12 0.29 -1.1074 0.2709 

Yes 8.19 1.83 0.27   

 

t value when correlated with duration of diabetes and HbA1c  the  t value is ( 1.0605) and correlation between 

metformin therapy duration has a greater t value ( -1.1074) thus showing strong evidence against null hypothesis 

but with insignificant p value. 
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Table 4: Correlation between Vitamin B12 levels with duration of diabetes, Metformin dose, Metformin 

duration by Karl Pearson’s correlation coefficient method. 

Variables 

  

Correlation between Vitamin B12 levels with 

r-value t-value p-value 

Duration of diabetes -0.0798 -0.5128 0.6108 

Metformin dose -0.2411 -1.5907 0.1194 

Metformin duration -0.2961 -1.9853 0.0538 

 

Karl pearson’s correlation between Vitamin B12 levels with duration of diabetes, metformin dose, metformin 

duration ( r value is -0.0798, -0.2411 and -0.2961) depicting that chronicity of T2DM decreases Vitamin B12 

levels, higher metformin dose and longer duration of metformin depicts vitamin B12 levels with a significant p 

value of 0.0538. 

Diagram 2: Scatter diagram of correlation between Vitamin B12 levels with duration of diabetes, Metformin 

dose, Metformin duration 

 

The above scatter diagram shows that there exists a negative correlation between Vitamin B12 levels with 

duration of diabetes, Metformin dose, Metformin therapy duration as depicts in the scatter diagram above.  

Table 5: Comparison of Metformin dose with Vitamin B12 levels by t test 

Metformin dose Mean SD SE t-value P-value 

No  344.34 203.05 27.38 5.7309 0.0001* 

Yes 161.99 72.16 10.76   

*p<0.05 

Vitamin B 12 levels depicts with higher dose of Metformin therapy shows statistically significant with a p value 

of <0.0001. 

 

 

 



Indian Journal of Basic and Applied Medical Research; December 2019: Vol.-9, Issue- 1, P. 18 – 26  
 

24 
www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 
 

 

DISCUSSION 

India is at the top of the world with highest number of people with diabetes mellitus (31.7 millions). WHO 

predicted that by 2030 DM may affects upto 79.4 million individuals in India.23 

Vitamin B12 plays a crucial role in carbohydrate utilization and a lower level of Vitamin B12 status causes 

hyperglycemia.24 

Metformin is used for the treatment of diabetes, it affects the calcium dependent ileal cell membrane receptors 

needed for uptake of B12 Intrinsic factor and it reduces serum Vitamin B12 absorption upto 30%.25,26 Metformin 

induced vitamin B12 deficiency in T2DM patient which include alteration in small bowel motility, bacterial 

flora, competitive inhibition and inactivation of vitamin B12 absorption, alteration in Intrinsic Factor levels, 

interaction with cubilin endocytic receptors or the effect of calcium on cell membrane have been suggested to 

the play role as biguanide group being protonated and gives positive charge to membrane which displace 

divalent cation such as calcium. So, metformin inhibits calcium dependent absorption of Vitamin B12 IF 

complex at terminal ileum which is reversed with calcium supplementation. Metformin also reduces the fasting 

plasma glucose and insulin levels, improves the lipid profile and promotes modest weight loss and the major 

toxicity of metformin is lactic acidosis is very rare and can be prevented by careful patient selection. In the 

present study it was found that patients taking metformin (dose,duration) having a lower vitamin B12 levels 

with a (p value 0.0001). Metformin dose and treatment duration were most compatible risk factor for Vitamin 

B12 deficiency.1,22, 26, 27 

Vitamin B12 deficiency is important because it causes bone marrow failure and demyelinating nerve diseases 

and even shows neurological symptoms such as paresthesias, impaired vibration sensation and proprioception 

which are potential result of neurological damage.10, 26 

According to Allan S Brett, Glycosylated hemoglobin levels on patients prescribed with metformin reduced 

mean HbA1c levels by 1.1% and comparison between low dose and high dose metformin, HbA1c level was 

0.3% lower with high dose therapy. In our study the mean HbA1c levels is 8.9%. Our study shows a clear 

relationship between the increase dose of metformin leads to vitamin B12 deficiency. 

CONCLUSION 

Metformin induced vitamin B12 deficiency is caused by impaired vitamin B12 metabolism as discussed earlier. 

Deficiency of vitamin B12 leads to neurological damage and required for the production of methionine a 

precursor of S-Adenosyl methionine (SAM) for methylation reactions; where SAM acts as a methyl donor that 

is required in myelin formation, has important immunomodulator and neurotrophic effects. In mitochondria, 

conversion of methylmalonyl CoA to succinyl CoA exists; if there is any disruption in the pathway it produces 

elevated levels of homocysteine. Methylmalonic acid causes abnormal fatty acids formation, when these fatty 

acids are incorporated into sphingolipids (the component of myelin sheath) nerve impulse transmission may be 

interrupted affecting the neuronal membrane resulting in neurological manifestations.6,12,28 Myelin basic protein 

has methyl arginine at position 107 in humans. Methylation of this protein is responsible for its integrity and 

stability. A defect in methylation due to Vitamin B12 deficiency produces an unstable Myelin Basic Protein 

which leads to neurological disorder29 and presented as peripheral neuropathy which may be alternative 

diagnosed with diabetic neuropathy. Low vitamin B12 concentration is associated with impaired nerve 

conduction velocities and poorer response to light touch by monofilament detection27 
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 The diabetic patient on metformin should take adequate amount of vitamin B12 to prevent the 

deficiency. 

 Serum vitamin B12 levels should be maintained in normal range to reduce the risk of developing 

neuropsychiatric disorders. 

 Annual screening should be done to reduce the vitamin B12 deficiency status. 

 Maximizing metformin dose can improve glycemic control in persons with T2DM which supports that 

improved and optimized use of metformin can reduced the HbA1c levels by 1.1% 

CONFLICTS OF INTEREST: 

There exists no conflict of interest amongst the authors regarding the process of publication and position of 

authors.  
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Abstract 
Background: The Government of India announced that the Rs 500 and Rs. 1000 denominated 

currency notes will cease to be legal tender. The move was targeted towards tackling black money, 

corruption and terrorism. 

Methods: The present study was carried out in Primary Health Centre, Kinaye, Rural Health Training 

centre, department of community medicine, Jawaharlal Nehru medical college, Belagavi. 

Results: Out of 400 participants 74.5% were between 18-40yrs age group and 66.5% of respondents 

were females. Majority of the study population were married (75.25%) & belonged to nuclear families 

(63.5%). 85.75% of the participants were literate& 28.25% belonged to class IV of Modified BG 

Prasad Classification. Majority (98.75%) of the population were aware of demonetization. Most of 

them came to know about from demonetization from television (74.98%) or from family and neighbors 

(12.91%). 59.2% of respondents believe that Demonetization will eliminate corruption. Almost 45% 

think it will affect their health seeking behavior. 29.11% of the study population hesitated to visit 

health care provider due to demonetization. Majority of population (71.65%) did not lose working days 

as the study population largely consists of female.  

 

Keywords: Demonetization, expenditure, health seeking behavior 

 

Introduction 

On the eve of 8th November 2016, the Indian Government made an inventive attempt to 

strike the black money hoarders and fake currency suppliers. The Prime Minister made a 

national announcement that 500 and 1000 rupee notes would stop to be legal tender money 

from midnight, thereby nullifying 86% of Indian currency [1]. In the subsequent weeks, this 

demonetization has had an enormous effect on the day to- day lives of Indian people, 

including on their ability to purchase essential commodities and services, and has also been 

met with complex and unexpected implementation issues. Banks and ATMs across the 

nation are struggling to meet demand to exchange the old bills. Although the Indian Prime 

Minister had called on the public to bear a predicted 50 days of inconvenience before a 

return to normalcy, there is widespread panic and skepticism, and the Indian Supreme Court 

has warned of the possibility of riots due to the extreme difficulties people are facing in their 

daily lives with limited access to cash [2]. Healthcare businesses and organizations are 

contending with extraordinarily new financial, demographic, and regulatory pressures. A 

challenging global economy continues to strain the bottom lines of providers, payers, and 

pharmaceutical companies. According to a study conducted in city of Ahmedabad, Gujarat, 

majority of rural population prefer to visit government & trust hospital. Also, Borrowing & 

selling of assets for treatment was more prevalent in rural residents [3]. Only 13 per cent of 

the rural population had access to insurance cover. Around 86 percent of the rural 

populations were not covered under any scheme of health expenditure support. The poorer 

households appear unaware or are beyond the reach of such coverage. There were reports 

about denial of health care to those without valid currency, where up to 60% to 70% people 

seek treatment from Private sector and Health Insurances are yet to spread, this was 

inevitable. Media reported 58 deaths in the country, related to demonetization. However 

there is no report about the impact of demonetization in India, except an editorial in a 

reputed journal [4]. 
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In a short span of time, various studies focusing on the 

economic impact of demonetization have come up. The 

following study aims to assess the awareness of rural 

population towards demonetization and its impact on health 

care. Thus the following study was taken to assess impact of 

demonetization on health seeking behavior and expenditure 

pattern among population residing in a rural area of 

Belagavi. 

 

Materials and Methods 

The present study was carried out in Primary Health Centre, 

Kinaye which is a rural field practice area of department of 

community medicine of Jawaharlal Nehru Medical College, 

Belagavi. Data was collected from a total 400 people 

attending Out Patient Department of Primary Health Centre 

Kinaye and door to door survey using simple random 

sampling. The information gathered using semi structured 

questionnaire, which included questions related to 

demonetization and its impact on health care. Questionnaire 

was translated to Kannada, Marathi and Hindi and filled by 

11 Interns of batch 2011, who were posted in Primary 

Health Centre. Socio- Economic status of participants was 

assessed using modified B.G Prasad classification.5 

Statistical analysis was done using Excel Sheets. 

 

Results 

 
Table 1: Socio demographic distribution of study participants 

 

Indicator Frequency Percentage (%) 

Age( in years) 

18-40 298 74.5 

41-65 85 21.3 

66 & above 17 4.2 

Sex 

Male 266 66.5 

Female 134 33.5 

Socioeconomic Status 

Class I 21 5.2 

Class II 90 22.5 

Class III 74 18.5 

Class IV 113 28.2 

Class V 102 25.5 

Education 

Illiterate 57 14.2 

Primary 54 13.5 

High school 178 44.5 

PUC & above 111 27.7 

Total 400 100 

 

Out of 400 participants 74.5% were between 18-40 yrs age 

group & 21.25% were in 41-65yrs age group. 66.5% of 

respondents were females and 33.5% were males. Majority 

of the study population were married (75.25%) & belonged 

to nuclear families (63.5%). 85.75% of the participants were 

literate& 28.25% belonged to class IV of Modified BG 

Prasad Classification 

 
Table 2: Knowledge about demonetization 

 

Indicator Frequency Percentage (%) 

Awareness about demonetization 

Aware 395 98.7 

Not aware 05 1.3 

Source of information of demonetization 

Television 298 74.4 

News paper 35 8.8 

Government officials 16 4.0 

Family & neighbours 51 12.8 

Total 400 100 

 

Majority (98.7%) of the population were aware of 

demonetization. Most of them came to know about from 

demonetization from television (74.9%) or from family and 

neighbors (12.9%) 

 

Table 3: Belief of study population about demonetization 
 

Belief Frequency Percentage (%) 

Will eliminate corruption 237 59.2 

Will not eliminate corruption 163 40.8 

Total 400 100 

59.2% of respondents believe that Demonetization will eliminate corruption 
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Table 4: Effect of demonetization on health seeking behavior 
 

Effect of demonetization on health seeking behaviour Number of respondents Percentage (%) 

Affects health seeking behaviour 178 44.5 

Doesn’t affects health seeking behaviour 222 55.5 

Total 400 100 

Place of treatment 

Choosing home remedy over allopathy 42 23.7 

Taking over the counter drugs from pharmacy instaed of visiting a doctor. 45 25.6 

Visiting only government hospitals. 87 49.3 

 

Almost 45% think it will affect their health seeking 

behavior. 29.11% of the study population hesitated to visit 

health care provider due to demonetization. They felt they 

would resort to taking over the counter drugs from 

pharmacy (25.6%) & choosing home remedies over 

allopathy (23.86%) due to lack of cash following 

demonetization . 

 
Table 5: Number of working days lost due to bank queue 

following demonetization. 
 

Number of working days 

lost 

Number of 

respondents 
Percentage 

1 day: 34 30.35 

2 days: 48 42.85 

3 or more days: 30 26.8 

 

Majority of population (71.65%) did not lose working days 

as the study population largely consists of female and rest 

visited bank after working hours. 

 
Table 6: Health care provider visited for major illness. 

 

Preferred health care 

provider 

Number of 

respondents 

Percentage 

(%) 

ANM/AWW: 9 8.9 

Pharmacist: 7 6.9 

Govern. Doctor: 53 52 

Private Doctor: 43 42.1 

 

Among 395 respondents, 25.85% (102 respondents) claimed 

to have suffered from major illness after demonetization. 

Most of them 51.96% (53 respondents) visited government 

doctors for treatment. Following treatment 76.49% (77 

respondents) of 102 respondents became alright and rest 

24.5 % (25 respondents) mostly revisited government 

doctors 64% (16 respondents). A few 36 % (9 respondents) 

went to private doctors. 

 
Table 7: Expenditure on major illness. 

 

Money spent on 

treatment in rupees 

Number of 

respondents 

Percentage 

(%) 

0-1000: 86 84.3 

1001-2000: 8 7.84 

2001 & above: 8 7.84 

 

28.3% (29 respondents) of 102 respondents had to borrow 

money to pay for treatment.  

 

Discussion and Conclusion 

Almost all the participants in our research were aware of 

demonetization either via television or other specified 

sources. Though more than half of them believed that it 

would help curb the menace of corruption, almost 45% 

believed it had also affected their health seeking behavior. 

They felt they would resort to taking over the counter drugs 

from pharmacy & choosing home remedies over allopathy 

but majority of participants who actually got sick visited 

government or private practitioners. Minority of the study 

group lost on an average of 2 working days standing in 

queue for monetary transactions. One- third of the study 

population who got sick had to borrow around 1000 rupees 

due to demonetization for treatment. Case series report done 

by Arjun G et al, have opined that All three patients were 

males. The psychosocial reasons explaining more men than 

women in hospital setting contrary to that in community 

may be still holding. Or perhaps demonetization affected 

them more as usually men earn and manage money in 

Indian culture. The first case had no predisposition while the 

second case had predisposition in terms of positive family 

history. The third case was a diagnosed case and was in 

remission for decades. Hence the question of cause, 

precipitation or coincidence could not be answered.4 

This study is one of the first few studies done in a rural 

setup in North Karnataka to assess the effects of 

demonetization on health seeking behavior. The outcomes 

of this study can be used as a base for large scale studies in 

different setups. 
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Case Report

IntroductIon

Psoriasis is a chronic inflammatory skin disorder characterized 
by scaly erythematous plaques and compromise of different 
body zones, usually with pruritus, and has a significant negative 
impact on quality of life.[1]

Psoriasis that involves the inguinal creases, axillae, 
submammary folds, gluteal cleft, umbilicus, and other body 
folds is known as flexural or inverse psoriasis.[2] Inverse 
psoriasis is a rare form of psoriasis that affects between 3% 
and 7% of the patients with psoriasis, but its actual incidence 
is still unknown.[1,2] Pityriasis amiantacea is an inflammatory 
scaling reaction over the scalp, often without any evident cause 
and at any age.[3]

case report

A 20-year-old known case of achondroplasia presented 
with itchy erythematous plaques over the bilateral axillary, 
inframammary, and gluteal skin folds with diffuse scaling 
over the scalp on and off for 5 years. She was born 
out of second-degree consanguineous marriage with no 
developmental delay. The patient had previously received 
a broad range of topical and systemic therapies that had to 
be discontinued due to ineffectiveness. She presented to our 
outpatient department with exacerbation of the symptoms in the 
past 2 months and also had a history of winter exacerbation. On 

examination, there were short limb dwarfism, frontal bossing, 
and lumbar lordosis, with the scalp showing diffuse, thick, 
yellow-colored scales with matting of hair. The lesions in the 
intertriginous area were moist, erythematous plaques with no 
scaling [Figures 1 and 2]. A differential diagnosis of seborrheic 
dermatitis, fungal and bacterial intertrigo, inverse psoriasis, 
and Hailey–Hailey disease was considered. Dermoscopy 
showed regularly arranged bushy red dots with thick, large, 
yellow-colored scales over the scalp, suggestive of psoriasis 
with pityriasis amiantacea, and to confirm the diagnosis, skin 
biopsy was done which showed features of hyperkeratosis 
and parakeratosis with hypogranulosis, elongated rete ridges, 
and suprapapillary thinning suggestive of inverse psoriasis 
[Figure 3]. Due to financial constraints, the patient was started 
on dapsone 100 mg, gentian violet over the involved areas, 
and topical antifungal with steroid combination was applied 
application only over the scalp for 1 month. After 1 month of 
dapsone therapy, the patient started showing improvement 
in scalp and flexural lesions [Figures 4 and 5]. Dapsone was 
continued with good remission lasting for 3 months.

Inverse Psoriasis with Pityriasis Amiantacea Treated 
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dIscussIon

Inverse psoriasis may occur as a primary disorder or as a Koebner 
phenomenon on the top of infective or seborrheic intertriginous 
dermatoses.[2] However, as treatment for psoriasis vulgaris is also 
effective for inverse psoriasis, it seems to have a pathophysiology 
similar to plaque psoriasis in other skin area. The pathophysiology 
involves an alteration in the activation of CD4 and CD8 T-cells 
and proliferation and differentiation of keratinocytes. It is still 
incompletely understood as to why the disease commences in this 
particular area; the anomalous proliferation and differentiation of 
keratinocytes may suggest that Koebner phenomenon of constant 
local mechanical and chemical irritation of flexion folds possibly 
perpetuates the process.[4]

Inverse psoriasis usually presents itself as erythematous, 
well-demarcated, thin, and often symmetrical plaques in 
the intertriginous areas with poor or nondesquamation and 
lacks classical scaling of plaque psoriasis.[5] The lesions are 
associated with pruritus, pain, or burning sensation, causing 
irritation and scratching, leading to Koebner phenomenon and 
local lichenification.[6]

The intertriginous area are usually warmth with moisture and 
frequent friction leads to maceration; the area is associated 
with absence of scaling, leading to modified clinical 
appearance of psoriasis in flexion folds, compared to classical 
psoriasis. Hence the diagnosis becomes difficult and resistant 
to treatment, when compared to other skin zones.[7] Skin 
biopsy might be an option, which shows the same classical 
histopathological characteristics, and dermoscopy shows the 
regularly arranged homogenous red dots.

Treatment options are usually limited and often difficult to 
determine because of the lack of evidence-based data, high 
sensitivity of the area involved, and increased penetration of 
topical treatments in this vulnerable zone, making it a challenge 
for the clinician. Treatment includes the use of weaker 
topical corticosteroids as a first-line treatment and Vitamin D 
preparations or tar-based treatments as second-line options.[8] 
There are reported cases with dapsone as a treatment option, 
which has shown great effectiveness and complete remission 
after 4 weeks of treatment. It acts by inhibiting neutrophilic 
adhesion and chemotaxis and myeloperoxidase.[1]

Pityriasis amiantacea, also known as asbestos scalp, is an 
inflammatory scaling reaction of the scalp, occurring at any 
age.[9] It is characterized by large plates of scales firmly 
adherent to the hair and scalp. The condition usually begins 

Figure 1: Erythematous plaques in the inframammary area with erosions 
(pretreatment)

Figure 2: Asbestos‑like scales over the scalp (pretreatment)

Figure 3: Histopathology suggestive of psoriasis

Figure 4: Posttreatment with dapsone therapy
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during teenage years and can progress to typical psoriasis in 
2%–15% of patients.[10] The essential features responsible 
for the asbestos-like scaling are diffuse hyperkeratosis and 
parakeratosis together with follicular keratosis, which surround 
each hair with a sheath of horn. It can also be observed as a 
sequel or complication of streptococcal infection, seborrheic 
dermatitis, atopic dermatitis, and lichen simplex. Treatment 
modalities mainly include topical anti-inflammatory 
corticosteroids and salicylic acid 5%–10%. Clobetasol 
propionate and ketoconazole 2% shampoo are effective.[10]

Inverse psoriasis is a rare condition with an incidence of 
3%–8%. Inverse psoriasis associated with pityriasis amiantacea 
and achondroplasia has not been reported in literature. Inverse 
psoriasis because of affection in the intertriginous areas 
becomes difficult to treat, and we have treated it with unique 
low-cost drug like dapsone, which showed remarkable efficacy 
limiting the use of more toxic immunosuppressives.
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Abstract

�enitourinary� tuberculosis� (����)� occurs� in� 15-
20��cases�of�pulmonary�tuberculosis.�Reconstructive�
surgery� for� ����� is� re�uired� for� cases� with�
grossly� distorted� and� dysfunctional� anatomy� that�
are� unlikely� to� regress� with� chemotherapy� alone.�
�he� goals� of� augmentation� cystoplasty� includes�

increasing�bladder�capacity,�while�retaining�as�much�
of�bladder�as�possible.�Various�bowel�segments�(from�
the� stomach� to� the� sigmoid� colon)� have� been� used�
for� bladder� reconstruction.�We� report� a� case� of����
tuberculosis�with�a�small�capacity�bladder�and�a�non-
functioning�left�kidney.

�ey�ords:� �enitourinary� tuberculosis;�
Ileocaecocystoplasty;�Ileocystoplasty.
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Introduction

�uberculosis�(��)�affects�all�the�organ�systems�of�the�
body,�including�the�genitourinary�(��)�tract.�If�left�
untreated,�������can�lead�to� irreversible�damage�
with� serious� conse�uences� such� as� renal� failure�
and�infertility.�It�is�important�to�consider����in�the�
differential�diagnosis�of�several����disorders.�It�is�a�
great�imitator,1�and�can�mimic�many�other�diseases�
and�complicate�the�correct�diagnosis�and�treatment�
of�infected�patients.����is�commonly�seen�in�India�
and�the�diagnosis�of�������increasingly�relies�on�
clinical�recognition�and�a�high�index�of�suspicion.2,�

��here�has�been�a�steady�decline�in�the�incidence�
of����since�the�year�2000.��ortality�due�to����has�
fallen� by� 45�� since� 1990.4� �everal� new� obstacles�
have� also� surfaced� in� regards� to� control� and�
treatment�of���.��hese�include�medical�conditions�
that�promote�resurgence�of����such�as�the�human�
immunode��ciency� virus� (�IV)� epidemic� in� sub-
�aharan� Africa� and� the� rapid� increase� in� obesity�
and� diabetes� worldwide.5,�� �he� appearance� of�
multidrug� and� extensive� drug� resistance� has� also�
compromised�the�control�and�treatment�of���.��he�
fre�uency�of����involvement�among�patients�who�
develop���� varies� signi��cantly�depending�on� the�
population� studied.� In� developed� countries,� ���
���has�been� found� in�2�� to�10��of�patients�with�
pulmonary���.5�In�contrast,�the�fre�uency�of�������
in�developing�countries�approaches�15��to�20�.��In�
the� developing�world,� the���� tract� is� the� second�
most� common� extrapulmonary� site� after� lymph�
nodes.�

� Descending� infection� affects� the� bladderand�
it� usually� begins� near� the� ureteral� ori��ces� and�
spreads� along� the� lymphatics� to� other� areas.� �he�
��� bacilli� implant� in� the� urothelium� and� cause� a�
patchy�cystitis�similar�to�that�in�the�ureter.�Cystitis�
leads�to�ulcerations.��he�dome�of�the�bladder�is�the�
most�affected,�whereas�the�trigone�and�neck�usually�
remain� unaffected.� �ucosal� in��ammation� and�
friability� of� tissues� leads� to� haematuria.�� Chronic�
in��ammation�and�mucosal�scarring�over�a�period�of�
a�year�leads�to�contracture�of�the�bladder.9��rinary�
fre�uency,� urgency,� pain,� and� dysuria� become�
prominent�when�bladder� capacity� reduces� to� less�
than� 100� mL.� �he� severely� contracted� �thimble��
bladder�typically�has�a�capacity�of�less�than�20�mL.�
�ladder�contraction�is�a�late�complication�of�������
and�is�more�common�in�the�developing�world�(12��
vs.�4��of����cases�in�developed�countries),�where�
diagnosis� occurs� after� disease� is�more� advanced.�

We�report�a�case�of���� tuberculosis�with� a� small�
capacity�bladder�and�a�non-functioning�left�kidney.�

Case��eport

A� �5� year� old� male� presented� to� the� �rological�
services�of�the�hospital�with�history�of�supra-pubic�
catheteri�ation�for�a�urethral�stricture.��he�patient�
had�presented�with�poor�urinary���ow,� fre�uency,�
urgency� and� fever� to� a� private� hospital.� �e� was�
evaluated� and� diagnosed� to� have� genito-urinary�
tuberculosis.� �e� was� started� on� multi� drug� anti-
tubercular�treatment.��ver�a�period�of�4�weeks�his�
urinary� stream�worsened� and�needed� suprapubic�

Fi��� �a:�C���rogram� shows�dilated�Rt.� Pelvic� calyceal� system�
with� ureter� dilated� right� up� till� the� bladder.� �ladder� is� small�
with�a�capacity�of�less�than�50�cc

Fi��� �b:� �hows� radioisotope� Renogramwith� a� non-functioning�
left�kidney
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catheteri�ation�for�an�impassable�urethral�stricture.�
�e� was� referred� to� our� hospital� for� further�
management.

� �he� patient�s� hemogram� was� normal,� serum�
creatinine�was� 1.��mg��and� serum�uric� acid�was�
11.5� mg�.� �ene� �pert� test� for� tuberculosis� was�
negative,� abdominal� ultrasonography� revealed�
cystitis� with� bilateral� hydroureteronephrosis.�
Ascending� urethrogram� revealed� a� pan-urethral�
stricture.� Patient� could� not� void,� hence� voiding�
cystourethrogram� was� not� possible.� Computed�
tomogram�(C�)�showed�right�pelvicalyceal�system�
(PC�)� moderately� dilated� and� the� entire� right�
ureter�was�dilated�upto�the�bladder� (Fig.�1a).��he�
left�PC�� too�was�dilated�and� the�entire� left�ureter�
was�dilated.��he�left�kidney�was�small�in�si�e.��he�

bladder�was� small,� capacity� �50� cc.� Radioisotope�

renogram� showed� a� non-functioningleftkidney�

(Fig.�1b).

�ndercover� of� anti-tubercular� treatment,�

patient� was� prepared� and� underwent�

left� nephroureterectomy,� augmentation�

ileocystoplasty,� right� ureteric� reimplantation� into�

the� ileum� and� temporary� perineal� �rethrostomy�

(Fig.�2a,�b���c).��he�left�kidney,�ureter�and�a�part�of�

excised�bladder�was� sent� in� for� histopathological�

examination.� �he� patient� had� an� uneventful�

recovery� and� was� discharged� on� the� �th�

postoperative� day.� �uccal� mucosal� urethroplasty�

was� planned� for� the� pan-urethral� stricture� ��

months�later.�

Fi����a:��hows�the�open�bladder�with�a�catheter�and�loop�of�ileum�tubulari�ed.

� �b:�Ileocystoplasty�completed.

� �c:��he�Rt.��reter�reimplanted�into�the�ileum.

Fi��� �a:� �ladder:� �hows� wall� of� bladder� with� ulceration� of�
mucosa�and�chronic�inflammatory�infiltrate.

Fi����b:��idney�showing�epitheloid�cell�granuloma.�Pelvic�wall�
shows�granulomatous�inflammation�and�necrosis.�

�istopathological� examination�showed�features�
of� chronic� pyelonephritis� of� the� left� kidney� with�
epitheloid� granulomas� and� scanty� necrosis.�
�ections� from� bladder� revealed� ulcerations� of�

R.�.�Nerli,��hankar��,��hridhar�C.��hagane,�et�al��/�Augmentation�Ileocystoplasty�for�A�Case�of��mall�
�ladder�with��uberculosis:�A�Case�Report

mucosa�with�chronic�in��ammation�and�tubercular�
granuloma� (Fig.��a���b).��ections� from�peritoneal�
lesions� showed����granulomas�with� necrosis�and�
dystrophic�calci��cation.�
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�iscussion

Reconstructive� surgery� for� ����� is� re�uired� in�
a� number� of� cases� with� grossly� distorted� and�
dysfunctional�anatomy�that�are�unlikely�to�regress�
with� chemotherapy� alone.� About� 55�� of� patients�
with� ��� ��� will� re�uire� surgical� management�
during� the� course� of� their� disease.�� Intervention�
is� more� fre�uent� as� disease� advances.� �urgical�
procedures� are� performed� to� relieve� urinary�
obstruction�and�drain�infected�material,�to�remove�
nonworking� infected� kidneys� in� cases� resisting�
cure,� to� improve�medically� resistant�hypertension�
secondary� to� a� functionally� excluded� kidney,� or�
to� reconstruct� the� urinary� tract.� Currently,� more�
than� half� of� operations� performed� for� ��� are�
reconstructive.10

�he� goals� of� augmentation� cystoplasty� include�
increasing� the� bladder� capacity,� while� retaining�
as� much� of� bladder� as� possible.� Various� bowel�
segments�(from�the�stomach�to�the�sigmoid�colon)�
have� been� used� for� bladder� reconstruction� and�
augmentation.� �he� aim� of� the� reconstructive�
surgery� includes� (1)� increase� in� the� si�e� and�
capacity� of� the� urinary� bladder� so� as� to� enable�
the�patient� to�retain�urine� for�a�reasonable�period�
of� time,� (2)� creation� of� a� low-pressure� (less� than�
�0� cm� of� water)� reservoir� during� storage� and� a�
high-pressure� compressor� during�micturition� and�
(�)� prevention� of� incontinence� and� infection� that�
may� jeopardi�e� upper� urinary� tract� integrity.10� A�
minimum� of� four� weeks� of� A��� (anti� tubercular�
treatment)�is�recommended�prior�to�surgery�so�as�
to�stabili�e�the�lesion�and�allow�better�planning�of�
reconstructive�surgery.5

Professor�Antoni� introduced�ileocystoplasty� for�
tubercular�contracted�bladder.10,11��he�ileum�is�used�
as�an�attachment�to�the�bladder�wall�by�a�lateral�or�
terminal�anastomosis�or�as�a���at�graft�incorporated�
in�the�bladder�wall.��he�reabsorption�of�ammonia,�
ammonium� chloride� and,� to� a� lesser� extent,�
secretion� of� bicarbonate� by� the� bowel� segment,�
produces�a�biochemically�detectable�acid-base�and�
electrolyte� disturbance� in� virtually� all� patients.�
Augmentation� cystoplasty� although� commonly�
performed�through�the�open�techni�ue,�the�use�of�
minimally� invasive� approaches� like� laparoscopy�
and� robot-assisted� laparoscopy� has� been� now�
employed�especially�in�augmenting�the�bladder.12
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Original Article

INTRODUCTION

Growth and development of  a normal infant includes 

development in all domains, i.e., motor, cognitive, social, 
behavioral, and emotional. There are great ranges of  
normal variations in the rate of  development. When a child 
fails to attain these key milestones within the expected age 

Objective: Global developmental delay is the term used when a child lags or has a delay in all the domains 
of development. Early detection of this delay is a necessity to commence with early intervention. 
This study aimed to determine the concurrent validity of gross motor component of Ages and Stages 
Questionnaire-3 (ASQ-3) with the motor scales of Developmental Assessment Scales for Indian Infants (DASII) 
in risk infants <6 months.
Materials and Methods: This cross-sectional study included  risk infants in the age group of 
1–6 months (n = 97). They were assessed using the age-appropriate ASQ-3. The parents/caregivers of the 
children filled in the child-appropriate responses. The children were then assessed using the DASII. The 
scores of ASQ-3 and DASII were recorded as per the instructions in their respective manuals.
Results: One hundred and fifty infants were screened for eligibility, of which only 97 were eligible according 
to the study criteria. Fifty-four children failed on the gross motor domain of ASQ-3, whereas sixty children 
failed on the motor scales of DASII. The overall sensitivity and specificity of the ASQ-3 were found to be 
73.80% and 89.83%, respectively. The sensitivity of the ASQ-3 at 2 months was 75% and 66.67% at 4 and 
6 months. The specificity of the ASQ-3 at 2, 4, and 6 months was 88%, 90%, and 93.33%, respectively.
Conclusion: ASQ-3 has strong characteristics to detect motor developmental delay in infants at risk for 
developmental delay.

Keywords: Ages and Stages Questionnaire-3, Developmental Assessment Scales for Indian Infants, 
Developmental delay, Risk infants
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ranges, the child is said to suffer from developmental delay. 
Global developmental delay is the term used when a child 
lags or has a delay in all the above‑mentioned domains of  
development.[1] Around 10% of  children are estimated 
to suffer from developmental delay; the incidence being 
increased with the improved rates of  survival of  neonates 
at risk.[1] The WHO statistics affirm that the survival rates 
of  the neonates have improved over the years, but the 
associated comorbidities suffer negligence.[2]

There are various factors which influence the course of  
development, and these include the prenatal, perinatal, 
and postnatal factors. The prenatal factors comprise 
genetic factors, placental problems, infections and drugs 
in pregnancy, maternal nutrition, and premature delivery. 
The perinatal factors comprise hypoxia, malpresentation, 
hypoxic–ischemic encephalopathy, intraventricular 
hemorrhage, neonatal seizures, and low birth weight. The 
postnatal factors encompass illness, infection, nutrition, 
socioeconomic factors, cultural practices, parental health 
and attitudes, management of  disability, health surveillance, 
education and opportunities in life. It is the prenatal factors 
recognized to be dominant in affecting the development of  
a child.[3] Early intervention forms the basis for treatment of  
developmental delay; therefore, it becomes utmost important 
for screening of  developmental delay at an earlier age.

According to a systematic review, for distinguishing of  
developmental and behavioral problems in primary care, it was 
noted that the deprivation of  formal or standard screening 
program led to insufficient recognition of  developmental 
and behavioral problems. The specificity of  a pediatrician 
to identify developmental and behavioral issues ranged from 
69% to 100%, and the sensitivity toward the same ranged 
from 14% to 54%. The above‑stated data clearly indicate that 
majority of  the children with possible developmental delay 
are missed and therefore may not be intervened.[4]

Early detection and administration of  intervention to 
those at risk for developmental delay is key to prevent or 
minimize the related risks of  prematurity, low birth weight, 
and other factors responsible for developmental delay. In 
the absence of  a proper program to screen developmental 
and behavioral problems, the probability of  loss of  case 
detection of  developmental delay increases. Various 
screening studies have been conducted using the Ages 
and Stages Questionnaire (ASQ) but with certain lacunae 
such as small sample size, language barriers, and limited 
validation of  the ASQ‑3 against gold standard tools for 
assessing developmental delay. The studies previously 
conducted include other barriers too which comprise 
limited validation[5] with a tool meant for Indian children. 

This barrier is considerable enough due to the versatility 
of  social and cultural differences internationally.

Furthermore, the studies carried out previously focused 
on higher age groups[5] for the screening of  developmental 
delay, creating a vacuum in the younger age groups.

Therefore, it necessitates the ASQ‑3 to be administered 
in the younger age groups and validating the same by 
testing it against a standard tool for Indian infants to assess 
developmental delay. The aim of  the present study was to 
validate the ASQ‑3 in risk infants within the age range of  
1–6 months against the Developmental Assessment Scales 
for Indian Infants (DASII).

MATERIALS AND METHODS

One hundred and fifty infants (150) who reported at 
the high‑risk baby clinic of  a tertiary care hospital were 
screened, of  which, 97 were eligible according to the 
study criteria. Ethical clearance was obtained from the 
Institutional Ethical Committee as the study involved 
human participants. The criteria for inclusion in this 
study were infants “at risk” and within the age range of  
1–6 months, where “at risk” is the term used to describe 
children with diverse categories. This terminology refers 
to children who are in danger of  failing to develop 
physically, medically, or psychologically, and it also 
encompasses children who are affected by varied economic, 
environmental and geographical factors.

Procedure
The study procedure was explained, and a written 
parental consent was obtained from the parent/guardian 
of  the child. Demographic data including the baseline 
characteristics such as gestational age, weight, and history 
of  neonatal intensive care unit stay were recorded.

The ASQ‑3 was given to the parents who could read and 
write in English, and the investigator provided help in case 
of  any queries related to the questions in the ASQ‑3. For 
uneducated parents, the investigator asked the questions 
to the parent and filled in the responses in the ASQ‑3. 
The primary investigator then assessed these infants 
using the DASII. The raw scores for ASQ‑3 and DASII 
were recorded according to the instructions given in their 
respective manuals and post calculation, these scores were 
matched with the cutoff  scores.

Outcome measures
The ASQ‑3 and DASII were the outcome measures used 
in this study.
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The ASQ‑3 is a parent‑filled questionnaire that may be used 
as a screening tool for the recognition of  developmental 
delay. The ASQ‑3 is a series of  thirty parent‑filled 
questionnaire designed to screen the developmental 
performance of  children in the domains of  gross 
motor and fine motor skills, problem‑solving skills, and 
personal–social skills.

The DASII is based on the Bayley Scales of  Infant 
Development (BSID) and is designed for Indian infants. 
It comprises of  the motor and mental scales, with various 
items being adjusted to the 3%, 50%, and 97% age 
placements.

RESULTS

Statistical Packages for the Social Sciences(SSPS) version 
23 (IBM Corp., Armonk, New York, USA) was used for 
the data analysis. Table 1 shows the characteristics of  the 
study sample.

Out of  the 97 children, 54 (55.67%) children failed on the 
gross motor domain of  the ASQ and 60 (61.85%) children 
failed on the motor scale of  the DASII. Majority of  the 
failures were observed in the 2‑month age group, on both 
ASQ and DASII [Tables 2 and 3].

The sensitivity of  the ASQ (motor domain) to detect a 
developmental delay was 73.80% and the specificity was 
89.83%. The positive and negative predictive values were 
83.78% and 82.81%, respectively [Table 4]. The sensitivity 
of  the ASQ‑3 at 2 months was 75%, and 66.67% at 4 
and 6 months. The specificity of  the ASQ‑3 at 2, 4, and 
6 months was 88%, 90%, and 93.33%, respectively.

DISCUSSION

The present study intended to determine the concurrent 
validity of  motor component of  ASQ‑3 to detect motor 
developmental delay in children of  lesser age groups, in 
comparison with the motor scales of  the gold standard 
Indian tool, i.e., DASII. This study shows that ASQ‑3 has 
good test characteristics to identify children with motor 
delays when compared with a standard tool for Indian 
infants and can be thereby used for screening of  risk infants.

The previous version of  the ASQ (ASQ, Second Edition) 
was validated, and the study included 53 mothers and 
infants, which was carried out among 24‑month‑old 
children. The findings of  this study imparted that the ASQ 
is a valid screening tool for recognition of  developmental 
delay at 24 months of  age. The ASQ showed higher 
sensitivity as well as specificity in relation to the severe 
delay cut point on the BSID‑II than it did in comparison 
to the other delay cut points.[5] Our study differs from this 
as it included the revised version of  ASQ, i.e., ASQ, Third 
Edition, and children of  lesser age groups.

The Hindi‑translated version of  the ASQ‑3 was compared 
with the DASII in a study conducted at a tertiary care 
center in North India. They found that ASQ‑3 has strong 
characteristics to detect development delay in Indian 
children, especially in high‑risk cases.[6] It included children 
of  higher age groups up to 24 ± 1, whereas the present study 
focused on younger age groups (infants of  1–6 months) so 
as to detect the developmental delay at an earlier age.

The ASQ‑3 has been translated in Thai as well and was 
compared for its efficiency to detect developmental 
delays against the Denver Developmental Screening 
Test II (DDST‑II). The study indicated fair‑to‑moderate 
agreement between the ASQ‑3 Thai and DDST‑II, and it 
was suggested that ASQ‑3 Thai can be used clinically with 
other validated tools.[7]

The translation of  ASQ is available even in Chilean 
version. In a previously conducted study, parents of  
1572 children born at term and 324 children at risk for 

Table 1: Demographic data
Particulars Mean±SD

Gender, n (%)
Male 58±60
Female 39±40

Gestational age (weeks) 36.29±3.23
Birth weight (g) 1662.37±452.94
Number of days in NICU 16.09±10.39

SD: Standard deviation, NICU: Neonatal intensive care unit

Table 2: Results of Ages and Stages Questionnaire‑3 in various age groups
ASQ domain failed 2 months (n=70), n (%) 4 months (n=13), n (%) 6 months (n=14), n (%) Total (n=97), n (%)
Gross motor 46 (47.42) 5 (5.15) 3 (3.09) 54 (55.67)

ASQ: Ages and Stages Questionnaire

Table 3: Results of Developmental Assessment Scales for Indian Infants in various age groups
DASII 2 months (n=70), n (%) 4 months (n=13), n (%) 6 months (n=14), n (%) Total (n=97), n (%)
Motor DQ ≤70 48 (49.48) 7 (7.21) 5 (5.15) 60 (61.85)

DASII: Developmental Assessment Scales for Indian Infants, DQ: Developmental quotient
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delay in development were included. According to the 
psychometric outlook, the Ages and Stages Questionnaire 
‑ Chilean Version (ASQ‑CL) was highly reliable in terms of  
internal consistency, overtime stability, as well as inter‑rater 
reliability and demonstrated that the qualitative approach 
used to determine the feasibility of  ASQ‑CL for use in 
the regular clinical setup showed good acceptability of  
the tool.[8]

The psychometric qualities of  the ASQ‑3 were reported 
in a study on at risk children. It was found that the ASQ‑3 
has modest agreement with the Bayley‑II and was thereby 
suggested for standard use in screening low‑risk children.[5]

DASII, which is a tool developed for Indian children, 
was intended for use so as to avoid cultural differences 
worldwide. The motor subset of  the ASQ‑3 proved to 
have good test characteristics to detect motor delays when 
compared with the motor scales of  DASII.

Our study is not devoid of  lacunae, and it does have certain 
limitations. The ASQ‑3 has been translated in various 
languages for better understanding of  the tool. Translation 
of  the ASQ‑3 in Kannada (regional language) was not 
considered due to feasibility concerns. All the children who 
were “at risk” for developmental delays were considered for 
assessments, and there was no categorization made in terms 
of  high‑risk or low‑risk groups. Furthermore, the current 
study aimed at validating only the motor component of  
ASQ‑3 with the motor scales of  DASII.

This study thereby concludes that ASQ‑3 has good test 
characteristics and is efficient in detecting motor developmental 
delays in Indian infants at risk <6 months, with its sensitivity 
and specificity being 73.80% and 89.83%, respectively.

It is further recommended that ASQ‑3 be translated in other 
regional languages of  India for better comprehensibility.

CONCLUSION

The current study concludes that the motor component 
of  ASQ‑3 has strong characteristics to detect motor 
developmental delay in risk infants <6 months, with its 
sensitivity and specificity being 73.80% and 89.83%, 
respectively.
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INTRODUCTION 

Inflammation, although a protective and restorative 

response, when becomes excessive or uncontrolled, 

results in delayed healing or chronic inflammatory 

conditions. Systemic enzyme therapy (SET) involves the 

use of proteolytic enzymes, also called proteases, which 

are naturally occurring substances derived from animal 

or plant sources. Combined with the bioflavonoid Rutin 

(Rutoside), the proteases Trypsin and Bromelain have 

been extensively investigated as alternatives to 

conventional pharmaceutical treatments for pain and 

swelling associated with several common conditions 

including ankle injuries,[1] knee arthritis,[2 - 5] hip arthritis 
[6] and post-surgical management [7 - 9] of general surgery, 
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ABSTRACT 
Background: Systemic enzyme therapy with combination of Trypsin, Bromelain and Rutoside is used worldwide 
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reported none/mild swelling and no/mild pain on postoperative days 3 and 8, compared to Group 3. The incidence 
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swelling reduction, on postoperative days 3 and 8, were also significantly (p<0.05) higher with Groups 1 and 2. 
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orthopaedic, and dental procedures. In most cases, the 

patients that received the enzymes demonstrated 

significant reductions in pain and inflammation and 

faster recovery rates compared to the placebo groups (the 

duration of healing was reduced by half in some 

instances). [10] The Trypsin-Bromelain-Rutoside (TBR) 
combination is available in India in two formulations – a 

dispersible tablet form and a solid enteric-coated tablet 

form.  

 

In the case of a surgical wound, the normal prolific 

inflammation tends to be excessive and can become an 

impediment in achieving a rapid and remarkably scar-

free injury repair. Surgical wounds can benefit from 

SET, as they can potentially reduce the pill-burden and 

hasten the recovery by aiding wound healing. SET is 

believed to intervene in four different processes: the 

release of inflammatory mediators, the modulation of 
adhesion molecules, the dissolution of detritus and the 

activation of fibrinolysis with consequent improved 

healing.[6] This, in context of the expected better 

risk/benefit ratio that SET offers against conventional 

pharmaceutical treatments like non-steroidal anti-

inflammatory drugs (NSAIDs) and opioid analgesics, 

makes it a very attractive option.  

 

The present study was envisaged as a multi-centre 

randomised controlled trial to assess the efficacy and 

safety of SET with two formulations of TBR – enteric-
coated and dispersible versus Serratiopeptidase in 

management of post-operative inflammation in subjects 

undergoing minor surgery and dental procedures. 

 

MATERIAL AND METHODS 

Study design 

This study was designed as a randomised, parallel group, 

comparative, 3-arm, multicentre, assessor-blind, active-

controlled trial. The study was conducted at eight (08) 

centres across India in subjects who underwent minor 

surgical or dental procedures. The study was 

prospectively registered (Reg. No: 
CTRI/2017/12/010804) on the clinical trials registry of 

India (www.ctri.nic.in). The study was approved by the 

Central Drugs Standard Control Organisation (CDSCO) 

of India and the institutional ethics committees of all the 

participating sites prior to enrolment of subjects. The 

study drug dispensing was done by study team member 

who was distinct from the investigator who evaluated the 

efficacy and safety of the study drugs. 

 

Study participants 

Patients who were between 18 to 65 years of age and had 
undergone day care surgery/dental procedure under local 

or regional anaesthetic blocks, who otherwise were 

medically stable and willing to provide written informed 

consent for participation in the study, were enrolled in 

the study. Patients requiring hospitalization for more 

than a day for post-operative management and those on 

chronic therapy with steroidal or non-steroidal anti-

inflammatory drugs were excluded from the study. After 

screening the subjects, the eligible subjects were 

randomised to one of the three groups - Group 1 (enteric-

coated TBR), Group 2 (dispersible TBR) or Group 3 

(Serratiopeptidase), in a 1:1:1 ratio. Randomisation 

sequence for each site was computer generated and 

provided to the sites in sealed envelopes. The study was 
conducted in the period between March 2018 and May 

2018.  

 

Study drugs 

Depending on the group, the subjects received enteric-

coated TBR (Phlogam®, Aksigen Hospital Care, 

Mumbai, India), dispersible TBR (Disperzyme®, 

Aksigen Hospital Care, Mumbai, India) or 

Serratiopeptidase tablets, in the post-operative period. 

Subjects in Group 1 received tablets containing trypsin 

(48 mg), bromelain (90 mg), rutoside trihydrate (100 

mg); two tablets administered thrice daily. Subjects in 
Group 2 received dispersible tablets containing trypsin 

(96 mg), bromelain (180 mg), rutoside trihydrate (200 

mg); one tablet administered thrice daily. Subjects in 

Group 3 received Serratiopeptidase (10 mg); one tablet 

administered thrice daily. Subjects were prescribed 

Paracetamol (500 mg thrice daily, for three days) after 

the procedure, in addition to the study drugs. 

 

Rescue medication was provided to subjects who did not 

tolerate the pain or inflammation with the study drugs. 

Rescue was provided as per the World Health 
Organisation (WHO) Pain Ladder.[11] 

 

Study outcomes  

The primary efficacy outcomes included subject reported 

grades of pain and size of swelling on post-operative Day 

3 and Day 8. Pain intensity was graded into severe, 

moderate, mild or no pain using a standard visual 

analogue scale (VAS). The swelling was graded into 

intense (spreading beyond the surgical zone), moderate 

(beyond the surgical field within surgical zone), mild 

(confined to the surgical field) or none (no swelling). 

The subject-reported and investigator-reported global 
assessment of change in the pain and swelling from 

baseline was also assessed on post-operative Day 3 and 

Day 8. The change was graded as excellent, very good, 

good, fair or poor. 

 

The proportions of subjects reporting none or mild pain 

and none or mild swelling on post-operative Day 3 and 

Day 8 in the Groups 1 and 2 were compared against 

those in the Group 3. Similarly, to assess change in pain 

and swelling, the proportions of subjects and 

investigators reporting good to excellent pain relief and 
swelling reduction on post-operative Day 3 and Day 8 

were also compared. Additionally, the proportion of 

subjects achieving at least 50% of maximum total pain 

relief (TOTPAR) over 8 hours from baseline and those 

requiring rescue medication were also compared. 

 

The safety outcomes were followed up till post-operative 

Day 14 and included incidence of adverse events (AE). 



Bakhshi et al.                                                                  European Journal of Pharmaceutical and Medical Research  

  

www.ejpmr.com 

 

495 

Detailed clinical examination and laboratory 

investigations were performed by the investigators who 

closely monitored the subjects and documented any 

findings to confirm all safety parameters. 

 

Statistical analysis 
Categorical data was summarized using frequency counts 

(n) and percentages (%) by treatment groups. The 

proportions of subjects reporting none/mild swelling and 

no/mild pain as well as proportions of subjects with self-

reported and investigator-reported good to excellent pain 

relief and swelling reduction on postoperative Day 3 and 

Day 8 were analysed using Chi-Square (χ²) test.  

 

RESULTS 

A total of 309 patients were screened, out of which 307 

were found to be eligible for participation and 
randomised into one of the three study groups. Out of the 

randomised subjects, 305 completed the study; two did 

not complete due to treatment non-compliance. The flow 

of recruitment and randomisation is displayed in     

Figure 1. 

 

 
Figure 1: Flowchart of participant flow. 

 
The demography and baseline characteristics of subjects 

in the three groups is summarised in Table 1. All the 

three groups were matched with regards to age, weight, 

gender and types of procedures underwent. 

 

Table 1: Subject particulars. 

Particular 

Group 1 

(Phlogam) 

(N = 100) 

Group 2 

(Disperzyme) 

(N = 103) 

Group 3 

(Serratiopeptidase) 

(N = 102) 

Age (years) (Mean ± SD) 38.57 ± 12.78 35.83 ± 11.49 36.71 ± 12.62 

Weight (kg) (Mean ± SD) 64.02 ± 10.24 63.08 ± 10.95 63.29 ± 10.38 

Gender (M:F) 65:35 63:40 59:43 

Procedure type:    

General surgery 66 68 63 

Dental surgery 27 27 26 

Orthopedic surgery 7 8 13 

 

The proportions of subjects reporting none/mild pain and 

none/mild swelling on post-operative Day 3 and Day 8 in 

each group, with their graphical and Chi square 

comparisons is presented in Figures 2 and 3. 

 



Bakhshi et al.                                                                  European Journal of Pharmaceutical and Medical Research  

  

www.ejpmr.com 

 

496 

 
Figure 2: Percentage of subjects reporting none/mild swelling on post-operative 

days 3 and 8. 

 

Group 1 – Phlogam, Group 2 – Disperzyme and Group 3 – Serratiopeptidase 

Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p = 0.0005; Day 8: 

Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p = 0.0005 

 

Figure 3: Percentage of subjects reporting none/mild pain on post-operative  

days 3 and 8. 

 
Group 1 – Phlogam, Group 2 – Disperzyme and Group 3 – Serratiopeptidase 

Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p < 0.0001; Day 8: 

Group 1 vs Group 3 - Chi-Square Test, p = 0.0001, Group 2 vs Group 3 - Chi-Square Test, p < 0.0001 

 

The proportion of subjects in each group, wherein the 

subject-reported global assessment of swelling reduction 

and pain relief was reported as good to excellent, along 

with the Chi square comparisons are summarized in 

Figure 4. More than 95% of subjects in both Groups 1 

and 2 reported good to excellent pain relief and swelling 

reduction on Day 3 and Day 8; the corresponding 

percentage in Group 3 was less than 70%. The 

differences in the reported values between Groups 1 and 

3, and between Groups 2 and 3 were statistically 

significant (Chi-Square Test, p < 0.05). 
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Figure 4: Percentage of subjects with self-reported good to excellent global assessment of swelling  

reduction and pain relief on post-operative days 3 and 8. 

 

Group 1 – Phlogam, Group 2 – Disperzyme and Group 3 – Serratiopeptidase 

Swelling reduction on Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square 

Test, p < 0.0001; Swelling reduction on Day 8: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 

- Chi-Square Test, p < 0.0001. 

Pain relief on Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p < 

0.0001; Pain relief on Day 8: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square 

Test, p < 0.0001. 

 

The proportion of subjects in each group, wherein the 

investigator-reported global assessment of swelling 
reduction and pain relief was reported as good to 

excellent, along with the Chi square comparisons are 

summarized in Figure 5. The reported values were 

similar to those of the subjects and the differences in the 

reported values between Groups 1 and 3, and between 
Groups 2 and 3 were statistically significant (Chi-Square 

Test, p < 0.05). 

 

 

 
Figure 5: Percentage of subjects with investigator-reported good to excellent swelling reduction and 

 pain relief on post-operative days 3 and 8. 

 

Group 1 – Phlogam, Group 2 – Disperzyme and Group 3 – Serratiopeptidase 

Swelling reduction on Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square 

Test, p < 0.0001; Swelling reduction on Day 8: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 
- Chi-Square Test, p < 0.0001. 

Pain relief on Day 3: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p < 

0.0001; Pain relief on Day 8: Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square 

Test, p < 0.0001. 
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The proportions of subjects achieving at least half of the 

maximum total pain relief (≥ 50%), over first 8 hours 

after the study drug administration, were 93%, 100% and 

60.8% in Groups 1, 2 and 3, respectively. The 

differences between Groups 1 and 3, and between 

Groups 2 and 3 were statistically significant (p < 0.0001) 

(Figure 6). 

 

 
Figure 6: Percentage of subject achieving at least 50% of total pain relief in the  

first 8 hours. 

 

Group 1 – Phlogam, Group 2 – Disperzyme and Group 3 – Serratiopeptidase 

Group 1 vs Group 3 - Chi-Square Test, p < 0.0001, Group 2 vs Group 3 - Chi-Square Test, p < 0.0001 
The proportions of subjects requiring rescue medication in Groups 1, 2 and 3 were 8%, 8.7% and 20.6%, respectively. 

These were significantly different between Groups 1 and 3 (Chi square, p = 0.0109) as well as Groups 2 and 3 (Chi 

square, p = 0.0162). 

 

All the three study drugs were well-tolerated by the 

subjects. There were four adverse events reported in the 

study. One subject of Group 1 reported nausea and 

flatulence. One subject each of Groups 2 and 3 reported 

nausea. All these were mild in severity and resolved 

completely. 

 

DISCUSSION 

SET with Trypsin-Bromelain-Rutoside combination has 

become increasingly popular as an option to treat pain 

and inflammation. The anti-inflammatory actions of both 

the serine protease trypsin and the cysteine protease 

bromelain (extracted from the stems of pineapples) have 

been described in literature.[12] While their precise 

mechanism of action remains unclear, the anti-

inflammatory activity of proteolytic enzymes is believed 

to be, in part, the result of eicosanoid modulation. 

Animal studies suggest that oral proteases may inhibit 
the synthesis of pro-inflammatory prostaglandins.[10] The 

immunomodulatory mechanisms include interaction with 

protease-activated receptors on certain immune cells, e.g. 

macrophages. [13] Proteases have also been indicated to 

show a certain improvement of the fluidity of the 

blood,[12] potentially by fibrinolytic and hydrolytic 

activities.[15] and the activation of endogenous proteases 

(like plasmin).[14] Additional mechanisms of actions may 

include lowering of bradykinin[15,16] and removal of 

necrotic tissue (debridement)[6]. Rutin, a glycoside of the 

flavonoid quercetin, is found in many plants and fruits, 

and pharmacological studies have actions including 

reduction of proinflammatory cytokines and improved 

antioxidant enzyme activities.[17] 

 

The use of NSAIDs is fraught with multiple safety 

concerns, especially relating to their gastrointestinal 

(GI), renal and cardiovascular adverse effects.[18] 

Multiple studies have assessed the application of SET in 
arthritis of the lower limb [1 - 5] and have demonstrated 

that it has efficacy comparable to those observed with 

NSAIDS. A pooled analysis of data from six randomised 

controlled trials in adult patients with moderate-to-severe 

osteoarthritis of the knee reported that SET, in 

comparison to Diclofenac, had comparable efficacy and 

a superior tolerability/safety profile associated with a 

significantly lower risk of treatment-emergent adverse 

events, related study discontinuations, and changes in 

laboratory parameters.[19] The analysis revealed that a 

significantly greater number of subjects were affected by 
adverse events affecting the GI system and cardiac 

system. This analysis also found that the changes in 

laboratory parameters were significantly less with SET 

wherein fewer patients presented a decrease with respect 

to haemoglobin, haematocrit, or erythrocyte count 

(P<0.001), as well as increase in liver enzymes 

(P<0.001).[19] A study conducted in post-operative 

septoplasty cases revealed that nausea/vomiting, GI upset 

and diarrhoea developed in 25%, 25% and 15% of 

subjects receiving NSAIDs compared to development of 

only diarrhoea in 10% subjects receiving oral TBR 

enzymes.[7] Similarly, a meta-analysis of randomised 
clinical trials of bromelain on health outcomes after third 
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molar surgery reported that bromelain has a beneficial 

effect in reducing pain and has a positive impact on 

patient quality of life.[20]  

 

In the present study, we compared SET using Trypsin-

Bromelain-Rutoside combination with a commonly used 
anti-inflammatory enzyme Serratiopeptidase, rather than 

placebo. The results indicate that SET was significantly 

better than Serratiopeptidase at control and resolution of 

both wound swelling and pain throughout the post-

operative week. The findings reported by the subjects 

and the investigators were consistent. In addition, a 

greater part of the pain relief was evident within the first 

8 hours in almost all subjects receiving SET compared to 

61% subjects receiving Serratiopeptidase; this indicates a 

potentially faster induction of pain relief with SET. 

Furthermore, significantly fewer subjects receiving SET 

required rescue medication; thus, emphasizing the 
position of SET as an alternative to conventional 

treatments (like NSAIDs), rather than as an adjunct. This 

can potentially bring down the pill-burden in such 

patients and reduce the incidence of adverse effects. The 

results of the study corroborate the findings from other 

studies in literature evaluating the role of SET in 

inflammatory diseases/conditions. 

 

CONCLUSION 

SET with Trypsin-Bromelain-Rutoside provided 

significantly better control and resolution of 
postoperative pain and inflammation, compared to 

Serratiopeptidase. Based on the postulated mechanisms 

of action, better risk/benefit ratio, literature data and 

results of this study, SET with Trypsin-Bromelain-

Rutoside is a better option to Serratiopeptidase and can 

provide a suitable alternative to conventional treatments 

in reducing postoperative pain and inflammation. 
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INTRODUCTION 

Primary health centres (PHCs) are the cornerstone of 

rural health services- a first port of call to a qualified 

doctor of the public sector in rural areas for the sick and 

those who directly report or referred from sub-centres for 

curative, preventive and promotive health care.
1
 

The ninth five year plan (1997-2002) observed that 

inappropriate location, poor access, poor maintenance, 

gaps in critical manpower, mismatches between 

personnel and equipment, lack of essential drugs or 

diagnostics, poor referral linkages, are some of the factors 

responsible for sub-optimal functioning of primary health 

care institutions.
2
 

In order to provide optimal level of quality health care, a 
set of standards called Indian Public Health Standards 
(IPHS) were recommended for PHCs in early 2007. IPHS 
are envisaged to improve the quality of health care 
delivery in the country under NRHM. A task group under 
Director General of Health Services (DGHS) was 
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Background: Primary health centre (PHC) is a basic health unit to provide an integrated curative and preventive 

health care to the rural population as close to the people as possible, with emphasis on preventive and promotive 

aspects of health care.  

Methods: A facility based cross-sectional study was conducted in Belagavi district of Karnataka in India. Twenty 

PHCs, two PHCs from each of the 10 talukas of Belagavi district were selected by simple random sampling. The 

study period was from 1
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 December 2014. Data was collected using a predesigned and structured 

questionnaire for IPHS facility survey.  

Results: In this study, only 60% of primary health centres covered the population as per the IPHS norms. All the 

PHCs were providing the regular outpatient department (OPD) services, referral services, antenatal care, family 

planning and in-patient services. Bed occupancy rate was less than 40% in 55% of PHCs. Building area in 75% of 

PHCs were inadequate according to IPHS norms. Residential facility for staff was available only in half of the studied 

PHCs.  

Conclusions: IPHS guidelines were not fully being followed at PHC level in the district. Though the requirement of 

medical officers and pharmacists was fulfilled in almost all the PHCs, deficiency was seen in the appointing of Ayush 

doctors and staff nurses at PHCs. There is an urgent need of recruiting the deficient staff for efficient functioning of 

the PHCs.  
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constituted to recommend the standards. The IPHS is 
based on its recommendation and act as a bench mark for 
facilitating health institutions to reach desirable levels of 
resource provision.

3 

In view of the above considerations, the present study 
was undertaken to assess to what extent standards 
prescribed by IPHS are followed by PHCs of Belagavi 
district in Karnataka state, India. 

METHODS 

The Belagavi district is situated in North Karnataka, has 
10 talukas and 140 primary health centres. A facility 
based cross-sectional study was conducted from 1

st
 

January 2014 to 31
st
 December 2014 and total 20 PHCs 

(two PHCs from each taluka), were selected out of 140 
PHCs by simple random technique. The permission letter 
was obtained from the District Health Officer (DHO) of 
Belagavi before initiating the study. The study was 
approved from the institutional ethics committee for 
human subjects’ research of the medical college. Written 

informed consent was obtained from all the participants. 
Predesigned and structured questionnaire was constructed 
according to the proforma for IPHS facility survey given 
by IPHS guidelines 2012 for PHCs. 

RESULTS 

Availability of services and manpower at the PHCs 

In our study, 60% of the PHCs covered population less 
than 30,000. Regular services like outpatient department 
(OPD) services, inpatient services, and referral services 
were available in all the surveyed PHCs of the district. 
Emergency services for 24 hours/day were given in 85% 
of the PHCs. 

All the PHCs had 4 to 6 inpatient beds. The bed 
occupancy ratio remained less than 40% in 55% of PHCs. 
Primary management of wound was done in all the PHCs. 
The service availability of minor surgeries, management 
of poisoning, burns and fractures were found to be 
between 70 to 85%. 

Table 1: Availability of antenatal and intra-natal services at PHCS (n=20).

S. No. Services or facilities No. of PHCs % 

1 Antenatal care 20 100 

2 Availability of labour room 19 95 

3 Deliveries conducted in labour room 18 90 

4 Availability of facility for normal delivery for 24 hours 16 80 

5 Use of partograph where deliveries are conducted 4 (out of 18) 22* 

6 Availability of separate area for septic and aseptic deliveries 0 0 

*Percentage calculated out of 18 PHCs where deliveries were being conducted. 

Table 2: Availability of specific services at PHCs (n=20). 

S. No. Services No. of PHCs % 

1 Availability of facility for tubectomy and vasectomy 11 55 

2 Treatment of gynecological disorders  18 90 

3 Facility for MTP (abortion) 0 0 

4 Family planning services 20 100 

5 Treatment of STI/RTI 18 90 

6 Treatment of anemia 18 90 

Table 3: Availability of manpower resources at PHCs (n=20).

S. No. Personnel Availability in No. of PHCs % 

1 Medical officer (MBBS) 18 90 

2 Ayush M.O. 8 40 

3 Pharmacist 19 95 

4 Staff nurse 19 95 

5 Health assistant male (senior supervisor) 11 55 

6 Health assistant female (LHV) 12 60 

7 Laboratory technician 17 85 

8 Health educator 2 10 

9 Clerks (FDC and SDC) 20 100 

10 Drivers 4 20 

11 Class IV workers 20 100 



Patil SK et al. Int J Community Med Public Health. 2019 Nov;6(11):4731-4735 

                                International Journal of Community Medicine and Public Health | November 2019 | Vol 6 | Issue 11    Page 4733 

Table 4: Status of operation theatres of PHCs (n=20). 

S. No. Parameter No. of PHCs % 

1 OT exists 19 95 

2 Area adequate 19 95 

3 Functional 17 85 

4 Surgeries conducted 11 55 

5 

Reasons for not conducting surgeries   

No OT 1  
 
        45 
 

Non availability of doctors/staff 1 

Lack of equipment/poor physical state of OT 2 

No power supply in OT 0 

Not trained 5 

 

Antenatal care was given in all the studied PHCs. In 95% 

of PHCs the labour room was available (Table 1). In 60% 

of PHCs the number of deliveries conducted per month 

was more than 10. New born care services on 24 hours×7 

days/week basis were offered in 90% of the PHCs. 

Facility for tubectomy and vasectomy was available in 

55% of PHCs (Table 2). 

Immunization activities thus were present in all the 

PHCs. Management of severe acute malnutrition (SAM) 

was done in 70% of PHCs. Family planning services like 

IEC activities, provision of at least one type of 

contraception (barrier or IUCD or pills), referral and 

follow up were provided by all the PHCs. 

Laboratory facility was available in all the PHCs. 

Laboratory diagnosis for HIV, pregnancy and blood 

smear for malaria were found in nearly all the PHCs. 

Malaria rapid diagnostic test kits were supplied only in 

65% of the PHCs. Diagnostic tests for STIs were found in 

20% of the PHCs only. Facilities for CT, BT and Blood 

grouping and Rh typing were available in 60% of the 

PHCs. 

In our study, 95% of the PHCs had Medical officers 

(Table 3). Lady medical officers were posted in only 20% 

of PHCs. Out of 65% 24×7 PHCs, only around 38% had 

the adequate number of the staff nurses. 

Physical infrastructure of the PHCs 

All of the PHCs were easily accessible. About 65% of 

PHCs were within 30 km from the nearest CHC. All the 

PHCs had the designated government buildings. In 95% 

of PHCs, operation theatre was present (Table 4). 

Residential facilities for medical officers were available 

in 60% of the PHCs. 

All PHCs utilized the area to display health education 

related materials and banners. All the PHCs had personal 

computers, 95% had telephone connection, computer 

with internet facility. 75% PHCs did not have their own 

vehicle. Many doctors were using personal vehicles for 

field work. However, all the PHCs had facilities of 108 

ambulance services. 

Equipment’s like normal delivery kit, radiant warmer, 

suction apparatus, equipment for neonatal resuscitation, 

IUCD insertion kit were available in 95% of the PHCs. 

Standard surgical kit was available in only 65% of the 

PHCs. All the PHCs had the anthropometric 

measurement equipment’s and cold chain equipment’s for 

the vaccine storage and transport. 

About 50% of the PHCs had the equipment’s less than 

50% of the required and 50% of PHCs had 50-75% of the 

equipment’s. All the PHCs had less than 50% of the 

drugs (as per essential drug list). In a rather surprising 

finding, supply of condoms and oral contraceptive pills 

was found to be limited to nil in many PHCs at the time 

of this study. 

DISCUSSION 

Availability of services and manpower at the PHCs 

The National Rural Health Mission (NRHM) framework 

seeks to provide one primary health centre (PHC) for 

30,000 population (20,000 in tribal or desert areas).
1
 In 

our study, 60% of the PHCs covered population less than 

30,000. This is same as the finding of DLHS-III, which 

observed that the average rural population covered by 

PHCs in Karnataka was 25,673 and was more than the 

finding of rural health statistics in India 2015, which 

derived it to be 15,924.
4,5

 Around 40% of the PHCs had 

coverage higher than the stipulated population amongst 

which 12.5% had coverage of more than 50,000. This 

hampers the accessibility of health facilities to the rural 

population on one hand and also gives a higher work load 

on the existing staff. In the studied PHCs, 65% of PHCs 

were functioning on 24 hours×7 days/week basis, which 

is on higher side when compared to Karnataka state data 

of 55.6%.
6
 

A study conducted in primary health centres of Chittoor 

district, Andhra Pradesh in 2012 for assessment of 

infrastructure facilities, manpower and services in 22 

PHCs revealed that 63.6% of PHCs were providing in-

patient services and 63.6%, the emergency services.
7
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The daily OPD attendance in 40% of PHCs was between 
41 to 60, which were as per the IPHS minimum expected 
OPD attendance of 40 per day per doctor. In 40% it was 
more than 60 per day indicating the work overload on the 
staff. 

A study done in Rajkot district on quality assessment of 
facilities available at primary health centres in 2011 
showed that, all PHCs were providing OPD services, but 
emergency and inpatient services were available in 92% 
PHCs. Bed occupancy rate for last 12 months was less 
than 40% in 85% PHCs.

8
 

The service availability of minor surgeries, management 
of poisoning, burns and fractures were found to be 
between 70 to 85%. The major reason for this was the 
non-availability of staff, operation theatres and adequate 
training of the staff. 

The reasons for not conducting deliveries in 10% of 
PHCs were non-availability of labour room and staff. In 
80% of PHCs there was availability of facility for normal 
delivery for 24 hours×7 days/week (Table 1). A study 
conducted in Chittoor district revealed; only 59 % of 
PHCs were conducting deliveries despite the presence of 
labour room.

7 

In the present study, in 60% of PHCs the number of 
deliveries conducted per month was more than 10. New 
born care services on 24 hours×7 days/week basis were 
offered in 90% of the PHCs. These were consistent with 
the findings of DLHS-4,in which our state had 64.2% of 
PHCs where at least 10 deliveries were conducted in the 
last one month and 96.6% of PHCs where Newborn care 
services on 24hours×7days/week basis.

6
 MTP facility 

was not there in any PHC due to lack of trained staff.  

Primary health centres were still dependent on peripheral 
blood smear for diagnosis. This might delay the treatment 
of malaria. Facilities for CT, BT and blood grouping and 
Rh typing were available in 60% of the PHCs, thus 
hampering and delaying services to cases like post-
partum hemorrhage, complications of dengue, etc.  

Another study was carried out to find out and compare to 
what extent the IPHS were followed by the PHCs in the 
selected districts of both the empowered action group 
(EAG) state of Assam and non EAG state of Karnataka in 
2008 revealed basic laboratory facilities, for routine 
blood, urine and stool examination were available in 80% 
of the studied PHCs in the non-EAG state of Karnataka, 
while it was only in 20% of the studied PHCs of the state 
of Assam.

9 

Existence of medical officers was consistent with the 
rural health statistics 2015 data of the country, in which 
8.1% of the PHCs were without doctors (Table 3).

5
 Lady 

medical officers were posted in only 20% of PHCs, 
which is on higher side, when compared with the DLHS-
4 data of the state, where the PHCs having lady medical 
officer was only 7.6%.

6
 The availability of Ayush doctors 

in PHCs of Belagavi district was 40%, which was also 
more than the state data 27.6% of PHCs with Ayush 
doctor.

6 
Rural health statistic-2015 data of Karnataka 

reported 20% of PHCs with Ayush doctors.
5
 

In our study, the PHCs working without pharmacist and 
laboratory technician were 5% and 15% respectively. 
This was better when compared with the rural health 
statistics-2015 of the country, where 21.9% and 38.1% of 
the PHCs were working without a pharmacist and lab. 
technician respectively. In 5% of the PHCs, staff nurse 
was not available. Rural health statistics data 2015 
reports, shortfall of nursing staff in 16% of the PHCs.

5
 

In our study, shortfall of the health assistant (M) was 
45% and LHV/health assistant (F) was 40%. This was 
better than the rural health statistics data 2015 of the 
country, where shortfall of health assistant (M) and LHV/ 
health assistant (F) was 61.3% and 49.2% respectively.

5
 

A study conducted in 2012-13 in four PHCs for 
assessment of health centers as per Indian Public Health 
Standards in Chandigarh Tricity showed, Human 
resources were adequate at PHCs in Panchkula (81%) 
while it was poor at PHCs in Mohali (59%).

10
 

Physical infrastructure of the PHCs 

Around 5% PHCs were more than 50 km from the nearest 
CHC. About 25% of the PHCs were located at more than 
100 km distance from the district hospital. This will 
affect the referral services from PHC to the first referral 
unit for high risk cases and significantly affects the 
utilization of the services.

11
 About 75% of the PHC 

building area was inadequate according to the IPHS 
norms. The Rajkot study showed that the most important 
factor affecting the provision of health services is the 
accessibility of health centre. 50% PHCs were located 
within the village area and 28% were within one km from 
village. 92.8% PHCs were in designated government 
building.

8
 

In our study, surgeries were conducted in 55% of the 
PHCs. The reasons for not conducting surgeries were the 
lack of training and poor physical state of the OTs (Table 
4). The rural health statistic 2015 reported availability of 
OTs in 52.7% in the state.  

In 20% of PHCs the normal delivery for 24 hours was not 
conducted in the preceding year. The reasons for this 
were lack of staff and non-availability of the residential 
facility for the staff. The rural health statistics 2015 report 
observed that the labour rooms were present in 71.3% of 
PHCs in Karnataka.

5
 DLHS-4 reported 44.9% PHCs had 

residential facility for medical officers. The residential 
distance affects the operational availability of doctors to 
the public.

12 

The Rajkot study showed that the signboard was 
available in 85% PHCs, but Only 42% PHCs had 
signboard available within premises showing important 
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parts of PHC. 92% PHCs had adequate drinking water 
facility. Transport vehicle in working condition was 
available in 35% PHCs. All PHCs were providing all 
RCH services, but none of the PHC was providing MTP 
services. Operation theatre was not available in any PHC. 
Residential facility is available in 21% of PHCs.

8
 

DLHS-III had reported that 37% of PHCs had newborn 
care equipment. The findings point out that PHCs are 
found lacking in some essential equipment, which 
hampers the performance and service delivery of PHCs. 
Rural health statistics 2015 reported, 22% shortfall in 
health infrastructure as per 2011 population in India.

5
 

The Chandigarh study showed that, all PHCs had their 
own building. The availability of equipments for 
laboratory (50%) and eye care and testing (50%) was 
found to be deficient at PHCs in Panchkula and Mohali. 
Among drugs it was observed that 93% of drugs were 
available at PHCs in Panchkula and 64% in Mohali.

10
 

In the present study, all the PHCs had less than 50% of 
the drugs (as per essential drug list). In contrast, 11% of 
drugs were present in all the PHCs surveyed. Considering 
availability of 60% of the drugs as cut off, while DLHS-
III reported that 96% of PHCs in the state had good drug 
supply.

4
 In a rather surprising finding, supply of condoms 

and oral contraceptive pills was found to be limited to nil 
in many PHCs.  

CONCLUSION  

About one third of the PHCs covered population more 
than that required as IPHS. In about more than half of the 
PHCs, only two thirds of total required staff was 
available, indicating the increased workload on the 
existing staff. Incentives should be given to work at 
remote places and all the post of medical and paramedical 
workers should be filled up for efficient functioning of 
the PHCs. 

Family planning methods though was provided by all 
PHCs till the level of IEC activities, the supply of 
contraceptives remained low. Medical termination of 
pregnancy was not available in any PHC. This may 
hamper the progress in achieving the demographic goals 
of the country. Laboratory was present in all the PHCs, 
but services for quick identification of malaria, STIs and 
need for blood transfusions were found lacking in almost 
all the PHCs. Laboratory facilities and services should be 
improved at all the PHCs. A deficiency worth high-
lighting in the present study was the absence of 
residential facilities for the staff in half of the PHCs. 
Serious deficiencies were observed in supply of drugs 
and only a little more than half of the essential medicine 
list was available on an average. Service delivery will be 
compromised if there is such a deficiency. PHCs should 
be equipped with requisite facilities for conducting safe 
medical terminations of pregnancy. Supply of contrace-
ptives should be regular and adequate and MTP services 

should be available at all the PHCs. Residential facilities 
must be provided to all the staff. The PHC should be 
periodically surveyed to identify the deficiency. All the 
PHCs should have their own vehicle or else the field 
work or other activities will be compromised. 
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INTRODUCTION

Labial adhesion/ftrsion which is aiso known as labial

agglutination or slmechia t'ulvae is a common vaginal

condition in prepribertal girls. :r Flor,vever labial adhesi on

is rare in an adult woman antl is defined as either

partial or complete adherence of the labia minora

oi majora.l It commonly occllrs in posttnenopatlsai

women and is associated with hypoestrogenic state,

local inflarnmatory and irritative conditions, and wrlvar

dystrophies such as lichen sclerosis.2 Though rare,

labial adhesions can occurin reproductive agewomen

secondary to female circumcision, herpes simplex,

dermatological conditions, callstic vaginitis, local

trauma , antl vaginal laceration following childbirth-l'3

The diagnosis of labial fusion is usuaily rnade by

visual inspection. The condition remains asymptomatic

for a long period of time in these post-menopausal

women and clinical symptoms present only when

ccmplications occur. The clinical q'mptoms are usually

minor in nature. Recurrent urinary tract infections or

hydronephrosis can result from disturbances in voiding.

We report a case of labial adhesion in a 60 years old

post-menoPausal woman.
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ABSTRACT

Labial fusion is a common benign genital disorder in a poslmenopausal woman' A low

serum oestrogen level appears to be the basic cause of labiat adhesions. Management of a

case of 60 year old postmenopausal patient who presented with history of difflculty to void

is discussed who on examination was found to have labial adhesion.

Keywords: Labial fusion, postmenopar'rsal woman, voiding symptoms'

back for abnormal uterine bleeding. On examination

the labial folds were fused in midline with changes

similar to that of lichen sclerosis (Fig. 1,{). A pinhole

was seen sllggestive of a tiny passage for urine (Irig. 1 B) .

The patient was prepared for surgery and counselled

for the same. I Inder regtcrnal anaesthesia, the adhesions

betwcen the labia were divicled using cautery. The cut 
-

margins were Droperly sutured to give a wide vaginal

opening (Figs lAto D).Avaginal motr,lcl was piaced inthe

vaginato prevent post-operative adhesions. Asmall piece

of representative tissue was sent for histopathological

examination. The patient was advised to do self dilata-

tion of the vagina for a six-month period. tlistopatho-

logical exatnination revealed unremarkable squamous

epirhelium and fibrosis with llmphocytic infiltrate in the

suhmucosa. A pathological diagnosis of lichen sclerosis

lvas made.'Ihe patient is on regular follow-up.

DISCUSSION

Lahial fusion is a berrign genital disorder in an adult

post-menopausal woman' A low serum oestrogen

lcvel appears to be the basic cause of labial adhesions.a
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Figs 14, and B: (A) Wider ring up of midline opening: (B)After adhesiolysis
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ns; (D)Wide vaginal oPening

Physiologic hlpoestrogenism' chronicinflanrmation ot

tfr" rrrfra, skin and mucosa' leads to labial adhesions

*ith ,trbr.q.,ent partial or total obstruction of the vagi-

na and I or the urethra' Lack of sexual intercourse at this

age also contributes to the occurrence of labial ftlsion'

Vir* ay.rrophies shouldbe ruledoutin allthese cases

by sending rkit' biopt-r' from the reqlelntative area'
-' 

iurg"ri is the only forrn of definitive treatment'

Topical oestrogen and betamethasone though usefill

*'pr"p"U..tJgirls, appears to be hardly effective in

po., .n"nopausal woman' Use of oestro gen cream po st-

;;""1t may help prevent recurrences and repeat

Figs 2C and D: (C) After suturing of margi

Nil

Coniiict of lnterest

There are no conflicts of interest'

Financial Disclosure

2009;20:251-52.
3. Seehusen DA,Earwood IS. PostPartum labial adhes

JAmBoardFam Med. 2007;20:408- 10.

4. WebsterJJ,Williams G. Adhesions of the labiamir

Br l Urol. 1996;78:146-7
N, PfA

L, Dulabon
for L

I. Success
Topical

REFERENCES
l. iisttiner l, Avar AIr' Labial adhesion with acute ttrlt
' ;;;;;;" tttondary to bartholin's abscess' Low l

iract SYrnPtoms' 2o 1 2:4: 106-B'

,. M;;;;i;'H, r'lt'r't'i A' voiding clvs{unction du
' i;;;:t;'"ding labiai fusion in an elderly woma

case report' tnt uiogynecol J Pelvic Floor Dysft

slllgery'

GONC
observed

A

t,

br
200



Annals of Plsstic und Reconstructive Su

OPEN ACCESS

Introduction
Gender Reassignment Surgery (GRS) is an effective treatment for patients with gender dysphoria

after appropriate-diagnosis and psychotherapy [1]. Techniques for male to female GRS are well

documented in the literat.ure, many of rvhich have been proven to produce good functional and

aesthetic outcomes [2]. Modern surgical techniques include creation of a vagina allowing for coitus

and the creation ofa sensible neo-clitoris for sexual orgasm [3-5].

Male to female GRS can be perforrned with a low rate of major complications. Sigurjonsson

et al. l2l retrospectively studied 205 male to female GRS performed during the period 2000 to

2013. The median age of the patients was 33 (range 18 to 75) years. Major complications such as

rectovaginal fistula, deep vein thrombosis and deep infections were rare. The most common minor
compiications rvere bleeding and infection. Hess et al. [6] evaluated the efect of male to female GRS

on sexuality in 254 patients. In total, 119 patients completed the questionnaires after a median of
5.05 years since surgery. Of the study participants, 33.7o/o reporteda heterosexual ,37.6Vo alesbian,

and 22.8o/o a bisexual orientation related to the self-perceived gender. Of those who had sexual

intercourse, 55.87o rated their orgasms to be morb intensive than before, with 20.87o who felt no

diference: Most patients were satisfied with the sensitivity of the neoclitoris (73.9Vo) and with the

deptir of the neovaginal canal (67.LVo). We report a case ofgender reassignment surgery in a32year

old karyotypic male with androgen insensitivity syndrome and brought up as a female since birth.

Case Presentation
A28 year old phenotypic female patient approached the urological services of the hospital with

complaints of primary amenorrhea. She rvas exam.ined in detail. On examination it was observed

that the patient had bilateral hemi-scrotum with a palpable gonad on either side. The external

genitalia appeared like a severely hypospadiac phallus (Figure 1). The patient had no facial hair
and the body appearance was feminine. The patient's breasts appeared like that of a male adult.

Abdominal ultrasonography and laparoscopy revealed no female reproductive organs in the

abdomen. Serum free testosterone levels were 7.5 pglml and total testosterone was 821.1 pg/ml.

Serurn LH and FSH levels were within normal range. Blood karyotyping revea-led 46XY pattern. The

patient was diagnosed to be a case of severe hypospadias rvith androgen insensitMty.

The patients' reiatives and the patient were counselled. The patient rvanted to remain a female

and rnore over she had afection and attraction towards male characters. Following a 2 year period
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Absbaet
Gender reassignment surgery plays an important role in relieving the physical, emotional and

psychological, discomfort ofindividuals with gender dysphoria. The collaborative effort between

the surgeon, behavioural scientist, and a medical physician, endocrinologist is recommended. The

surgery can be performed rvith good outcomes and a low rate of complications. We report a case of
gender reassignment surgery in a 32 year old karyotypic male with androgen insensitivity syndrome

and brought up as a female since birth.
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genitalia appeari like a sbverely

Nerti RB, et al.,

preputial end which then was placed into the space created for the

;;;;" (Figure 2b)"Ihe po'itio" for the urethra and clitoris rvere

marked and button hol"t *"'" created for the same' The quarter of

the glans penis was ltft on"o'"'"a to form the clitoris and rest of

- *l-J *r,nelialized and buried below the skin' The urethra was

shortened and anastomosed to the skin openfurg with a catheter

in it, The labia majora wete tteated from the scrotum folds' A soft

rnJa *". pt"ced within the"vaginal tube' Postoperative dressing was

changed on alternate days with subsequent vaginal dilatation' The

;;;;;., closely followed up and was taught self vaginal dilatation

(Figure 3a-3c)' At three months the patient was comfortable and rvas

happY with the outcome'

Discussion

of counseling and follow-up' the patient was advised bilateral

orchiectomias the first step' Bilateral orchiectomy was perfornred and

the patient start"a oo f"*"it-t'o'*ones' Following a-follow-up period -

of another year, patient was advised gender reassignment surgery'

These surgerie, *ttt do"t i.r 
"t"g* 

ao! to financial constraints from

the patients' side. Gender assiglment surg€ry was performed with

ne$ from the Department of Plastic surgery'

Surgery
The patient was placed in lithotomy position' A vertical perineal

iocision was made ft"t;;;-;;;"tum'to a Point I cm short of the

anal margin [5]. The ptno *u'-it'"" degloved' The glans penis with

neurovascular bundle was separated''Both the 11oral 
bodies were

resected compretely and arso the corpus spongiosum. The central

tendonrvas divided and sfice was ceated for tle 
llovasrnabetween

the urethra and bladder o'n one side and the rectum on the other side

(Figure 2a). The ptoift 'ti" tyfi"der was inverted and closed at its

The development of a fetus into male occurs only when an

XY zygote directs the bi-potential go"'d-tt1 become a testis (sex

detgrmination), which in turn secretes sufRcient amou[ts of active

androgen to produce the male phenotype Gex differentiation) [7]'

Resistance to the action of *a'og""''o"'1tt itt development of a 
\-*'-

female phenotype i'e' a hormone- resistance syndrome' Androgen

insensitivity syndrome is defined as a disorder resulting from

comPlete or Partial resistance to the biologi'cal actions of androgens in

an XY man or boy rvith normal testis determination and production

of age-appropriate androjen concentratiofls' The pathophysiology of

this syndrome is based on the mech"nism of action of androgens [8]'

Typically the Patients u'ith complete androgen insensitivity

,prar"*. pr",tnt lvith either primary amenorrhoea in adolescence

or inguinal swelllngs during infancy' An ado-lescent with the disorder

has breast development ania pubertal gror'rth spurt at the appropriate

age, but no menses' Development of oestrogen-dependent secondary

serual characttti'tlt' otto" as the result of excess aromatization of

an&ogens. Pubic and axiliary hair is usually absent or can be Present

in sparse amounts' The prevalence of complete androgen insensitMty

syndrome ranges ftom one in 20'a00 to one in 99'100 genetic males

on the basis of a proven molecular diagnosis [9]'

Management of androgen insensitivity syndrome should address

functional, ,t*"1, ""i isychologcal issues such as disclosure' 'i:-i-'

gonadectomy utd "'b"qi'"tt 
horlone replacement' creation of a

functional vagina, ""a 
pi'oui'ion of genetic advice [9]' Aduits with

complete androgen insensitivity syndrome rarely report sexual

problems o,,tt " "u'on-'O* 
t"git"l tengh has been achieved' If

surgery is needed, it shouid be aelayed until consent is given and the

woman is able to manage dilator therapy herself after surgery'

Figure 1,: Extemal

dilatinsdilators used forc)dilatation. Vaginalfor vaginalusedmajora. b) Sofi mold
created labiaandclitorisreducedshowingfgure3: a) Post'oPerativeFigure
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Introduction:
Cancer is one of the menaces of our generation. It is the class of 
diseases characterized by out-of-control growth of cells. Most cancers 

[1]occur due to abnormalities in DNA sequence . Squamous cell 
carcinoma (SCC) is a widespread disease associated with a 
considerable amount of morbidity and mortality. It is a major 
worldwide health problem and the number of sufferings is increasing 
rapidly due to more and more people embracing deleterious habits 
such as tobacco chewing, smoking, and alcohol abuse. Although 
tobacco is the main etiological factor but it has been correlated with 
nutrition, p53, homeo-box genes, androgen receptor genes, etc. 
Although the etiology is multifactorial, but regardless of the 
accelerating factors, neoplasm is thought to arise clonally from 
transformed cells that have undergone specific genetic and epigenetic 

[2]alterations in oncogenes or tumor suppressor genes .SCC is one name 
that causes panic and holds an undeserved high ranking as a killer. 
There is an important global need to explore new techniques for early 
prediction of oral cancer. Most of the screening methods available are 
invasive, expensive, and not available easily.

Dermatoglyphic and cheiloscopic analysis have been useful in 
understanding basic questions in biology, medicine, genetics, 
evolution, and forensics. They are now beginning to prove themselves 
as an extremely useful tool for preliminary investigations into 

[3]conditions with a suspected genetic basis . Dermatolyphics has 
proved to be a very important tool used for identification of many gene-
linked abnormalities or diseases. Same can be said of lip prints which 
as dermatoglyphics are unique to individuals and has been shown to be 

[4]useful genetic markers in some congenital and clinical diseases . The 
science of dermatoglyphics involves the study of epidermal ridges 
present on the surface of the palms, finger, soles and toes whereas lip 
prints are normal lines and fissures in the form of wrinkles and grooves 
present in the zone of transition of human lip, between the inner labial 
mucosa and the outer skin, examination of which is known as 

[5]-[6]cheiloscopy . The aim of the study was to determine if any specific 
finger and lip print pattern can be considered as a genetic marker in 
expectance of cancer. 

Methods and materials
The study comprised of 100 subjects in the age group of 30-60 years 

with tobacco history of minimum 5 years belonging to urban and rural 
background, divided into group a- 50 individuals having oral cancer 
and group b- 50 normal individuals. Subjects having no history of 
tobacco, subject with lip and finger deformity, subjects with lip cancer 
were not included in the study.

Informed consent was obtained from all the individuals participating 
in the study. Cheiloscopic records were obtained from the lip prints 
taken with dark coloured lipstick and with the help of cellophane tape. 
Dermatoglyphics records were obtained from the finger prints taken on 
inkpad and pressing the finger on a blank paper. Both the prints were 
analysed by two different examiners.
 
These examiners were trained and calibrated in the department of oral 
medicine and radiology. There existed a substantial inter-rater 
agreement between the examiners (kappa=0.76) 

Classification used for analyzing lip prints was given by suzuki and 
[7]tsuchihashi (1970)  which includes:

Type i- c lear-cut grooves running vertically across the lip (complete    
vertical)
Type ii- t he grooves are branched 
Type iii- the grooves are reticular
Type iv- grooves are intersected
Type v- grooves cannot be differentiated morphologically.

Classification used for analyzing finger prints was given by Henry 
which includes:
Type i- loop pattern
Type ii- whorl pattern
Type iii- arches pattern.

These data were entered in the Microsoft excel sheet and subjected to 
SPSS (IBM version 20). Descriptive statistics and chi-square tests 
were applied to assess the statistical association between lip and 
fingerprint patterns among the study subjects.

Results: 
The data revealed that among those with cancer more than 50% 
subjects presented with straight (28%) and branched (26%) lip 

Introduction: oral cancer is a devastating disease. Many cancers occur due to abnormalities in the DNA sequences. The 
influence of genetic or environmental factors on early development of cancer is often reflected by the altered fingerprint 

and lip print. Hence this study was conducted to determine if any specific finger and lip print pattern can be considered as genetic marker in the 
development of cancer. 
Methodology: 100 subjects with the history tobacco consumption, residing in urban and rural areas were divided into 2 groups, group a- oral 
cancer (n=50) and group b- controls (n=50) respectively. Lip and finger prints were recorded and analyzed by two examiners. 
Results: the subjects who resided in the rural were found to be having cancer (31 out of 57), when compared to those residing in urban areas (19 
out of 43). It was also noteworthy that the rural residents with cancer had more prevalence of straight and branched lip patterns (17.5% each), 
when compared to the urban residents (p=0.026). Similarly, whorl (21.1) and arch (28.1) pattern constituted to the majority of finger prints in rural 
cancer prone population. 
Conclusion: Presence of few specific lips and finger print patterns could be associated to the individual with cancer having a history of tobacco 
consumption and this could act as genetic marker.
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patterns. Whorl (40%) and loop (46%) finger print patterns contributed 
to about 86%. Whereas in the control group, branched lip patterns 
constituted the majority (44%). (table 1 and 2) and the similar patterns 
of finger prints prevailed. However when the analyses included the 
locality of their residence (urban or rural), it was found that 31 subjects 
out of 57 rural individuals (54.4%) were found to have cancer when 
compared to the urban population 19 out of 43 (44.2%). Even though 
there was no statistically significant association with the finger print 
patterns, few specific lip print patterns i.e., straight and branched (20 
subjects out of 31) were commonly noted among the cancer-prone 
individuals of rural areas, when compared to urban individuals which 
constituted of intersected and reticular patterns (10 out of 19 subjects). 
The associations were found to be statistically significant. (table 3 and 
4) despite the significant association, the correlation between the 
dermatoglyphic and chelioscopic components were found to be very 
weak and insignificant (table4).

Table 1: distribution of cancer group subjects according to their 
lip and finger prints.

Table 2: distribution of control group subjects according to their 
lip and finger prints

Table 3a: comparison of finger print patterns among cancer and 
control group subjects according to their locality of residence.

Volume-9 | Issue-6 | June-2019 |  . PRINT ISSN No 2249 - 555X

Sl no Lip print pattern Number of 
subjects 
(percentage)

Finger print 
pattern

Number of 
subjects 
(percentage)

1 Straight 14 (28) Whorl 20 (40)

2 Branched 13 (26) Loop 23 (46)

3 Intersected 8  (16) Arch 7 (14)

4 Reticular 8 (16)

5 Un-differentiated 7 (14)

Total 50 (100) 50 (100)

Sl no Lip print pattern Number of 
subjects 
(percentage)

Finger print 
pattern

Number of 
subjects 
(percentage)

1 Straight 8 (16) Whorl 20 (40)

2 Branched 22 (44) Loop 22 (44)

3 Intersected 7 (14) Arch 8 (16)

4 Reticular 11 (22)

5 Un-differentiated 2 (4)

Total 50 (100) 50 (100)

Locality Group Finger print pattern Total
n (%)

Chi – 
square
& P value

Whorl
n (%)

Loop
n (%)

Arch
n (%)

Urban Control 9 (20.9) 12 (27.9) 3 (7.0) 24 (55.8) 2X  = 0.949
p = 0.62 
(ns)

Cancer 8(18.6) 7(16.3) 4 (9.3) 19 (44.2)

Total 17 (39.5) 19 (44.2) 7 (16.3) 43 (100)

Rural Control 11 (19.3) 10 (17.5) 5 (8.8) 26 (45.6) 2X  = 1.50
p = 0.47 
(ns)

Cancer 12 (21.1) 16 (28.1) 3 (5.3) 31 (54.4)

Total 23 (40.4) 26 (45.6) 8 (14.0) 57 (100)

Table 3b: comparison of lip print patterns among cancer and control group subjects according to their locality of residence.

Locality Group Lip print pattern Total Chi-square
& P valueStraight Branched Inter-sected Reticular Un-differentiated

Urban Control 5 (11.6) 13 (30.2) 0 (0) 4 (9.3) 2 (4.7) 24 (55.8) X2 = 11.04
p = 0.026*Cancer 4 (9.3) 3 (7.0) 5 (11.6) 5 (11.6) 2 (4.7) 19 (44.2)

Total 9 (20.9) 16 (37.2) 5 (11.6) 9 (20.9) 4 (9.3) 43 (100)
Rural Control 3 (5.3) 9 (15.8) 7 (12.3) 7 (12.3) 0 (0) 26 (45.6) X2 = 11.67

p = 0.020*Cancer 10 (17.5) 10 (17.5) 3 (5.3) 3 (5.3) 5 (8.8) 31 (54.4)
Total 13 (22.8) 19 (33.3) 10 (17.5) 10 (17.5) 5 (8.8) 57 (100)

Relationship 
parameter

Group Finger print
r (p)

Lip print
r (p)

Finger print Control 1.00 (na) 0.142 (0.32)
Cancer 1.00 (na) 0.045 (0.75)

Lip print Control 0.142 (0.32) 1.00 (na)
Cancer 0.045 (0.75) 1.00 (na)

Table 4: relationship between lip print and finger print patterns 
among the subjects in control and cancer group using spearman's 
correlation coeffiecient.

Discussion
Although the etiology of cancer is multifactorial, but regardless of the 
accelerating factors, the neoplasm is thought to arise clonally from 
transformed cells that have undergone specific genetic and epigenetic 
alterations in oncogenes or tumor-suppressor genes. Many gene 
alterations have been implicated in the development and progression 

[8]of SCC and the stages of carcinogenesis have been clearly defined .

In the present study, there were total of 60 males and 40 females in the 
mean age of 46 years. Some documented studies have been done on 
dermatoglyphics and cancer while very little exist on cheiloscopy and 
cancer.
 
Elluru venkatesh, et,al did a study on palmar dermatoglyphics in oral 
leukoplakia and oral squamous cell carcinoma patients and concluded 
that arches and loops were more frequent in cases than in controls 

[9]whereas whorls were more frequent in control group (p< 0.01) , 
whereas in our study loop finger print pattern was more prevalent in 
both the groups.A study conducted by Ambika Gupta and Freny R 

[8]Karjodkar  in 2013 on role of dermatoglyphics as an indicator of 
precancerous and cancerous lesions of the oral cavity concluded that in 
oral squamous cell carcinoma, there was an increase in frequency of 
arch and ulnar loop patterns on fingertips which is consistent with 
highest frequency of loop pattern in cancer group in our study. 
Paranjape V, et,al did a study on digital dermatoglyphics in carcinoma 

[10]breast which also resulted in loop pattern being most common. A 
study done by Uduak umana et al showed predominance of branched 

[11]lip print and loop finger pattern in cancer subjects , whereas our study 
showed predominance of straight lip print pattern. Krishnan S et al, did 

a study on dermatoglyphics in carcinoma breast and found out loop 
[12]pattern being most common in women with breast cancer .In a study 

done by Tamgire Dw, et al, composite whorl pattern was in the highest 
frequency in left-hand little finger in patients with oral submucous 

[13]fibrosis which is a precancerous condition ,whereas in the present 
study loop pattern was prevalent in the cancer group.In 2014 a study 
was conducted by Mariapriscilla David, et al on dermatoglyphic 
patterns in subjects with potentially malignant disorders and oral 
carcinomas and concluded mean number of loops were found to be 
higher in case of subjects with potentially malignant disorders and oral 

[14]carcinomas when compared to controls , which is consistent with the 
present study. Jatti D, et al did a study on role of dermatoglyphics in 
malignant and potentially malignant disorders of the oral cavity and 
concluded arch finger print pattern being most prevalent in study 

[15]group ,this may be due to demographic changes.Whorl type of 
fingerprint pattern was predominant in significantly higher number of 
individuals of SCC and Oral submucous fibrosis group than in control 

[16], groups in a study conducted by Ganvirsm, et al where as the present 
study shows loop pattern being prominent in cancer group.The study 
done by Kaur i, et al was planned to analyze lip prints pattern in 
patients with oral pre-malignant lesions. They observed that non-
significant association of lip prints with oral premalignant lesions is 

[17]present  , the present study shows significant results in control and 
study groups.

Conclusion
Early detection of oral cancer improves the cure rate, lowers the cost 
and morbidity associated with the treatment. The present study was the 
first of its kind where an attempt was made to predict the risk of oral 
cancer with the help of dermatoglyphics and cheiloscopy. This study is 
unique as it compares and determines association of the finger print 
and lip print pattern in rural and urban population. 
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Abstract 

Tuberculosis (TB) is an inflammatory granulomatous 

systemic disease that infrequently presents as primary 

lesions in the oral cavity. Merely a limited number of 

cases involve lip & gingiva. Here a case of primary 

tuberculosis is presented involving only gingiva and lip. A 

21-year-old female patient presented with multiple lip and 

gingival ulcers with necrotic slough over the gingiva in 

maxillary arch. No signs and symptoms of TB was 

evident elsewhere. The diagnosis was confirmed with 

gingival biopsy. Medical treatment was curative and no 

recurrence even after 1-year follow-up. Conclusion is that 

tuberculosis is a systemic disease that seldom affects the 

gingiva. Hence the likelihood of gingival involvement as 

one of manifestation of the disease should be included in 

the differential diagnosis of gingival lesions for early and 

accurate diagnosis necessary for planning timely 

treatment and strategies to control the disease. 

Keywords: Tuberculosis, Gingiva, Lip, Young patient, 

Antitubercular treatment. 

 

Introduction  

 Worldwide, Tuberculosis (TB), an infectious disease is 

the second leading cause of death. TB, commonly caused 

by Mycobacterium tuberculosis, Mycobacterium bovis 

and atypical Mycobacteria is a chronic granulomatous 

disease that most commonly affects lungs but may 

involve any organ of the body including oral 

cavity.
1,2

Even though oral manifestations of TB have been 

reported, they are rare, affecting 0.05%-5.00% of infected 

patients
1,2,3

. Oral TB can be either primary or secondary. 

Majority of the cases are secondary to pulmonary disease, 

usually involve the tongue, followed by the palate, lips, 

buccal mucosa, gingiva and frenulum.
5,6,7,8

  

Primary oral TB lesions are exceedingly rare, common in 

young adults and more often involve gingiva with an 

associated regional lymphadenopathy.
9,10

 TB involving lip 

& gingiva is very rare and literature reports only a small 

number of cases which makes this case worthy of 

documentation. Here, a case of primary oral TB is 

presented, affecting the gingiva and lips in a 21 year-old 

http://ijmsir.com/
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female patient which was the only presenting sign of 

tuberculosis. 

Case Report 

This patient reported with bleeding and burning sensation 

on the upper lip since 5 years. The patient was apparently 

asymptomatic 5 years back until she developed cracking 

of the upper lip in winter which lasted for 2 months after 

which she developed swelling of the upper lip which was 

sudden in onset, severe, painless and developed over night 

which lasted for a period of 1year following by crusting. 

The patient consulted a homeopathic doctor who 

prescribed medicines for 1 year with no improvement 

following which she developed fissuring and bleeding 

from the left side of the upper lip which encompassed the 

entire lip in a span of 2 to 3 weeks. This was followed by 

reduction in size of swelling then fissuring spread to the 

entire lip with severe pain in a period of one and a half 

years (Fig 1). Later on she consulted a general surgeon 

who advised plastic surgery but the patient discontinued 

seeing the surgeon after which she did not consult any 

doctor for 2 years. Subsequently she consulted an ENT 

specialist for bleeding from the nose and difficulty in 

breathing for which medicines were prescribed for a year 

and breathing difficulty improved. A year later she visited 

a Dermatologist who prescribed medicines for 2 months 

which did not provide any relief. As there was no 

improvement she was referred to the outpatient 

Department of Oral Medicine and Radiology. Her medical 

history revealed no systemic problems and she was 

apparently healthy with no cough or expectoration, fever, 

or weight loss. There was no cervicofacial 

lymphadenopathy or any other abnormal findings. A 

complete general examination revealed no other 

contributory abnormalities. Family history revealed 

pulmonary tuberculosis in Grandmother.  

 Extraoral examination revealed swelling of the upper lip 

with erosion and yellowish crusting of upper lip and also 

multiple erythematous ill defined patches were present 

over the right cheek and just above upper lip and right 

nasolabial fold. The lesion was slightly painful on 

palpation with spontaneous bleeding on manipulation. 

Intraoral examination showed gingival enlargement 

especially in the anterior labial area extending from 

canine to canine region. The gingiva was fiery red, 

papillary, pebbled and granular in appearance (fig 1) with 

minimal of local deposits. Intraorally, her oral hygiene 

was fair. Correlating history of ulcers of chronic duration 

and clinical features, a clinical differential diagnosis of 

acute necrotizing ulcerative Gingivitis, syphilis, human 

immunodeficiency virus infection (HIV), TB, was 

considered. The diagnostic workup included complete 

hemogram, enzyme‑linked immunosorbent assay 

(ELISA) for HIV, antinuclear antibody (ANA), and 

intraoral periapical radiographs were advised. Results of 

all the tests were within normal limits and HIV test was 

negative. Mantoux test was positive (+25mm). The 

histopathology showed multiple confluent and discrete 

granulomas composed of epitheloid histiocytes and 

Langhans giant cells with central caseous necrosis 

confirming the diagnosis of TB(fig 3). 

Following the biopsy report, a chest radiograph(Fig 4) and 

a routine medical consultation were advised both of which 

turned out negative results.
  

The patient was then referred 

to a physician who initiated a WHO recommended 

category 1 anti-tubercular therapy DOTS (Directly 

Observed Treatment, Short Course) with rifampicin (450 

mg), isoniazid (600 mg), ethambutol (1200 mg) and 

pyrazinamide (1500 mg) for two months with three times 

doses per week, followed with continuation phase with 

isoniazid (300 mg) and thioacetazone (150 mg) for six 
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months. There was no recurrence of the disease during 1-

year follow-up.(Fig 5)  

Discussion  

One of the major health concerns in most of the 

developing countries is Tuberculosis. South East Asia has 

a disproportionately high 88% of the global burden of TB. 

Nearly one-third of the global burden of TB is seen in 

India. Poverty, malnutrition and economic recession, lack 

of awareness are the main reasons for susceptibility to TB 

in developing countries.
11,12 

Extra-pulmonary TB accounts for 25% of the cases with 

10–35% detected in the head and neck region
13,14

. Even 

though literature has reported oral manifestations of TB 

they are rare, affecting 0.05%-5.00% of infected patients 

1,2,3,4
.  

Clinically, oral TB can illustrate varying presentation. 

However due to nonspecific clinical presentation, 

decreased occurrence in the oral cavity and effective drug 

therapy, most of the  oral TB lesions go unnoticed during 

routine intraoral examination and often not considered in 

the differential diagnosis of other oral lesions.
15,16

  

 Primary oral lesions are rare and occur as a result of the 

direct inoculation of oral tissues, the reason attributed is 

that the bacilli may reach the oral mucosa by 

hematogenous or lymphatic spread. Break in the 

continuity of epithelium due to chronic irritation or 

inflammation favours localization of TB bacilli, even with 

hematogenous spread.
17

  

Both local and systemic factors favour oral infection in 

TB. The systemic factors include decreased host 

resistance and increased virulence of the organisms.The 

local predisposing factors may be poor oral hygiene
19

, the 

presence of existing lesions like leukoplakia
21

, periapical 

granuloma
22

, dental
 

cysts
23

, dental abscess
24

, jaw 

fractures,
25

 and periodontitis
26

  

Symptoms like cough, fever, weight loss, weakness, 

dysphagia were not evident in the present case which 

confirms that there was no lung or systemic involvement. 

Hence it was purely a case of primary gingival TB. This 

case is worth documenting as there were chronic non 

healing ulcers on the lip and gingival which led to the 

diagnosis. This was consistent with case report by 

Ebenezer et al.
17

 who reported two cases of oral TB, one 

on labial mucosa and other one on gingiva, both presented 

as non healing ulcer. Dentists should consider such 

lesions in the differential diagnosis of non healing ulcers.  

Histopathological study is needed to exclude 

carcinomatous changes and to confirm the diagnosis of 

TB. 

In the present case, the most likely differential diagnosis 

included traumatic ulcer, infections (bacterial, fungal and 

viral), drug reaction and malignancy, including primary 

squamous cell carcinoma, lymphoma and metastases. A 

negative history about trauma, systemic medication, 

tobacco habit helped to rule out traumatic, ulcer due to 

drug reaction and carcinoma respectively. This article 

highlights the importance of oral tuberculosis diagnosis in 

the dental surgery: early detection, prompt treatment and 

appropriate infection control methods. 

Conclusion 

Oral tuberculosis lesions are relatively rare, difficult to 

diagnose and could be a possible infectious hazard to the 

healthcare personnel. So it is vital to rule out oral TB in 

asymptomatic patients especially in tropical countries 

which helps to recognise and prevent further spread of the 

disease to other organs of the body, and other members of 

the community. An early diagnosis with prompt treatment 

will usually result in a complete cure. 
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Legends of Figure 

 

Figure 1 Lip encrustations and erythematous& granular 

gingiva with slough  

 

 

 

 

 

 

Figure 2. Microscopic picture showing granulomatous 

lesion with Langhan’s giant cells and epitheloid cells 

 

Figure 3 Normal chest radiograph 

 

Figure 4 follow up of 6months showing normal lip & 

gingival. 
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INTRODUCTION 
Oral cancer is one of the most prevalent cancers and is one of the 10 
most common causes of death. Oral cancer(OC) develop from 
potentially malignant disorders (PMDs). Habit of tobacco 
consumption and alcohol is a known etiological factor for 
development of oral cancer. Various biochemical evaluation have 
shown that various substances alter quantitatively in the serum during 
tumor development and are referred as tumor markers.1 These are 
diagnostic and prognostic biomarkers which are quantiable traits that 
help clinical oncologists at the rst interaction with the suspected 
patients. These particularly aid in, identifying who is at risk, early 
diagnosis prompt treatment and prognosis of the disease.2 So, if the 
biochemical changes occur even before frank cancer has occurred, one 
can predict whether a particular individual with the underlying 
biochemical defect would develop OC or not at a later date from 
existing precancerous state. 
         
Lipids are major cell membrane components essential for various 
biological functions including cell growth and division of normal and 
malignant tissues. The major lipids in the bloodstream are cholesterol 
and triglycerides which are insoluble in the blood. The large particles 
of cholesterol, triglycerides and proteins are the lipoproteins. As part of 
lipoproteins the cholesterol and triglycerides can be carried around in 
the blood stream. The major lipoproteins are low density lipoproteins 
(LDL), very low density lipoproteins (VLDL), and high density 
lipoproteins (HDL) which gets altered. 

Hence this case control study aim in evaluating serum lipid prole in 
patients with OC, PMDs, and patients with tobacco habit.  

Methodology: This is a case control study having 4 groups; of whom 
20 patients are with OC, 20 patients are with oral PMDs, and 20 
patients with habit of tobacco& 20 healthy. All groups consisted of 
both sexes and are in the age group of 15 years to 60 years. Patients who 
have any medical problems like cardiac disease, diabetes, renal disease 
etc are excluded from the study. Biopsy was taken from such of the 
patients who are clinically conrmed to have  OC or PMDs. Fasting 
venous blood from patients and control group of about 10ml is 
collected in a test tube and the serum is separated from other 
constituents of blood using centrifuge. Serum from this collected 

blood sample is used for the evaluation. The biochemical evaluation is 
done using BS-380 chemist autoanalyser and the results are analyzed 
and expressed. Estimation of Serum Lipid prole includes Total 
Cholesterol (TC), Triglycerides (TG), High density lipids (HDL), Low 
density lipids(LDL) and Very low density lipids (VLDL). The method 
for estimation of lipids is Peroxidase method (POD). The values of the 
test are analyzed and subjected to statistical evaluation. TC, TG, HDL, 
LDL, VLDL are compared in OC, PMDs,  tobacco habit patients and 
controls. 

RESULTS: The mean serum levels of total cholesterol (TC), 
triglycerides, high density lipoproteins, low density lipoproteins, and 
very low density lipoproteins  are compared with the control, patients 
with OC, PMDs and patients with habit of tobacco chewing and 
represented in  Graph- I, Graph- II, Graph- III, Graph- IV, Graph- V.  
Comparison of the level of serum TC, triglycerides, high density 
lipoproteins, low density lipoproteins, and very low density 
lipoproteins among the four groups is done by one way ANOVA and 
represented in Table I, Table II, Table III, Table IV, Table V 
respectively. It is found that mean value between groups is statistically 
signicant and hence there is signicant decrease of TC. (P<0.001) 
(Table- I). Serum TC is substantially reduced in OC patients which is 
statistically signicant (P<0.001). Oral PMDs also showed lowered 
levels of TC when compared to patients with habit and control 
(P<0.05). There is no signicant change of TC in patients with habit 
(P>0.05). The value suggests that there is signicant decrease of TC in 
OC patients and PMDs. There is decrease in TC patients with habit not 
statistically signicant. Serum TG is substantially reduced in OC 
patients when compared with PMDs, habit and control which is 
statistically signicant (P<0.001). There is no signicant change of TG 
in patients with PMDs, habit and control (P>0.05). Suggesting that 
there is signicant decrease of TG in OC patients but there is no change 
of TG in PMDs and patients with habit (Table-II). Serum HDL is 
substantially reduced in OC patients and oral PMDs which is 
statistically highly signicant (P<0.001). Patients with habit also 
showed lowered levels of HDL when compared with control but not 
statistically signicant (P>0.05). Suggesting that there is signicant 
decrease of HDL in OC patients and PMDs, with decreased HDL in 
habit patient also but not signicantly. (Table -III). The mean serum 
levels of LDL are compared with the control, patients with OC, PMDs 
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ABSTRACT
Lipids are major cell membrane components essential for various biological functions including cell growth and division of normal and malignant 
tissues. This study aim in evaluating serum lipid prole in patients with oral cancer(OC), potentiaaly malignant disorders(PMDs, and patients with 
tobacco habit.
Methodology: This study consist of 4 groups ie OC, PMDs, patients with habit of tobacco & Control group. 10 ml of fasting venous blood from all 
the subjects. Serum from this collected blood sample is used for the evaluation using BS-380 chemist autoanalyser and the results are subjected to 
statistical analysis using SPSS 16 software. The test applied is one way ANOVA.
Result: Serum TC is substantially reduced in OC, PMDs (P<0.001), (P<0.05) respectively. There is no signicant change of TC in patients with 
habit (P>0.05). Serum TG is substantially reduced in OC patients when compared with PMDs, habit and control & is statistically signicant 
(P<0.001). There is no signicant change of TG in patients with PMDs, habit and control (P>0.05). Serum HDL is substantially reduced in OC 
&PMDs which is statistically highly signicant (P<0.001). Patients with habit also showed lowered levels of HDL when compared with control but 
not statistically signicant (P>0.05). There is decreased HDL in habit patient also but not signicantly. The mean serum levels of LDL in all the 
groups (P>0.001) found that there is no signicant changes. VLDL is substantially reduced in oral cancer patients which is statistically signicant 
(p<0.001).There is no signicant change of VLDL in patients in PMDs and habit patients (P>0.05). 
Conclusion: There is inverse relation between serum lipid prole and occurrence of OC & PMDs with no direct and overall signicant inuence 
associated with tobacco habit.
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and patients with tobacco habits. It was (P>0.001) found that there is 
no signicant changes. (Table -IV)    VLDL is substantially reduced in 
oral cancer patients which is statistically signicant (p<0.001).There is 
no signicant change of VLDL in patients in PMDs and habit patients 
(P>0.05). Suggesting that there is signicant decrease of VLDL in oral 
cancer patients but not in PMDs and habit patients (Table- V).

Graph- I Bar graph showing comparison of four groups with 
respect to total cholesterol

 Table- I Comparison of four groups with respect to total 
cholesterol by one way Anova

***p<0.001                        

Graph- II Bar graph showing comparison of four groups with 
respect to triglyceride              

Table –II: Comparison of four groups with respect to 
triglycerides by one way Anova

*** p<0.001                    

Graph-III     Bar graph showing comparison of four groups with 
respect to high density lipids

Table- III Comparison of four groups with respect to high 
density lipids by one way anova

*** p<0.001                        

Graph –IV Bar graph showing comparision of four groups with 
respect    to low density lipids

Table –IV   Comparison of four groups with respect to low 
density lipids by one way Anova

 p>0.05      

Graph –V Bar graph showing comparison of four groups with 
respect to very low density lipids

Table-V Comparison of four groups with respect to very low 
density lipids by one way anova

***p< 0.001                   

DISCUSSION: The result and observation of serum lipid prole assay 
in this study shows that there are substantial lower levels of TC and 
HDL in OC patients and PMDs as compared with control (P<0.001) 
with decrease of TC in habit patients also but not signicantly 
(P>0.05), but HDL levels showed decrease in habit patients, but not 
signicant (P>0.05). TG and VLDL were signicantly decreased in 
OC (P<0.001) but not in PMDs or habit patients (P>0.05).  However 
LDL did not reveal any signicant difference in any group.  The results 
of this study coincides with Patel H. R. et al. their result showed 
signicantly decreased TC, HDL, VLDL and TG levels in OC patients 
as compared to the controls which is consistent with our 
ndings.3They also found signicant decreased TC, HDL, TG and 
VLDL in PMDs patients also, 3 but in the present study there is no 
signicant decrease of TG and VLDL in PMDs. However LDL levels 
showed no signicant decrease in their study which is similar to the 
present study.

 Studies by Hoyer AP 4 found that there is signicant decrease of HDL 
and with no signicant change in LDL levels in breast cancer as 
compared to control which is similar to our nding but, in their study 
they found no association of TC in breast cancer, in present study TC is 
also inversely associated. Chou PH et al. 5 also found inverse trend of 
lipid prole in oral, pharyngeal, oesophagus, with signicant decrease 
of TC in cancer of colon, which is similar to our ndings. 

Source of 
variation

Degrees of 
freedom

Sum of 
squares

Mean sum 
of squares

P-value

Between groups 3 10267.9 3422.633 0.001***

Within groups 76 22037.10 289.96

Total 79 32305.00

Source of 
variation

Degrees of 
freedom

Sum of 
squares

Mean sum 
of squares

P-value

Between groups 3 6605.33 2201.77 0.001***

Within groups 76 19940.55 262.37

Total 79 26545.88

Source of 
variation

Degrees of 
freedom

Sum of 
squares

Mean sum 
of squares

P-value

Between groups 3 2487.60 829.200 0.001***

Within groups 76 4482.40 58.97

Total 79 6970.00

Source of 
variation

Degrees of 
freedom

Sum of 
squares

Mean sum 
of squares

P-value

Between groups 3 1564.94 521.64 0.11

Within groups 76 19638.98 258.40

Total 79 21203.92

Source of 
variation

Degrees of 
freedom

Sum of 
squares

Mean sum 
of squares

P-value

Between groups 3 271.08 90.36 0.001***

Within groups 76 859.55 11.31

Total 79 1130
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According to K. Allapallam et al.6 TC and HDL are decreased in 
patients with myelodysplastic syndrome when compared with control 
which is similar to our ndings, but they also found decreased LDL 
levels in their studies, but in this study there is no change in LDL levels. 
They substantiated their ndings mentioning that there is excessive 
intracellular lipid biosynthesis in the expanding clone.

There are the three main competing hypotheses to explain the inverse 
association between cholesterol concentrations and the incidence of 
cancer.
 
First, lower cholesterol values, even before the manifestation or 
detection of cancer, may be a result of the cancer process. Second, 
lower cholesterol values may precede the development of the cancer, 
but the association with cancer is secondary which indicates that 
cholesterol serves as a marker for some other causal variable or set of 
variables.
 
Third, lower cholesterol values may precede the development of 
cancer and may be causally associated with the occurrence of some 
forms of cancer.7
      
Williams et al. mentioned that one of the postulated mechanisms for 
the lower level of serum cholesterol in cancer patients is that there is 
increased membrane permeability to carcinogens induced by 

8transfatty acids.

However, few studies have reported that hypolipidemia may result 
because of the direct lipid lowering effect of tumor cells or some 
secondary malfunction of the lipid metabolism or secondary to 
antioxidant vitamins.  
              
It is widely demonstrated that oral cancer interferes signicantly on 
food intake as well as on lipid ingestion and absorption. Therefore, it 
can be expected that subjects with oral cancer have low serum levels of 
lipids, but the other factors, such as genes and hormones, also interact 
to regulate the plasma cholesterol levels in man.          
                     
Because of the continuous cycling of cholesterol into and out of the 
blood stream, the plasma cholesterol concentration is not a simple 
additive function of dietary cholesterol intake and endogenous 
cholesterol synthesis. Rather, it reects the rate of synthesis of the 
cholesterol carrying lipoproteins and the efciency of the receptor 
mechanisms that determine their catabolism. Thus, the cholesterol 
homeostasis in healthy subjects depends on the presence and function 
of specic receptors on the cell surface. These receptors normally 
control the degradation of LDL, the major cholesterol transport protein 
in human plasma. In the neoplastic disease, an increased LDL activity 
in tumor cell may produce hypocholesterolemia.9

Low levels of lipids could be due to the process of carcinogenesis, 9 
because of lipid peroxidation there is greater utilization of these lipids 
for new membrane biogenesis. Seventy ve percent of the plasma 
cholesterol is transported in the form of LDL. Body cells sequester 
cholesterol from LDL fraction of lipoproteins. LDL receptors are 
necessary for metabolizing circulating LDL levels and nearly 80% of 

10 the plasma LDL is cleared by LDL receptors.

High activity of LDL receptors attributes for lowering the serum 
cholesterol levels. The individuals having decient or defective LDL 
receptors remove plasma LDL at much lower rate and have 
considerably elevated levels. 

High density lipoprotein (HDL) levels may be a useful indicator 
reecting initial changes occurring in PMDs. A signicant decrease in 
levels of HDL was also observed in present study. This was in 
accordance with previous reports which reported that lower HDL is an 
additional predictor of oral PMDs and it might be a consequence of 
disease that is mediated by utilization of cholesterol by membrane 

10biogenesis.

VLDL contains highest amount of triglycerides. Any change in 
triglyceride levels will also change VLDL levels. VLDL is converted 
to LDL after transporting triglycerides to their target cells. However 
the role of triglycerides in explaining the overall pattern of total 
cholesterol change is less clear.11
 
Some of the previous studies stated that serum cholesterol levels were 

inversely associated with incidence of cancer.12, 13, 
 Dianzani reviewed the problem of the pattern of lipid peroxidation in 

14cancer cells.

 They found that during carcinogenesis, the loss of lipid peroxidation is 
already evident at the stage of preneoplastic nodules. Our study 
performed on PMDs also showed inverse relation between serum 
cholesterol levels and PMDs, these changed levels might indicate the 
progression of these lesions towards malignancy.

 In this study mean serum TC, TG, LDL, VLDL, did not show 
signicant changes in habit patients without any lesion except for 
marginal decreased HDL levels. These nding imply that the lower 
lipid levels may be because of basic underlying disease process and not 
because of only tobacco habit. The decrease in mean serum HDL level 
observed in tobacco habituates of this study may be attributed to 
tobacco habituates in whom the good cholesterol (HDL) level is 
provenly reduced. This suggests that although the role of tobacco has 
been established in the etiology of OC and PMDs, it may not have 
direct and overall signicant association with serum lipid prole.

 Furthermore, some investigators have also found relation of low 
serum cholesterol with increased risk of cancer occurrence and 
mortality.3, 12Rose and Shipley reported 66% higher mortality rate 
because of cancer in the group of cancer patients with the lowest 

13plasma cholesterol than in the highest plasma cholesterol.

The results of 5 parameters (TC, TG, HDL, LDL, and VLDL) of lipid 
prole tested in this  study are in agreement with above mentioned 
studies done in cancers at various sites of body. However there are 
differences between the studies when various parameters are 
considered individually which might be due to various reasons such 
age of the patients, methodology etc. 

CONCLUSION: The following conclusions can be drawn from this 
study, the Serum lipid prole show signicant correlation with OC and 
PMDs independently. There is inverse relation between serum lipid 
prole and occurrence of OC & PMDs. That serum lipid prole, as a 
biochemical indicator, has got no direct and overall signicant 
inuence associated with tobacco habit. 
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ABSTRACT
Oral submucous fibrosis is a chronic precancerous condition is a slowly progressive chronic disease of the oral cavity and oropharynx, characterized by 
fibroelastic change and inflammation of the mucosa leading to progressive inability to open the mouth, swallow or speak. Various antioxidants have 
been tried to treat OSMF with varying degree of success. The present study conducted is much of a keen interest because there is much new information,   
about the benefits of antioxidants such as lycopene and spirulina for both prevention and treatment of diseases. Spirulina and Lycopene  have  anti-
inflammatory, anti-oxidant and immuno-modulatory properties are gaining attention due to their decreased adverse effects.
Aims: To assess the effectiveness of spirulina and lycopene in the management of oral submucous fibrosis along with intralesional triamcinolone 
acetonide injection.
Methods and Material: This study included 40 Oral submucous fibrosis patients divided into two groups( Group I and II) 20 patients in each group 
according to Lia DR classification. Group I (n=20): were given spirulina 500 mg capsules in two divided doses daily for 3 months.Group II (n=20): 
were given Lycopene 10 mg capsules in two divided doses daily for 3 months. Patients in each group were evaluated every month for the three 
subsequent months for the improvement in reduction in the burning sensation and the mouth opening.The measurements for the burning sensation 
was recorded using NAS and  mouth opening was done by vernier calliper. The measurements at the baseline and after 30,60 and 90 days were 
compiled and subjected for analysis. Statistical analysis was done for inter-group and intra-group comparison.
Results: There was improvement in the mouth opening and reduction in the burning sensation in patients of each Group I and Group II. When 
intergroups were compared, the difference in the improvement of mouth opening was not significant between Group I and II. Intergroup 
comparison with respect to reduction in the burning sensation after three months was significant in Groups II as compared to Group I.
Conclusions: The study concluded that Lycopene as an adjuvant antioxidant to corticosteroid (triamcinolone acetonide) injection showed 
significant reduction in the burning sensation compared to Spirulina in patients with oral submucous fibrosis (OSMF). This could be because of the 
potent anti-inflammatory and antioxidant properties of Lycopene. 

KEYWORDS
Spirulina,Lycopene, Triamcinolone Acetonide, Oral submucous fibrosis, NAS, mouth opening, burning sensation.

INTRODUCTION:
Oral Submucous fibrosis (OSMF) is a slowly progressive chronic 
disease of the oral cavity and oropharynx, characterized by fibroelastic 
change and inflammation of the mucosa leading to progressive 
inability to open the mouth, swallow or speak. Pindborg and Sirsat in 
1966 defined OSMF as “an insidious chronic disease affecting any part 
of the oral cavity and sometimes the pharynx, although occasionally 
preceded by and/or associated with vesicle formation, it is always 
associated with juxta-epithelial inflammatory reaction followed by a 
fibroelastic change of the lamina propria with epithelial atrophy 
leading to stiffness of the oral mucosa and causing trismus and 

1,2,3.inability to eat.”  .The prevalence rate in India ranges from 0.2-0.5% 
4of the total population.

       
A variety of etiological factors including capsaicin, betel nut alkaloids, 
hypersensitivity, autoimmunity, genetic predisposition and chronic 
iron and vitamin B-complex deficiency have been suggested by 

5,6,7various authors.
            
Literature reveals various treatment modalities for the treatment of 
OSMF like intralesional corticosteroid injections, turmeric, 
antioxidants like spirulina, lycopene, pentoxifylline, hyaluronidase, 
levamisole, ultrasound, diathermy, immune milk, chylomicrons, 

8,9,10human placental extracts and surgical excision of fibrous bands. 
   
A number of studies have proven that the management of premalignant 
lesions, conditions should include antioxidants along with the 
cessation of the habit. Various antioxidants (Lycopene, ALA 100 etc) 
have   been tried to treat OSMF with varying degree of success.  In the 
traditional diet of few populations of Africa and Mexico Spirulina 
algae are an important source of nutrients. The chemical composition 
of Spirulina is vitamins, minerals and proteins .  Spirulina activates 
cellular antioxidant enzymes, inhibits lipid peroxidation and DNA 
damage, scavanges free radicals. Spirulina has an antioxidant, an 
immunomodulatory and an anti-inflammatory property. Most studies 

11.12,13,20, 21have shown effectiveness of Spirulina in the treatment of OSMF.
     
Carotenoids are natural pigments synthesized by plants is a powerful 
antioxidant, potent anticarcinogenic and has demonstrated profound 

19benefits in precancerous lesions and conditions.  
     
Triamcinolone acetonide is an intermediate acting glucocorticoid 
(steroid) and acts as an immunosuppressant agent by opposing the 
action of cytokines released by sensitized lymphocytes followed by 
activation by specific antigens. It prevents fibrosis, by decreasing the 

22fibroblastic proliferation and collagen deposition. 

As Spirulina and Lycopene are natural antioxidants with 
immunomodulatory and anti-inflammatory activities, it was proposed 
to study the efficacy of spirulina and lycopene in the form of capsules 
as an adjuvant to corticosteroid (triamcinolone acetonide) injection in 

18,19,20,21the management of oral submucous fibrosis (OSMF).

MATERIALS   AND METHODS: 
Source of Data: The present study included clinically diagnosed cases 
of Oral sub mucous fibrosis of either sex, reporting to the Department of 
Oral Medicine and Radiology, KLE Vishwanath Katti Institute of Dental 
Sciences, Belagavi. Approval for the study was obtained from the ethical 
committee and   informed consent was obtained from patient. The study 
period was 11/2 year from November 2016 to March 2018.

Method Of Collection of Data : The study included 40 patients who 
were clinically diagnosed cases of oral sub mucous fibrosis, divided 

9according to the Lia DR classification(1995):

Group A:>35mm,Group B:30-35mm,Group C:20-30mm,Group D: < 
20mm

Distribution of patients in each Group:
1. Group I(n=20). 2. Group II(n=20).

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Oral Medicine

International Journal of Scientific Research 1

Volume-8 | Issue-9 | September - 2019 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr



2 International Journal of Scientific Research

Inclusion criteria: 
1. Clinically diagnosed cases of oral sub mucous fibrosis with 

minimum mouth opening  of 30 mm and maximum more than 
35mm.   

2. Age group above 18 years.
3. Patients with positive history of chewing betel nut, gutkha.
4. Patient willing to participate in the study.

Exclusion criteria:
1. Patients with any other potentially malignant disorders.
2. Clinically diagnosed cases of oral sub mucous fibrosis with mouth 

opening less than 30mm.   
3. History of allergy to Triamcinolone acetonide , Spirulina and 

Lycopene.
4. Medically compromised patients.
5. Patients under treatment for Oral submucous fibrosis or quit the 

treatment less than 6 months.
6. Pregnant and lactating females.

Procedure: 
In this study 40 clinically diagnosed cases of oral submucous fibrosis 
and were randomly divided into two groups, Group I (Spirulina) and 
Group II (Lycopene) using lottery method. A detailed case history of 
chewing areca nut, tobacco products, difficulty in swallowing, burning 
sensation, restricted mouth opening, including the presence of 
palpable vertical bands, stiffness and blanching were recorded. Both 
the groups were counselled to discontinue the habit .Both the groups 
were treated with weekly once triamcinolone acetonide 10mg/ml 
injections by the multiple puncture method for 3 months.

Group I (n=20): were given spirulina 500 mg capsules in two divided 
doses daily for 3 months.

Group II (n=20): were given Lycopene 10 mg capsules in two divided 
doses daily for 3 months.

Clinical estimation of mouth opening: Mouth opening was assessed 
by measuring the maximum interincisal distance using vernier caliper. 
The measurements were done at the baseline (before administration of 
intervention), after1st month, 2nd month of treatment and at the end of 
3rd month (after the end of treatment phase). The pre-treatment and 
post treatment measurements were tabulated, collected and analysed 
statistically. (Photograph no1,2,3,4 )

Measurement of burning sensation: Patients were examined for 
burning sensation using Numeric Analogue scale. The measurements 
for burning sensation were done at the baseline (before administration 

st ndof intervention), after1  month, 2  month of treatment and at the end of 
rd3 month (after the end of treatment phase).The pre-treatment and post 

treatment measurements were collected, compared and given for 
statistical analysis.
      
RESULTS: 
There were 20 patients in each group (Group I and II).The burning 
sensation and mouth opening scores of all the patients were compiled 
and analyzed based on the inter group and intra group comparison for 
the improvement in the burning sensation and mouth opening among 
Group I and Group II. The statistical analysis was done in Group I and 
Group II for different age groups.(Graph 1) Maximum number of 
subjects in Group I were in the age group of ≥ 36 years(40%). [Table 
1.2.] In Group II, maximum number of subjects were in the age group 
of ≤25years (35%) and  ≥ 36years (35%). The mean age of the 
individuals in group I was 32.60yrs, whereas in group II the mean age 
was 31.35 yrs.

Inter group comparison for burning sensation at different intervals 
(baseline and after 30,60  and 90 days) was done by Mann Whitney U 
test. Statistically significant reduction in burning sensation was found 
in Lycopene group.Comparison of Group I and Group II for inter-
incisal distance at different intervals ( baseline and after 30 ,60  and 90 
days) was done  by unpaired t test and paired t test. There was no 
statistically significant difference in mouth opening.[Table 3,4,5,6] 
Graph [1,2,3]

Figure1: Clinical presentation of mouth opening with vernier 
caliper at baseline

Figure 2: clinical presentation of mouth opening with vernier 
caliper after the therapy (three months follow up)

Table 1: Distribution of patients in two study groups by age groups

Table 2: Distribution of patients in two study groups by OMFS 
groups.

Table 3: Comparison of Group I and Group II for burning 
sensation at different intervals (baseline and after 30 ,60  and 90 
days) by Mann Whitney U test.

*p<0.05

GRAPH 1.Comparison of Group I and Group II for burning 
sensation at different intervals(baseline and after 30 ,60  and 90 
days) by Mann Whitney U test)
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Age groups Group I % Group II % Total

≤25yrs 5 25.00 7 35.00 12

26-35yrs 7 35.00 6 30.00 13

≥36yrs 8 40.00 7 35.00 15

Total 20 100.00 20 100.00 40

Mean age 32.60 31.35 31.98

SD age 8.70 9.65 9.09

Chi-square=0.4773  P = 0.7882

OMFS types Group I % Group II % Total
Group A 13 65.00 10 50.00 23
Group B 7 35.00 10 50.00 17

Total 20 100.00 20 100.00 40
Chi-square=0.9212  P = 0.3371

Time 
points

Group I Group II Z-value p-value

Mean Std.
Dev.

Mean 
rank

Mean Std.
Dev.

Mean 
rank

Baseline 5.30 1.72 20.35 5.45 1.64 20.65 -0.0812 0.9353
30 days 4.65 1.46 22.23 4.20 1.40 18.78 -0.9332 0.3507
60 days 3.65 1.18 24.15 2.85 1.31 16.85 -1.9747 0.0483*
90days 2.95 1.00 26.45 1.55 1.28 14.55 -3.2190 0.0013*

BL-30days 0.65 0.49 15.88 1.25 0.64 25.13 -2.5021 0.0123*
BL-60days 1.65 0.75 15.03 2.60 1.05 25.98 -2.9620 0.0031*
BL-90days 2.35 0.99 13.88 3.90 1.25 27.13 -3.5841 0.0003*
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Table 4: Intra-comparison of Group I and Group II for burning sensation at different intervals (baseline and after 30 ,60  and 90 days) 
by Wilcoxon matched pairs test 

Groups Time Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value P-value

Group I Baseline 5.30 1.72

30 days 4.65 1.46 0.65 0.49 12.26 3.1798 0.0015*

Baseline 5.30 1.72

60 days 3.65 1.18 1.65 0.75 31.13 3.9199 0.0001*

Baseline 5.30 1.72

90days 2.95 1.00 2.35 0.99 44.34 3.9199 0.0001*

30 days 4.65 1.46

60 days 3.65 1.18 1.00 0.56 21.51 3.6214 0.0003*

30 days 4.65 1.46

90days 2.95 1.00 1.70 0.73 36.56 3.9199 0.0001*

60 days 3.65 1.18

90days 2.95 1.00 0.70 0.47 19.18 3.2958 0.0010*

Group II Baseline 5.45 1.64

30 days 4.20 1.40 1.25 0.64 22.94 3.8230 0.0001*

Baseline 5.45 1.64

60 days 2.85 1.31 2.60 1.05 47.71 3.9197 0.0001*

Baseline 5.45 1.64

90days 1.55 1.28 3.90 1.25 71.56 3.9198 0.0001*

30 days 4.20 1.40

60 days 2.85 1.31 1.35 0.59 32.14 3.9199 0.0001*

30 days 4.20 1.40

90days 1.55 1.28 2.65 0.81 63.10 3.9200 0.0001*

60 days 2.85 1.31

90days 1.55 1.28 1.30 0.57 45.61 3.9195 0.0001*

*p<0.05

When intra comparison was done in Group I and Group II for burning sensation the results were found to be statistically significant at different 
intervals(baseline and after 30 ,60  and 90 days).

Graph 2.

Table 5: Comparison of Group I and Group II for inter-incisal distance at different intervals (baseline and after 30 ,60  and 90 days) by 
unpaired t test

Time
 intervals

Group I Group II Difference t-value p-value

Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.

Baseline 39.00 5.69 36.78 5.37 2.22 1.75 1.2691 0.2121

30 days 40.08 5.72 37.98 5.28 2.10 1.74 1.2067 0.2350

60 days 41.61 5.57 39.00 5.04 2.61 1.68 1.5541 0.1284

90days 42.92 5.75 40.10 4.94 2.82 1.69 1.6621 0.1047

BL-30days 1.09 0.22 1.21 0.46 -0.12 0.11 -1.0424 0.3038

BL-60days 2.62 0.64 2.23 0.78 0.39 0.22 1.7415 0.0897

BL-90days 3.92 1.14 3.33 1.25 0.60 0.38 1.5792 0.1226

Groups Time Mean Std.Dv. Mean Diff. SD Diff. % of change Paired t P-value

Group I Baseline 39.00 5.69
-1.09 0.22 -2.79 -22.2115 0.0001*30 days 40.08 5.72

Baseline 39.00 5.69
-2.62 0.64 -6.71 -18.4186 0.0001*60 days 41.61 5.57

Baseline 39.00 5.69
-3.92 1.14 -10.06 -15.3472 0.0001*90days 42.92 5.75

Table 6: Comparison of Group I and Group II for inter incisal distance at different intervals (baseline and after 30 ,60  and 90 days) by paired t 
test.*p<0.05.When comparison was done in Group I and Group II for incisal distance the results were found to be statistically significant at 
different intervals(baseline and after30,60And90days).
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DISCUSSION:
Oral Submucous fibrosis (OSMF) is a slowly progressive chronic 
disease of the oral cavity involving oro-pharanyx which is 
characterized by fibro-elastic change and inflammation of the mucosa 
leading to inability to open the mouth, difficulty in swallowing and in 
speaking.  Various therapies such as intralesional corticosteroid 
injections, turmeric, antioxidants like spirulina, lycopene, 
pentoxifylline, hyaluronidase, levamisole, ultrasound, diathermy, 
immune milk, chylomicrons, aqueous extracts of healthy human 
placenta and excision of fibrous bands by surgery have been used for 

2,3,4 OSMF.
  
In the current study the effectiveness of antioxidants Spirulina and 
Lycopene were compared as an adjuvant to corticosteroid 
(triamcinolone acetonide) injection in the management of oral 
submucous fibrosis (OSMF).A total of 40 clinically diagnosed cases of 
OSMF were included in the present study. The subjects were randomly 
divided into Group I and Group II according to the LiaDR 
classification with 20 patients in each group.
   
In the present study, maximum number   of patients was in the age 
group ≥ 36 years and least number of subjects were≤25years. The 
results were similar to the study conducted by Nigam et al in which 
included 1000 subjects, with maximum number of patients in the age 
group 36-40 years.
   
All 40 patients were males 100%), which clearly demonstrates male 
predominance of the condition. This was in accordance with the study 

16conducted by Ranganathan et al  where male to female ratio was 9.9:1 
among OSF patients. 
   
In the present study the mean burning sensation after the treatment in 
Group I and Group II was 2.95 and 1.55respectively(p*<0.05) which is 
statistically significant. This was in accordance with the study carried 

17 14out by Gowda et al and Karemore et al  who reported reduction in the 
burning sensation. This was in accordance with the study carried out by 

12Abhinav Kumar et al  who reported statistically significant reduction 
in burning sensation in Lycopene group. This clearly indicates that 
lycopene is more efficacious than other antioxidants when used in 
combination with intralesional steroids to treat OSMF. The 
improvement in mouth opening observed in our study can be attributed 
to anti-inflammatory action, and antioxidant action of lycopene.
     
The present study showed statistically significant increase in inter 
incisal distance among both the groups[I (p=0.0010), II(p=0.0001)] 
when assessed at different intervals( baseline and after 30 ,60  and 90 
days).  This was in accordance with the study conducted by Selvam 

24N.P et al  who reported statistically significant improvement in mouth 
opening among Lycopene and intralesional steroid injection 

23group..Another study by Patil et al  also reported significant 
improvement in mouth opening among the   Spirulina group as 
compared to Aloe vera group.
       
Spirulina activates cellular antioxidant enzymes, inhibits lipid 
peroxidation and DNA damage, scavenges free radicals and increases 
the activity of superoxide dismutase and catalase. Spirulina has 
antioxidant, immunomodulatory, anti-inflammatory properties which 

play a major role in human health. Literature search has shown 
11,21Spirulina to be effective in the treatment of OSMF.

       
Lycopene is a powerful antioxidant and has a singlet oxygen-
quenching ability. It is a potent anticarcinogenic and has demonstrated 
profound benefits in precancerous lesions and conditions. Lycopene 
has been successfully tried in management of leukoplakia and oral 

12submucous fibrosis.
       
Triamcinolone acetonide is an intermediate acting glucocorticoid 
(steroid) and acts as an immunosuppressant agent by opposing the 
action of cytokines released by sensitized lymphocytes followed by 
activation of specific antigens. It prevents fibrosis, by decreasing the 

22fibroblastic proliferation and collagen deposition.
    
In OSMF, reactive oxygen species (ROS) plays an important role in the 
pathogenesis. Local continuous irritation by gutkha, pan masala and 
arecanut leads to cytokine production and oxidative stress following 
which there is an increased production of reactive oxygen 
species(ROS). These free radicals cause apoptosis of cells and induce 
cell proliferation. Literature studies reveal that antioxidants can give 
excellent therapeutic results in managing the condition by inhibiting 
the progression of OSMF. Many herbal antioxidants such as spirulina, 
lycopene, turmeric, aloe vera have been used for the management of 
OSMF as an adjuvant therapy along with intra-lesional injections. 
Therapeutic effect of antioxidants has been proven clinically in various 
clinical trials. However, there is paucity of studies   evaluating efficacy 
of antioxidants like spirulina and lycopene along with intralesional 
triamcinolone acetonide injection in the management of OSMF. 
10,11,12,13,19,21,22 ,23

The limitations of the present study were smaller sample size and short 
term follow up of patients. Further studies should be carried out with a 
larger sample, and longer follow up period with Spirulina and 
Lycopene. Long term follow up is essential to know the response of the 
patient, side effects and remissions if any. 

CONCLUSION: 
The present study revealed no side effects with the usage of Spirulina, 
Lycopene and intralesional Triamcinolone acetonide injection. Hence 
these prove to be safe drugs when compared with the other treatment 
options available for oral submucous fibrosis. Burning sensation was 
the initial symptom reported in early cases of OSMF.  This affirms the 
use of Spirulina, Lycopene which are potent anti-inflammatory, 
antioxidant, immuno-modulator and used as a non-invasive modality 
for the management of OSMF. Thus, in future antioxidants Spirulina, 
and Lycopene can be used as adjuvants to intralesional triamcinolone 
acetonide injection in the management of OSMF.
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Role of Computer Technology in 
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Abstract

In the ever changing complex society, where success has become a mantra for 
both young and old, facial appearance that includes smile, plays a pivotal role. 
Among many attractive components in a person’s face, smile reflects the persona of 
an individual. In the present day next gen age, science in unison with technology and 
techniques which are rapidly getting ingrained into day to day dental practice, has 
changed the perception of healthy smile by more effective and less invasive approach. 
In this scenario, the onus lies on the dentist to give that perfectionist touch to a cus-
tomised smile using computer aided software and hardware apparatus, and to avail 
the best state of the art material, equipment and techniques. Hence, it is imperative 
for us to understand and inculcate the role of modern cutting edge computer-aided 
technologies used in designing and changing the smile of an individual.

Keywords: dental technology, smile designing, digital impressions,  
digital radiography, CAD/CAM technology, smile makeover

1. Introduction

Technology plays a significant role in most areas of life and the dental field is not 
any exception. Patients and doctors have each benefited from the advancements 
and inventions in dentistry which supply trendy solutions to ancient dental issues 
that may be performed in an exceedingly economical and effective manner. The 
health of the mouth and body will improve with every new technology. Remember, 
good health starts within the mouth. As best said by Darwin, it seems that we have 
a tendency to all smile within the same language. Today, smile is definitely the fore-
most recognized expression that necessitates a natural study pattern that is pleasing 
to others. So, our responsibility as smile designers and dental specialists is to face 
this new challenge and acquire the abilities to spot and design numerous smile 
patterns, integrated by diagnostic, clinical and laboratory procedures. So, let us find 
out how technology can help us achieve this challenge. Dentists are incorporating 
the following high-tech tools into their practices.

2. Extra oral video camera

It permits having a close record of the patient’s face while moving and talking. It 
will record the patient in numerous moods and gestures. It is an audiovisual record 
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of the patient’s ideas, preferences, expectations and complaints as well as the dentist’s 
suggestions and explanations of various treatment options. Totally, different smiles 
and profiles are often applied to the patient’s face, and therefore, the patient is often 
given the chance to settle on the simplest smile style [1].

3. Intraoral video camera

More or less, an intraoral camera is a little camcorder that takes a radiographic 
X-ray of the outside of the gum or tooth. The intraoral camera is nothing more than 
a larger than average pen and in spite of the fact that the use of the camera changes 
depending upon the model-type, this picture taking gadget is normally furnished 
with an disposable plastic sleeve for each new patient. While at the same time seeing 
a screen, the dental specialist tenderly moves the camera into the patient’s mouth 
with the goal that pictures can be taken from an assortment of points.

First utilized in the mid 1990s, the intraoral camera is yet a moderately new 
bit of dental gear. Not very far in the past, just a bunch of practitioners inside the 
dental network utilized this little camera to take photos of the teeth and gums. 
Today, utilization of the intraoral camera is far reaching. For those dental practitio-
ners who do utilize this gadget, the intraoral camera has been, and keeps on being, 
incredibly convenient both in diagnosing dental conditions, for example, tooth 
decay and fractured teeth and in instructing the patient. Most intraoral cameras 
are no greater than the size of a thumbnail, yet give unparalleled analytic capabili-
ties. Intra oral examination of each point with the littlest subtleties can be seen 
as close as 2 mm from the tooth. With it we can diagnose certain conditions and 
plan treatment alternatives significantly more precisely than with representations, 
mirrors and radiographs [1].

4. Computer or voice activated data

Utilizing voice enacted innovation; dental specialists can report their discoveries 
by talking into the amplifier that are connected to a PC which has been “prepared” to 
perceive a restricted vocabulary. The PC at that point stores the data and even illustra-
tions (identified with grin), so different methods can be examined with the patient.

5. Digital radiography

X-rays were discovered in 1895. Since then film has been the first medium 
for capturing, displaying, and storing pictures. Digital radiography is the latest 
advancement in dental imaging. RADIO-VISIOGRAPHY, the primary direct digital 
imaging system was invented by Dr. Frances Mouyens. It was manufactured by 
Trophy Radiologie (Vincennes, France) in 1984 and later described within the US 
dental literature in 1989. Compared to ancient X-rays, digital radiography may be a 
filmless technique that uses up to 90% less radiation. It additionally provides prime 
quality, digitally encoded data that may be adjusted electronically to alter contrast 
density or to amplify specific areas. By using digital radiography, buccolingual 
width of the jaws as well as the location of anatomic features such as the mandibular 
canal and the maxillary sinus can be determined which is useful while placing 
an implant in the esthetic position. Now-a-days manufacturers promote digital 
radiography system and video camera in one unit, i.e., single hand piece which can 
be convenient to be used [2].
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6. Direct digital imaging

Various components are required for direct computerized picture generation. 
These parts incorporate a X-ray beam source, an electronic sensor, an advanced 
interface card, a PC with a analog to digital converter (ADC), a screen, monitor, and 
a printer. Normally, frameworks are PC based with a 486 or higher processor, 640 kb 
inside memory furnished with a SVGA illustrations card, and a high-goals screen 
(1024 × 768 pixels). Direct advanced sensors are either a charge-coupled device 
(CCD) or complementary metal oxide semiconductor active pixel sensor (CMOS-
APS). At the point when an X-ray beam collaborates with the screen material, light 
photons are produced, identified, and put away by CCD. Direct sensor CCD clusters 
catch the picture specifically. CMOS sensors have a few points of interest including 
structure joining, low power prerequisites, manufacturability, and minimal effort.

6.1 Advantages of CCDs

1. Decrease in exposure.

2. No processing chemicals required.

3. Real-time and instant images generated and shown.

4. Improvement in image.

5. Patient education.

6. Convenient storage capacity.

6.2 Disadvantages of CCDs

1. Sensor thickness and rigidity are more.

2. Goals are decreased.

3. Initial framework cost is more.

4. Life expectancy of sensor is unknown.

5. Control of infection is difficult.

6.3 DICOM standard

It is an acronym for digital imaging and communications in medicine. Medical 
radiologists found that many of their imaging systems could not communicate with each 
other. Most manufacturers had their own proprietary software and file types that were 
not compatible with those of other manufacturers. Now dentistry is beginning to recog-
nize the DICOM 3.0 standard which is helpful for insurance companies in maintaining 
records and assessing claim estimation. (e.g., dental record, voice activated charting) [2].

6.4 DentaScan

A specialized type of CT or “CAT” scan which is performed on a conventional CT 
scanner. It is produced and licensed by General Electric (GE) and is performed 
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only on “state-of-the-art” GE CT machines. It produces a highly detailed cross-
sectional image of maxilla or mandible, which is then analyzed to evaluate dental 
implant sites.

6.4.1 Features

1. Axial or helical CT data is reformatted to display four images per screen for 
the mandible and maxilla.

2. Oblique images permit visual inspection of cortical bone and alveolar nerve 
for optimal implant placement.

3. Multiple (5 or 9) panorex images demonstrate pathology when needed, along 
with the nerve canal.

4. Oblique and panorex reformations are cross-referenced to each other and to 
the original CT images.

5. User selectable distance between oblique reformations (from 1 to 10 mm).

6.4.2 Advantages

1. Allows high resolution (1 mm) computerized images.

2. Allows precise measurements of the potential dental implant sites.

3. Access the mineralization or density of the involved bone site.

4. Produces a very low dose of X-ray exposure with negligible adverse effects.

7. WAND local anesthesia system-computer controlled device

A newly described maxillary nerve block injection which was first reported 
during development of a computer controlled local anesthetic delivery (CCLAD) 
system.

7.1 Components of WAND

1. Local anesthesia cartridge.

2. Microtubing.

3. Disposable handle.

4. Leur-lock needle.

5. Foot control.

WAND is activated by foot control. On activation, automatic delivery of solution 
at precise pressure and volume ratios takes place. Steady and continuous rate of flow 
is maintained. Solution can be deposited even if resiliency is encountered, resulting 
in effective and comfortable injection [3].
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8. Comfort control syringe

It is an electronic, pre-set local delivery system of local anesthesia that 
administers the local anesthetic agent in a slower, more controlled and more reli-
able way than a conventional manual injection. The comfort control syringe has 
a two-stage system of delivery of local anesthetic system. The infusion starts at a 
moderate rate to limit the inconvenience related with quick infusion. Following 
10 s, comfort control syringe naturally increases the infusion rate for the system 
that has been chosen [3].

9. Electronic dental anesthesia (EDA)

9.1 Indications

1. Patients with needle phobia.

2. When local anesthesia is ineffective.

3. Patient allergic to local anesthesia.

9.2 Contraindications

1. Patients with cardiac pacemakers.

2. Patients with neurological disorders.

3. Pregnant female patients.

4. Patients having dental phobias.

9.3 Mechanism of action

At low frequency (2 Hz) TENS produces increase in blood levels of serotonin and 
β endorphins. These possess analgesic actions which benefit to patient undergoing 
restorative, crown and bridge or periodontal procedures. EDA produce excellent soft 
tissue anesthesia and may be used when multiple palatal infiltrations are given. EDA can 
reverse effect of local anesthesia by maximizing vasodilation and muscle contraction [3].

9.3.1 Advantages

1. There is no need for needle.

2. There is no need for injection of drugs.

3. There is no residual anesthetic effect.

4. There is residual analgesic effect for hours.

9.3.2 Disadvantages

1. It is expensive due to high cost of the unit.

2. It is technique sensitive, so special training is necessary.
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3. It has a learning curve.

4. Presence of intraoral electrodes forms the weak link in entire system.

10. Computer aided design/computer assisted milling technology

Computer aided design/CAM is an abbreviation for computer-aided design/
computer-aided manufacturing. It has been utilized for a considerable length of time in 
the manufacturing business to deliver precise apparatuses, parts and autos, CAD/CAM 
innovation has been progressively inducted into dentistry in the course of recent years.

Computer aided design/CAM technologies and metal free zirconia materials are 
utilized by dental specialists and dental research facilities to give patients processed 
artistic crowns, facade, onlays, inlays and fixed partial dentures. As the materials 
and innovations accessible for CAD/CAM dentistry have improved throughout the 
years, so too have the rehabilitation efforts that patients can get from this type of 
advanced dentistry. The present CAD/CAM rehabilitation efforts are better-fitting, 
progressively solid and increasingly normal looking (multi-shaded and translucent, 
like regular teeth) than recently machined prosthesis.

10.1 In-office and dental laboratory CAD/CAM options

Dental CAD/CAM innovation is accessible for dental practices and dental labs, 
empowering dental practitioners and their staff (or a research facility expert) to 
structure rehabilitation efforts on a PC screen. The CAD/CAM PC shows a 3-D 
custom picture of the virtually built tooth or teeth acquired by carefully scanning 
the tooth/teeth preparations with an optical scanner. On the other hand, the 3-D 
images can be acquired by scanning a custom made model got from conventional 
impressions of the tooth/teeth arrangements.

The dental practitioner or dental lab professional at that point utilizes those 3-D 
pictures and CAD programming to draw and plan the prosthesis. The duration of time 
it takes for a dental specialist, in-office lab professional or lab expert to rehabilitate 
an oral structure differs, dependent on aptitude, experience, and difficulty level of 
the case and treatment rendered. A few cases could take minutes, while others could 
require a half-hour or a greater amount of configuration time to guarantee quality.

When the last rehabilitation step is planned, the crown, inlay, onlay, facade 
or fixed partial denture, is processed from a single rigid block of fired material in 
a processing chamber. The rehabilitation at that point can be altered with stains 
and coatings to make an increasingly regular look, before being casted in a casting 
furnace and after that completed and cleaned.

10.2 Benefits of CAD/CAM dentistry

Research suggests that today’s milled CAD/CAM restorations are stronger than 
those milled from earlier materials. They also are less likely to fracture. One of the 
advantages of CAD/CAM technology is that, same day dentistry may be a treatment 
option for patients. CAD/CAM dental technologies such as CEREC in-office or the 
E4D dentist system can be used to make an inlay, onlay, crown or veneer restoration 
in a single appointment, while you wait.

10.3 Special considerations for CAD/CAM dentistry

Computer aided design/computer assisted manufacturing is not a replacement 
for the preciseness and ability of a dental specialist or dental rehabilitation expert. 
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Dental specialists must be precise in preparing the tooth; both the dental special-
ist and dental laboratory technician must be precise when making the impression 
digitally and planning the prosthesis.

Similarly, the precision and ability with which they plan a prosthesis is vital, 
especially since the internal and marginal fit is important to avoid future tooth 
deterioration [4].

11. Digital shade selection guides

Shade selection is a procedure which provides patients an aesthetic restoration 
that harmoniously blends to the patient’s existing dentition. Different shade guides 
are available in the market: Vita Classic, Vita System 3D-Master, Chromascop and 
custom or specific chroma and value guides. Clinicians often end up with compro-
mised restoration because they encounter difficulty in interpreting a multi-layered 
structure of varying thickness, opacities and optical surface characteristics.

There are limitations of shade guides as we fail to account for the variability 
found in natural teeth, e.g., fluorescence, opalescence, translucency, enamel thick-
ness, and objectivity.

The effects of surface texture on light reflection are different. The characteriza-
tions must be recorded and duplicated in the final restorations. The use of technol-
ogy with different devices in shade selection has eliminated subjectivity of choosing 
and the use of photography to communicate shades and characterizations has 
improved the selection process. The property of light source to influence color of 
objects is called “color rendition.” There are special lights that are color corrected to 
emit light with a more uniform distribution of color that can be utilized [5].

11.1 Instrument shade selection

11.1.1 Colorimeters

It consists of a detector, signal conditioner and software with four photodiodes 
along with filters. It has an inability to maintain adequate sensitivity at low light 
levels. It is inferior to scanning devices like spectrophotometers [6]; for example, 
Chromascan (Sterngold, Connecticut).

11.1.2 Spectrophotometers

It mainly includes three specific components.

• A standard D65 light source.

• Means to direct the light source to an object and receive the reflected light from 
the object.

• A spectrometer that provides the most accurate color measurements by deter-
mining the intensity of the received light as a function of wavelength [6].

11.2 Shofu ShadeEye NCC

The ShadeEye NCC Dental Chroma Meter produces a total formula to coordinate 
the shade for a porcelain crown. It will accommodate a few shade guide systems, 
including its exclusive Vitapan 3D-Master, Chromascop, Biodent, etc. The base 
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unit can create a printout, or can download it to a PC. On the PC, one can utilize 
the Shade Eye Viewer programming to record the whole patient’s shade data which 
would then be able to be messaged to the laboratory alongside computerized photos 
of the teeth.

Shofu has 3 mm distance across hand held contact probe with focus at recipient 
and illuminator at periphery. To match standard observers collect light, color filters 
are used, which are transmitted to the docking unit, which analyze and present the 
shade in Vitapan classical designation Shofu ShadeEye NCC [6].

11.3 Vita Easyshade

It is a hand held spectrophotometer with a 5 mm contact test tip and a 20 kW 
halogen tungsten light D65.The base unit is associated with hand piece through 
monocoil fiber optic link. It has three spectrometers in the hand piece to quantify 
inside dissipated light and a PC handling unit to dissect the spectrometer informa-
tion, decide a shade match to current Vita Classical and 3D shades and yield and 
show the outcomes [7].

11.4 Shadepilot

It takes into account absolutely exact assessment of spectral information, 
unaffected by light sources in the medical procedure or other encompass-
ing light. It creates accuracy through correspondence and the highlights 
incorporate

1. Innovative: as it provides recommendation for enamel and dentin powders 
veneering.

2. Communicative: as it uses smart communication services for data transmission 
such as E-Mail, text notes and voice messaging.

3. Accurate: as it compares with the initial measurement of the natural tooth 
against the finished restoration.

4. Simple: professional assessment of the patient’s shade can be done in less than 
1 min.

5. Analytical: analysis and administration can be done on PC.

6. Free: there is no interference of ambient light and shades can be matched 
under all light conditions.

7. Mobile: can be used to measure the shade of the patient anywhere as there are 
no inconvenient cables attached.

8. Modern: as it uses latest technology to transfer images and data like USB, 
WLAN, etc.

9. Fast: as analysis of measured data can be done instantaneously.

10. Safe: as optimum measurements of the patient can be taken by angling at the 
patient.
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11.5 Evaluation of the spectral image

11.5.1 Triple-zone measurement

You can request an analysis of the three zones—cervical, body and incisal. Select 
the zone yourself and analyze individually, accurately and routinely.

11.5.2 Single tone

The basic analysis by Shadepilot gives you an average tooth shade, allowing you 
to determine the precise area of analysis yourself.

11.5.3 Shade map

The proposed shade map consequently investigates each shade subtlety of the 
tooth for you. From this, it can determine important subtleties explicitly for the 
individual tooth layering.

11.5.4 Translucence

Shadepilot can furnish you in a noteworthy route with translucency data deter-
mined from the reflected light range.

11.5.5 Comparison

Assesses the pictures to look at the distinction in shading when treatment (tooth 
bleaching) or between the characteristic tooth and the crown.

11.5.6 Patient data bank

Stores and controls all your deliberate shades. This information, as a picture, 
alongside all other patient information is accessible for a longer period at whatever 
point required.

11.5.7 Printing

Other than electronic viewing, this enables patient information to be printed 
off with all applicable investigation pictures and to pass on or document infor-
mation [6].

12. Lasers

The dental laser utilizes a light emission instead of surgical blade to perform 
fragile gum surgical procedure and crown lengthening procedure/gingivectomy 
and gingivoplasty. Lasers give reduced inconvenience and at times, a suture 
free alternative for the treatment of tumors, mouth blisters, crown lengthening 
procedure, caries removal, correction of gummy smile, dental fillings, tongue tie 
correction and improvements of speech impediment, nerve recovery for damaged 
nerves and veins and scars. Lasers may likewise be utilized inside the treatment 
of certain dental conditions like disorders of sleep, certain cases of temporoman-
dibular joint disorders and tooth sensitivity. This is a truly energizing space of 
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advancement in dental technologies. Lasers utilize light-weight devices as their 
method of operation, bringing about an abbreviated and practically effortless 
mending period.

The advantages of this method are:

1. Hemorrhage control that provides a clean and dry operative field to provide a 
wonderful visibility of the operative field.

2. The operating time is decreased and thus reduces the postoperative swelling, 
scarring and pain [7].

13. Abrasive technology

Although abrasive technology does not replace the dental drill for filling 
teeth, it often provides an alternative. Working much like a precise miniature 
sandblaster, this instrument gently sprays away decayed tooth structure using a 
microscopically fine powder called alpha alumina, a nontoxic ingredient that is 
also used in whitening toothpastes. Because abrasive technology produces virtu-
ally no heat or vibration, it can usually be used without anesthetic injections. 
Abrasive technology frequently uncovers “veins of decay” that are hidden beneath 
the “stain pockets” of active tooth destruction that sometimes cannot even be 
detected by X-rays. It is utilized in any quadrant for any depth of decay while not 
damaging the healthy tooth structure. It is also useful during repairs of existing 
composite or porcelain restorations. Serving as an alternative to a traditional den-
tal drill, an air-abrasion system is primarily used to treat small cavities, preserv-
ing healthy tooth structure without the use of a local anesthetic. These high tech 
tools open up a whole new world of possibilities and allow you to achieve the smile 
you have always wanted [8].

14. Digital impressions

With the advent of the digital impression system, the requirement for conven-
tional dental impressions may in the long run be a relic of days gone by. Digital 
impressions utilize computerized innovation to make a dental prosthesis design on a 
PC, with no impression trays or dental impression material included.

On the contrary, digital impressions have omitted the uneasiness and discom-
fort regularly associated with dental impressions. When the tooth is prepared, 
it takes minutes for the dental practitioner to record the prepared tooth and 
make a virtual dental prosthesis directly on the PC screen. The final image of the 
virtual prosthesis is messaged to a laboratory technician to set up the shape, who 
thus sends it to a dental laboratory to fabricate/mill the final prosthesis. Digital 
impressions facilitates for the impressions to be sent to the dental lab straight-
forwardly, bringing about a shorter processing and fabrication time to create the 
dental prosthesis.

There are numerous advantages to utilizing the digital impressions system. 
Digital impressions commonly mean less choking/gagging, shorter dental appoint-
ments and a decreased tendency for error as related with conventional dental 
impressions. There is a decreased tendency for remaking the entire impression due 
to saliva or food debris contamination due to digital impressions as compared to 
conventional dental impressions and thus increasing the quality and efficacy with 
which the prosthesis is fabricated.
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Not only does the exactness and accuracy of the digital impression addresses 
the dental issues related to conventional dental impression, it additionally reduces 
the work load for the dental practitioner, who might not need to reshape the dental 
crown once getting it from the dental lab.

There are a few disadvantages to the digital impression system. Most digital 
impression system have been intended to make permanent prosthesis, so utilizing 
them to partial and complete dentures is not feasible—for the time being. As digital 
impression systems are additionally an expensive unit to buy for any dental office, 
the expense might be passed on to the patients.

In any case, dental practitioners who do use a digital impression system are 
undoubtedly inspired by the innovation. Patients love the solace and comfort 
of it, as well. While numerous dental specialists are finding the upsides of this 
best in class dental innovation, it presently cannot seem to get on at most dental 
workplaces [9, 10].

15. Rapid prototyping

Rapid prototyping (RP)—alludes to programmed development of mechanical 
models from graphical PC information. Rapid prototyping is a kind of computer 
assisted milling/manufacturing (CAM) and is one of the parts of rapid and fast 
manufacturing of prosthesis.

Amid the late 1980s, the incubation of rapid prototyping system offered 
new potential outcomes for demonstrating additional oral and maxillofacial 
deformities. Principally used for the aeronautical and automobile industry to 
reduce the time required for planning and development of delicate and intricate 
model parts, it works on the standard of depositing material in layers or cuts 
to develop a model instead of shaping a model from a strong block of material. 
Thus, fabricating an accurate prosthesis by replicating all the inner geometry,as 
opposed to simply the external surface forms,compared to conventional dental 
prosthesis fabrication.

15.1 Two primary strategies for rapid prototyping

1. Additive—broadly utilized.

2. Subtractive—less successful.

15.2 Commercially used in variety of ways like

1. Stereolithography.

2. Fused deposition modeling.

3. Inkjets.

4. Three-dimensional printing.

5. Selective laser sintering.

6. Laminated object manufacturing.

7. Laser engineered net shaping.
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15.3 Stereolithography

Stereolithography was the most essential foremost prototyping innovation to 
be created during the 1980’s and is the procedure that is most commonly used to 
produce stereolithographic anatomic (SLA) models for medical procedure. The 
CAD model of the part to be made is cut into a progression of two-dimensional cuts. 
This information is utilized to control a beam of laser that draws each cut of the 
model on the outside of a tank of sap.

The photosensitive resin is immediately restored to a solid where the beam of 
laser strikes. At the beginning of the process, underneath the surface of the liquid 
resin, a “slice” of thickness of one 0.25 mm platform is positioned over it. On the 
completion of the first layer, it descends to cover the top of the model with resin to 
give way for the next layer to be formed. Thus, the model is built from the base up as 
the platform descends [11, 12].

15.3.1 Building of model

Local polymerization of the liquid is stimulated when the laser beam is drawn 
onto the surface of the resin. The object borders are solidified at first followed 
by the internal parts on coming in contact with the laser beam. On polymeriza-
tion of the layer, the elevated platform moves down to a pre-defined distance of 
0.1–0.5 mm layer thickness, with the model submerged in the resin liquid bath. The 
resin is leveled out as the surface is smoothened by the sweeper. Thus, a new layer 
of liquid is spread over the hardened layer followed by continuation of the drawing, 
thus building the model layer by layer.

During the building process, supporting structures (supports) during the 
process of production must be provided in order to prevent the sagging of the 
overhanging and isolated part. Finishing of the completed objects is done by drain-
ing the excess liquid resin, followed by removal of the supports and curing of the 
surfaces of the objects using ultraviolet floodlights. Production of a model may last 
up to 1 day, depending upon the data set resolution, model complexity and the total 
number of slices.

15.3.2 Advantages

1. Ability to make right prostheses, which helps the restorative outcome and 
shortens the usable time.

2. No roam for human error.

3. There is no limit on designing of complex mathematic designs.

4. Accurate and symmetrical.

5. Biocompatibility.

Throughout the last 23 years, the CEREC framework has advanced into a 
predictable method for reestablishing undesirable or disfigured teeth, mistreatment 
computer-aided design/computer assisted manufacture (CAD/CAM) technology. 
This CAD/CAM unit, which can manufacture onlays, inlays, 7/8 crowns, ¾ crowns 
and dental veneers, can allow the professional to restore the tooth with a permanent 
indirect restoration within one appointment.
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The portable mobile unit comprises of three parts: a little camera, a video display 
screen and a three-dimensional shaping rotation machine.

The CAD/CAM CEREC system has evolved from the:

• CEREC-1, which fictitious solely marginally fitting single and twin surface 
ceramic inlays.

• CEREC-2, which showed advances in computing, upgraded code and dis-
tended type of grinding technique.

• CEREC-3, that may style well-fitting inlays, onlays, crowns, veneers, etc., in an 
exceedingly single visit.

The CEREC-3 technique involves:

1. Mouth preparation.

2. Powdering.

3. Scanning.

15.3.3 Advantages of the CEREC system

1. It is a single appointment procedure.

2. Impression is not required.

3. There is reduced marginal gap.

4. Glorious sprucing characteristics.

5. There is improved esthetics.

6. Necessity for minimal tooth reduction.

7. Allows to achieve higher dental medicine health.

8. Strength of the tooth is enhanced due to secured restorations.

9. Preparation, fabrication, cementation and sprucing is generally accomplished 
in 1–1½ hours.

The newest inclusion of the CEREC system is that the CEREC 3D, that provides 
a flexible, comparatively easy technique for fabricating esthetic restorations chair 
side while not involving a dental laboratory. The newest system, CEREC 3D (Sirona, 
Charlotte, NC), has distended on the ideas of PC imaging by utilizing three- 
dimensional viewing capabilities [11, 12].

15.3.4 Technique: fabrication using an optical impression

This impression can be accomplished in a single visit, eliminating the need for 
an elastomeric impression, an interim restoration, and payment of a laboratory fee. 
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The restoration is designed and carved from a solid block of porcelain or composite. 
These blocks are available in an assortment of shades that can be custom-stained 
and glazed. After the optical impression is made, restorations are designed on the 
computer using one of two modes, correlation or dental database. Correlation 
utilizes a preoperative optical impression of a wax-up of the unprepared tooth, 
while dental database utilizes the software’s virtual library of tooth morphology to 
create the anatomy and contours of the restoration. The prepared tooth is captured 
in a single optical impression, along with as many of the adjacent teeth as possible. 
Multiple optical impressions are possible for quadrant dentistry. From this impres-
sion, a “Virtual model” is created on the screen. To create proper occlusion more 
accurately, both modes can utilize an additional optical impression of a bite regis-
tration and create an antagonist tooth model.

15.3.5 Features

The 3D feature of the software allows the model to rotate 360° in every plane 
to create a virtual die. An alignment tool is visible on the screen to help reorient 
the image after rotation. The software also displays a view window on the screen 
that makes arrow icons available and allows the operator to view the preparation 
and subsequent restoration from six predefined views: occlusal, cervical, mesial, 
distal, buccal, and lingual. After creating a virtual die, the next step is to outline 
the margin line on the die. In CEREC 3D, the margins are created automatically 
by the software, reducing the chance of operator error. The software makes this a 
user-friendly process through an automatic margin finder. The ability to view the 
die from any angle allows the dentist to correct the outline more accurately. Once 
the dentist is satisfied with the margin line, the software will design the restoration 
and place it on the die for viewing. The contact tightness should be evaluated and 
adjusted by clicking on the contact button, which is also displayed in the window. 
The purple line represents the height of contour, while the red, yellow, green, and 
blue areas all identify different degree of contact tightness [12].

16. Nanotechnology

Nanotechnology is a field of the amalgamation of applied science with technol-
ogy. The word nano originated from the Greek word “dwarf.” In 1959, Richard 
Feynman, a Nobel Prize winning physicist, was the first to elaborate the concept 
of nanotechnology in a lecture titled, “There’s plenty of room at the bottom.” From 
that point forward, nanotechnology has discovered use in a multitude of uses 
including dental analysis, material and therapeutics. It is not going to be long, when 
nanodentistry will prevail with regards to keeping up close ideal oral wellbeing 
through the guide of nanorobotics, nanomaterials, and biotechnology.

An expert in the field of nanotechnology, Prof. Keric E Dexler, was the first 
to term nanotechnology, which is the manipulation of matter on the atomic and 
molecular levels [13].

16.1 Current applications of nanodentistry

1. Endodontic nanocomposites, e.g., 3 M™ ESPE™ Filtek™ Supreme Plus.

2. Prosthetic nanocomposite denture teeth.

3. Periodontal plasma laser application.
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4. Prosthetic nanoimpression materials.

5. Restorative nanofilled bonding agents, e.g., G-Bond.

6. Prosthetic dental implants.

7. Restorative nanofilled light-curing glass ionomer.

16.2 New treatment opportunities in nanodentistry may include

1. Major tooth repair.

2. Tooth renaturalization.

3. Hypersensitivity cure.

4. Orthodontic nanorobots.

5. Dental durability and cosmetics.

6. Nanorobotic dentifrice (dentifrobots).

7. Tooth repositioning.

8. Durability and appearance.

9. Inducing anesthesia.

10. Local drug delivery.

11. Molecular monitoring.

17. Digital smile designing [DSD]

DSD is another new innovation in the field of esthetic dentistry that has been 
acquainted with the universe of restorative dentistry lately. DSD programs are uti-
lized for objective esthetic examination and virtual treatment planning by altering 
photos and additionally scanning models of patients jaws. Most of the smile design-
ing softwares explicit for dental practice appear to disregard facial style parameters 
and focus on esthetic and dentogingival concepts.

Adobe Photoshop and Keynote were not specifically made for digital smile 
designing; be that as it may, these two softwares characterize, measure and adjust 
the most elevated number of dentofacial esthetic components. Photoshop and 
Keynote fulfill facial examination criteria; in this manner, they could be utilized for 
investigation of complex cases that require treatment other than restorations alone 
and where orthodontic or surgical intervention are to be considered. In spite of the 
fact that there are numerous digital smile designing software programs accessible 
explicitly for dental specialists, it is conceivable to utilize Photoshop and Keynote 
to make and show patients the proposed dental restorative treatment. Their sig-
nificant downside is that a moderate to cutting edge level of preparation is required 
by the dental specialist so as to use the product capacities during the time spent for 
esthetic smile designing. A number of specialists have utilized Photoshop for DSD 
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and decided the essential options to be utilized in the diagnosis. These incorporate 
editable teeth moulds, division of the observation grids, techniques of measure-
ment, rules for the initial wax mock-up and permanent restoration prediction. The 
competency of Keynote in DSD has additionally been depicted in the literature. Like 
Photoshop, Keynote gives the capacity to characterize reference lines and line angles 
and acquire the required restoration.

Computer aided design/computer assisted machining companies, for example, 
Sirona have improved the esthetic highlights of the anterior teeth restoration in 
their software programming. Whenever assessed, CEREC SW 4.2 could build a 
3-D computerized model of the patient’s face to permit control of the considerable 
number of measurements of carefully planned esthetic rehabilitation procedures 
including functional analysis of the articulated models. DSD programs consolidate 
digital innovation to the smile designing procedures and can be utilized as digital 
tools for analysis, treatment plan evaluation, and correspondence with the patient 
and dental laboratory technician that can formulate a predictable dental treatment 
outcome. Be that as it may, not all the DSD programs accessible today give a similar 
competency to complete examination of the dentofacial esthetic components. 
Despite the fact that this is a standout amongst the most imperative components to 
be viewed as while picking a DSD program, different factors, for example, usability, 
case documentation capacity, cost, time proficiency, orderly advanced work process 
and association, and similarity of the program with CAD/CAM or other computer-
ized softwares may likewise impact the dentists choice [14].

18. Conclusion

The knowledge and practice of yesteryears may not assist the dental specialist 
with achieving perfection later on. The ability of replacing a tooth esthetically and 
functionally is demanding and there is positively no excuse for error. Use of magni-
fication/amplification using dental loupes will become a necessity to achieve better 
visibility and provide state of the art restorations which would not be possible as 
accurately with the naked eye.

A dental practitioner will be compelled to give better impressions of the 
prepared tooth to suit CAD/CAM designed prosthesis fabrication. Lengthy and 
technique sensitive laboratory procedures will be replaced by CAD/CAM methods 
and we should overhaul our knowledge and technological constraints by updating 
ourselves to suit the cutting edge innovation.

Imaging innovation will likewise experience incredible change. Volumetric 
radiographic technique will progress towards becoming in-office and will assist 
the clinician with diagnosing difficult temporo-mandibular disorders. Intuitive 
softwares like Simplant will simplify the diagnostic and surgical placement of 
the dental implants. The number and size of implants necessary to rehabilitate 
the edentulous space can be pictured well in advance prior to the implant surgery 
depending upon the computed tomography (CT) images taken in the in-office 
machine. Investigating and diagnosing the occlusal abnormalities using computed 
tomography images will no longer be a difficult task. Nanotechnology based dental 
materials and products will be a common affair, particularly for restorations and 
dental impressions. Dental specialists may observe caries-free teeth and bioengi-
neered tooth substitutes in the near future. Therefore, dental specialists will never 
be able to ignore the fast yet ever changing technologies, which may disruptively 
affect the present system.

The future belongs to those who tell the best tales about the future; at the end of 
the day, just inventive masterminds will get a chance to contribute towards future 
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expert needs. Dental specialists ought to wind up visionaries of an actually improved 
future like the (CEOs) of the information technology (IT) area who envision a land 
with astute iceboxes, thinking shoes, self-governing vehicles and online doctors.
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 Introduction 
 

Replacement of missing teeth or lost tooth structure can be a challenging and an 

overwhelming task, especially with the array of options available in terms of materials and 

methods to fabricate prosthesis.  

The scope of prosthodontic treatment can range from the restoration of a single tooth to the 

rehabilitation of the entire occlusion using modalities such as inlays, onlays, crowns, fixed 

partial dentures, removable partial dentures and implants. Replacement of missing teeth with 

fixed partial dentures improves patient comfort and masticatory ability, maintains the health 

and integrity of the dental arches, and, in many instances, elevates the patient's self-image.
1 

 

These restorations can be fabricated either by: 

 Conventional lost wax technique 

or  

 Digital techniques 

 

Conventional lost- wax technique- was introduced by Dr. William H. Taggart in dentistry 

for construction of crowns and bridges, which was adapted from the method used in the 

jewellery business.
2
It involves a process in which a wax pattern is first prepared in the shape 

of the missing tooth structure, is embedded in a casting investment and burned out to produce 

a mold cavity into which molten metal is cast.
3
It is one of the most commonly used methods 
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for fabrication of indirect restorations, however, it has many disadvantages such as multiple 

steps involved in fabrication, requirement of precise skill of the technician, and casting 

defects that compromise the accuracy and fit of these restorations.  

Traditional technique involves multiple steps like,impression making, die making, 

preparation of a wax pattern, investing, casting and final manufacturing. Inaccuraciescould 

occur at any stage. Their accuracy is greatly influenced by the dimensional properties of 

investment and casting alloy.  In addition, casting imperfections, such as porosities, can cause 

the quality of cast restorations to be severely impaired, affecting the long-term success of 

crowns and fixed partial dentures (FPDs). 
2
 

Conventional method is more time consuming, due to which it causes a delay in restoration 

and rehabilitation of patient‘s esthetics, phonetics, masticatory ability and comfort.  

 

Owing to the increased demand for a safer and rapid means for rehabilitation and production 

of more esthetically pleasing restorations and the rapid progress of digital technologies, 

CAD- CAM systems were introduced.  

CAD/CAM (Computer aided design- Computer aided manufacture) designates the three- 

dimensional planning of a workpiece on the screen of a computer with subsequent automated 

production of the same.  

Computer assisted dental restorations have become more common in the recent years. The 

many benefits associated with CAD-CAM fabricated restorations include, improvement in 

planning, precision, efficiency, production of almost defect- free restorations with increased 

quality as well as storage of data. In comparison with the conventional technique, it is less 

labour intensive, less time consuming, thus, making it a more cost- effective solution.  

 

All CAD/CAM systems consist of three components:  
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 Digitalisation tool/scanner 

 Software that processes data  

 Production technology  

And, in dentistry three different production concepts are available: 

 Chairside production- All components of the CAD/CAM system are located in the 

dental office itself. Fabrication of dental restorations can thus take place at chairside 

without any laboratory procedure. 

 Laboratory production - The dentist sends the impression to the laboratory where a 

master cast is fabricated first. The remaining CAD/CAM production steps are carried 

out completely in the laboratory.  

 Centralised fabrication in a production centre- The ‗satellite scanners‘ in the 

dental laboratory are connected with a central production centre via the internet. Data 

sets produced in the satellite dental laboratory are sent to these centres for the 

restorations to be produced with a CAD/CAM device.  

 

 

In chairside production, after the abutment teeth are prepared, they are directly digitized with 

the help of a digital scanner inside the oral cavity instead of taking conventional 

impressions.
4
 Thus, it is possible to create a 3D model of the oral cavity directly with such a 

system, without the need to take an impression or an impression can also be scanned to 

produce a digital image. The digital model can then be used to design the restoration.
2 

CAD – CAM manufacturing of physical prototype or restoration can be done in two ways: 

Subtractive manufacturing- is a method in which, material is subtracted from an initial 

block to achieve the desired shape and size of a restoration. It usespower-driven machine 

tools, such assaws, lathes, milling machines, and drill presses, with a sharp cutting tool to 
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mechanically cut the materialto achieve the desired geometry with all the steps controlled by 

a computer program.  

This technique however has its own limitations like precision fit that may depend on size of 

milling tools, development of micro cracks on surface of restorations, and heavy abrasion 

subjected to milling tools. And since more material is removed compared to what is used in 

the final product, it is a less economical option.  

 

As a consequence of this drive, for saving costs there has been a major transition from 

making parts by subtractive manufacturing towhat is referred to as additive manufacturing.
2 

It is often referred to as layered manufacturing,or three- dimensional printing.  

 

Additive manufacturing- is defined by the American Society for Testing and Materials 

(ASTM) as: 

“The process of joining materials to make objects from 3D model data, usually layer 

upon layer, as opposed to subtractive manufacturing methodologies.” 

In this method, the desired product is manufactured by adding multiple layers of a material on 

top of the other. 

The process works by taking a 3D computer file and creating a series of cross-sectional 

slices. Each slice is then printed one on top of the other to create the 3D object.
2
 

Using additive methods for manufacturing is more advantageous as many problems 

associated with milling can be readily overcome. 

The main advantage of this type of manufacturing is the ability of the technique to create fine 

detail such as undercuts, voids, and complex internal geometries, and most importantly, there 

is no waste.
2 

Additive manufacturing technologies used in dentistry are: 
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 Stereolithography (SLA) 

 Inkjet-based system (3D printing - 3DP) 

 Selective laser sintering (SLS) 

 Fused deposition modeling (FDM).  

The materials that can be used are fairly diverse in terms of range of strength, thermal 

properties and esthetics, but, wax, plastics, ceramics and metals are generally utilized by 

several teams for dental purposes. 
5
 

 

The technology, which is used in both the dental laboratory and the dental office, can be 

applied to inlays, onlays, veneers, crowns, fixed partial dentures, implant abutments, and 

even full-mouth reconstruction.
6 

 

Development of CAD/ CAM 
CAD- CAM: 

In dentistry, the major developments of dental CAD/CAM systems occurred in the 1980s.  

 

There were three pioneers in particular who contributed to the development of the current 

dental CAD/CAM systems 

 

Dr.Duret was the first in the field of dental CAD/CAM development. From 1971, he began to 

fabricate crowns with the functional shape of the occlusal surface using a series of systems 

that started with an optical impression of the abutment tooth in the mouth, followed by 

designing an optimal crown considering functional movement, and milling a crown using a 

numerically controlled milling machine.
4
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He produced the first dental CAD/CAM restoration in 1983,and demonstrated his system at 

the French Dental Association‘s international congress in November 1985 by creating a 

posterior crown restoration for his wife in less than an hour.
6
 

Dr.Duret later developed the Sopha
®
 system.

4
 

This system was really innovative because it allowed same day ceramic restorations.  

Dr.Moermann was the developer of the first commercial CAD/CAM system. He consulted 

with Dr Marco Brandestini, an electrical engineer, who came up with the idea of using optics 

to scan the teeth. By 1985, the team had performed the first chairside inlay using a 

combination of their optical scanner and milling device. They called the device CEREC, an 

acronym for computer-assisted ceramic reconstruction.
6
 

 

Dr Andersson developed the Procera
®
 (now known as NobelProcera, Nobel Biocare, Zurich, 

Switzerland) method of manufacturing high-precision dental crowns in 1983. He attempted to 

fabricate titanium copis by spark erosion and introduced CAD/ CAM technology into the 

process of composite veneered restorations.  

Early technology permitted the creation of inlays, onlays, veneers, and crowns. More 

recently, CAD/CAM systems have been able to provide fixed partial dentures and implant 

abutments
6
and many more treatment modalities. 

 

Rapid Prototyping: 

It is automatic construction of physical objects using additive manufacturing technology. 

The history of use of this technique can be traced back to sixties and its foundation credited 

to engineering Prof Herbert Voelcker who devised basic tools of mathematics that described 

the three-dimensional aspects of the objects and resulted in the mathematical and algorithmic 

theories for solid modelling and fabrication. However, the true impetus came in 1987 through 
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the work of Carl Deckard, a researcher at University of Texas, who developed layered 

manufacturing and printed 3-D model by utilizing laser light for fusing the metal powder in 

solid prototypes, single layer at a time.  

The first patent of an apparatus for production of 3D objects by stereolithography was 

awarded to Charles Hull whom many believe to be father of Rapid prototyping industry.
7
 

 

Rapid prototyping (RP) techniques, also termed solid free form fabrication (SFF) or layered 

manufacturing, have been employed to build complex 3D models in medicine since the 

1990s. In 1987, Brix and Lambrecht used, for the first time, a prototype in health care. It was 

a three-dimensional model manufactured using a computer numerical control (CNC) device, 

a type of machine that was the predecessor of rapid prototyping. However, it was only in the 

1990‘s that an actual three-dimensional model was built to reproduce the anatomy of a patient 

based on CT images obtained during that patient‘s examination. Based on this concept, all 

rapid prototype technologies create their three-dimensional models by means of addition of 

layers of a material that will fuse to give shape to the object previously planned.
8
 

 

Now, rapid prototyping is also being used in dentistry for a range of dental specialties, 

including oral and maxillofacial prosthodontics, surgery, and dental implantology as a 

surgical guide or prosthesis.  

In this way, time consuming and/or difficult parts in restoration making can be easily 

implemented even without human intervention, by two fundamental steps namely, rapid 

prototyping generation of mathematical layer information and generation of physical model.  

Common technologies used in dentistry are: 

 Stereolithography (SLA),  

 Inkjet-based system (3D printing - 3DP),  
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 Selective laser sintering (SLS) and  

 Fused deposition modeling (FDM) 

 

The materials that can be used are fairly diverse but, wax, plastics, ceramics and metals are 

all utilized by several teams for dental purposes.
5
 

What is CAD- CAM 
CAD-  CAM is an acronym for computer-aided design (CAD) and computer-aided 

manufacturing (CAM). As mentioned earlier, this technology uses the assistance of 

computer software to fabricate restorations.
9
 

 

CAD/CAM production concepts in dentistry: 

Depending on the location of the components of the CAD/CAM systems, in dentistry three 

different production concepts are available:  

 Chairside production  

 Laboratory production  

 Centralised fabrication in a production centre  

 

Chairside production  

All components of the CAD/CAM system are located in the dental surgery. Fabrication of 

dental restorations can thus take place at chairside without a laboratory procedure. The 

digitalisation instrument is an intra-oral camera, which replaces a conventional impression in 

most clinical situations.  

This saves time and offers the patient indirectly fabricated restorations at one appointment. 
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Laboratory production  

This variant of production is the equivalent to the traditional working sequence between the 

dentist and the laboratory. The dentist sends the impression to the laboratory where a master 

cast is fabricated first. The remaining CAD/CAM production steps are carried out completely 

in the laboratory. 

With the assistance of a scanner, three-dimensional data are produced on the basis of the 

master die. These data are processed by means of dental design software.  

After the CAD-process the data is sent to a special milling device that produces the real 

geometry in the dental laboratory.  

Finally, the exact fit of the framework can be evaluated and, if necessary, corrected on the 

basis of the master cast. 

The ceramist carries out the veneering of the frameworks in a powder layering or 

overpressing technique. 

 

Centralised production 

In this variation, it is possible for ‗satellite scanners‘ in the dental laboratory to be connected 

with a production centre via the Internet. Data sets produced in the dental laboratory are sent 

to the production centre for the restorations to be produced with a CAD/CAM device. 

Finally, the production centre sends the prosthesis to the responsible laboratory.  
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Production steps 1 and 2 take place in the dental laboratory, while the third step takes place in 

the centre.  As a result, the configuration of the prosthesis remains in the hands of the dental 

technician.  

 

 

 

The benefits included are: 

 Small investment requirement, since only the digitalisation tool and software have to 

be purchased, still having access to a high-quality production process. 

 Results in greater independence, since there is no relation to a particular production 

technology. 

 

The construction data produced with the many production centres also offer laboratories 

without a scanner the possibility of sending the master cast to the centre for scanning, 

designing and fabrication. The additional veneering of the frameworks for prosthetic 

restorations is carried out in the dental laboratory.
9
 

 

Classification of CAD- CAM systems:Depending on location of components of the CAD/ 

CAM system 

1. Laboratory or chairside systems  

 Laboratory: 3 types: 

 Company has its own scanner and milling units (e.g. Amann Girbach, 3M 

ESPE, Sirona Dental Systems, Zirkon Zahn, vhf camfacture AG, Weiland 
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Dental, Pou-Yuen and U-Best Dental, Planmeca, KaVo Dental, Dentsply 

Prosthetics)  

 CAD (Computer Aided Design) systems in which the company has only the 

scanner (e.g. D2000, 3 Shape; Dental Wings 7 series, Dental Wings; IScan 

D104, Imetric 3D SA; Ceramill Map, AmannGirrbach; Activity 850 3D, 

Smart Optics) 

 CAM (Computer Aided Manufacture) systems in which the company retains 

the milling machine unit (e.g. DWX-50, Roland DGA Corporation; inLab MC 

X5, Sirona; M5, Zirkonzahn; Tizian Cut 5 Smart, Schu¨ tz Dental; S2 Model, 

vhf camfacture AG; Ceramill Motion 2, Amann Girrbach). 

 

 Chairside- 2 types: 

 Company has its own scanner and milling units (Sirona and Planmeca) 

 Image acquisition system in which the company has only a scanner without 

designing capabilities (e.g. True Definition Scanner, 3M ESPE; iTero, Align 

Technology, Inc; Trios, 3Shape; Apollo DI, Sirona; CS 3500, Carestream 

Dental LLC). 

 

2. Open and closed systems  

 Open systems allow the adoption of the original digital data by CAD software 

and CAM devices from different companies. Data is interchangeable between 

different manufacturers and companies.  

 

 Closed systems offer all CAD/CAM procedures, including data acquisition, 

virtual design, and restoration manufacturing by the same company. 
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Furthermore, all the steps are integrated into one system, and there is no 

interchangeability between different systems from other companies.
10

 

 

 

 

 

 

CAD/ CAM fabrication of restorations consists of 3 steps: 

1. Data acquisition/ Scanning  

2. Designing  

3. Manufacturing  
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Scanning and designing 
Scanner: it is a digital measuring tool that transforms geometry into digital data that can be 

processed by a computer for fabrication.  

Classification of Scanners: 

They can be broadly classified into intra-oral scanners and laboratory scanners.  

 

Intra- oral scanners: 

The digitization is done directly in the patient‘s mouth, eliminating the need for impression 

and model making. 

These are further classified depending on the method of image capture: 

1. Triangulation  

2. Active wavefront sampling 

3. Parallel confocal imaging 
11

 

 

Triangulation: 

It uses a laser displacement gauge and a line laser beam with a Couple Charger Device 

Detector (CCD). 

• Non- contactIntra- oral

• Contact

• Non- contact
Laboratory/ 
Extra- oral 
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Example- CEREC Bluecam 

The scanner projects a light stripe pattern on the object. As each light ray is reflected back on 

the sensor, the distance between the projected ray and reflected ray is measured. Because the 

fixed angle between the projector and sensor is known, the distance to the object can be 

calculated through Pythagoras theorem, as one side and one angle (the fixed angle) of the 

triangle are now known. Hence the name ‗‗triangulation‘‘ 

A matte finish of the surface has to be there to prevent reflections, for the purpose of which a 

titanium dioxide coating is applied onto the tooth before scanning.
12

 

 

Active wavefront sampling: 
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Example- LAVA COS scanner. 

It utilizes a lens with a rotating aperture instead of using laser light to capture data of the 

prepared tooth that permit the digitization of 3D data in a video sequence and models the data 

in real time. For this the image reflected from the teeth is led through a lens system and 

eventually projected onto a sensor. If the image is in focus, the distance of the object 

coincides with the focal length of the lens. If the image is out of focus, the distance from the 

lens to the object can be calculated from the size of the blurred image through a simple 

mathematical formula. 

Powder coating with titanium dioxide is necessary for this technique as well.
12

 

 

Parallel confocal imaging: 

 

Example- iTero scanner 

In this a laser beam (red) is projected on an object. Via a beam splitter, the reflected beam 

(purple) is led through a focal filter so that only the image that lies in the focal point of the 

lens can project on the sensor. As the focal distance is known, the distance of the scanned 

part of the object to the lens is known (the focal distance). To scan the whole object, the lens 

is moved up and down, each time projecting a part of the object onto the sensor. 
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It is a powder- free method for scanning.12 

 

Laboratory/ Extra- oral scanners: 

These scan models or impressions extra- orally. 

Contact scanners: 

 

Example- Procera scanner  

It's called mechanical scanner or non-active scanner in which digitizing is accomplished 

bymechanical reading by moving a touch probe (ruby ball) line-by-line around the object and 

the 3D structuremeasured. A sapphire ball with a radius of 0.5mm is used as the tip of the 

contact probe. The position of the probe is registered and noted 360 times for each revolution, 

namely once for every degree. The software registers the center point of the contact probe 

and the point cloud is recalculated by making an offset of the collected points, based on the 

radius of the sapphire ball. By combining the points with a polygon, a triangulated surface-

model is created 

One of the limitation of this system is that the probe must be fixed at a 45-degree angle to the 

axis of rotation of the model, while the object is in contact with or resting on a precision flat 



18 
 

surface plate. If the object to be scanned is not flat or cannot rest stably on a flat surface, it is 

supported and held firmly in place by a fixture.
11

 

 

Non- contact scanners: 

It's also called optical scanner or active scanner. Uses a ray of light or a laser as the source of 

illumination. 

It is based on the principle of triangulation. The light or laser used for digitization is projected 

on the object, and the digital camera which is represented by the receptor unit registers the 

reflected patterns. After the reflections have been tacked in the camera image, triangulation 

technology used to calculate a 3D data using computer.
11 

 

Protocol for scanning: 

Depending on the system, the clinician has two scanning options intraorally for developing 

the final restoration:  

 Preoperative scanning which provides for incorporating the existing anatomical 

contour and occlusal planes into the final restoration 

 

 Postoperative scanning of the preparation only with the CAD design being 

extrapolated from selected data points in the acquired image, and which may be 

combined with an internal library of tooth anatomic designs contained within the 

computer data base.
9
 

 

Digital scanning must include proper tissue management to ensure accuracy and should 

capture the entire restorative margin as well as approximately 0.5 mm of the tooth/root 

surface apical 
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to the margin, in order to reproduce the correct emergence profile for the final restoration. 

 

Depending on whether the restorative margin is supracrevicular, equicrevicular or 

intracrevicular, either a traditional single- or double-cord technique, laser technique, chemical 

retraction technique, or a combination of these can be used to achieve a dry and visible 

field.
13 

 

 

 

 

Intra- oral scanning sometimes also requires a coat of titanium dioxide powder to be coated 

on the tooth surfaces, as they have uneven light dispersion that can adversely reduce the 

accuracy of the scans. The application of powder to the tooth is quick and simple, taking only 

a few seconds, and the powder is easily removed afterwards with air or water.  

 

Once the scanning is complete, the transfer of image from tooth to the final restoration can be 

divided into four methods: 

Exposure of margins and teeth apical to the margin 

 

Preparation of soft tissue management 
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Method 1: The maxillary and mandibular arches, are scanned using an intraoral scanner or 

image acquisition unit. The virtual interocclusal record is attained through a buccal scan in 

which the patient is instructed to close into maximum intercuspation. This method is mainly 

indicated for monolithic restorations only. 

 

Method 2: Following an intraoral scan, the images are electronically transmitted using an 

STL file to the laboratory CAD system or outsource production center.  

Polyurethane/ Steriolithographic working casts are then fabricated either by milling or 

additive manufacturing. Once, the working casts are developed, the maxillary cast is mounted 

to the physical articulator using a physical facebow, and the mandibular cast is mounted to 

the upper cast using a standard physical interocclusal record. Depending on the type of 

laboratory scanner used, the physical articulator is then inserted with mounted maxillary and 

mandibular casts into the laboratory scanner or the mounted maxillary and mandibular casts 

are transferred from the physical articulator via a transfer kit or plate which is then inserted 

into the laboratory scanner. 

 

Method 3:The physical impressions including teeth only are scanned with a laboratory 

scanner. A standard interocclusal record is also obtained. 

This method offers a dual option: 

 Physical record is scanned with the impression to generate 3D virtual casts; 

 Follows the same protocol as Method 2. 

 

Method 4:The physical impressions are poured with gypsum products. 

The maxillary and mandibular casts can be managed with two different protocols:  
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 The maxillary cast is mounted to the physical articulator using a physical facebow, 

and the mandibular cast is mounted to the upper cast using a physical interocclusal 

record., depending on the type of scanner used, the physical articulator is inserted 

with mounted maxillary and mandibular casts into the laboratory scanner or the 

mounted maxillary and mandibular casts are transferred from the physical articulator 

via a transfer kit or plate which is then inserted into the laboratory scanner. 

 The maxillary and mandibular casts are inserted without an interocclusal record into 

the laboratory scanner, and then scanned with virtual mounting of the casts on the 

virtual articulator.
9 

Advantages of digital impressions include: 

 Scanning an image and viewing it on a computer screen allows the clinician to review 

the preparation and impression, and make immediate adjustments to the preparation 

and/or retake the impression if necessary. 

 No missing margins, pulls or voids in the impression or steps between two viscosities 

used that are errors seen in physical impressions  

 It is easier to visualize the details on a screen in a positive view, as opposed to reading 

the negative in theimpression tray. 

 Patients do not have to have impression material and trays used on them, saving them 

discomfort.
14

 

 

Design software: 

 

Special software is provided by the manufacturers for the design of various kinds of dental 

restorations.
10
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Crown and fixed partial dentures can be constructed with some whereas, with others, 

frameworks, full anatomical crowns and FPD, inlays, onlays, veneers, table-tops and non-

prepared veneers, temporaries including FPD and pontics,diagnostic wax-upincluding 

physical models, post and core, as well as telescopes, can be designed.  

 

In these systems, multiple tooth morphologies are available in their own internal digital 

libraries. However, the general forms of tooth morphology provided by these CAD/ CAM 

systems can provide only basic shapes and some manual alterations and modifications are 

required later as every patient is unique, and every tooth has its own morphological features 

that are unique. 

 

With the digital CAD model being visible on the computer monitor, it can be rotated in three 

dimensions as well as magnified to evaluate critical areas of the model prior to transmitting 

the file to the manufacturing process. 

 

The designing software also allows virtual cutting of dies, as well as allows virtual 

superimposition of the provisional restorations onto the prepared teeth for precise designing 

and manufacturing of the final restoration.
6
 

 

The final design can also be exchanged or sent to different open- ended systems for the 

purpose of milling and can also be saved for the future. 
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Furthermore, the recommended die spacer thickness can be selected thereby eliminating the 

use of manual application of die spacer with different colors.
9 

 

 

Manufacturing methods 
 

This is the last phase in CAD- CAM processing. It involves developing a restoration from a 

CAD model into a physical part that undergoes processing, finishing, and polishing before 

being inserted into the patient‘s mouth.  

The two primary methods used to fabricate these restorations may be subtractive (milling and 

grinding) or additive manufacturing (Rapid Prototype, RP or 3D printing).
9
 

 

Subtractive manufacturing: 
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It is a computer numerically controlled machining (CNC), which is based on processes in 

which power-driven machine tools are used with a sharp cutting tool to mechanically cut the 

material to achieve the desired geometry with all the steps controlled by a computer 

program.
9
 

Milling units can be classified as follows: 

1. Three/ Four/ Five axis units  

2. Wet/ Dry milling 

3. Tabletop/ Bench-top/ Standalone sizes 

These units contain a spindle, which is the heart of any milling machine. It consists of an 

encapsulated motor inside the mill that spins the cutting tool (bur). The milling program 

generated by CAM software tells the controller inside a milling machine how fast the spindle 

should spin. During a typical project, the spindle speed is adjusted numerous times based on 

the type of cutting tool being used, the size of the tool, the type of material being milled, and 

the amount of material being cut.
15 

 

Three axis milling: 

This type of milling device has degrees of movement in the three spatial directions. Thus, the 

mill path points are uniquely defined by the X -, Y -, and Z – values. 

All 3-axis devices used in the dental area can turn the component by 180° in the course of 

processing the inside and the outside.  

Advantages: 

 Short milling times 

 Simplified control by means of the three axes.  



25 
 

 As a result, such milling devices are usually less costly than those with a higher 

number of axes  

Examples of 3-axis devices: InLab (Sirona), Lava (3M ESPE), Cercon brain (DeguDent).
10

 

 

Four axis devices: 

In addition to the three spatial axes, the tension bridge for the component can also be turned 

infinitely variably. As a result, it is possible to adjust bridge constructions with a large 

vertical height displacement into the usual mould dimensions and thus save material and 

milling time. Example: Zeno (Wieland-Imes).
10

 

 

Five axis devices: 

With a 5-axis milling device there is also, in addition to the three spatial dimensions and the 

rotatable tension bridge (4th axis), the possibility of rotating the milling spindle (5th axis). 

This enables the milling of complex geometries with subsections, as for example, lower jaw 

FPDs on converging abutment teeth (end molar tipped towards the medial plane), or also 

crown and FPD substructures that as a result of anatomically reduced formation, demonstrate 

converging areas in the exterior of the frame.  

Example in the Laboratory Area: Everest Engine (KaVo).  

Example in the Production Centre: HSC Milling Device (etkon).
10
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In dental offices, three- or four-axis machines are widely used, whereas in milling centres, 

five-axis machines are more commonly used.  

 

Different possibilities of the working axis: 3 spatial directions X, Y and Z (3 axis milling devices); 3 spatial directions X, Y, Z and 
tension bridge A (4 axis milling devices); 3 spatial directions X, Y, Z, tension bridge A and milling spindle B (5 axis milling devices) 
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Milling needs to be accurate, as it can affect internal fit and thereby marginal gap size 

Imperfections at the margins can lead to inflammation of gingival tissue. Increased marginal 

gap size can result in plaque accumulation and increased potential for microleakage. If 

milling is performed with adequate accuracy, these disadvantages can be avoided. Another 

benefit of accurate milling is the reduced need for adaptation at internal surfaces, which saves 

time. Furthermore, by reducing the need for manual finishing steps at internal and occlusal 

surfaces, artificial material damage can be avoided and the quality of the restoration can be 

improved.
10

 

 

Kirsch et al in 2016 evaluated trueness of the currently available milling devices. They 

checked for inner as well as outer trueness of four and five axis milling units, and found that, 

five axis milling units had higher trueness.16 

 

Wet milling: 

In this process, the milling diamond or carbide cutter is protected by a spray of cool liquid 

against overheating of the milled material.  

The liquid in a wet mill serves several functions: 

 It continuously bathes the cutting tool and milling stock, keeping both the tool and 

material cool 

 Helps to remove material from the milling disk or block.  

 Certain additives can also be included in the liquid to act as a cutting lubricant.  

 

Wet mills require periodic cleaning because the material milled away collects within the 

machine and eventually needs to be removed.
15

 



28 
 

This kind of processing is necessary for all metals and glass ceramic material in order to 

avoid damage through heat development. ‗Wet‘ processing is recommended, if zirconium 

oxide ceramic with a higher degree of pre-sintering is employed for the milling process.
15 

 

 

 

 

Dry milling: 

Does not use liquid to remove scrap material away from the cutting surface, but rather 

pressurized air, vacuum, or a combination of both.  Maintenance cleaning is still required, as 

a considerable amount of dust and shavings are generated with dry milling.
15

 

 

This is applied mainly with respect to zirconium oxide blanks with a low degree of pre-

sintering.  

This offers several benefits:  

 Minimal investment costs for the milling device  

 No moisture absorption by the die ZrO2 mould, as a result of which there are no 

initial drying times for the ZrO2 frame prior to sintering.  

 

Disadvantages:  

 The lower degree of pre-sintering results in higher shrinkage values for the 

frameworks.
10

 

 

 

Tabletop mill: 
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Are small units that a single person can pick up and move it from location to location. Most 

tabletop mills are configured to mill single-unit blocks, but may have fixtures to 

accommodate small frames or even disks.  

While the most common dental mills have tool changers to swap burs (tools) during milling, 

some of the tabletop mills have fixed tooling that must be manually changed during the 

milling process.  

 

Bench-top mills: 

These tend to be considerably larger and heavier than the tabletop versions. Two or more 

people or mechanical equipment is necessary to lift or move such mills. They can weigh up to 

500 pounds and may require special benches to support them. Automatic tool changers are 

standard, and in some cases, extra tool positions are available for additional milling detail or 

other materials. Some bench-top mills are also capable of milling metal and glass ceramics in 

certain configurations. 

 

Stand- alone mills: 

Freestanding mills are typically the biggest, most robust, and most expensive mills available. 

They can mill the toughest materials, in larger stocks, and run longer with tighter tolerances 

than the smaller mills and can weigh over 1000 pounds.
15

 

 

Milling sequence: 

Each sequence has its own set ofstep-down and step-over values. 

Step-down: the distance that the mill moves down, usually vertically, for the next pass. 

Step-over: the distance that the mill moves over, usually horizontally, before it makes the 

next milling pass.
15

 



30 
 

 

 Roughing-  

 Step where bulk material is removed quickly.  

 The spindle speed and cutting travel speed (feed-rate) are usually at the fastest 

settings. 

  Step-down and step-over values are the highest, removing as much material 

as possible. 

  It usually is done with the largest-diameter cutting tool available.  

 Roughing tools may be 2 mm or 3 mm in diameter. 

 

 Finishing- 

 It is an intermediate step that removes the material left over from roughing.  

 Step-down and step-over values are much smaller, which results in a better 

surface finish. 

 In this step, because the tools are smaller and areas like margins are being 

milled, the feed-rate is usually slower. Sometimes there are multiple finishing 

sequences. 

 Finishing tools are often 1 mm in diameter.  

 

 Detail -   

 It is the final milling sequence.  

 Spindle speeds and feed-rates are the slowest of all of the sequences 

 Tool diameters are of 0.4 to 0.6 mm. These tools are used to cut in even finer 

occlusal detail and, sometimes, sharper line angles on intaglio surfaces.   
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Step- down and step- over values determine the milling time. The values can be reduced for 

optimum surface finish, extending per-unit milling times. Lengthening the step-downs and 

step-overs decreases milling times, however, the surface finish is compromised. 

 

The main disadvantage of milling technology is the milling procedure accuracy is dictated by 

the diameter of the smallest bur. Therefore, any surface details less than the diameter of the 

milling bur will be overmilled, and it will contribute to low retention of the restoration. 
9 

Additive manufacturing: 

It is the process of joining materials to make objects from 3D model data, usually layer upon 

layer. 

Once the CAD design is finalized, it is segmented into multislice images.  

For each millimeter of material, there are 5–20 layers in which the machine lays down 

successive layers of liquid or powder material that are fused to create the final shape. This is 

followed by further refinement to remove the excess material and supporting frame.
2 

 

Four additive technologies have found application in dentistry:  

 Stereolithography 

 Selective laser sintering/ selective laser melting 

 Fused deposition modeling 

 3- D printing/ Direct inkjet printing 

 

Stereolithography (SLA): 

This system consists of a bath of photosensitive liquid resin, a model-building platform, and 

an ultraviolet (UV) laser for curing the resin.
17
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A concentrated beam of ultraviolet light is focused onto the surface of a vat filled with liquid 

photopolymer and, thelight beam draws the object onto the surface of the liquid, each time a 

layer of resin is polymerized or crosslinked.
2
 

Theitem is built up layer by layer, to give a solid object. The basic manufacturing process is 

as follows: 

 A 3D model of the desired object is created in a CAD program.  

 A software package slices the CAD model up into thin layers, which may be anything 

from 5 to 20 layers per millimetre and the more layers the better the resolution. 

 The laser scans the liquid resin in the vat and it sets, thus creating the first layer. 

 The platform drops down into the vat by a fraction of a millimeter and the laser scans 

the next layer. 

 This process is repeated layer by layer until the model is complete. 

 The self-adhesive property of the material causes the layers to bond to each other and 

eventually form a complete, en bloc 3D object. 

 Once the run is complete, the objects is rinsed with a solvent to remove uncured resin 

and then placed in an ultravioletoven that thoroughly cures the resin.
2
 

 

This technology does not have much application in crown and bridge construction, however, 

its use is gradually being extended to include the manufacture of temporary crowns and 

bridges and resin models for loss wax casting. Dense alumina-reinforced ceramic structures 

were also successfully fabricated with alumina loaded with photo-initiated resins in SLA 

machines. 

SLA machines are regarded as one of the most accurate additive technologies currently 

available.
18 
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Stereolithography is also used for fabrication of surgical guide for implant placement. It is 

based on three-dimensional implant planning software for computed tomographic (CT) scan 

data, that customizes surgical templates and final dental prostheses to ensure high precision 

transfer of the implant treatment planning to the operative field. The transparency of the 

model and the recent development of color resins also allow distinct visualization of 

anatomical structures. 

 

 

 

 

Selective laser sintering/ Selective laser melting (SLS/SLM): 

In this technology layers of powder material are melted and layered over each other using a 

laser until the real part is fabricated. 

The technology for manufacturing of objects from powder using a laser consists of two 

processes: 

 Selective laser sintering (SLS)- is used for the processing of polymers and ceramics. 

 Selective laser melting(SLM)- is used for manufacturing of metals and alloys and is 

also termed as Direct metal laser sintering (DMLS). 

It can be used for a whole range of dental materials such as, thermoplastic polymers, waxes, 

metals and alloys (Ti and Ti alloys, Co- Cr alloys, stainless steel), ceramics and thermoplastic 

composites, however, it is applied the most for metals and metal alloys.  

 

Use of SLS technology to produce ceramics involves either ceramic powder or a pre-sintered 

ceramic. To date, however, direct SLS of ceramic powder has only yielded porous structures 

difficult to post-process to high density. 
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SLSadditive technique has been used for production of metallic structures madefrom 

titanium, CoCr, and nickel alloys. The early structureswere generally porous with a poor 

surface finish due to variousfactors. Where polymer was used to help bind metal 

powdertogether during sintering, a porous structure was produced, asthe binder was removed 

during laser sintering, and further stepsinvolving infiltration were required to reach sufficient 

density. Direct metal laser sintering (DMLS) being a variation of this technique has been able 

to produce dense end products.
18

 

It is used for production of metal crowns and copings in fixed dental prostheses. Crowns 

fabricated by SLM technique (102.86 µm) have shown lesser marginal gap than traditional 

cast crowns(170.19µm).
19

Also, compared with the currently used cast alloy{yield strength 

(568.10 ± 30.94 MPa) and tensile strength (758.73 ± 25.85 MPa)}, SLM{yield strength 

(884.37 ± 8.96 MPa) and tensile strength (1307.50 ±10.65 MPa)} alloy has shown to possess 

improved mechanical properties and similar porcelain bond strength(55.78 ± 3.02 MPa).
20 

 

Production: 

The SLM production of objects is performed in an atmosphere of inert gas – argon. 

 

 During the SLM process, the layers of metallic powder (stainless steel 316L, Co-Cr 

and Ti alloys, commercially pure titanium) with a predetermined thickness between 

20 μm - 75 μm are placed on the machine table.  

 The shape of each object‘s layer, defined by the CAD data, is melted by a laser, 

equipped with fiber optics.  

 Worktable descends down the Z-axis at a distance equal to the layer‘s thickness.  

 The process of laser melting is repeated until the object completion. 
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Binding mechanisms: 

 

For the consolidation of the powder, two different binding mechanisms are used depending 

on the material.  

 The first mechanism is a kind of liquid phase sintering where the polymer coating of 

steel powder grains is liquefied by the laser beam and acts as a binder for the 

structural stainless-steel grains. The polymer is burnt out and the green part is further 

sintered and infiltrated. 

 The second used mechanism is full melting of a biocompatible metal like Ti6Al4V or 

a dental CoCr-alloy. Near full density is reached within one step by melting the metal 

powdercompletely by the laser beam, thus avoiding lengthy post-processing steps 

 

Due to the high-temperature gradients during the laser treatment processes the high residual 

stresses are generated in the object. The residual stresses in the SLM are the result of the 

mechanism caused by the temperature gradient in each melted pool during melting of the 

metal powder. During SLM process each melted volume is heated fast, followed by rapid 

cooling, leading to expansion and contraction of the material. Since only one scanned trace 

melts and the all other melt volumes cool and contract separately, tensile stresses generate 

between the melt volume and the already scanned traces and rows. Because the object builds 

along Z-axis, its thickness increases. This protects it from destruction but generates stresses 

that can affect the geometryand mechanical properties.
21

 

 

Microstructure and properties of dental alloys fabricated via SLM: 
 

 

The features of the SLM technological process define the specific microstructure and higher 

mechanical properties of as treated dental alloys.  
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 Meacock et al. established that details of Co-Cr- Mo alloy, produced by laser 

sintering, show homogenous microstructure and higher hardness.  

 Concerning the surface quality, it was established that the surface roughness of Co-Cr 

dental bridges, manufactured by SLM, is nearly 4 times higher than that of the cast 

constructions. This promotes 23% higher adhesion strength of the ceramic coating.
21

 

 

 

 

Fused deposition modeling (FDM): 

The FDM is a rapid prototyping technique in which a thermoplastic material is extruded layer 

by layer from anozzle, controlled by temperature. In this technique, a filament of a 

thermoplastic polymer material sucklesinto the temperature-controlled FDM extrusion nozzle 

dome. It is then heated to a free-flowing semi-liquidform. The motion of the nozzle head is 

controlled by a processor and traces and deposits the material in extremely thin layers onto a 

subsidiary platform. The build material is heated slightly above (approximately 0.5
0
 C) its 

melting temperature so that it solidifies within a very short time (approximately 0.1 s) after 

extrusion and cold-welds to the previous layer.The thickness of the layers that generate FDM 

prototypes is 0.178 mm, which generates a rough surface of poor quality. 

In prosthodontics, it has been used for fabrication for wax pattern for lost wax technique.
2
 

 

Direct- inkjet printing/ 3- DP: 

Inkjet printing works by propelling individual small droplets of ―ink‖ toward a substrate. In 

this context, the ink can be anything from anaqueous solution of coloring agents and binders 

to a ceramic suspension. The ink is forced through a small orifice by a variety of means 

including pressure, heat, and vibration. One approach consists of building up the object layer 
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by layer from depositing droplets to form a layer of the material and then depositing the next 

layer.  

To be used for additive manufacturing, the liquid droplets must change phase tosolid upon 

deposition on the substrate when printing a pattern. Depending on the deposited material, the 

phase change could be by drying, heat transfer, UV light or chemical reaction: 

Photopolymer jetting (PPJ): 

This technology uses light cured resin materials and print heads, to lay down layers of 

photopolymer which are light cured with each pass of the print head. 

The technology may use a stationary platform and dynamic print head or a stationary print 

head and dynamic platform. A support structure is laid down in a friable support material. 

A variety of materials may be printed including resins and waxes for casting 

Complex geometry and very fine detail is possible– as little as 16 microns resolution. 

 

Another method operates in a manner similar to the SLS/SLM approach where a thin layer of 

powder is spread out, but instead of using a laser, an inkjet head prints a binder: 

Powder binder printers (PBP): 

This apparatus uses a modified inkjet head to print using, what is essentially, liquid droplets 

to infiltrate a layer of powder, layer by layer.  a model is built up in layers as the powder bed 

drops incrementally, and a new fine layer of powder is swept over the surface. The model is 

supported by un-infiltrated powder, and so no support material is required. Post-processing to 

infiltrate the delicate printed model with a cyanoacrylate or epoxy resin will improve strength 

and surface hardness. 

The resulting models are useful as study models or visual prototypes.
22

 

3 D- P has been successfully used for production of zirconia crowns using a ceramic 

suspension consisting of approximately 27 vol% of zirconia powder, 55% distilled water, a 
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boehmite sol, and dispersants. This yielded fired samples which were not completely free of 

process-related defects, but the obtained density was at 96.9% of the theoretical density—

high enough to provide mechanical properties that can be compared with those of 

conventionally produced 3Y-TZP via cold isostatic pressing.
23

 

 

Another area of interest is the potential application of additive manufacturing for use in tissue 

scaffolding. Other thanbeing able to easily add and evenly distribute biocompatible and 

bioactive particles, such as calcium and phosphate, within the scaffold, the additive process 

also allows for a much higher level of precision during manufacturing of tissue scaffolds. In 

conventional methods, it is difficult to precisely control geometry, size, and spacing of pores 

in the scaffold. Scaffolds are recommended to have pore sizes greater than 300 μm to allow 

for vascularization and osteogenesis. Additive manufacturing machines are able to produce 

pores with adjustable dimensions due to high printing accuracy. These techniques may be 

used for bone graft applications with customizable scaffold material allowing for controlling 

overall hardness and rate of dissolution. 

Over the past decade, RP techniques (three- dimensional printing) have also been applied 

successfully to the fabrication of facial prosthesis. Pattern fabrication via RP has been 

effective; however, conventional flasking and investing procedures were still needed to make 

the actual prosthesis. An innovative design and production method (of the negative mold of 

the facial prosthesis) for casting the actual prosthesis with silicon directly (by using CAD and 

RP techniques) has now been proposed. Instead of fabricating a positive RP pattern of the 

prosthesis (after the design and fitting stages), the prosthesis computer model is referenced to 

generate a CAD model of a mold. The mold‘s cavity then forms the negative profile of the 

actual prosthesis. The fabricated mold is used to cast the actual prosthesis in polyurethane, 

medical-grade elastomer, or silastic materials. The use of the mold eliminates conventional 
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flasking and investment procedures, and shortens the prosthesis-making process. In addition, 

the generated resin mold can be preserved, because the mold is durable and permits multiple 

pourings. The preservation of the mold is an important step because the silicon prosthesis 

usually requires replacement every 2 years (due to discoloration or deterioration of the 

silicone elastomer).
8
 

Systems of CAD CAM 
 

Various CAD- CAM are seen in the market currently.  

 

CEREC (Sirona): 

The abbreviation CEREC comes from the term CERamicREConstruction. It was developed 

as a way to replace direct composite fillings by porcelain inlays.  

The initial concept comprised a small mobile CAD/CAM unit integrating a computer, 

keyboard, trackball, foot pedal and optoelectronic mouth camera as input devices, a 

monitor and a machining compartment as output devices.  

 

Evolution of the system: 

 

CEREC 1: 

 Initial developments focused on the possibility of making instantaneous three-

dimensional measurements of tooth preparations with an intra-oral camera, as well as 

three-dimensional scanning of the preparation. As the scanner and camera needed to 

be one single instrument, this led to the use of a grid of parallel stripes under a 
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parallax angle directed onto the preparation, using the principle of triangulation. To 

acquire the depth-dependent shift of the lines an area sensor (that is, a charge-coupled 

device [CCD] video chip) was used. The measuring principle was later refined and a 

grid of parallel black and ―bright-white stripes, each 250 μm wide was used on the 

optical bank; as a result, the first optical impression of a cavity was obtained 

 

 This system used grinding wheels and could turn the ceramic block on the block 

carrier with a spindle and fed it against the grinding wheel, enabling the ceramic to be 

ground in a new contour at a different distance from the inlay axis at each feed step. 

 

 

 

 

Diamond coated grinding wheel Inlay emerging from a ceramic block  
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 The first software was designed using the anatomy of teeth, as well as the build-

up of an inlay cavity in three planes: the cavity margins, the occlusion and the 

proximal contacts. The design algorithm was derived from the requirements to 

mark the cavity floor, enter the proximal contact lines, find the proximal and 

occlusal cavity margins, adapt the floor data and build up the proximal and 

occlusal surfaces. In order to simplify the process, the system was programmed 

so that it designed the occlusal surface of the ceramic inlays initially by means of 

the straight-line connection of opposing cavity margin points.It was up to the 

clinician to develop the occlusal anatomy and occlusal contacts manually, using a 

handpiece. 

 

 

CEREC 2: 

 Had an additional cylinder diamond enabling the form-grinding of partial and 

full crowns. 

Software for CEREC 1 
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 The software enabled the user to create full crowns, and allowed to design the 

occlusion in three modes: extrapolation, correlation and function. However, the 

design was still displayed two-dimensionally 

 

 

 

CEREC 3: 

 The wheel was omitted and the two-bur-system- cylindrical diamond and 

tapered burs, was introduced. The "step bur," whichwas introduced in 2006, 

reduced the diameter of the top one-third of the cylindrical bur to a small-

diameter tip enabling improved form-grinding with reasonable bur life.  

 

Additional cylindrical bur  

Software for CEREC 2 
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 Acquisition/design unit and the milling unit were separated into two 

independent units.  

 

 Three-dimensional software (CEREC 3D) was also introduced in 2003 to make 

the preparation and design views on the monitor illustrative and more user 

friendly on both the office and the laboratory systems. 

 

 The 2005 and 2006 versions included the automatic adjustment of a selected 

digital full-crown anatomy to the individual preparation, to the proximal 

contacts and to the occlusion (a feature called the "antagonist tool"). The 

automatic "crown settling," "cusp settling" and "virtual grinding" functions 

2 bur System Step bur 
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provided the dentist with a method of controlling the vertical dimension of the 

restoration design before milling. 

 

 

 

 

 In 2007 the software was upgraded to version 3.01 where it remained 

predominantly similar to its predecessor with the exception of the – “Biogeneric 

design” function for inlays and onlays. This reconstructed the missing tooth’s 

tissue and adapted automatically to the adjacent teeth and the optical impression 

of the occlusal surface and tooth morphology registration, hence completing the 

restoration.  

 

 At the same time, a new generation of milling machine, MC XL was introduced, 

with an increased milling speed of 60%, and could machine blocks up to a 

maximum size of 85 x 40 x 22 mm which was 100% larger than the previous 

ones.  

 

CEREC AC: 

Software for CEREC 3 
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 Automatic-image capture system that operates quickly and efficiently so entire 

quadrants can be scanned in 40 seconds. 

 

 Dentists can use the AC to easily and quickly create single-visit, high-quality 

ceramic restorations in their offices. Alternatively, using CEREC Connect, they 

can send their digital models to the laboratory, taking advantage of a wider range 

of material and treatment options.24 

 

 2 scanners are used with this system: 

 Bluecam 

 Omnicam25 

 

Bluecam: 

 With the aid of CEREC Bluecam you can scan powdered (titanium dioxide) tooth 

surfaces in just a few seconds. This camera delivers outstanding precision and 

efficiency, particularly suitable for single-tooth restorations. 

 

 CEREC Bluecam acquires a series of single images which are then computed with 

great precision in order to create a virtual 3D model 

 

 

 The special prism design of CEREC Bluecam and the parallel light beam ensures an 

optimum field of view. 
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 CEREC Bluecam can be placed directly on the tooth with the aid of the camera 

support, or can capture the images leaving a small clearance between camera and 

tooth surface. 

 In both cases the parallel light beam and the extensive depth of field ensure excellent 

image quality and ease of use. This is due to short-wavelength blue light.
25

 

 

 

 

Omnicam: 

 CEREC Omnicam is optimized for powder-free scanning of natural tooth structures 

and gingiva. 

 

 The user has to move the camera head closely over the teeth in a single flowing 

movement and the data is generated successively into a 3D model.  

 

 3D model is displayed in full color on the monitor, the various surfaces showing in 

their natural shades. This direct and realistic feedback helps to navigate the way 

around the oral cavity and enables to distinguish between amalgam, gold or 
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composite. Clinically, it provides a clear differentiation between gingiva and the 

preparation margin.
25

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of Bluecam and Omnicam 
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Feature Bluecam Omnicam 
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Planmeca Fit by E4D Technologies: 

 

Imaging Continuous color imaging 

Continuous data acquisition 

generates a 3D model. 

Single imaging acquisition  

Few single images are combined 

to create a 3D model. 

Area of application 

. 

 

Single tooth, quadrant, full jaw.  

 

Powder-free is particularly 

advantageous the larger the 

scanning area 

Single tooth, quadrant (full jaw 

possible). 

Dimensions 

 

Overall length: 228 mm 

 

Length of sleeve: 108 mm 

 

Height and width of tip: 16 mm 

 

Overall length: 206 mm 

 

Length of camera tip: 86 mm 

 

Height and width of tip:  

22 x 17 mm 

Clearance/depth of field The camera is moved closely 

between 0 - 15 mm over the 

tooth surface. 

 

The camera can be placed 

directly on the teeth 

Powder coating Yes No 
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It is similar to CEREC system, however, it uses laser scanning technology to capture the 

optical impression of tooth preparations, eliminating the need for the reflective powder agents 

required for some digital impression or CAD/CAM system.  

Consists of: 

PlanScan Scanner: uses blue laser technology of smaller wavelength (450 nm) which is 

more reflective, resulting in sharper images. 

 

PlanCAD: The system automatically positions and shapes the selected tooth template to 

match the central grooves, cusp heights and marginal ridges of the actual proximal dentition. 
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PlanMill: consists of dual spindles that simultaneously mill materials on both sides of the 

restoration, with custom milling paths calculated for micron-precise accuracy. Also has an 

automatic tool changer that selects the appropriate bur and replaces worn burs automatically. 

 

Romexis software:has an open STL (Standard Tessellation Language) file format enabling 

integration with other systems as well as exportation of case files to any third party for review 

or completion throughPlanmecaRomexis Cloud service.
26
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Cadent iTero:  

  

 

 Cadent introduced iTero in 2007 as the first digital impression system for 

conventionally manufactured crowns and bridges.  

 iTero employs parallel confocal imaging. The device projects 100,000 parallel beams 

of red laser light at the teeth and transforms the reflected light into digital data 

through the use of analog-to-digital converters. 

 This technology allows scans to be taken without coating the teeth in powder.  

 The system provides voice and visual commands to guide the dentist through each 

scan; a typical series ranges from 15 to 30. The monitor combines these scans to 

provide a 3-D color model of both arches. The complete scanning process takes about 

3 to 5 minutes for a full mouth.  

 During the review phase, the dentist is able to review the scan from any angle.A 

digital articulator permits the dentist to review the occlusal clearance and make any 

needed modifications to the prepared teeth or opposing arch.  
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 After the scan is approved, a dedicated wireless connection transmits the scan 

toCadent for cleanup and initial design. The file then gets transmitted to the dental 

laboratory.
6
 

Lava™ Chairside Oral Scanner C.O.S: 

 

 

Is an intra-oral scanning system that captures the clinical situation with revolutionary „3D-in-

Motion‟ technology. It provides the dentist with instantaneous feedback and the ability to 

assess preparation and tissue management. 

 

In contrast to the traditional scanning method, which is a point and- click technology, and 

requires the wand to be first positioned then held steady, at which point the user can initiate a 

single capture, this technology allows the capturing of 3D data in a video sequence and the 

modelling of these data in real time, enabling the user to instantaneously control the scanning 

process while moving the wand. The Lava C.O.S. is able to capture approximately 20 3D 

data sets per second, or close to 2,400 sets per arch, for an accurate and high-speed scan.  

 

Behind the ‗3D-in-Motion‘ technology there are three important building blocks: 
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 Active (optical) wavefront sampling- ithas three CMOS sensors that capture the 

clinical situation from different perspectives. With these three images captured 

simultaneously, 3D surface patches are generated at video rate by using the in-focus 

and out-of-focus information. For reliable and precise scanning, the Lava C.O.S. uses 

light in the blue range of the spectrum. 

 

 Image processing algorithms- allow for instantaneous feedback from the system by 

stitching together the 2D images and the recovered 3D surface patches and globally 

optimizing the captured data. 

 

 Real-time model reconstruction- quickly captures 3D data and instantaneously 

assimilates them into a 3D model on the screen. The system offers the flexibility to 

manoeuvre in the mouth and to actually see what is captured in real time. Because 

what has been imaged or captured in the mouth is visible in real time, and thus users 

can see where images are missing, the Lava C.O.S. makes it possible to go back and 

fill gaps or holes with actual tooth anatomy. A high-accuracy 3D model is processed 

and uploaded to the dental laboratory for the design of the restoration.
27
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Procera (Nobel Biocare): 

 

 It is a closed system for centralised production of dental restorations.   

 

 

 The CAD scanner is present in dental labs/ offices for scanning impressions or 

models. 

 

 Using the Nobel BiocareProcera CAD/CAM system, technicians scan preparations in 

the lab.  

 

 The scanned data is presented in a 3D image, that can be digitally sculpted to obtain 

the required result, before sending the resultant data off to be milled, in ceramic or 

titanium, at Nobel Biocare's production facilities in Sweden.
28

 

 

 

http://www.swdentalclinic.co.uk/homepage/contemporary.htm
http://www.swdentalclinic.co.uk/homepage/contemporary.htm
http://www.swdentalclinic.co.uk/homepage/contemporary.htm
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Advantages and disadvantages 
 

Advantages: 

 If a digital impression system is used, it eliminates procedures like impression making 

and model preparation.  

 Chair- side production allows same day delivery of restorations. 

 CAD/ CAM technology is less labour intensive and total processing time is much 

shorted than that of conventional method of fabricating prosthesis. 

 Provides a mode for transfer of scanned images, helping in better communication and 

easier designing of the prosthesis. 

 Scanned data can be saved for future references, in case the production of prosthesis 

needs to be repeated or it needs to be replaced.  

 It provides better accuracy of the prosthesis produced.  

 Milling of a prefabricated block, the quality of which has been confirmed beforehand 

by the manufacturer, there are almost no internal defects, whereas, conventional 

powder- liquid build up and porcelain baked products usually contain internal 

porosities.  

 Additive manufacturing is even more advantageous than subtractive techniques, as 

layer by layer deposition of material saves the loss of excess material that is removed 

during the milling process.  
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Disadvantages: 

 It is an expensive investment. 

 It has a learning curve to it. 

 Inability to perform intra- oral scanning in presence of saliva, or even in presence of 

retraction cords as they affect the quality of images produced.  

 Closed systems do not allow transfer of files from one system to the other, putting 

them at a disadvantage.  

 

Review of Literature 
 

Rekow D in 1987 described three systems- the French, the Swiss and the Minnesota system. 

This review describes the systems being developed by each of the three groups and identifies 

similarities and differences between the systems. The Minnesota and French systems are 

designed to fabricate crowns and to integrate the unique requirements of each patient‘s 

occlusal function. The Swiss system is designed to fabricate inlays only and the occlusal 

surface is created by the dentist after the inlay is seated. the Swiss and French rely on a three-

axis milling machine; the Minnesota system uses a five-axis machine, providing greater 

freedom in producing required external contours.
29

 

 

Karl F. Leinfelder, Barry P. Isenberg, Milton E. Essig, in 1989, described an article on the 

operation procedures of CEREC system and how it relates to clinical practice. The system 

designs the restoration electronically, and then mills it from a block of porcelain. The entire 

fabrication process may be performed by the clinician or in conjunction with the dental 
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auxiliary immediately after the cavity preparation has been generated. The system can 

fabricate porcelain inlays, onlays, or veneers of varying complexity.  

Basic features include the following: 

 Thecavity preparation is scanned stereo-photogrammetrically, using athree-

dimensional miniature videocamera; 

 The small microprocessor unit stores the three-dimensional pattern depicted on the 

screen; 

 The video display serves as a format for the necessary manual construction via an 

electrical signal; 

 The microprocessor develops the final three-dimensional restoration from the two-

dimensional construction; 

 The processing u n it automatically deletes data beyond the margins of the 

preparation; 

 The electronic information is transferred numerically to the miniature three axis 

milling device; 

 Driven by a water turbine unit, the milling device generates a precision -fitting 

restoration from a standardceramic block; 

 The entire process of electronicdesigning and subsequent milling ofa ceramic 

restoration requires approximately10 to 15 minutes.
30

 

 

 

Nachum S, Benjamin R, Shaul G, Noah S in 1995, published an article with description 

and evaluation of the Titan system (DCS Research and Development, Raanana, Israel, and 

DCS Production, AG, Basel, Switzerland), a CAD/CAM system that produces metal copings 

for porcelainfused-to-metal restorations and multiple-unit restorations.This preliminary pilot 

study assessed the marginal fit of metal copings produced by the Titan system.This article 
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described a computer-aided design and manufacture system for the production of metal 

copings forporcelain-fused-to-metal restorations. The three stages ofproduction are digitizing, 

mathematical processing, andmilling. Fabrication of both single and multiple units ispossible. 

The main advantages of this system are its simplicityand reproducibility. Because of the 

system's automation,only one operator is required. Data accumulation, analysis, and single 

restoration can be performed sequentially. Alternatively, data for several restorations can be 

accumulated and then processed. The Titan system proved to be a CAD/CAM system 

potentially capable of producing metal copings of acceptableaccuracy for porcelain-fused-to-

metal restorations.
31

 

 

Jürgen Willer, Albrecht Rossbach, and Hans-Peter Weber, 1998 described the COMET 

system (COordinate Measuring Technique, SteinbichlerOptotechnik GmbH, Neubeuern, 

Germany), a new CAD/CAM process that has been developed for the fabrication of dental 

restorations. The COMET system uses a pattern digitization and surface feedback technique, 

which accelerates and simplifies the 3-dimensional representation of tooth shapes while 

allowing individual customization and correction in the visualized monitor image before 

milling. The final restoration is then milled or ground from any desired material by an 

associated milling unit.
32

 

 

May KB Russell MM, Razzoog ME, Lang BRin 1998measured the precision of fit of the 

ProceraAllCeram crown fabricated with Procera CAD/CAM technology for the premolar and 

molar teeth fit to a die. Five ivorine maxillary first premolars and first molars were prepared 

for full-coverage crowns. Preparations were standardized with a convergence angle of 10 

degrees, chamfer margins of 1.3 to 1.5 mm circumferentially, and occlusal reduction of 2.0 

mm. AllCeram crowns were fabricated for the dies, and the fit of the crown to the die was 

https://www.ncbi.nlm.nih.gov/pubmed/?term=May%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=9791784
https://www.ncbi.nlm.nih.gov/pubmed/?term=Russell%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=9791784
https://www.ncbi.nlm.nih.gov/pubmed/?term=Razzoog%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=9791784
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lang%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=9791784
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determined by using a standardized procedure with a silicone impression material. Mean gap 

dimensions for marginal openings, internal adaptation, and precision of fit for the crown 

groups were below 70 microns.
33

 

 

Boeninget al in 2000 performed an in vivo study that measured the accuracy of fit of 

ProceraAllCeram crowns in anterior and posterior teeth. The clinical fit of 80 anterior and 

posterior ProceraAllCeram crowns was evaluated by a replica technique with a light body 

silicone to fill space between crown and tooth and a heavy body silicone to stabilize the light 

body film. After removal from the artificial crowns, the replicas were segmented, and 

measurements of the film thickness were performed with a light microscope. Medians of 

mean marginal gap widths were between 80 and 95 μm in anterior teeth and between 90 and 

145 μm in posterior teeth. Medians of maximal marginal gap widths ranged from 80 to 180 

μm in anterior teeth and from 115 to 245 μm in posterior teeth.The accuracy of fit achieved 

by ProceraAllCeram was comparable to other conventionaland innovative systems.
34

 

 

Otto et al in 2002 examined the performance of CEREC inlays and onlays in terms of 

clinical quality over a functional period of 10 years. Of 200 Cerec inlays and onlays placed in 

a private practice between 1989 and early 1991, 187 restorations were observed over a period 

of 10 years. The restorations were fabricated chairside using the Cerec-1 computer-aided 

design/manufacturing (CAD/CAM) method and Vita MK I feldspathic ceramic. An adhesive 

technique and luting composite resin were used for seating the restorations. They concluded 

that the failure rate of 8% and the drop of the survival probability rate to 90.4% after 10 years 

of clinical service of Cerec-1 CAD/CAM restorations made of Vita MK I feldspathic ceramic 

appear to be acceptable in private practice.
35
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Bindl A, Moermann WH., in 2004 assessed survival rate of mono-ceramic and ceramic-core 

CAD/CAM generated anterior crowns over 2–5 years. Anterior mono-ceramic (Mk II, n ¼ 

18) and ceramic core (In-Ceram Spinell, n ¼ 18) crowns were CAD/CAM-fabricated using 

Vitablocs with the Cerec 2 CAD/CAM system and bonded in 24 patients. All crowns were 

rated using modified United States Public Health Services (USPHS) criteria at baseline and 

after a service time of 2–5 years. Gingival health at crowns was assessed using plaque and 

bleeding scores. Plaque and bleeding scores did not differ between the ceramic crown types 

but showed significantly less plaque and less bleeding at ceramic crowns than at control teeth 

at follow up. The clinical performance of mono-ceramic crowns was judged to be similar to 

that of ceramic core crowns.
36

 

 

Reich S, Wichmann M, Nkenke E, Proeschel P. in 2005 performed a study to assess 

Clinical fit of all-ceramic three-unit fixed partial dentures, generated with three different 

CAD/CAM systems. In this study, the hypothesis was tested that the marginal and internal fit 

of CAD/ CAM fabricated all-ceramic three-unit fixed partial dentures (FPDs) can be as good 

as in metal–ceramic FPDs. Twenty-four all-ceramic FPDs were fabricated and randomly 

subdivided into three equally sized groups. Eight frameworks were fabricated using the 

Digident CAD/CAM system (DIGI), another eight frameworks using the CerecInlab system 

(INLA). Vita InceramZirkonia blanks were used for both groups. In a third group frameworks 

were milled from yttrium-stabilized Zirconium blanks using the Lava system (LAVA). All 

frameworks were layered with ceramic veneering material. 

In addition, six three-unit metal-ceramic FPDs served as control group. All FPDs were 

evaluated using a replica technique with a light body silicone stabilized with a heavy body 

material. The replica samples were examined under microscope. The medians of marginal 

gaps were 75 µm for DIGI, 65 µm for LAVA and INLA and 54 µm for the conventional 
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FPDs. Within the limits of this study, the results suggest that the accuracy of CAD/CAM 

generated three-unit FPDs is satisfactory for clinical use.
37

 

 

A. Bindl& W. H. Moermannin 2005 did a study for Evaluation of the marginal and internal 

fit of all ceramic molar crown-copings hypothesizing that Computer Aided Design/Computer 

Aided Manufacturing (CAD/CAM) fabrication shows the same accuracy of fit as 

conventional techniques. A set of six individual crown preparations was duplicated 12 times 

yielding 72 plaster dies. Slip-cast (In-Ceram Zirconia_), heat-pressing (Empress II_) and 

CAD/CAM crown-copings (CerecinLab_, DCS_, Decim_ and Procera_) were seated on 12 

dies each. Marginal and internal gap width was measured in the SEM at 120· magnification. 

Marginal gap of slipcast (25 – 18 µm) was significantly (P < 0Æ05) smaller than that of 

Empress II_ (44 – 23 µm) copings. Procera_ (17 – 16 µm) and Decim_ (23 – 17 µm) did not 

differ from slip-cast (25 – 18 µm) but were smaller than Empress II_ (44 – 23 µm) and 

CerecinLab_ (43 – 23 µm) DCS_ (33 – 20 µm) did not differ from any of the others. The 

internal mid-orobuccal gap width of Procera_ (136 – 68 µm) was larger than that of Decim_ 

(81 – 30 µm) and slip-cast (94 – 84 µm) while Empress II_ (105 – 53 µm), DCS (110 – 79 

µm) and CerecinLab_ (114 – 58 µm) did not differ significantly from Decim, Procera and 

slip-cast. Internal mesiodistal gap width was similar. The fit of conventional and CAD/CAM 

all-ceramic molar crown-copings covered the same range of gap width confirming the 

assumed hypothesis.
38

 

 

Giordano R in 2006 reviewed materials for used for CAD/CAM–fabricated restorations. The 

structure, properties and clinical success of the materials for full-contour chairside 

restorations, as well as laboratory-based high-strength all-ceramic restorations were 

presented. CAD/CAM restorations have demonstrated clinical success owing to a 
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combination of improvements in materials with advances in CAD/CAM systems. Full-

contour ceramic restorations fabricated chairside may reinforce the tooth, providing good 

long-term clinical success. High-strength milled restorations allow for the use of all-ceramic 

restorations for multiple-unit posterior and anterior bridges. Examination of the structure, 

properties and clinical results of CAD/CAM materials supports their use in routine dental 

practice.
39

 

 

Siegbert Witkowski,FutoshiKomine, and Thomas Gerds, in 2006 did a study to evaluate 

and compare the marginal accuracy and refinement time of titanium copings fabricated by 3 

different CAD/CAM systems relative to standard casting techniques. Sixty-four stone die 

duplicates of a human maxillary central incisor, prepared for ametal-ceramic crown, with a 

uniform chamfer design, were divided into 4 groups (n=16). The specimenswere restored 

with titanium copings using CAD/CAM systems Pro 50 (PRO), DCS (DCS), and 

Everest(EVE). A conventional titanium casting technique, Biotan (BIO), served as a control. 

Vertical and horizontaldiscrepancies between restoration margins and the preparations were 

each measured before and after manual refinement. This refinement was completed using a 

disclosing agent and by removing the internal positive defects of the copings. The marginal 

discrepancies of the copings were evaluated at 4 standard areas using 10 measurements, for a 

total of 160 measurements of each margin. The measured marginal accuracies of titanium 

copingsfabricated by the CAD/CAM systems tested demonstrated clinically acceptable 

marginal discrepancies onthe working dies. For all groups, manual refinement improved the 

marginal accuracy significantly.
40

 

 

Zahranet alin 2008 did a study with the aim to compare fracture strength and fatigue 

resistance of new zirconium-oxide and feldspathic all-ceramic crowns made with computer-
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aided design/computer aided manufacturing (CAD/CAM). An ivorine molar was prepared to 

receive an all-ceramic crown. Using epoxy resin, 40 replication dies weremade of the 

prepared tooth. Twenty feldspathic all-ceramic crowns (Vita Mark II) (VMII) and 20 

zirconium-oxide crown copings (In-Ceram YZ) (YZ) were made using CAD/CAM technique 

(CEREC-3D). Ten crowns in each group were subjected to compressive fatigue loading in a 

universal testingmachine (instron). The other ten crowns from each group were loaded to 

fracture at a crosshead speed of 1 mm/min. he performance of VMII crowns was superior to 

YZ crowns in the fatigue test. The premature fractures and cracks of the YZ crowns were 

attributed to weakness in the YZ veneer layer or in the core/veneer bond.
41

 

 

J. Ebert, E. Özkol, A. Zeichner, K. Uibel, Ö. Weiss, U. Koops, R. Telle and H. Fischer in 

2009 described a technique for Direct Inkjet Printing of Dental Prostheses Made of Zirconia. 

A tailored zirconia-based ceramic suspension with 27 vol% solid content was synthesized. 

The suspension was printed on a conventional, but modified, drop-on-demand inkjet printer. 

A cleaning unit and a drying device allowed for the build-up of dense components of the size 

of a posterior crown. A characteristic strength of 763 MPa and a mean fracture toughness of 

6.7 MPa were determined on 3D-printed and subsequently sintered specimens. It was 

demonstrated that it is possible, by this technology, to build up dense three-dimensional 

components of the size and shape of a dental crown out of high-strength zirconia ceramics. 

Although the microstructures of the printed and fired samples were not completely free of 

process-related defects, the obtained density was at 96.9% of the theoretical density—high 

enough to provide mechanical properties that can be compared with those of conventionally 

produced 3Y-TZP via cold isostatic pressing.
42
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Dennis J. Fasbinder, Joseph B. Dennison, Donald Heys, Gisele Neiva in 2010 presented a 

two-year report on clinical evaluation of chairside lithiumdisilicate CAD/CAM crowns. The 

authors fabricated 62 lithium disilicate crowns with a chairside computer-aided design/ 

computer-aided manufacturing (CAD/CAM) system (CEREC 3, Sirona Dental Systems, 

Charlotte, N.C.) and cemented them with two types of adhesive resin cements. Two 

examiners used modified U.S. Public Health Service criteria to evaluate the crowns at 

baseline, six months, one year and two years. The results showed that lithium 

disilicatecrowns performed well after two years of clinical service.
43

 

 

Y. Kokuboet al performed a study in which marginal and internal gaps of NobelProcera 

crown zirconia were clinically evaluated using silicone materials. Ninety-one NobelProcera 

crown zirconia were placed in 51 Tsurumi University Dental Hospital patients desiring 

esthetic restorations. All crowns were performed by three dentists and fabricated in a 

commercial laboratory. The marginal mean values were the smallest among all tooth groups, 

and the largest were at the rounded shoulders. There were no significant differences in the 

mean marginal gaps among the three tooth groups, while there were significant differences in 

the mean marginal and internal gaps of each tooth group. The mean marginal gap of the 

NobelProcera crown zirconia was 44.2 mm, which is within clinically accepted standards.
44

 

 

Vanessa Alt, Matthias Hannig, Bernd Wöstmann, Markus Balkenholin 2011 tested the 

fracture strength of temporary fixed partial dentures: CAD/CAM versus directly fabricated 

restorations. A CrCo-alloy master model with a 3-unit FPD (abutment teeth 25 and 27) was 

manufactured. The master model was scanned and the data set transferred to a CAD/CAM 

unit (Cercon Brain Expert, Degudent, Hanau, Germany). Temporary 3-unit bridgeswere 

produced either by milling from pre-fabricated blanks (Trim, Luxatemp AM Plus, Cercon 
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Base PMMA) or by direct fabrication (Trim, LuxatempAMPlus). 10 FPDs per experimental 

groupwere subjected either to water storage at 37 ◦C for 24h and 3 months, respectively, or 

thermocycled (TC, 5000×, 5–55 ◦C, 1 week). Maximum force at fracture (Fmax) was 

determined in a 3-point bending test at 200 mm/min. CAD/CAMmilled FPDs made of 

Luxatemp showed significantly higher Fmax values compared to Trim and Cercon Base 

PMMA.
45

 

 

Vojdani M., et al. in 2012 tested the marginal and internal fit of metal copings cast from wax 

patterns fabricated by CAD/CAM and conventional wax up techniques.Twenty-four 

standardized brass dies were prepared and randomly divided into 2 groups according to the 

wax-patterns fabrication method(CAD/CAM technique and conventional method) (n=12). All 

the wax-patterns were fabricated in a standard fashion by means of contour, thickness and 

internal CAD/CAM milling machine (Cori TEC 340i; imes-icore GmbH, Eiterfeld, Germany) 

was used to fabricate the CAD/CAM group wax-patterns. The copings cast from 24 wax-

patterns were cemented to the corresponding dies. For all the coping-die assemblies cross-

sectional technique was used to evaluate the marginal and internal fit at 15 points. 

Conventional method of wax-patternfabrication produced copings with significantly better 

marginal and internal fit than CAD/CAM (machine-milled) technique.
46

 

 

Ki-Baek Kim, Woong-Chul Kim, Hae-Young Kim, Ji-Hwan Kimin 2012 did a study to 

evaluate and compare marginal fit of three-unit fixed dental prostheses (FDPs) fabricated 

using a newly developed direct metal laser sintering (DMLS) system with that of three-unit 

FDPs by a conventional lost wax technique (LW) method.Ten cobalt–chromium alloy three-

unit FDPs using DMLS system and another ten nickel–chromium alloy FDPs using LW 

method were fabricated. Marginal fit was examinedusing a light-body silicone. The marginal 
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fit of the DMLS system appeared significantly inferior compared to that of the conventional 

LW method and slightly larger than the acceptable range. For clinical application further 

improvement of DMLS system may be required.
47

 

 

E. Özkolet al in 2012 reviewed the potentials of the direct inkjet printing (DIP) method for 

manufacturing 3Y-TZP dental restorations.  

They concluded that: 

 3Y-TZP as well as carbon components in millimetre scale can be produced by the DIP 

method.  

 The DIP fabricated ceramic components reveal a smooth surface without the stair 

steps effect and drying or sintering cracks.  

 A relative density of >96% of the theoretical density can be achieved by the DIP 

method.  

 According to a simplified FEA study the maximum tensile stress on a dental 

framework would be ∼340 MPa under realistic clenching conditions. 

 3Y-TZP components produced by DIP reveal a higher flexural strength (∼843 MPa) 

than slip cast 3Y-TZP components (∼684 MPa) according to the four-point bending 

test. 

 The DIP method is a potential and promising fabrication technique for manufacturing 

3Y-TZP dental restorations.
23

 

 

Lin Wu, Haiting Zhu,Xiuying Gai,and Yanyan Wang, in 2014 performed a study to 

evaluate the mechanical properties of a cobalt-chromium (Co-Cr) dental alloy fabricated by 

SLM and to determine the correlation between its microstructure and mechanical properties 

and its porcelain bond strength. Five metal specimens and 10 metal ceramic specimens were 
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fabricated to evaluate the mechanical properties of SLM Co-Cr dental alloy (SLM alloy) with 

a tensile test and its porcelain bond strength with a 3-point bending test. The relevant 

properties of the SLM alloy were compared with those of the currently used Co-Cr dental 

alloy fabricated with conventional cast technology (cast alloy). Compared with the currently 

used cast alloy, SLM alloy possessed improved mechanical properties and similar porcelain 

bond strength.
20

 

 

Dan Xu,Nan Xiang, and Bin Wei in 2014 performed a study to evaluate the marginal fit of 

cast cobalt-chromium alloy crowns versus the fit of selective laser melting fabricated crowns. 

The marginal gap widths of 36 single crowns (18 selective laser melting fabricated cobalt-

chromium metal crowns and 18 cobalt-chromium cast crowns) were determined with a 

silicone replica technique. The mean marginal gap width of the cast crowns (170.19 µm) was 

significantly wider than that of the selective laser meltingfabricated crowns (102.86 µm). 

Selective laser melting fabricated cobalt-chromium dental crowns found improved marginal 

gap widths compared with traditional cast crowns.
19

 

 

Ki-Baek, Jae-Hong, Woong-Chul and Ji-Hwan in 2014 performed a study to investigate, 

by measuring the gap, the possible clinical use of three-unit fixed dental prostheses (FDPs) 

manufactured using stereolithography. A total of 20 epoxy models were built with a same 

case (abutment teeth 14, 16). The 40 specimens were produced using the stereolithography 

(SLA) and wax-up (LW). The 960 gaps of the 40 specimens produced were measured by a 

silicone replica. The total gap, as measured from the SLA and LW groups, was 98.6 and 66.6 

µm, respectively. The results indicate that the gap in the SLA group is statistically 

significantly greater than that in the LW group (p<0.05).
48
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Giorgio Pompa, Stefano Di Carlo,1 Francesca De Angelis,Maria Paola Cristalli, and 

Susanna Annibaliin 2015 did a study to assessdifferences in marginal fit between laser-

fusion and conventional techniques to produce fixed dental prostheses (FDPs). A master steel 

die with 2 abutments was produced to receive a posterior 4-unit FDPs and single copings. 

These experimental models were divided into three groups (𝑛 = 20/group) manufactured: 

group 1, Ni-Cr alloy, with a lost-wax casting technique; group 2, Co-Cr alloy, with selective 

laser melting (SLM); and group 3, yttria-tetragonal zirconia polycrystal (Y-TZP), with a 

milling system. The marginal opening was smallest with Co-Cr alloy substructures, while the 

shoulder opening was smallest with Ni-Cr alloy substructures.Within the limitations of this 

study, the marginal fit of an FDP is better with rapid prototyping (RP) via SLM than 

conventional manufacturing systems.
49

 

 

Koutsoukiset al in 2015 performed a review search on the effect of selective laser melting 

(SLM) procedure on the properties of dental structures made of Co-Cr alloys and to evaluate 

its quality and compare it to those produced by conventional casting and milling fabrication 

techniques.  

They concluded that The SLM technique provides dental prosthetic restorations more quickly 

and less expensively without compromising their quality compared with restorations prepared 

by casting and milling techniques.  

Clinical significance:The current SLM devices provide metallic restorations made of Co-Cr 

alloys for removable and fixed partial dentures without compromising the alloy or restoration 

properties at a fraction of the time and cost, showing great potential to replace the 

aforementioned fabrication techniques in the long term; however, further clinical studies are 

essential to increase the acceptance of this technology by the worldwide dental community.
50
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Dahl et al in 2016 performed a study to compare the internal fit of single crowns produced 

with the lost-wax and metal casting technique with that of single crowns produced with the 

CAD-CAM technique. The internal fit of 5 groups of single crowns produced with the CAD-

CAMtechnique was compared with that of single crowns produced in cobalt-chromium with 

theconventional lost-wax and metal casting technique. Comparison was performed using the 

triplescanprotocol; scans of the master model, the crown on the master model, and the 

intaglio ofthe crown were superimposed and analyzed with computer software. The 5 groups 

were milledpresintered zirconia, milled hot isostatic pressed zirconia, milled lithium 

disilicate, milled cobaltchromium,and laser-sintered cobalt-chromium. Single crowns made 

using the conventional lost-wax and metal casting technique have better internal fit than 

crowns produced using the CAD-CAM technique.
51

 

 

Jooet al in 2016 presented a case of complete-mouth rehabilitation using a 3D printing 

technique and the CAD/CAM double scanning method. In this report, the 3D printing and 

CAD/CAM double scanning methods were used only to fabricate the interim restorations, 

and the adaptation of the prostheses was excellent. The physical properties of the printed 

resin material were good, and no prostheses fractured during the period of use.
52

 

 

Shamseddineet al in 2016 performed a study to compare the marginal and internal fit of a 

single lithium disilicate crown made from milled wax versus a microSLA fabrication. Twenty 

pressed lithium disilicate glass ceramic copings issued from milled (n=10) and micro-SLA 

(n=10) wax patterns were made. The fit of the restorations was measured with a non- 

destructive replica technique. No significant differences were found for the marginal, axial, 

or occlusal fittings (P>.05) between the 2 wax pattern manufacturing methods.
53
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Mai et alin 2016 performed an in vitro study to evaluate the fit of interim crowns fabricated 

using photopolymer-jetting 3D printing and to compare it with that of milling and 

compression molding methods. Twelve study models were fabricated by making an 

impression of a metal master model of the mandibular first molar. On each study model, 

interim crowns (N=36) were fabricated using compression molding (molding group, n=12), 

milling (milling group, n=12), and 3D polymer-jetting methods. The fit of interim crowns 

was evaluated in the proximal, marginal, internal axial, and internal occlusal regions by using 

the image-superimposition and silicone-replica techniques. Polymer-jet 3D printing 

significantly enhanced the fit of interim crowns, particularly in the occlusal region.
54

 

Applications of CAD- CAM in crown and bridge restorations 
 

Milling: 

The following materials can be processed with milling: 

 Metals 

 At present, titanium, titanium alloys and chrome cobalt alloys are processed using 

dental milling devices for fabrication of crown and bridges.  

 Titanium copings fabricated using CAD- CAM showed marginal clinically acceptable 

marginal discrepancies. 
40

 

 

 Resin materials  

Resin materials can be used for the milling of lost wax frames for casting technology. 

It is possible to use resin materials directly as crown and FPD frameworks for long-term 

provisional or for full anatomical long term temporary prostheses. Prefabricated semi-

individual polymer blanks (semi-finished) with a dentine enamel layer are provided by 

manufacturers. The exterior contour conforms to an anatomically complete anterior tooth 
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crown, while the internal aspect of the crown is milled out of the internal volume of the 

blank.  

 

 Silica based ceramics  

Grindable silica based ceramic blocks are offered by several CAD/CAM systems for the 

production of inlays, onlays, veneers, partial crowns and full crowns. In addition to 

monochromatic blocks, various manufacturers now offer blanks with multicoloured layers 

[Vitablocs TriLuxe (Vita), IPS Empress CAD Multi (Ivoclar Vivadent)], for the purpose 

of full anatomical crowns. Due to their higher stability values, lithium disilicate ceramic 

blocks are particularly important in this group; they can be used for full anatomical 

anterior and posterior crowns, for copings in the anterior and posterior region and for 

three-unit FPD frameworks in the anterior region due to their high mechanical stability of 

360 MPa. 

 

 Infiltration ceramics  

Grindable blocks of infiltration ceramics are processed in porous, chalky condition and 

then infiltrated with lanthanum glass. All blanks for infiltration ceramics originate from 

the Vita In-Ceram system (Vita) and are offered in three variations:  

 Vita In-Ceram Alumina (Al2O3): suitable for crown copings in the anterior and 

posterior region, three-unit FPD frameworks in the anterior region 

 Vita In-Ceram Zirconia (70% Al2O3, 30% ZrO2): suitable for crown copings in the 

anterior and posterior region, three-unit FPD frameworks in the anterior and posterior 

region. Thanks to its superior masking ability this ceramic is suitable for discoloured 

abutment teeth 
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 Vita In-Ceram Spinell (MgAl2O4): has the highest translucency of all oxide ceramics 

and is thus recommended for the production of highly aesthetic anterior crown 

copings, in particular on vital abutment teeth and in the case of young patients.  

 

 Oxide high performance ceramics  

At present, aluminum oxide and zirconium oxide are offered as blocks for CAD/CAM 

technology.  

 Aluminum Oxide:  This oxide high performance ceramic is ground in a pre-sintered 

phase and is then sintered at a temperature of 1520°C in the sintering furnace. 

Aluminium oxide is indicated in the case of crown copings in the anterior and 

posterior area, primary crowns and three-unit anterior FPD frameworks. The ground 

frames can be individually stained in several colours with Vita In-Ceram AL Coloring 

Liquid. Examples of grindable aluminum oxide blocks: In-Ceram AL Block (Vita), 

inCoris Al (Sirona). 

 Yttrium stabilised zirconium oxide (ZrO2, Y-TZP) Zirconium dioxide is a high-

performance oxide ceramic with excellent mechanical characteristics. Its high flexural 

strength and fracture toughness compared with other dental ceramics offer the 

possibility of using this material as framework material for crowns and FPDs, and, in 

appropriate indications, for individual implant abutments. Examples of Zirconium 

oxide blocks: Lava Frame (3M ESPE), Cercon Smart Ceramics (Degu-Dent), Everest 

ZS und ZH (KaVo), inCoris Zr (Sirona), In-Ceram YZ (Vita), zerion (etkon) and 

Zeno Zr (Wieland-Imes).
10

 

 

 Wax:  
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 Machinable wax is an extremely hard wax that is formulated to deliver exceptional 

machining properties including high resolution detail. It is harder and has a higher 

melting temperature than most other waxes, and thus, can be machined, cut, or shaped 

using standard metal working or woodworking equipment. High quality surface detail 

and dimensional accuracy are possible. Machinable wax is often used for precision 

lost wax casting and is available in both blocks and cylinders. 
55

 

 Copings fabricated with milled wax pattern as well as by SLA showed no significant 

difference in their marginal as well as internal fit. 
53
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Rapid prototyping: 

 Stereolithography:  

 The main application of SLA in prosthodontics is fabrication of drilling templates 

during dental implant insertion. The transparency of the model allows direct 

visualization of anatomical structures. 
5
 

 It is also being used for manufacturing temporary crowns and bridges.  

 

 Selective laser sintering/ melting: 

 SLS/SLM are layer-wise, material-addition techniques that allow generation of 

complex 3D parts by selectively consolidating successive layers of powder material 

on top of each other, using thermal energy supplied by a focused and computer-

controlled laser beam. In addition, the remaining unprocessed powder can be reused. 

Dental prostheses are very suitable for processing by means of SLS/SLM due to their 

complex geometry and their ability to be customized without lengthy manual pre- or 

postprocessing. 
56

 

 It is being used extensively for production of metal crowns and bridges as well as 

copings for porcelain fused to metal restorations.  

 This process simplifies the traditional framework fabrication process and accelerates 

the production turnaround period (1.5 hours) by using 3D imaging, CAD, and RP. In 

this process, specifically developed CAD packages are employed to construct the 

framework, and an SLM system is used to fabricate the designed metal RPD 

frameworks as well. 
56

 

 Co- cr crowns fabricated with SLM also showed better marginal gap as compared to 

traditional cast crowns. 
19 

However, in terms of three- unit fixed partial dentures, 
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DMLS was proved to be inferior to the conventional lost wax technique, indicating a 

requirement for improvement in the system. 
47

 

 

 Fused deposition modelling: 

 Can be used for production of wax patterns for lost wax technique. The system can 

produce over 150 units per hour, however the structures produced are rough and 

aren‘t a 100% dense. 

 A study also showed that the conventional method of wax pattern fabrication 

produced copings with better marginal and internal fit than the RP method. However, 

the marginal and internal fit for both groups were within clinically acceptable 

ranges.
57

 

 

 Direct inkjet printing: 

 Used for fabrication of interim restorations for crown and bridge work. Fit of interim 

crowns was also shown to be better than conventional compression molding as well as 

milling techniques. 
54

 

 Also used for printing of wax patterns for production of coping and crowns. However, 

as compared to hand made and milled patterns, printed patterns showed a poorer 

marginal adaptation a well as an unacceptable marginal discrepancy (>120µm) when 

casted for conventional gold crowns.
58

 

 

 

 

 

 



77 
 

 

 

Summary and conclusion 
 

During the past decade, CAD/ CAM technologies, which are well known processes in the 

industrial world, have found their way into dentistry. Interest in this designing and 

manufacturing process occurred because of its potential as an alternative to the lost- wax 

technique that has been used for many decades for fabricating dental restorations. A number 

of reports in the literature in the recent years detail the use CAD/ CAM methods for every 

purpose in the field of dentistry, from making impressions to fabricating restorations and 

from its employment in conservative and restorative dentistry to implant dentistry. An equal 

and an impressive number of articles have also been published citing the success of the 

restorations fabricated by these CAD/ CAM methods.  

Any CAD/ CAM system has 3 basic variations, first is the measurement of and recording of 

the data, intra- orally or extra- orally and transfer of those files to the computer. The second is 

the ability of the computer software to modify the data in designing the restoration, therefore, 

the software must be able to transfer the manufacturing facility accurate information for 

proper production of a restoration. The third source involves the manufacturing process itself, 

which can either involve subtractive techniques, or additive techniques, that is removal of 

excess material from a solid blank of material to produce the desired shape and geometry or 

layer by layer deposition of a material to get the required shape of a restoration respectively. 

This technology in the field of prosthodontics has been applied for fabrication of complete 

dentures, removable partial dentures, fixed dental prosthesis as well as implant supported 

prosthesis.  
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In fixed prosthodontics, it has been used for production of wax patterns, provisional resin 

restorations, as well as final restorations from various materials such as, metal alloys, 

zirconia, alumina, lithium disilicate, etc.  

This technology applied to implant dentistry allows the production of high resistance and 

high density crowns, and the manufacture of implant abutments and accurate surgical guides. 

These surgical guides allow the transfer the software planning to the surgical field.  

 CAD/ CAM systems are simple to operate once learnt, versatile and precise. Dental CAD/ 

CAM has had more than 20 years or clinical experience and a proven track record on all 

relevant aspects of clinical performance, including fit, longevity, survival rates, strength and 

wear.  

The present dissertation has reviewed the evolution of CAD/ CAM, detailed various systems 

and their procedures and has highlighted the advantages and disadvantages, as well as the 

most recent advances in this innovative technology.  
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Overview of computer aided systems in dentistry 

Bibliography 
1. Shillingburg H, Sather D. Fundamentals of fixed prosthodontics. Hanover Park, IL: 

Quintessence Pub.; 2012. 

2. van Noort R. The future of dental devices is digital. Dental Materials. 2012;28(1):3-12. 

3. Anusavice K. Phillips' Science of dental materials. Elsevier; 2013.  

4. Miyazaki T, Hotta Y, Kunii J, Kuriyama S, Tamaki Y. A review of dental CAD/CAM: 

current status and future perspectives from 20 years of experience. Dental Materials 

Journal. 2009;28(1):44-56.   

5. Madhav V, Daule R. Rapid Prototyping and its Application in Dentistry. Journal of 

Dental and Allied Sciences. 2013;2(2):57.  

6. Davidowitz G, Kotick P. The Use of CAD/CAM in Dentistry. Dental Clinics of North 

America. 2011;55(3):559-570. 



80 
 

7. https://www.scribd.com/document/270981171/Rapid-Prototyping-in-Dentistry 

8. M. Taruna, Ch. Vyshnavi2, G. Kalpana, Aditya Sai J. Concept of rapid prototyping 

and its uses in dentistry. Int. J. Adv. Res. 4(9), 953-957. 

9. Alghazzawi T. Advancements in CAD/CAM technology: Options for practical 

implementation. Journal of Prosthodontic Research. 2016;60(2):72-84.  

10. Beuer F, Schweiger J, Edelhoff D. Digital dentistry: an overview of recent 

developments for CAD/CAM generated restorations. BDJ. 2008;204(9):505-511. 

11. Ola Al-Jubouri, Abbas A. An introduction to dental digitizers in dentistry; systematic 

review. Journal of Chemical and Pharmaceutical Research, 2015, 7(8):10-20 

12. van der Meer W, Andriessen F, Wismeijer D, Ren Y. Application of Intra-Oral Dental 

Scanners in the Digital Workflow of Implantology. PLoS ONE. 2012;7(8): e43312. 

13. Robert A. Lowe. CAD/CAM Dentistry and Chairside Digital Impression Making A 

Peer-reviewed Publication. www.ineedce.com 

14. Paul F., Sameer P. CAD/CAM and Digital Impressions. www.ineedce.com 

15. https://www.dentalaegis.com/idt/2013/06/options-in-dental-milling  

16. Kirsch C, Ender A, Attin T, Mehl A. Trueness of four different milling procedures 

used in dental CAD/CAM systems. Clinical Oral Investigations. 2016;21(2):551-558.  

17. Azari A, Nikzad S. The evolution of rapid prototyping in dentistry: a review. Rapid 

Prototyping Journal. 2009;15(3):216-225.   

18. Barazanchi A, Li K, Al-Amleh B, Lyons K, Waddell J. Additive Technology: Update 

on Current Materials and Applications in Dentistry. Journal of Prosthodontics. 

2016;26(2):156-163.  

https://www.scribd.com/document/270981171/Rapid-Prototyping-in-Dentistry
http://www.ineedce.com/
https://www.dentalaegis.com/idt/2013/06/options-in-dental-milling


81 
 

19. Xu D, Xiang N, Wei B. The marginal fit of selective laser melting–fabricated metal 

crowns: An in vitro study. The Journal of Prosthetic Dentistry. 2014;112(6):1437-

1440.  

20. Wu L, Zhu H, Gai X, Wang Y. Evaluation of the mechanical properties and porcelain 

bond strength of cobalt-chromium dental alloy fabricated by selective laser melting. 

The Journal of Prosthetic Dentistry. 2014;111(1):51-55. 

21. Dzhendov D, Dikova T. Application of selective laser melting in manufacturing of 

fixed dental prostheses. Journal of IMAB - Annual Proceeding (Scientific Papers). 

2016;22(4):1414-1417. 

22. Rahman Z. 3D printing in dentistry. Oral Health and Dental Management. 

2016;15(04).   

23. Özkol E, Zhang W, Ebert J, Telle R. Potentials of the ―Direct inkjet printing‖ method 

for manufacturing 3Y-TZP based dental restorations. Journal of the European Ceramic 

Society. 2012;32(10):2193-2201.   

24. Moörmann W. The evolution of the CEREC system. The Journal of the American 

Dental Association. 2006; 137:7S-13S. 

25. http://manuals.sirona.com/en/digital-dentistry/cerec-chairside-solutions/cerec-ac-with-

cerec-bluecam.html  

26. http://planmecacadcam.com/planmeca-fit/ 

27. LAVA COS brochure  

28. http://www.swdentalclinic.co.uk/homepage/procerasystem.htm  

29. Rekow D. Computer-aided design and manufacturing in dentistry: A review of the 

state of the art. The Journal of Prosthetic Dentistry. 1987;58(4):512-516.  

http://manuals.sirona.com/en/digital-dentistry/cerec-chairside-solutions/cerec-ac-with-cerec-bluecam.html
http://manuals.sirona.com/en/digital-dentistry/cerec-chairside-solutions/cerec-ac-with-cerec-bluecam.html
http://planmecacadcam.com/planmeca-fit/
http://www.swdentalclinic.co.uk/homepage/procerasystem.htm


82 
 

30. Leinfelder K, Isenberg B, Essig M. A new method for generating ceramic restorations: 

a CAD-CAM system. The Journal of the American Dental Association. 

1989;118(6):703-707. 

31. Samet N, Resheff B, Gelbard S, Stern N. A CAD/CAM system for the production of 

metal copings for porcelain-fused-to-metal restorations. The Journal of Prosthetic 

Dentistry. 1995;73(5):457-463. 

32. Willer J, Rossbach A, Weber H. Computer-assisted milling of dental restorations using 

a new CAD/CAM data acquisition system. The Journal of Prosthetic Dentistry. 

1998;80(3):346-353. 

33. May K, Russell M, Razzoog M, Lang B. Precision of fit: The Procera AllCeram 

crown. The Journal of Prosthetic Dentistry. 1998;80(4):394-404. 

34. Boening K, Wolf B, Schmidt A, Kästner K, Walter M. Clinical fit of Procera 

AllCeram crowns. The Journal of Prosthetic Dentistry. 2000;84(4):419-424. 

35. Otto T. Computer-Aided Direct All-Ceramic Crowns: Preliminary 1-Year Results of a 

Prospective Clinical Study. The International Journal of Periodontics & Restorative 

Dentistry. 2004;24(5):446-455. 

36. Bindl A, Mormann W. Survival rate of mono-ceramic and ceramic-core CAD/CAM-

generated anterior crowns over 2-5 years. European Journal of Oral Sciences. 

2004;112(2):197-204. 

37. Reich S, Wichmann M, Nkenke E, Proeschel P. Clinical fit of all-ceramic three-unit 

fixed partial dentures, generated with three different CAD/CAM systems. European 

Journal of Oral Sciences. 2005;113(2):174-179. 

38. Bindl A, Mormann W. Marginal and internal fit of all-ceramic CAD/CAM crown-

copings on chamfer preparations. Journal of Oral Rehabilitation. 2005;32(6):441-447. 



83 
 

39. Giordano R. Materials for chairside CAD/CAM–produced restorations. The Journal of 

the American Dental Association. 2006; 137:14S-21S. 

40. Witkowski S, Komine F, Gerds T. Marginal accuracy of titanium copings fabricated 

by casting and CAD/CAM techniques. The Journal of Prosthetic Dentistry. 

2006;96(1):47-52. 

41. Zahran M, El-Mowafy O, Tam L, Watson P, Finer Y. Fracture Strength and Fatigue 

Resistance of All-Ceramic Molar Crowns Manufactured with CADCAM Technology. 

Journal of Prosthodontics. 2008;17(5):370-377. 

42. Özkol E, Ebert J, Uibel K, Wätjen A, Telle R. Development of high solid content 

aqueous 3Y-TZP suspensions for direct inkjet printing using a thermal inkjet printer. 

Journal of the European Ceramic Society. 2009;29(3):403-409. 

43. Fasbinder D, Dennison J, Heys D, Neiva G. A Clinical Evaluation of Chairside 

Lithium Disilicate CAD/CAM Crowns. The Journal of the American Dental 

Association. 2010; 141:10S-14S. 

44. Kokubo Y, Tsumita M, Kano T, Sakurai S, Fukushima S. Clinical marginal and 

internal gaps of zirconia all-ceramic crowns. Journal of Prosthodontic Research. 

2011;55(1):40-43. 

45. Alt V, Hannig M, Wöstmann B, Balkenhol M. Fracture strength of temporary fixed 

partial dentures: CAD/CAM versus directly fabricated restorations. Dental Materials. 

2011;27(4):339-347. 

46. Vojdani M., Torabi K., Farjood E., Khaledi AAR. Comparison the Marginal and 

Internal Fit of Metal Copings Cast from Wax Patterns Fabricated by CAD/CAM and 

Conventional Wax up Techniques. J Dent Shiraz Univ Med Sci, Sept. 2013; 14(3): 

118-129. 



84 
 

47. Kim K, Kim W, Kim H, Kim J. An evaluation of marginal fit of three-unit fixed dental 

prostheses fabricated by direct metal laser sintering system. Dental Materials. 

2013;29(7): e91-e96. 

48. KIM K, KIM J, KIM W, KIM J. In vitro evaluation of marginal and internal adaptation 

of three-unit fixed dental prostheses produced by stereolithography. Dental Materials 

Journal. 2014;33(4):504-509. 

49. Pompa G, Di Carlo S, De Angelis F, Cristalli M, Annibali S. Comparison of 

Conventional Methods and Laser-Assisted Rapid Prototyping for Manufacturing Fixed 

Dental Prostheses: An In Vitro Study. BioMed Research International. 2015; 2015:1-7. 

50. Koutsoukis T, Zinelis S, Eliades G, Al-Wazzan K, Rifaiy M, Al Jabbari Y. Selective 

Laser Melting Technique of Co-Cr Dental Alloys: A Review of Structure and 

Properties and Comparative Analysis with Other Available Techniques. Journal of 

Prosthodontics. 2015;24(4):303-312. 

51. Dahl B, Rønold H, Dahl J. Internal fit of single crowns produced by CAD-CAM and 

lost-wax metal casting technique assessed by the triple-scan protocol. The Journal of 

Prosthetic Dentistry. 2017;117(3):400-404. 

52. Joo H, Park S, Yun K, Lim H. Complete-mouth rehabilitation using a 3D printing 

technique and the CAD/CAM double scanning method: A clinical report. The Journal 

of Prosthetic Dentistry. 2016;116(1):3-7. 

53. Shamseddine L, Mortada R, Rifai K, Chidiac J. Fit of pressed crowns fabricated from 

two CAD-CAM wax pattern process plans: A comparative in vitro study. The Journal 

of Prosthetic Dentistry. 2017;118(1):49-54. 

54. Mai H, Lee K, Lee D. Fit of interim crowns fabricated using photopolymer-jetting 3D 

printing. The Journal of Prosthetic Dentistry. 2017;118(2):208-215. 

55. http://www.machinablewax.com/technical.php 

http://www.machinablewax.com/technical.php


85 
 

56. Jian S, Fu- Qiang Z. The application of rapid prototyping in prosthodontics. Journal of 

Prosthodontics. 2012; 00:1-4. 

57. Ehsan F, Mahroo V, Kiyanoosh T, Amir Ali Reza K. Marginal and internal fit of metal 

copings fabricated with rapid prototyping and conventional waxing. The Journal of 

Prosthetic Dentistry. 2017; 117:164-170 

58. Sergio M, Van R, Douglas P. D. Comparison of margin discrepancy of complete gold 

crowns fabricated using printed, milled, and conventional hand-waxed patterns. The 

Journal of Prosthetic Dentistry. 2017 Jul;118(1):89-94. 

 

 

 

 

 





�������	�
���������

������	����
�

������	����������

	������	���������	���������	���	���������





�������	�
���������
������	����
�

������	����������

	������	���������	���������	���
���������

�	�����	�������
	��	��������	������	��������

���	����� !	��������	��"���
�����	����� !	��������	��"���
��



��������
��������	���
�����	���	������
���
�������	����������������������������
���	�
����� ����	� ��� ������ ���������� ��	� ���� ���	�
����� ��� ���������	
���	�
����� ��� ������ ���������� ���	����� ���� ���� ��� ����	� ��
���� ��	���
��
������

�����
�������	����
������	����	����������������������������
������������
�����������������������������������������������	����
��������
����� ��
���
��� ��� �����	�	� ��� �����������	� ��� ������� ��� ���	�
���� ��	
����	�������������������������	�����	������������	�����������

�������
�������������
������


 ���������
!� �!�"#$%�����	�
��� ���������
��������	�
������
&�������������#����"������'�������!�	���
�
�������(
��'�����
� ���������
)���
*+�"��	��
�'�������#����#������+*,-.��"��������

 �����	�����������������
�	
�������������������

���������/�'������'���������	��� ������'�		����'������"�������

��������� /� 0-*1� &������������� #���� "������ '������� !�	��� 
�
���� ��
(
��'�����
� ����������)���



TITLE : DENTAL IMPLANTS : SELECTION AND PLACEMENT. 

        CONTENTS :

1. INTRODUCTION

2. DISCUSSION

� SECTION I: ANATOMIC BASIS FOR IMPLANT SELECTION AND 

POSITIONING

� SECTION II:  INTRAORAL EXAMINATION, DIAGNOSTIC CASTS, RIDGE

MAPPING, DIAGNOSTIC WAX-UP, NUMBER OF IMPLANTS REQUIRED.

� SECTION III:  RADIOGRAPHIC PLANNING FOR DENTAL IMPLANTS.

� SECTION IV: DIVISIONS OF AVAILABLE BONE AND IMPLANT

SELECTION. 

� SECTION V:      DIAGNOSTIC AND SURGICAL TEMPLATES. 

3. SUMMARY & CONCLUSION

4. BIBLIOGRAPHY

��

�

�

��

��



���

LIST OF FIGURES AND TABLES 

LIST OF FIGURES 

FIGURES PARTICULARS 

1 Cross-Section outline of maxillary teeth at cemento-enamel 

junction minus two. 

2 Crown and root widths at CEJ minus 2mm as visualized for 

maxillary first molar. 

3 Placement of the top of implant at 5mm below the CEJ of 

adjacent tooth. 

4 A comparison of the attachment mechanisms for a tooth and 

implant. 

5 Formula for spacing two implants using the minimum-distance 

concept. 

6 Implant placement superimposed on teeth demonstrating the 

principle of ideal or anatomic spacing. 

7 Implant placed next to natural tooth using the anatomic or ideal 

distance formula. 

8 Implant placed next to natural tooth using the minimum distance 

formula. 

9 Periapical radiograph showing short implants in partially 

edentulous region 

10 Mandibular occlusal radiograph with 5mm marker, visualizing 

the width of the inferior border of the mandible. 

11 Lateral cephalometric radiograph demonstrating relationship of 

maxilla & mandible to the skull base. 

12 Panoramic radiograph with 5mm marking ball visualizing 

potential implant site. 

13 Conventional tomography resulting in cross-sectional image. 

14 Programmed dental computed tomography. 

15 

Reformatted computed tomography scan showing interactive 

implant placement in relation to diagnostic wax-up fabricated 

radio opaque template. 

16 A high resolution MRI image set up to acquire right angle 

sectional information at three potential implant sites. 



����

17 Available bone measured in height (h), width (w) & length (l). 

18 Classification of available bone. 

LIST OF TABLES 

TABLES PARTICULARS 

1 Mesiodistal crown and root diameter of maxillary teeth and 

implant recommendations. 

2 Mesiodistal crown and root diameter of mandibular teeth and 

implant recommendations. 

 3 Standard Average Distances between Centres of Implants. 



 INTRODUCTION : 

The goal of modern dentistry is to restore the stomatognathic system to normal 

function,comfort,esthetics,speech and health regardless of the atropy,disease or injury1. 

However, the more the number of teeth is missing in a patient, the more difficult this goal becomes 

with traditional dentistry1. 

As a result of continued research in dental implant designs, materials and techniques, predictable 

success is now a reality for the rehabilitation of many challenging clinical situations1.  

Continued high rate of success achieved with osseointegrated dental implants is the appropriate 

result of changes in traditional diagnosis and treatment planning of prosthetic restorations. This 

situation is contrasted to the usual approach of matching an implant design to a biologic condition 

to achieve an acceptable level of tolerance2. 

The procedures of patient selection, diagnosis, treatment planning, implant selection, surgical 

placement and prosthetic management are intellectually and technically demanding. Meticulous 

attention to the finest details is required to achieve the level of success that has been documented in 

literature2. 

In the recent years, all types of partial edentulism have increasingly been treated with dental 

implants. The number of implant manufacturers that provide implants has significantly increased, 

and to meet market and treatment requirements, implants representing a variety of designs and sizes 

have been introduced to dental profession3. 

As implant choices have proliferated and esthetic expectations have risen, the task of selecting the 

appropriate implant for each site has become increasingly important. Selection of the optimal 

implant for any site is, of course, only the first step in achieving a functionally and esthetically 

successful restoration. Unfortunately, little consideration has been given to the appropriate use of 

this plethora of implants. All to often, practitioners have assumed that bigger is better, because the 

larger implants offer a greater bone-to-implant interface and a wider prosthetic platform, increasing 

stability of prosthetic restorations. This assumption is overly simplistic3. 

Proper positioning of the implant within the site is also critical. Every effort should be made to 

ensure that the location and angulation of implants will provide for the favorable distribution of 

functional forces. Precise positioning is particularly critical when the implant is to be used as a 

support for crown and bridge restoration. Proper spacing is essential to establish both an esthetic 

relationship between the implant and the remaining natural tooth and achieve a proper emergence 
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profile in the final restoration. In contrast, the placement of implants for overdentures does not 

require such precision. The primary function of such implants is the provision of support4.  

        DISCUSSION : 

 For ease of convenience, let us discuss the selection and placement of dental implants under the 

following sections: 

SECTION I:         ANATOMIC BASIS FOR IMPLANT SELECTION AND POSITIONING 

SECTION II:   INTRAORAL EXAMINATION, DIAGNOSTIC CASTS, RIDGEMAPPING, 

DIAGNOSTIC WAX-UP, NUMBER OF IMPLANTS REQUIRED. 

SECTION III:      RADIOGRAPHIC PLANNING FOR DENTAL IMPLANTS 

SECTION IV:      DIVISIONS OF AVAILABLE BONE AND IMPLANT SELECTION. 

SECTION V:       DIAGNOSTIC AND SURGICAL TEMPLATES 

SECTION I 

ANATOMIC BASIS FOR IMPLANT SELECTION AND POSITIONING 

As implant choices have increased dramatically over the past decade, the 

task of selecting an appropriate implant has become increasingly important. 

This section offers guidelines that are based on an analysis of the tooth and root anatomy. 

Since proper positioning of the implant within the site is also critical, this section also explains how 

implant positioning can be simplified with formulas based on the anatomic spacing of natural 

teeth3. 

� IMPLANT RECOMMENDATIONS RELATED TO TOOTH ANATOMY32:

Although the dental profession has accepted the concept of using 

implants as analogues for natural teeth, the strategy of choosing implants based on tooth anatomy 

has not received proper attention. The selection of an appropriate implant to use as a root analogue 

is the first step in providing support for crown and bridge restoration, which will maximize esthetics 

through the development of a proper emergence profile. 
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Understanding the dimensions of actual teeth is the key to making this selection easy. 

� Two considerations are important:

1) Mesiodistal size of the natural crown, which determines the space required for a restoration.

2) Mesiodistal dimension of the tooth root, which determines the size of appropriate implant.

At this point, the question arises: At what level should the root be assessed? Obviously, no 

uniformly round implant can replicate the morphologic complexity of a natural tooth root. 

It is known that in young individuals, the attachment mechanisms for natural teeth are found in the 

vicinity of the cemento-enamel junction; as age advances, these mechanisms tend to recede. 

Therefore, it has been concluded that cemento-enamel junction minus 2 mm is a good anatomic 

location to assess the average size of a tooth root and thus determine the optimal implant size for 

replacing the tooth (Fig 1 & 2).

This dimension should not be exceeded: however, within this restraint, the larger the implant, the 

more advantages it offers in terms of emergence profile, bone-to-implant interface, and stability of 

the prosthesis.  

Numerous publications have provided data on the average mesiodistal and buccolingual dimensions 

of the crown and the dimensions of the cervix. These dimensions have been further supplemented 

with the measurements of tooth roots on the molds of human teeth 2 mm below the cemento-enamel 

junction. Drawing on this data, the following specific recommendations for implant selection have 

been compiled. 

The emergence profile starts at the prosthetic platform of an implant. The sizes given under 

����	

������
�����������������������������������o the size of the prosthetic platforms of 

the implants. Any manufacturers implant sizes can be substituted into the charts. 
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Figure 1 
 

Cross-Section outline of maxillary teeth at cemento-enamel 
junction minus two��

Figure 2 
�

Crown and root widths at CEJ minus 2mm as visualized for 
maxillary first molar 
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Table-1: 

Mesiodistal Crown and Root Diameter of Maxillary Teeth and Implant Recommendations 

 Mesiodistal 

Crown (mm) 

Mesiodistal 

CEJ (mm) 

Mesiodistal CEJ 

minus 2 mm 

Recommended 

Implant (mm) 

Central 8.6 6.4 5.5 4.1, 4.3, 5.0 

Lateral  6.6 4.7 4.3 3.25, 3.5, 4.1, 4.3 

Cuspid 7.6 5.6 4.6 4.1, 4.3 

1st Bicuspid  7.1 4.8 4.2 4.1, 4.3 

2nd Bicuspid 6.6 4.7 4.1 4.1, 4.3 

1st Molar 10.4 7.9 7.0 4.1, 4.3, 5.0, 6.0 

2nd Molar 9.8 7.6 7.0 4.1, 4.3, 5.0, 6.0 

 

Table-2:  

Mesiodistal Crown and Root Diameter of Mandibular Teeth and Implant Recommendations 

 Mesiodistal 

Crown (mm) 

Mesiodistal 

CEJ (mm) 

Mesiodistal CEJ 

minus 2 mm 

Recommended 

Implant (mm) 

Central 5.3 3.5 3.5 3.25, 3.5 

Lateral  5.7 3.8 3.5 3.25, 3.5 

Cuspid 6.8 5.2 4.1 4.1, 4.3 

1st Bicuspid  7.0 4.8 4.5 4.1, 4.3 

2nd Bicuspid 7.1 5.0 4.7 4.1, 4.3 

1st Molar 11.4 9.2 9.0 4.1, 4.3, 5.0, 6.0 

2nd Molar 10.8 9.1 8.5 4.1, 4.3, 5.0, 6.0 
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� PROPER POSITIONING OF DENTAL IMPLANTS 33 : 

                                                  One step in quality implant treatment is selecting the proper implant 

to act as an analogue to replace a specific tooth. Implants must also be positioned properly. Precise 

positioning is particularly critical when the implant is to be used as a support for a crown and bridge 

restoration. In such cases, proper spacing is essential to both establish an esthetic relationship 

between the implant and the tooth and achieve a proper emergence profile in the final restoration. In 

contrast, the placement of implants for overdentures does not require such precision. The primary 

function of such implants is the provision of support. A flange often hides the implants; thus their 

location is not an impediment to esthetics. 

In either situation, however, the task of implant positioning may involve compromise between 

esthetics and health. Dr. Carl Misch first discussed the facts that implant positioning to maximize 

esthetics may not be conducive to biologic health and that implant positioning that maximizes 

biologic health may not be compatible with maximizing esthetics. 

There is a range of outcomes based on the condition of bone and gingiva when the patient is 

initially referred for treatment. The dentist must learn to assess the potential for functional and 

esthetic success during the diagnosis or treatment planning phase. The quality and quantity of both 

bone and gingiva before implant treatment are excellent predictors of final esthetic results. 

It is important to understand that the following implant positioning concepts are based on the 

assumption that adequate bone and soft tissue exists at the site or can be anatomically regenerated.  

� PRINCIPLES OF IMPLANT POSITIONING  : 

                                    When discussing implant positioning, four parameters must be correctly 

addressed to achieve both optimal esthetic results and biologic health. 

1) Vertical positioning of the implant in the bone (i.e. how far below the gingival crest it 

is placed) 

2) Buccolingual positioning of the implant in the bone 

3) Mesiodistal placement of the implant in the bone. 

4) Trajectory or angle of the implant. 
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1) Vertical Positioning:

The correct vertical position of implants is a core issue for predictable implant success. It also raises 

the issue of the esthetic � health compromise. 

In esthetically demanding situations, implants must be placed below the crest of the gingiva at a 

level that respects biologic health and still provides the ability to create a proper emergence profile. 

An implant placed above the height of the gingiva would be exposed and thus would represent a 

failure in an esthetically motivated patient. It would, however, provide a superior biological result 

by keeping the sulcus free of component interfaces or cements.  

Several years ago, recommendations for vertical positioning suggested that the top of the implant be 

placed 5 mm or more below the cemento-enamel junction of the adjacent tooth(Fig 3). Currently, 

however, serious concerns exist about this type of vertical placement. The fear exists that the depth 

of the implant may eventually result in a breakdown of peri-implant biologic health. Moreover, the 

implants can be placed closer to the gingival crest, achieving the same esthetic results.        

The attachment mechanisms for both the teeth and the implants have been extensively investigated. 

The biologic attachment mechanism consists of a sulcus, junctional epithelium, connective tissue 

attachment, and a periodontal ligament that is attached to bone. 

An implant, in contrast, has a sulcus, junctional epithelial attachment that extends almost to the 

level of bone, and a direct bone-to-implant interface. 

The hemidesmosomal attachment for both the teeth and the implants is very weak. However, the 

connective tissue attachment located just below the epithelial attachment serves as a robust 

mechanism that protects the underlying bone from the oral environment. This protective connective 

tissue attachment is lacking around implants. 

Teeth have their own natural positioning controls, and they create their own emergence profiles, 

based on the attachment mechanism for teeth, tooth anatomy, and gingival and bone anatomy. 

Analysis of the periodontal attachment structures for teeth have led to the concept of biologic width 

that determines the depth of placement of crown margins to maintain gingival health.  
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Using the attachment mechanism of teeth is recommended as a guide to establishing the proper 

vertical level for the placement of dental implants. The goal is not only to create a proper 

Figure 3 
 

Placement of the top of implant at 5mm below the CEJ of 
adjacent tooth. 

Figure 4 
 

A comparison of the attachment mechanisms for a tooth and 
implant 
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emergence profile for an esthetically pleasing restoration, but it is also essential to place the implant 

at a level that does not compromise peri-implant health. 

Although periodontal pockets of less than 3 mm can harbor disease and pockets greater than 3 mm 

can be healthy, pockets 3 mm or less are considered the �������	
��
��. 

The measurements for the attachment mechanisms of teeth as presented by Gargiulo were average 

measurements from a series of cadaver specimens. He reported the average gingival sulcus at 0.69 

mm, the average junctional epithelium at 0.97 mm, and the average connective tissue attachment at 

1.07 mm. The entire attachment structure from the gingival margin to the crest of the bone 

measured an average of 2.63 mm. Thus teeth from the crest of bone to the gingival margin use 

almost 3 mm to generate their own emergence profile (Fig 4).  

Consequently, it is suggested that this model be used as a guide for the proper vertical placement of 

the prosthetic platform of an implant. Such a guide dictates placement of the implants prosthetic 

platform approximately 3 mm below the crest of the gingiva. In most patients, 3 mm is adequate to 

allow for the prosthetic creation of an esthetically emergence profile, yet it is shallow enough to 

maintain gingival health. 

                                                   Hence, it is clear that proper implant selection is linked with proper 

vertical placement in the generation of an esthetic emergence profile for crown and bridge 

restorations34. 

2) Bucco-lingual Positioning: 

In many situations, the buccolingual width of bone determines the location of implant placement. 

Buccolingual positioning is not a critical issue for implant-supported overdentures, but it is 

extremely important for the placement of implants for crown and bridge restorations in areas 

demanding high esthetic results. The implant must be positioned far enough bucally to provide 

proper esthetics, but it must not invade or compromise the thin plate of buccal bone. This bone is 

responsible for supporting the overlying gingiva, which in turn affects the esthetics of the 

restoration by providing soft tissue framing. Implants that are placed too far buccally cause a 

breakdown of the labial bone. Implants that are properly placed buccolingually do not invade the 

buccal bone and provide a good foundation for an esthetic restoration34. 
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3) Mesiodistal Positioning:  

The third parameter of proper implant positioning is the mesiodistal positioning of the fixtures. In 

crown and bridge restorations, this parameter is critical for achieving superior esthetics. 

Teeth are viewed from the labial. Patients can immediately identify implants that have been 

improperly positioned mesiodistally. The greater the number of teeth replaced with implants, the 

greater the esthetic challenge. Bone and gingival tissue changes increase dramatically as the number 

of lost teeth increases. The difficulty in providing an esthetic restoration increases exponentially as 

tooth loss increases linearly. If it were possible to superimpose the outlines of the crowns of teeth 

on an edentulous ridge, with the underlying roots outlined at the level of implant placement, every 

practitioner would recognize the proper location for the placement of dental implants. 

The following anatomic model includes formulae that simplify the task of determining the proper 

placement of dental implants. 

� Minimum Distance: 

The minimum distance necessary between the centers of two implants placed in overdentures or 

fixed detachable situations is the closest spacing that allows for sufficient bone and gingiva between 

the implants to maintain good tissue health. 

The following simple formula can be used to calculate this distance: R1 (the radius of implant 

number 1) + R2 (the radius of implant number 2) + 2 mm (Fig 5). 

A distance of 2 mm is designed to preserve the tissue health. Placement closer than 2 mm will not 

support tissue health, nor will it allow for all the necessary prosthetic attachments. Three 

millimeters can also be chosen, creating a greater zone of tissue health. 

Further, implants are not always placed at ideal angulations, and implants placed closer than 2 mm 

with less-than-ideal angulation may not permit the simultaneous attachment of impression copings 

because of lack of clearance. Even in cases involving bar-over dentures, it is difficult to make an 

impression if improperly angled implants are placed too close to one another. 

The formula (R1 + R2 + 2 mm) is best applied to bar-over dentures or fixed detachable situations. 

When only standard-sized implants were available and the prosthetic interface was always 4.1 mm, 

the formula (R1 + R2 + 2 mm) always produced a value of approximately 6 mm. considering this; 

Nobel-Biocare developed a measuring instrument that is 6 mm across. 
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It can be used to map the distances between the centers of implants for fixed-detachable and bar-

over denture implants. 

The introduction of wider implants complicates the surgical protocol, since 6 mm no longer 

necessarily represents proper spacing. However, the formula considers diameters of the prosthetic 

interfaces of all implants34. 

� Ideal or Anatomic Distance:

The ideal or anatomic distance between the centers of implants enables 

the proper spacing of implants for crown and bridge restorations on dental implants. 

The goal is to space implants mesiodistally so that an emergence profile can be created that, when 

viewed from the buccal perspective, has the appearance of natural teeth. This mesiodistal spacing is 

critical for esthetic restorations. 

The following formula can be used to calculate the ideal or anatomic distance for crown and bridge 

restorations: 

Width of tooth 1        + Width of Tooth 2

2    2 

This formula can be used along with the average mesiodistal 

dimensions of teeth to determine the correct spacing for implants for all teeth in both arches based 

on anatomic averages. Although the sizes of teeth vary considerably from patient to patient, 

individual variations can be addressed by using this formula (Fig 6). 
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these measurements to the formula. 

Standard Average Distances between Centres of Implants: Guide for Implant Placement for Crown 

and Bridge Treatment Situations  

Width of tooth 1 + Width of tooth 2

2 2 



�
�


��
 

 

 

 

 

 

 

Table-3: Standard Average Distances between Centres of Implants 

Figure 5 
 

Formula for spacing two implants using the minimum-distance 
concept 

Figure 6 
 

Implant placement superimposed on teeth demonstrating the 
principle of ideal or anatomic spacing 



�
�


��
 

 Maxillary Mandibular 

Central-Central 8.6 5.3 

Central-Lateral 7.6 5.5 

Lateral- Cuspid 7.1 6.2 

Cuspid-1st Bicuspid 7.4 6.9 

1st Bicuspid-2nd Bicuspid 6.9 7.1 

2nd Bicuspid � 1st Molar 8.5 9.3 

1st Molar � 2nd Molar 10.1 11.1 

 

As discussed, a full-arch reconstruction can use the ideal spacing formula for a crown and bridge 

restoration. However, a different treatment is required at the surgical stage. 

For example, a patient has natural maxillary dentition or is wearing a maxillary complete denture 

and all the mandibular teeth are missing. This patient has to go in for a full-arch reconstruction in 

the mandibular arch. 

The site of the implant to replace the mandibular right central incisor is meticulously located using 

a guide pin. When the guide pin is in place, the patient is instructed to close gently to ensure that a 

proper occlusal relationship existed with the right maxillary central incisor. Once the location of 

this implant is established, all remaining implants are located using formulaic spacing (Table 3) and 

correct implants are selected (Table 2), both from anatomic principles. 

No surgical guide is used to determine the abutments and final restorations34. 

� Implant Positioning: 

When an implant is placed next to a natural tooth, it is possible to use the formula for anatomic 

spacing. For example, if the mesiodistal width of the tooth being replaced (7.1 mm) is divided by 2, 

the result is 3.55 mm. This quotient represents the distance from the center of the implant to the 

proximal surface of natural adjacent tooth. Now, if a 4.10 mm diameter implant is to be used i.e. 
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radius = 2.05 mm and this is now subtracted from 3.55 mm. The end result is 1.50 mm. This 

represents the distance between the implant and the tooth is less (Fig 7).  

                                      The anatomic placement of implant leaves little room for error. An 

alternative approach is to leave 2 mm between the implant and the adjacent natural tooth. The 

formula for this spacing is 2 mm plus the radius of the implant. Natural teeth in some circumstances 

can be very close to each other. Surgical techniques and implant designs do not routinely enable the 

surgeon to place implants as close to adjacent teeth as often occurs naturally (Fig 8). 

 

 

 

 

 

Figure 7 
 

Implant placed next to natural tooth using the anatomic or ideal 
distance formula 
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There is often a requirement to place an implant between two natural teeth. In this circumstance, the 

formulas do not always apply. When considering the scenario in which an implant is being used to 

replace a congenitally missing lateral incisor in association with orthodontics, orthodontic treatment 

before implant placement seldom leaves the average space of 6.6 mm. Routinely, 5 mm or less of 

space remains. A smaller implant (e.g. 3.25 mm or 3.5 mm in diameter) must be chosen and placed 

precisely with little margin for error. A 2mm safety zone on either side of the implant will not exist. 

For this reason, narrower implant is recommended for lateral incisor, although it might appear that 

standard-sized implants represent a better anatomic fit. Although the 4.1mm prosthetic platform 

matches the anatomy, the 3.25 mm or 3.5 mm implant more precisely matches the available space. 

By using smaller implants, outstanding results for restoring the missing lateral incisors can be 

achieved. The surgery is delicate; however, normally young, healthy biologic conditions exist in 

close proximity to the implant34. 

  JOSE FABIO GASTALDO et al29 conducted a study to: 

 1) Evaluate the effect of the vertical and horizontal distances between adjacent implants (group 1) 

and between a tooth and an implant (group 2) on the presence of the interproximal dental papilla; 

and 

Figure 8 
�

Implant placed next to natural tooth using the minimum distance 
formula 
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 2) Determine whether the interaction between the vertical and horizontal distances might be 

associated with the incidence of the papilla.  

                          They concluded that, the ideal distance from the base of the contact point to the 

bone crest between adjacent implants is 3 mm and, between a tooth and an implant, 3 mm to 5 mm. 

The ideal lateral spacing between implants and between tooth and implant is 3 mm to 4 mm. 

Further, there was an interaction between horizontal and vertical distances when the lateral spacing 

is greater than 3 mm. 

4. Angulation: 

It is generally accepted that implants are best loaded vertically. This suggests that implants should 

be angled perpendicular to the plane of occlusion. The bone of the maxilla and mandible are not 

always perpendicular to the plane of occlusion, especially in the mandibular posterior and maxillary 

anterior. Angled abutments to correct angulation off the perpendicular are not only acceptable but 

predictable34. 

� Surgical guides: 

Implant recommendations for specific tooth and formulas for proper spacing are of value only if 

there is a method that translates this information into the proper placement of implants in the 

surgical theater. This result is accomplished by surgical guides. The ideal surgical guide is 

fabricated from a full diagnostic wax-up that is accomplished on properly mounted diagnostic casts. 

The mesiodistal spacing of dental implants for crown and bridge scenarios can be quickly mapped 

on diagnostic casts and surgical guides can then be fabricated by using the recommended implants 

by site, by considering average tooth size, and by using the formulas for implant spacing34. 

SECTION II 

INTRAORAL EXAMINATION, DIAGNOSTIC CASTS, RIDGE MAPPING, DIAGNOSTIC 

WAX-UP, NUMBER OF IMPLANTS REQUIRED. 

1] INTRA ORAL EXAMINATION: 

A) Dental Evaluation: 

                                The usual comprehensive dental evaluation must be done on each patient. In 

addition, the effects of the conditions present in the oral cavity on implants placed in this 

environment must also be incorporated in the evaluation. 
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There are many questions that must be addressed at this initial evaluation. 

The condition of the remaining dentition in regard to the implants must be evaluated. Will the 

implants be used to support the remaining dentition? 

A determination must be made about the periodontal condition of the remaining dentition and the 

effect on the peri-implant health. 

Although it has been stated that there are in fact few contraindications to the use of implants, there 

are some factors that must be addressed.  

Lacks of maintenance and overloading have been cited as the most frequent reasons for implant 

loss. Therefore a history of bruxism, malaligned dentition, and extruded teeth, which preclude the 

development of a harmonious occlusion and a hygienic restoration, should alert the practitioner to 

problems in this area. 

Implants represent only a part of the overall treatment of a patient. The entire dentition must be 

considered in the treatment plan. Restoration of carious lesions, elimination of spaces by 

conventional fixed restorations, elimination of periodontal disease, and restoration of harmonious 

occlusion in the partially edentulous patient are all requisites for successful implant therapy.  

The most important aspect of this initial dental evaluation is that a decision about the 

appropriateness of the use of implants cannot be made based on this initial evaluation alone. This 

requires further evaluation of radiographs, mounted diagnostic casts and diagnostic wax-up35. 

B) Bone Evaluation: 

The age of the patient and the amount and type of bone available to support the implants must be 

determined. The usual method of accomplishing this is by means of radiographs. The types of 

radiographs used depend on the number of implants to be placed, their location in the jaws, and the 

availability of equipment with which to take the radiograph. 

Another method often overlooked in determining the amount of bone available is palpation. This 

method is particularly useful in the mandible. It is often possible to encircle the mandible 

completely with forefinger and thumb and obtain an indication of the shape and size of the ridge at 

a particular point. This method is much less useful in the maxilla. Dense fibrous tissue over the 

ridges prevents palpation of the maxillary bone and a misdiagnosis is often made relying on 

palpation in the maxilla35. 
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However, the intraoral palpation can be used to evaluate the following: 

1. The sharpness of the crest. Even if this measure is imprecise, it indicates knife-edged 

ridges, for which bone augmentation techniques are often necessary. 

2. The depth of the vestibule. A shallow vestibule is often the result of substantial bone 

resorption.  

In these situations, a good esthetic result is more difficult to obtain and the hygiene will be more 

problematic for the patient.  

3. The presence of vestibular concavity close to implant sites. 

4. The anterior sinus wall, which most often bulges at the position of the maxillary 

premolars36.  

C) Soft-Tissue Evaluation: 

The soft-tissue through which the implant-abutment head-complex exists into the oral cavity is a 

critical area in terms of long term success. This is the area that the patient must maintain to ensure 

gingival health and therefore must be capable of withstanding the hygiene regimen performed. 

Fixed keratinized tissue is the preferred tissue in this area. This is the only type of tissue that has the 

ability to form a tight collar of tissue around the implant neck. It can also withstand the trauma of 

brushing and flossing or whatever hygiene regimen is used. Every effort should therefore be made 

to obtain fixed keratinized tissue around the implants.  

If soft tissue grafting procedures are anticipated, these are probably best done before implant 

placement because it is difficult to graft soft tissue around exposed implants37.  

D) Ridge Relationships: 

The relationship of the mandible to maxilla plays an important role in determining the type of 

prosthesis that can be fabricated and is a determining factor in the type of occlusion that can be 

achieved. 

Occlusion plays an important role in the manner in which the forces are directed to the implants at 

the bone-implant interface. 

Although ridge relationships can often be determined by visual examinations, the best observation 

of this relationship is accomplished from mounted diagnostic casts to the articulator37. 
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2] DIAGNOSTIC CASTS: 

The value of diagnostic casts or study models is critical in all of dentistry and especially in oral 

implantology. 

� Many patients have been partially edentulous for a long time. The combination of 

continued bone loss and dentition changes related to missing teeth greatly 

enhances the number of factors that must be considered for oral rehabilitation 

compared with traditional prosthodontic treatment. 

� The final prosthesis, the number and location of ideal and optional abutment sites, 

and the occlusal schemes are selected before surgery. 

� Diagnostic casts enable the dentist to evaluate several prosthodontic criteria in the 

absence of the patient. 

� Surgical templates are often designed from the diagnostic casts or after diagnostic 

wax-up of the designed prosthesis.  

� The diagnostic casts and pretreatment set-ups may also be used for presentations 

�	 
	��#��� ��� ��������� ���������� 	! ��e proposed treatment and mouth 

preparations. 

� Diagnostic casts mounted with an accurate record of centric jaw relationships and 

maxillo-mandibular occlusion on a semiadjustable articulator provide a multitude 

of information related to treatment, all of which influences the final prosthodontic 

treatment plan.  

These factors include the following 38: 

i. Occlusal centric relation position, including premature occlusal contacts. 

ii. Edentulous ridge relationships to adjacent teeth and opposing arches. 

iii.  Position of potential natural abutments, including inclination, rotation, extrusion, 

spacing, parallelism, and esthetic considerations. 

iv. Tooth morphology, structure of potential abutments, and overall conditions (e.g., 

wear facets and fractures). 

v. Directions of forces in future implant sites. 
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vi. Present occlusal scheme, including the presence of balancing or working contacts. 

vii. Edentulous soft tissue angulation, length, width, locations, per mucosal esthetic 

position, muscle attachments and tuberosities. 

viii. Interarch space 

ix. Overall occlusal curve of Wilson and curve of Spee 

x. Arch relationships 

xi. Opposing dentition 

xii. Potential future occlusal schemes 

xiii. Number of missing teeth 

xiv. Arch location of future abutments 

xv. Arch form and asymmetry 

3) RIDGE MAPPING: 

The diagnostic casts may also be used to estimate the underlying bone volume. Any sharp 

instrument such as endodontic files, reamers or broaches with rubber stoppers, periodontal probe 

$���%�������	��	����������������������	�%�������������
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its thickness is measured on the crest, facial and lingual areas. The edentulous region of the 

diagnostic cast is cut perpendicular to the ridge. The diagnostic cast cross-section then is shaded 

with a pencil to represent the tissue thickness observed while probing. The remaining cross-section 

of the cast roughly estimates the bony contours under the soft tissue.  

&���"�����������
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area and the piercing instruments are inserted into the mucosa through the putty material. This putty 

material aids in proper orientation of the piercing instruments on the diagnostic cast 39.  

4) DIAGNOSTIC WAX-UP: 

The diagnostic wax-up is an essential portion of the evaluation of the patient since it is important 

that both the patient and the dentist have a visualization of the expected final prosthesis. 

The diagnostic wax-up accomplishes the following: 
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a) Accurately reflects the final prosthesis: 

A diagnostic wax-up can lead to modifications in the treatment plan. For e.g. an overdenture may 

be required to provide proper soft tissue support versus a fixed restoration. 

b) Aids in determining the position of the Implants: 

To facilitate the best esthetic result, it has been observed that the implants that exit the jaws in the 

cingulum area of anterior teeth and the central fossa of posterior teeth offer the best opportunity for 

achieving this goal. 

c) Aids in determining the length of abutment heads: 

The space between the residual ridge and the opposing ridge or dentition can be measured and 

accounted for in the selection of the abutment heads. 

d) Can be used to optimize esthetic results:  

By providing the diagnostic wax-up, the final tooth position and the required soft-tissue support can 

be anticipated, thus improving the esthetic result. 

e) Used in fabrication of Indices: 

An index can be fabricated around the diagnostic wax-up made of a pliable material. This is 

accomplished after the border areas of the casts have been scored to allow repositioning of the 

index. The index is used to ensure that the superstructures that are fabricated are restricted to the 

volume of the fabricated prosthesis.  

After the index is fabricated, the diagnostic wax-up is removed and the index replaced on the 

diagnostic casts. This allows the visualization of the space available for the superstructures without 

exceeding the volume of the anticipated prosthesis. 

f) Used in fabrication of radiographic stent:  

By the incorporation of certain radio-opaque materials such as metal balls, gutta-percha, radio-

opaque prosthetic teeth etc., it can be used in the fabrication of radiographic stent. 

g) Used in the fabrication of the surgical stent: 

Once the position of the implant is determined by palpation and clinical, radiographic and 

diagnostic cast examinations, the surgical stent is then fabricated. An impression is made of the 
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diagnostic wax-up on the master cast. On the resultant cast, a stent is fabricated using a heat-

vacuum forming machine. Care is taken to ensure that the occlusal surfaces are impressed on the 

temporary stent. In edentulous patients, this step is omitted, and an acrylic resin surgical stent 

resembling a base plate is fabricated on the master cast without the wax-up4o. 

5. NUMBER OF IMPLANTS REQUIRED: 

                                              The number of implants required depends on the type of prosthesis to 

be placed, which becomes apparent after a complete diagnostic wax-up. The key factors in the 

determination of the number of implants that can be placed are the quality and quantity of bone 

available and the length of the ridge. The number of implants can vary from one to several. The 

following are general observations about the number of implants required for various types of 

prosthesis: 

1. Two to four implants in the anterior mandible can be used for tissue-supported 

overdentures. This allows for the use of bar and clip or other vertical stress-breaking types 

of attachments. If the bone is of good quality and implants of sufficient length, attachments 

can be placed over the individual implants without the use of splinting bar. 

2. A minimum of four implants in the anterior mandible can be used for an implant supported, 

implant retained (hybrid) prosthesis. In an attempt to gain added support for this type of 

prosthesis, it is preferred that five or six implants be utilized. Obviously, this has a great 

deal to do with the opposing occlusion and the anticipated forces to be placed on the 

implants. 

3. In a totally implant supported overdenture, the number of implants required is the same as in 

a hybrid denture. The forces exerted on the implants are essentially the same except that in 

the case of the overdenture, the prosthesis is patient removable and the hybrid denture is 

removable only by the dentist or other trained staff. 

4. In patients with an edentulous space distal to the natural dentition in whom a single implant 

is to be placed, it is recommended that the restoration be attached to the distal remaining 

tooth by means of a mortise-type of attachment if a retrievable type prosthesis is desired. If 

the prosthesis is cemented to place, it should be splinted to the distal natural tooth. This aids 

the implant in resisting the torquing forces, which may ensue as the result of occlusal 

loading. The use of a system providing a non-rotational capability for the prosthesis placed 

over is highly recommended in these cases. 
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5. Two implants can support a free-standing bridge replacing three teeth in a quadrant. As long 

as 3-4 mm of space is available between implant bodies, one implant per tooth replacement 

is preferred. 

6. In situations in which there are teeth remaining on the mesial and distal of the space, single 

implants can be used to replace a single tooth. The use of a non-rotational implant system is 

essential to prevent rotation of the single crown placed over the implant and to provide 

orientation for the single tooth restoration. 

7. In the maxilla, it is best to maximize the number of implants. The nature of the bone in the 

maxilla generally requires that the per unit area of the implants be increased to support the 

occlusal loading41. 

SECTION III 

RADIOGRAPHIC PLANNING FOR DENTAL IMPLANTS 

                                                          The widespread use of dental implants in partially and 

completely edentulous patients has brought about a need to preoperatively depict and quantify 

accurate bone height and contour by radiographic examination. These examinations also provide 

information about the locations of vital anatomic structures, adjacent to the sites of implant 

placement, for example, the maxillary sinuses and nasal fossae, and the inferior alveolar canals and 

mental foramina. 

The choice of radiologic technique appropriate for a given patient depends on a number of factors, 

including the type of implant to be used, the position of the remaining dentition and the extent to 

which bone quality or quantity is in question. 

� IMAGING OBJECTIVES: 

The objectives of diagnostic imaging depend on a number of factors, including the amount and type 

of information required and the time period of the treatment rendered. The decision of when to 

image, along with which imaging modality to use, depends on the integration of these factors and 

can be organized into three phases: 

1) Phase One: Preprosthetic implant imaging: 

This phase involves all past radiologic examinations along with new radiologic examinations 
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plan. The objectives of this phase of imaging include all necessary surgical and prosthetic 

information to determine the quality and quantity and angulation of bone; the relationship of critical 

structures to the prospective implant sites; and the presence or absence of disease at the proposed 

surgery sites. 

2) Phase Two: Surgical and Interventional Implant Imaging: 

This phase is focused on assisting in the surgical and prosthetic intervention of the patient. The 

objectives of this phase of imaging are to evaluate the surgery sites during and immediately after 

surgery, assist in the optimal position and orientation of dental implants, evaluate the healing and 

integration phase of implant surgery, and to ensure abutment position and prosthesis fabrication are 

correct. 

3) Phase three: Postprosthetic Implant Imaging: 

It commences just after the prosthesis placement and continues as long as the implants remain in the 

jaws. The objectives of this phase of imaging are to evaluate the long-term maintenance of implant 

rigid fixation and function, including the crestal bone levels around each implant and to evaluate the 

implant complex42, 9. 

� IMAGING MODALITIES : 
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patient has been made, the diagnostic modality is employed that yields the necessary diagnostic 
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Maximizing the ratio of the benefit/risk for imaging examinations is a fundamental tenet of 

radiology. Examinations known to produce this result are not necessarily the examinations that cost 

the least, are in proximity to the clinician, or produce the lowest radiation exposure. However, they 

enable the clinician to provide the proper care or treatment for the patient. There are many imaging 

modalities that have been employed for implant imaging, including devices recently developed 

specifically for dental implant imaging. Some of the imaging modalities that have been reported as 

useful for dental implant imaging include: periapical, panoramic, occlusal, cephalometric and 

tomographic radiography, computed tomography, magnetic resonance imaging and interactive 

computed tomography. 

These imaging modalities can be described as either analog or digital and two dimensional or three 

dimensional. 
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� Analog Imaging:

Analog imaging modalities are two-dimensional systems that employ x-ray film and/or intensifying 

screens as image receptors. The image quality of these systems is characterized by 

resolution/modulation transfer function, contrast/H and D curve, noise/Weiner spectrum, and 

sensitivity. The clinical performance of these imaging systems is gauged by receiver operator 

characteristics. 

� Digital two-dimensional Imaging:

A digital two-dimensional image is described by an image matrix that has individual picture 
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picture element or pixel has a discrete digital value that describes the image intensity at that 

particular point. The value of a pixel element is described by a scale, which may be as low as 8 bits 

(256 values) or as high as 12 bits (4096 values) for black and white imaging systems or 36 bits (65 

billion values) for color imaging systems. 

� Digital three-dimensional Imaging:

A digital three-dimensional image is described by an image matrix that has individual image/picture 

���
����������*#	+����',��%���������-dimensional image is described not only by its width and 

height and pixels but additionally, by its depth/thickness. An imaging volume or three-dimensional 

characterization of the patient is produced by contiguous images, which produces a three-

dimensional structure of volume elements (i.e. computed tomography, magnetic resonance imaging 

and interactive computed tomography). Each volume element has a value that describes its intensity 

level. Typically, three-dimensional modalities have an intensity scale of 12 bits or 4096 value42. 

� DIAGNOSTIC IMAGING TECHNIQUES :

1. Periapical Radiography:

Periapical radiographs are images of a limited region of the mandibular or maxillary alveolus. 

Periapical radiographs are produced by placing the film intra-orally parallel to the body of the 

alveolus with the central beam of the X-ray device perpendicular to the alveolus at the region of 

interest, producing a lateral view of the alveolus (Fig 9). 

Periapical radiographs produce a high resolution planar image of a limited region of the jaws. 

Number 2 size dental film provides a 25 by 40 mm view of the jaws with each image.  
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Periapical radiographs provide a lateral view of the jaws and not cross-sectional information. 

Periapical radiographs may suffer from both distortion and magnification. The long cone paralleling 

technique will eliminate distortion and limit magnification to less than 10%. 

Millimeter radio-opaque grids may be superimposed over the film before it is exposed, but are of 

little quantitative value and provide misleading information because they lay on the film and 

obscure the underlying anatomy and do not compensate for magnification. 

The opposing landmark of available bone in implant dentistry is beyond lingual muscle attachments 

in the mandible, or beyond the palatal vault in the maxilla. As such, in order to visualize the 

opposing cortical plate, the image most often must be foreshortened. As a result, the actual 

available bone height may be difficult to determine. 

The bone density at the crest is also a factor to determine. In D4 bone, no cortical plate is present on 

the crest, and fine trabecular bone is primarily present on the crest. Burn-out effects are common 

when standard KV and mA are used, making crestal bone loss with digital intraoral systems of 

benefit in these situations.  

In terms of the objectives of preprosthetic imaging, periapical radiography is: 

1) A useful high-yield modality for ruling out local bone or dental disease. 

2) Of limited value in determining quantity because the image is magnified, may be distorted, 

and does not depict the third dimension of bone width. 

3) Of limited value in determining bone density or mineralization (the lateral cortical plates 

prevent accurate interpretation and cannot differentiate subtle changes in trabecular bone) 

4) Of value in identifying critical structures, but of limited value in depicting the spatial 

relationship between the structures and the proposed implant site. 

In the preprosthetic phase, these films are most often used for single tooth implants in regions of 

abundant bone width43. 
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Figure 9 
 

Periapical radiograph showing short implants in partially 
edentulous region 

Figure 10 
 

Mandibular occlusal radiograph with 5mm marker, 
visualizing the width of the inferior border of the mandible 
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2) Occlusal Radiography: 

                                                 Occlusal radiographs are planar radiographs produced by placing the 

film intraorally parallel to the occlusal plane with the central x-ray perpendicular to the film for the 

mandibular image and oblique (450) to the film for maxillary image (Fig 10). 

Occlusal radiography produces high resolution planar images of the body of the mandible or the 

maxilla. 

Maxillary occlusal radiographs are inherently oblique and so distorted that they are of no 

quantitative use for implant dentistry, for either determining the geometry or the degree of 

mineralization of the implant site. Additionally, critical structures such as the maxillary sinus, nasal 

cavity and nasal palatine canal are demonstrated, but the spatial relationship to the implant site is 

generally lost with this projection. 

The mandibular occlusal radiography is an orthogonal projection, thus it is less distorted projection 

than the maxillary occlusal radiograph. However the mandibular alveolus generally flares anteriorly 

and demonstrates a lingual inclination posteriorly, producing an oblique and distorted image of the 

mandibular alveolus, which is of little use in implant dentistry. In addition, it shows the widest 

width of bone (i.e. the symphysis) versus the width at the crest, which is where diagnostic 

information is needed most. 

The degree of mineralization of trabecular bone is not determined from this projection, and the 

spatial relationship between the critical structures such as the mandibular canal and the mental 

foramen, and the proposed implant site is lost with this projection. As a result, occlusal radiographs 

are rarely indicated for diagnostic preprosthetic phases in implant dentistry44. 

3) Lateral Cephalometric Radiographs: 

                                                     Cephalometric radiographs are oriented planar radiographs of the 

skull. The skull is oriented with respected to the x-ray device and the image receptor using a 

cephalometer, which physically fixes the position of the skull with projections into the external 

auditory canal. The geometry of cephalometric imaging devices results in a 10% magnification of 

the image with a 60 inch focal object and 6 inch object to film distance. 

A lateral cephalometric radiogr�������	�����$���������������
����%����������	���������������

to the image receptor. A cross-sectional image of the alveolus of both the mandible and the maxilla 

in the midsagittal plane is demonstrated by this radiograph. With a slight rotation of the 
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cephalometer, a cross sectional image of the mandible or maxilla can be demonstrated in the lateral 

incisor or in the canine regions as well (Fig 11).  

The cross-sectional view of the alveolus demonstrates the spatial relationship between occlusion 

and esthetics with the length, width, angulation, and geometry of the alveolus and is more accurate 

for bone quantity determination, unlike panoramic or periapical images. 

Often implants must be positioned in the anterior regions adjacent to the lingual plate. The lateral 

cephalometric radiograph is useful because it demonstrates the geometry of the alveolus in the 

������	���%�	�������������	�����	!������%���������	�������������)����������	
"'���$����

of the bone in the symphysis region and the relationship between the buccal cortex and the roots of 

the anterior teeth may also be determined before harvesting this bone for ridge augmentation. 

Together with the regional periapical radiographs, quantitative spatial information is available to 

demonstrate the geometry of the implant site and the spatial relationship between the implant site 

and the critical structures such as the floor of the nasal cavity, the anterior recess of the maxillary 

sinus and the nasal palatine canal. 

Additionally, the lateral cephalometric radiographic can help evaluate a loss of vertical dimension, 

skeletal arch interrelationship, anterior crown-implant ratio, anterior tooth position in the prosthesis 

and resultant moment of forces. As a result, cephalometric radiographs are a useful tool for the 

development of an implant treatment plan, especially for the completely edentulous patient.  

However, this technique is not useful for demonstrating bone quality and only demonstrates a cross-

sectional image of the alveolus where the central rays of the x-ray device are tangent to the 

alveolus45. 
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Figure 11 
 

Lateral cephalometric radiograph demonstrating 
relationship of maxilla & mandible to the skull 

base 

Figure 12 
 

Panoramic radiograph with 5mm marking ball visualizing 
potential implant site 
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4) Panoramic Radiogrpahy: 

                                            Panoramic radiography is a curved plane tomographic radiographic 

technique used to depict the body of the mandible, maxilla, and the lower one half of the maxillary 

sinuses in a single image. This modality is probably the most utilized diagnostic modality in 

implant dentistry. However, for quantitative preprosthetic implant imaging, it is not the most 

diagnostic. 

This radiographic technique produces an image of a section of the jaws of variable thickness and 

magnification. The image receptor has traditionally been x-ray film but may be digital storage 

phosphor plate or a digital CCD receptor (Fig 12). 

Panoramic images offer the following advantages: 

1) Opposing landmarks are easily identified 

2) The vertical height of bone initially can be assessed 

3) The procedure is performed with convenience, ease and speed. 

4) Gross anatomy of the jaws and any related pathologic findings can be evaluated. 

                              MICHAEL J. ARZOUMAN et al14 conducted a study to determine if 

panoramic radiography accurately identifies the anterior loop of the inferior alveolar canal. The 

average length of the anterior loop based on direct measurements was 6.95 mm, whereas 

radiographic measurements were 3.18 mm (Panelipse) and 3.45 mm (Orthoralix). The difference in 

detection of anterior loops among the radiographic procedures studied was not significant (P > .05)  

� Shortcomings of Panoramic Imaging: 

a) Does not demonstrate bone quality/mineralization. 

b)  Is misleading quantitatively because of magnification and because the third dimension, 

cross-sectional view is not demonstrated. 

c) Is of some use in demonstrating critical structures but of little use in depicting the spatial 

relationships between the structures and dimensional quantification of the implant site.  

But since panoramic radiography is such a popular and widely available technique in dentistry, 

clinicians have developed means to compensate for panoramic radio%����"����	���	
��%�' 
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Diagnostic templates that have 5 mm ball bearings or wires incorporated around the curvature of 

dental arch and are worn by the patient during the panoramic x-ray examination enable the clinician 

to determine the amounts of magnification in the radiograph. 

A technique for evaluating the panoramic radiograph for mandibular posterior implants and 

comparing this to the clinical evaluation during surgery was developed by identifying the mental 

foramen and the posterior extent of inferior alveolar canal. However, studies have demonstrated the 

mandibular foramen cannot be identified 30% of the time on the x-ray and when visible, may not be 

identified correctly. The maxillary anterior edentulous region is generally oblique to the film and is 

often the most difficult area of a panoramic radiograph to evaluate because of the curvature of the 

alveolus and the inclination of the bone. 

Dimensions of inclined structures cannot be relied upon in panoramic radiographs. 

Studies on panoramic x-ray units have demonstrated that objects in front of and behind the focal 

trough are either blurred, magnified, reduced in size, or distorted to the extent of being 

unrecognizable. 

� Panoramic Magnification: 

Panoramic radiography is characterized by an image of the jaws that demonstrates both vertical and 

horizontal magnification, along with a tomographic section thickness that varies according to the 

anatomic position. The x-ray source exposes the jaws from a negative angulation and produces a 

relatively constant vertical magnification of approximately 10%. The vertical magnification is 

approximately 20% and variable depending on the anatomic location, the position of the patient and 

the focus object distance, and the relative location of the rotation center of the x-ray system. 

Structures of the jaws become magnified more as the object film distance increases and the object 

x-ray source distance decreases. 

Structures those are located obliquely in relation to the implant receptor produce aspects of the 

structures that are magnified more when they are farther from the image receptor and less when 

they are closer to the image receptor. Non-uniform magnification of structures produces images 

with distortion that cannot be compensated for in treatment planning. The posterior maxillary 

regions are generally the least distorted regions of the panoramic radiographs. The tomographic 

section thickness of panoramic radiography or trough of focus is relatively thick, approximately 20 

mm, in the posterior regions and relatively thin, 6 mm in the anterior regions. 
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� ZONOGRAPHY: 

                                        Recently, a modification of the panoramic x-ray machine has been 

developed that has the capability of making a cross-sectional image of the jaws. These devices 

employ limited angle linear tomography (zonography) and a means for positioning the patient. The 

tomographic layer is approximately 5 mm. This technique enables the appreciation of spatial 

relationship between the critical structures and the implant site. The tomographic layers are 

relatively thick and have adjacent structures that are blurred and superimposed on the image, 

limiting the usefulness of this technique for individual sites, especially in the anterior regions where 

the geometry of the alveolus changes rapidly.  

This technique is not useful for determining the differences in most bone densities or identifying 

disease at the implant site46, 20. 

5) Tomography: 

                                           �	
	%����"���%���������
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Units and Measurements (ICRU) to describe all forms of body section radiography. Body section 

radiography is a special x-��" ������3�� ���� ������� #������4���	� 	! � �����	� 	! ��� ���������

����	
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The basic principle of tomography is that the x-ray tube and film are connected by a rigid bar called 

���*!�����
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ray tube moves in one direction with the film plane moving in the opposite direction and the system 

pivoting about the fulcrum. The fulcrum remains stationary and defines the section of interest, or 

the tomographic layer. Different tomographic sections are produced by adjusting the position of the 

fulcrum or the position of the patient relative to the fulcrum in fixed geometry systems (Fig 13).  

Factors that affect tomographic quality are the amplitude and direction of tube travel. The greater 

the amplitude of tube travel, the thinner the tomographic section. Linear tomography is the simplest 

form of tomography where the x-ray tube and film move in a straight line. This tomographic motion 

is one dimensional and produces blurring of adjacent sections in one dimension resulting in linear 

steak artifacts in the resulting image, which may obfuscate the section of interest.  

Complex motion, high quality tomography is described by two-dimensional motion of the tube and 

!��
������������������#��"���!	�
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tomographic motion. 
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Circular, spiral and hypocycloidal are tube motions employed in complex tomography. 

The diagnostic quality of the resulting tomographic image is determined by the type of tomographic 

motion, the section thickness, and the degree of magnification. The type of tomographic motion is 

probably the most important factor in tomographic quality. 

Hypocycloidal motion is generally accepted as the most effective blurring motion. 

Large amplitude tube travel and 1 mm sections are preferred for high contrast anatomic objects 

whose geometry changes in a relatively short distance, such as the alveolus of the jaws. 

Magnification varies from approximately 10% to 30% with higher magnification generally 

producing higher quality images.  

Dense structures such as teeth, exostosis, thick cortical plates, dental materials/restorations and so 

on are difficult to blur effectively when they are much more dense than the structures depicted in 

the tomographic section. Dense structures may persist in the tomographic image even though they 

are 3 or 4 times the tomographic layer thickness distant from the tomographic section and will serve 

to obfuscate the structures of interest in the tomographic section.  

For dental implant patients, high-quality complex motion tomography demonstrates the alveolus, 

and taking magnification into consideration enables quantification of the geometry of the alveolus. 

This technique also enables determination of spatial relationship between the critical structures and 

the implant site. Ideally, tomographic sections spaced every 1 or 2 mm enable evaluation of the 

implant site region, and with mental integration, enable appreciation of the three-dimensional 

appearance of the alveolus. The quantity of alveolar bone available for implant placement can be 

determined by compensating for magnification47. 

                                   KASSEBAUM D.K et al10 described an accurate tomographic technique for 

acquisition of optimal cross-sectional images of implant sites before implant surgery. The cross-

sectional images allowed for the characterization of the alveolar crest and visualization of anatomic 

structures in a buccolingual dimension while providing an accurate estimation of available vertical 

space from the crest. 

Postimaging digitization of tomographic implant images enables use of a digital ruler to aid in the 

determination of alveolar bone for implant placement. 
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Image enhancement can aid in identifying critical structures such as the inferior alveolar canal. 

Complex tomography is not particularly useful in determining bone quality or identifying bone and 

dental disease20. 

Figure 13 

Conventional tomography resulting in cross-sectional image 

Figure 14 

Programmed dental computed tomography 
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6) Computed Tomography: 

                                          The discovery and development of computed tomography revolutionized 

medical imaging. Computed tomography (CT) is a digital and mathematical imaging technique that 

creates tomographic sections where the tomographic layer is not contaminated by blurred structures 

from adjacent anatomy. Additionally, and probably most important, computed tomography enables 

differentiation and quantification of both soft and hard tissues. 

Thus for the first time in medical imaging, the radiologist could view hard and soft tissues on an 

image without performing an invasive procedure on a patient, such as the injection of contrast 

media. 

Computed Tomography was invented by Sir Hounsfield and announced to the imaging world in 

1972, but it had its origins in mathematics (1917) and in astrophysics (1956). The first CT scanners 

appeared in medical imaging departments during the mid 1970s and were so successful that they 

largely replaced complex tomography by the early 1980s. 

1���	������+����
�%��	!��������������	
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long axis of the body. CT is a prospectively digital imaging technique. The x-ray source is attached 

rigidly to a fan beam geometry detector array, which rotates 3600 around the patient and collects 

data. The image detector is either a gaseous or solid state producing electronic signals that serve as 

input data for a dedicated computer. The computer processes the data using back-projection Fourier 

algorithm techniques first developed by Hounsfield to produce CT images. CT images are 

inherently three-dimensional digital images typically 512 by 512 pixels with a thickness described 

by the slice spacing of the imaging technique. The individual element of the CT image is called a 

voxel, which has a value referred to in Hounsfield units, which describes the density of the CT 

image at that point. Each voxel contains 12 bits of data and ranges from -1000 (air) to +3000 

(enamel/dental materials) Hounsfield units. CT scanners are standardized at a Hounsfield value of 0 

for water. The CT density scale is quantitative and meaningful in identifying and differentiating 

structures and tissues.  

The power and usefulness of CT for maxillofacial imaging and diagnosis was apparent as soon as 

high resolution CT was introduced in the early 1980s. CT was used for imaging the 

temporomandibular joint, evaluating dental/bone lesions, assessing maxillofacial deformities, and 

for pre and post surgical evaluation of the maxillofacial region47.   
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ENGSTROM H, SVENDSEN P (1981)5, evaluated the appearance of normal edentulous alveolar 

ridges by means of computed tomography & concluded that, it is important to be familiar with the 

normal anatomy of the edentulous maxilla as it is visualized by the CT technique and also the 

variation of the images within the normal limitations as a result of the degree of atrophy.                                      

CT provides a unique means of postimaging analysis of proposed surgery or implant sites by 

reformatting the image data to create tangential and cross-sectional tomographic images of the 

implant site.With current generation CT scanners, reformatted images are characterized by a section 

thickness of 1 pixel (0.25 mm) and an in-plane resolution of 1 pixel by the scan spacing (0.5 to 1.5 

mm) producing a geometric resolution similar to that of planar imaging. The density of structures 

within the image is absolute and quantitative and can be used to differentiate tissues in the region 

and characterize bone quality (Fig 14). 

Bone Quality: 

Density  Hounsfield Units 

     D1                 7���8 

      D2                850 � 1250 

       D3                 350 � 850 

       D4                  150 � 350 

        D5          < 150  

CT enables the evaluation of proposed implant sites and provides diagnostic information that other 

imaging or combinations of imaging techniques could not. The advantages of this type of imaging 

were evident and the limitations of delivery clear, which spawned the development of a number of 

������3��� ��!������	%���������"��*9��������0
�%��%�47, 48.                          

� Dentascan imaging: 

Dentascan imaging provides programmed reformation, organization, and display of the imaging 

study. The radiologist or technologist simply indicates the curvature of the mandibular or maxillary 

arch and the computer is programmed to generate referenced cross-sectional and 

tangential/panoramic images of the alveolus along with three-dimensional images of the arch. The 

cross-sectional and panoramic images are spaced 1 mm apart and enable accurate preprosthetic 

treatment planning. 
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Limitations of Dentascan imaging include images that may not be true size and require 

compensation for magnification; determination of bone quality requires use of the imaging 

computer or workstation; hard copy Dentascan images only include a limited range of the 

diagnostic gray scale of study; and ��� ����	! ���������������������% ����+�
�����	� ����������

because all the cross-sectional images are perpendicular to the axial imaging plane. This technique 

provides a wealth of diagnostic information that is accurate, detailed and specific. 

Usually, a diagnostic template is necessary to take full advantage of the technique. The diagnostic 

template enables the clinician to incorporate his three-dimensional treatment plan of the final 
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proposed implant sites, esthetics and occlusion, and record and transfer these findings to the patient 

at the time of surgery. CT enables identification of disease, determination of bone quantity and 

quality, identification of critical structures at the proposed regions, and determination of the 

position and orientation of dental implants.  

Thus CT is capable of determining all five of the radiologic objectives of pre-prosthetic implant 

imaging49.  

7) Interactive Computed Tomography: 

                                              Interactive computed tomography addresses many of the problems and 

a limitation of CT. ICT is a technique that was developed to bridge the gap in information transfer 

between the radiologist and the clinician. This technique enables the radiologist to transfer the 

imaging study to the clinician as a computer file and enables the clinician to view and interact on 

th��� 	$� �	
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radiologic work station with tools to measure the length and width of the alveolus, measure bone 

quality, and change the window and level of the gray scale of the study to enhance the perception of 

critical structures.  

Axial, cross-sectional and panoramic images are displayed and referenced so that the clinician can 
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of gray scale depictions facilitating the appreciation of anatomical structures or disease. 

An important feature of ICT is that the clinician and radiologist can p��!	�
�������	������%��"�

(ES) by selecting and placing arbitrary size cylinders that simulate root form implants in the 

images. With an appropriately designed diagnostic template, ES can be performed to electronically 
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��� ���n in three dimensions. Electronic implants can be placed at 

arbitrary positions and orientations with respect to each other, the alveolus, critical structures, the 

prospective occlusion and esthetics (Fig 15). 

ES and ICT enable the development of a three-dimensional treatment plan that is integrated with 
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team and the patient for approval or modification. ICT enables the determination of bone quality 

adjacent to the prospective implant sites. With the number and size of implants accurately, 

determined, along with the density of bone at the proposed implant sites, characteristics of the 

implants can be accurately determined before surgery. 

At this time ICT is the most accurate imaging technique for implant imaging and surgery but suffers 

some limitations. ES enables placement of electronic implants in the imaging study but the 

refinement and exact relative orientation of the implant positions is difficult and cumbersome. For 

instance, three consecutive implants may require parallelism and interproximal spacing of 2.7 mm. 

The clinician may struggle in achieving the exact relative spacing and orientation with ES and ICT. 

Parallelism is difficult to appreciate in ICT using orthogonal rather than three-dimensional images. 

In this case, implant orientation must be deferred to the orientation developed in the diagnostic 

template rather than that from the images. 

The precision and accuracy of the treatment plan developed using ICT and ES for the implant 

position, size, orientation, relative spacing, and spatial relationship to the critical structures and 

proposed esthetics, and occlusion becomes a major challenge at the time of surgery. The treatment 

plan may require implant positions to an accuracy of a few tenths of a millimeter and orientation to 

a couple of degrees. 

Transfer of the plan to the patient at the time of surgery can be accomplished by simple 

visualization and comprehension by a skilled and experienced surgeon, using positions and 

orientations obtained from ICT and ES to convert the diagnostic template into a surgical template, 

or the production of a computer generated three-dimensional stereotactic surgical template from the 

digital ICT an ES data50, 51. 
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Figure 15 
 

Reformatted computed tomography scan showing interactive implant 
placement in relation to diagnostic wax-up fabricated radio opaque 

template 

Fifure 16 
 

A high resolution MRI image set up to acquire right angle 
 sectional information 

at three potential implant sites. 
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8) Magnetic Resonance Imaging:

Magnetic resonance imaging (MRI) is a technique developed in medical 

imaging that is probably the most innovative and revolutionary other than computed tomography. 

MR is an imaging technique used to image the protons of the body by employing magnetic fields, 

radio frequencies, electromagnetic detectors, and computers. The technique was first announced by 

Lauterbur in 1972. Useful medical images were produced in the early 1980s and MR now is a 

cornerstone of medical imaging. 

MR imaging is a three-dimensional imaging technique with an electronic image acquisition process 

and a resulting digital image. Digital MR images are characterized by voxels with an in-plane 

resolution measured in pixels (512 by 512) and millimeter and a section thickness measured in 

millimeters (2 to 3 mm) for high-resolution imaging and acquisitions (Fig 16). The image 

sequences employed to obtain MR images can be varied to obtain fat, water, or balanced imaging of 

��� ��������� ����	
"' 2�������% :2 �
�%�� ��� ��� ���������� 	! 1� �
�%�� $��� �	������ �	��

appearing dark or black and fat or water appearing bright or white. Like CT, MR is a quantitatively 

accurate technique with exact tomographic sections and no distortion. 

MR is used in implant imaging as a secondary imaging technique where primary imaging 

techniques such as complex tomography, CT or ICT fail. 

Complex tomography fails to differentiate the inferior alveolar canal in 60% of implant cases and 

CT fails to differentiate the inferior alveolar canal in 2% of implant cases. Failure to differentiate 

the inferior alveolar canal may be caused by osteoporotic trabecular bone and poorly corticated 

inferior alveolar canal. 

MR visualizes the fat in the trabecular bone and differentiates the inferior alveolar canal and 

neurovascular bundle from the adjacent trabecular bone. Double scout MR imaging protocols with 

volume and oriented cross-sectional imaging of the mandible produce orthogonal quantitative 

contiguous images of the proposed implant sites. Oriented MR imaging of the posterior mandible is 

dimensionally quantitative and enables spatial differentiation between critical structures and the 

proposed implant site. 

MR is not useful in characterizing bone mineralization or a high-yield technique for identifying 

bone or dental disease52.  
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SECTION IV 

DIVISIONS OF AVAILABLE BONE AND IMPLANT SELECTION 

Long term success in implant dentistry requires the evaluation of more than 50 dental criteria, many 

of which are unique to this discipline. The training and experience of the doctor and the amount and 

density of available bone in the patient are primary determining factors in predicting individual 

patient success. The prosthodontic needs and desires of the patient should be first determined, 

relative to the amount of missing teeth. If natural teeth are in a position to serve as abutment 

support, they are evaluated by traditional methods. If no tooth is present in the area of the abutment 

for the intended prosthesis, the implant ideal and optional positions are determined. Once this has 

been accomplished, the most important element in the implant region is the available bone. The 

available bone is measured in width, height, length, angulation and crown-implant body ratio (Fig 

17). 

KRAUT RA11 conducted a three-dimensional study that determined when bone volume was 

adequate for placing implants in a 63-year-old patient & concluded that the amount of available 

bone volume is critical to the success of implants; in instances in which the dentist must decide 

between endosteal or subperiosteal implants, three-dimensional imaging can determine the type of 

implant and aid its successful placement. 

As all teeth are not equal when considered as abutments for a prosthesis, (e.g. a maxillary first 

molar with over 450mm2 root surface area constitutes a better abutment for fixed prosthesis than a 

mandibular lateral incisor with 150mm2 of root support), likewise all sizes and designs of implants 

are not equal as abutments. It is interesting to note the increase in surface area contact is most 

dependent upon diameter, more so than length. 

For a generic root form implant design, each 0.25 mm increase in diameter corresponds to a surface 

area increase of approximately 5% to 8%. Therefore for a root form implant 1mm greater in 

diameter, the total surface area increases approximately 20% to 30%. Because stress equals forced 

divided by the functional area over which it is applied, the greater diameter decreases the amount of 

stress at the crestal bone-implant interface. Because early bone loss and complications relate to the 

crestal bone regions, the width of the implant is much more critical than its height, once a minimum 

height has been attained. 

SHIN et al28 conducted a retrospective study that documented the 5-year cumulative survival 

rate(CSR) of 5-mm-diameter wide-bodied implants in posterior jaws as related to identified risk 
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factors and relative host bone site dimensions. They concluded that wide-bodied implants placed in 

the posterior jaw can suffer a significantly elevated risk of implant failure compared to regular-

diameter implants. This susceptibility may relate to either implant design or the relative relationship 

of implant to host bone dimensions. 

The height of the implant also affects its total surface area. An implant 3 mm longer provides more 

than 10% increase in surface area. The advantage of increased height does not express itself at the 

crestal bone interface but rather in initial stability, the overall amount of bone-implant interface, and 

the long-term resistance to moment forces. The increased height of an implant in the available bone 

and immediate mechanical stability also facilitate healing with a decreased risk of movement at the 

interface. The crestal bone and opposing anatomic landmark are often composed of cortical bone, 

which is denser and stronger than trabecular bone. As a result, it may stabilize the implant while the 

trabecular woven bone forms. In this way, a direct bone-implant interface is encouraged. However, 

once the implant has healed, the crestal region is the zone that receives the most stress. As a result, 

implant length is not an effective way to decrease crestal loads around an implant53. 

� AVAILABLE BONE HEIGHT: 

The minimum height of available bone for endosteal implants is in part related to the density of 

bone. The more dense bone may accommodate a shorter implant, and the least dense weaker bone 

requires a longer implant. Once the minimum implant height is established for each implant design 

and bone density, the width is more important than additional length. 

The available bone height is first estimated by radiographic evaluation in edentulous ideal and 

optional regions where implant abutments are required. 

The minimum bone height for predictable long-term endosteal implant survival approaches 12 mm. 

Before 1981, the Branemark screw type implant was provided only in 3.75 mm widths and used 

only in the anterior maxilla and mandible. This philosophy has been expanded to all jaw regions 

and many implant sizes, however, the 12 mm height minimum has remained a valuable criterion. 

The 12 mm height minimum applies to most screw shaped endosteal implant designs in dense bone. 

This height requirement may be reduced in the very dense bone of the symphysis of an atrophic 

mandible when the prosthesis is an overdenture or increased in the very porous bone of the 

posterior maxilla. The implant design also greatly affects the minimum implant height requirement. 

Cylinder-shaped root forms have a surface area inferior to screw shape designs. Therefore when the 

surface area of a design is reduced, the treatment plan should compensate by increasing width or 

length (if all other factors such as implant number remain the same) 53. 



���

� AVAILABLE BONE WIDTH:

The width of the available bone is measured between the facial and lingual plates at the crest of the 

potential implant site. The crest of the edentulous ridge is supported by a wider base. In most cases 

the triangular shaped cross-section permits an osteoplasty to obtain greater width of bone, although 

of reduced height.  

Once adequate height is available for implants, the primary criterion affecting long-term survival of 

endosteal implants is the width of available bone. Root form implants of 4 mm crestal diameter 

usually require more than 6 mm of bone width to ensure sufficient bone thickness and blood supply 

around the implant for predictable survival. These dimensions provide more than 1 mm bone on 

each side of the implant at the crest. Because the bone usually widens apically, this minimum 

dimension rapidly increases54. 

GRIFFIN AND CHEUNG27 conducted a retrospective study that evaluated the 

success rate of short, wide hydroxyapatite (HA)-coated implants placed in mandibular and 

maxillary molar areas with reduced bone height. They concluded that, for residual ridges with 

minimal height but adequate width, the use of short, wide HA-coated implants may offer a simple 

and predictable treatment alternative in posterior areas. 

R. ANNER, H. BETTER, AND G. CHAUSHU30 conducted a study to determine

survival rates of 6 mm-wide implants and to evaluate marginal bone loss around these implants 

after completion of prosthetic treatment and concluded that high survival rates can be obtained after 

prosthetic treatment with 6 mm-wide tapered HA-coated implants. Long-term prospective studies 

are needed to confirm these results. 

� AVAILABLE BONE LENGTH:

The mesiodistal length of available bone in an edentulous area often is limited by adjacent teeth or 

implants. As a general rule the implant should be at least 1.5 mm from an adjacent tooth. This 

dimension not only allows surgical error but also compensates for the width of an implant or tooth 

defect, which is usually less than 1.4 mm. As a result, if bone loss occurs at the crest module of an 

implant or from periodontal disease with a tooth, the vertical defect will not spread to a horizontal 

defect and cause bone loss on the adjacent structure. Therefore, in the case of a single tooth 

replacement, the minimum length of available bone necessary for endosteal implant survival 

depends on the width of the implant. For example, a 5-mm diameter implant should have at least 8 

mm of mesiodistal bone so that 1.5 mm is present on each side of the implant. A minimum 
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mesiodistal length of 7 mm is usually sufficient for a 4-mm diameter implant. The ideal implant 

width for single-tooth replacement or multiple adjacent implants often is related to the natural tooth 

being replaced in the site. The tooth has its greatest width at the interproximal contacts, is narrower 

at the cementoenamel junction (CEJ), and is even narrower at the bone contact, which is 2 mm 

below the CEJ. The ideal implant diameter corresponds to the width of the natural tooth 2 mm 

below the CEJ (if it also is 1.5 mm from the adjacent tooth), so the implant crown emergence 

through the soft tissue is similar to a natural tooth.55 

             HIMMLOVA´ et al25 did a mathematical simulation of stress distribution around implants 

to determine which length and diameter of implants would be best to dissipate stress. Within the 

limitations of this study, an increase in the implant diameter decreased the maximum von Mises 

equivalent stress around the implant neck more than an increase in the implant length, as a result of 

a more favorable distribution of the simulated masticatory forces applied in this study.  

             MISCH et al31 conducted a retrospective study to evaluate implant survival when a 

biomechanical approach was used to decrease stress to the bone-implant interface. They concluded 

that, short-length implants may predictably be used to support fixed restorations in the posterior 

partial edentulism. Methods to decrease biomechanical stress to the bone-implant interface appear 

appropriate for this treatment. 

� AVAILABLE BONE ANGULATION: 

Bone angulation is the fourth determinant for available bone. Ideally, it is aligned with the forces of 

occlusion and is parallel to the long axis of the prosthodontic restoration. 

The alveolar bone angulation represents the root trajectory in relation to the occlusal plane. Rarely 

does this bone angulation remain constant after the loss of teeth, especially in the anterior 

edentulous maxillary arch. In addition, the maxillary anterior natural teeth are angled more to 

occlusal forces than any other teeth. In this region, labial undercuts and resorption after tooth loss 

mandate greater angulation of the implants. In the posterior mandible, the submandibular fossa 

mandates implant placement with increasing angulation as they progress distally. Hence in the 

second premolar region, the angulation may be 10 degrees to a horizontal plane; in the first molar 

area, 15 degrees; and in the second molar region, 20 to 25 degrees. 

The limiting factor of angulation of force between the body and the abutment of an implant is 

correlated to the width of bone. In edentulous areas with a wide ridge, wider root form implants 

may be selected. Such implants allow modifications up to 25 degrees divergence with the adjacent 
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implants, natural teeth, or axial forces of occlusion. The greater diameter implant decreases the 

amount of stress transmitted to the crestal bone. In addition, the greater width of bone offers some 

latitude in angulation at implant placement. The implant body may be inserted so as to reduce the 

divergence of the abutments. Therefore the angulation in wider ridge may be as much as 25 

degrees. 

The narrow yet adequate width ridge often requires a narrow design root form implant compared 

with larger diameter, smaller diameter designs cause greater crestal stress and may not offer the 

same range of custom abutments. In addition, the narrower width of bone does not permit as much 

latitude in placement regarding angulation within the bone. This limits the acceptable angulation of 

bone in the narrow ridge to 20 degrees from the axis of the adjacent clinical crowns or a line 

perpendicular to the occlusal plane55. 

� CROWN-HEIGHT SPACE(CHS) : 

The crown height space (CHS) is defined as the vertical distance from the crest of the ridge to the 

occlusal plane. It affects the appearance of the final prosthesis and also affects the amount of 

moment force on the implant and surrounding crestal bone during occlusal loading. The CHS may 

be considered a vertical cantilever. Any direction of load that is not in the long axis of the implant 

indirectly will magnify the crestal stresses to the implant-bone interface and also to the abutment 

screws in the restoration. The greater the crown height, the greater the moment force or lever arm 

with any lateral force or cantilever. Esthetically, the prosthesis is less likely to replace the sole 

anatomical crowns of natural teeth when a greater crown height is present. The absence of a 

periimplant ligament means that the stresses cannot be managed by increasing the implant height. 

Therefore as the crown height increases, a greater number of implants or wider implants should be 

inserted to counteract the increase in stress. For an ideal treatment plan, the CHS should be equal to 

or less than 15 mm for ideal conditions. 56   
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Figure 18 
 

Classification of available bone 

Figure 17 
 

Available bone measured in height (h), width (w) & length (l) 
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� DIVISIONS OF AVAILABLE BONE (Fig 18) : 

1) Division A (Abundant Bone): 

The division A abundant bone forms soon after the tooth is extracted. The abundant bone volume 

remains for a few years, although the interseptal bone height is reduced and the original crestal 

width is reduced by at least 30% within 2 years Division A corresponds to abundant available bone 

in all dimensions. It is more than 5 mm wide, the height is greater than 10-13 mm, and the 

mesiodistal length of bone is greater than 7 mm. These dimensions are adequate for 4.0 to 5.0 mm 

diameter implants. The greater crestal bone dimension may reduce the available bone height 

requirement. The angulation of load for division A does not exceed 30 degrees between the occlusal 

plane and the implant body. The crown-implant ratio requirement of Division A bone is less than 1 

and is a determining factor when lateral forces are introduced to the prosthesis.  

The division A is most often restored with Division A root form implants. Root form implants 

present several advantages to other endosteal designs as plate form or transosteal implants. 

Stress distribution advantages of root forms include greater total surface area, a greater implant 

diameter, improved design and greater density engagement of bone. A plate form or transosteal 

implant requires at least 15 to 20 mm of available bone in length for bone support, even in wide 

available bone. Although one plate form or transosteal implant has more surface areas than one root 

form, two to four root form implants may be inserted in the 15 to 20 mm length. As a result the total 

surface area is greater with more than one root form implant. 

There are many prosthodontic-related advantages of root form implants compared with plate forms 

or transosteals. Root form implants may provide independent support of prosthesis or may be 

splinted to natural teeth and/or implants. Plate form implants must be joined to additional implants 

and/or teeth because they use the length of bone of two or more teeth to have enough bone support. 

The greater diameter of the root form implant abutment permits better esthetics of the abutment 

crown. Root form implants have greater diameter abutments and compare more favorably to the 7-

10 mm cervical diameter of a natural crown. The greater diameter implant abutment improves oral 

hygiene conditions at the emerging crown interface.  

The root form systems provide a number of prosthodontic abutment options. Straight and angled 

abutments for cement or screw, attachment abutments, and custom cast abutments are a few 

examples. Plate form or transosteal implants primarily have limited abutment selection. 
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Uncemented or unretained screw prostheses are the most common causes of prosthesis related 

failure. 

The skill necessary to place root form implants is much less than to place a plate form or transosteal 

implant. Root forms require a round osteotomy of specific depth, width and angulation prepared 

with a series of calibrated rotating drills. Plate form implants need a free-hand osteotomy that often 

cannot be straight in length or angulation. The implant is then custom bent to follow the osteotomy 

and tapped into position. Placement of two root form implants requires less than half the time 

required for placement of a plate form or transosteal implant. 

The root form implant may be inserted level or below the crest of the edentulous ridge. The neck of 

the plate form implant extends above the bone and is often permucosal during the healing phase. As 

a result the plate form implant is more at risk from trauma during healing, which may cause 

movement at the bone implant interface. If movement occurs, fibrous tissue and increased risk of 

mobility result. The root form implants may be prepared with slow-speed handpiece and a more 

controlled bone temperature. Plate form implant osteotomies require a high-speed drill, and the 

bone temperature increase is more variable. 

2) Division B (Barely Sufficient Bone):

This clinical condition is described by slight to moderate atrophy. There is 25% decrease in bone 

width the first year, and 40% decrease in bone width within the first 1-3 years after tooth extraction. 

Once this division B bone volume is reached, it may remain for more than 20 years. Division B 

bone offers sufficient available bone height. The height requirement of available bone ranges from 

2.5 � 5 mm. The division B available bone width may be further classified into ridges 4 to 6mm 

wide and B minus width (B-W) 2.5 � 4 mm wide, where bone grafting techniques are indicated.  

The crown-implant ratio is less than 1, similar to division A, and is necessary to decrease the 

moment of forces with lateral or offset loads, especially because of the smaller diameter. 

Three treatment options are available for the Division B edentulous ridge: 

1) Osteoplasty:

The most common approach is to modify the narrower division B ridge into another bone division 

by osteoplasty. The edentulous ridge crest may be reduced, thereby increasing the width of the 

ridge. If the remaining height of the bone is not reduced below 10 mm and the crown-implant ratio 

is still less than 1, the ridge division becomes Division A with a width greater than 5 mm. If the 
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ridge height is reduced below 10 mm or the crown-implant ratio is greater than 1, the division is not 

changed to Division A, instead, it has been altered to Division C and when lateral forces are 

present, is not as predictable for endosteal implant placement as Division A. 

2) Placement of narrow implants: 

Smaller diameter root form implants (3.25 to 3.5 mm) are designed for Division B available bone. 

However, the overall surface area of a 3.25 mm diameter implant is 15% to 25% inferior to the 4.0 

mm root forms placed in Division A bone. As a result greater stresses are transferred to the crestal 

bone. A small diameter implant is also more at risk of fatigue fracture, especially under lateral 

loads. Therefore the angulation of bone for small-diameter root-form implants is limited to 20 

degrees. 

The division B root form implants have several inherent disadvantages when compared to the larger 

diameter implants: 

a) Almost twice the stress is concentrated at the crestal region. 

b) Lateral loads on the implant result in almost 3 times greater stress than Division 

A root forms. 

c) Fatigue fractures of the abutment post are increased. 

d) The crown emergence profile is less esthetic. 

e) Conditions around the cervical aspect of the crown for daily care are poor. 

f) The implant design is often deficient in the crestal region. In order to increase 

implant body wall thickness to reduce fracture, no threads or compressive force 

design is present, but this further increases stress and the amount of shear loads 

to bone. 

g) The angle of load must be reduced to less than 20 degrees to compensate for the 

small diameter. 

h) Two implants are often required for proper support 

i) Implant costs are not related to diameter, so increases in implant number result in 

greater cost to the doctor and patient. 
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3) Augmentation:

The third alternative treatment for this bone category is to change the Division B ridge into a 

Division A by grafting the edentulous ridge with autogenous and/or demineralized freeze-dried 

bone, and/or synthetic bone substitutes, with or without guided tissue regeneration membranes. The 

implant should be placed after the augmentation process to permit ideal implant placement and to 

ensure complete bone formation before placing the implant, because the crest of bone usually 

determines implant health in the long term. 

3) Division C (Compromised Bone):

The Division C available bone is deficient in one or more dimensions (width, length, height, 

angulation or crown-implant ratio). Therefore the width may be less than 2.5 mm, height less than 

10 mm, the crown-implant ratio equal to or greater than 1, and/or the angulation greater than 30 

degrees regardless of the position of the implant body into the edentulous site. 

Moderate to advanced atrophy may be used to describe the clinical conditions of Division C. 

The Division C edentulous ridge does not offer as many elements for predictable endosteal implant 

survival or prosthodontic management compared with Division A or B. Anatomic landmarks to 

determine implant position are usually not present; thus greater surgical skill is required. 

Division C ridge implant-supported prostheses are more complex and have slightly more 

complications in healing, prosthetic design, or long-term maintenance. The patient usually is in 

greater need for increased prosthodontic support. Altered treatment plans that decrease stress can 

provide predictable, long-term treatment. 

There are six treatment options for Division C bone. These include: 

1) Osteoplasty

2) Root form implant,

3) Subperiosteal implants,

4) Augmentation procedures

5) Ramus frame implants,

6) Transosteal implants
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A C-w ridge may be treated by osteoplasty or augmentation. An osteoplasty converts the ridge to C-

h and most often a width suitable for root forms. The most common available bone division after 

osteoplasty of C-w is C-h available bone, not Division A because the crown-implant ratio becomes 

greater than 1. 

Augmentation of C-w is most often used when prosthetic guidelines require a fixed restoration or 

excess force factors require greater surface area of implants or improved biomechanics of the 

prosthesis. 

The Division C-h available bone may be restored in several ways. Endosteal implants, subperiosteal 

implants or ridge augmentation combined with endosteal implants are the three most common 

options. When endosteal root form implants are used in Division C-h bone with greater crown 

heights, additional implants should be placed to increase the overall implant-bone surface area, and 

the prosthesis should load the implants in a vertical direction. Because the crown-implant ratio is 

greater than 1, the design of the removable prosthesis should also incorporate a stress relief 

mechanism. 

An alternative to endosteal implants in the partially or completely edentulous Division C-h arch is 

the subperiosteal implant. This implant modality is more predictable in the mandibular arch. 

Subperiosteal implants may be indicated as a result of anatomy, cost, time or decreased surgical 

risk. 

4) Division D (Deficient Bone): 

Long term bone loss may result in the complete loss of the alveolar process, accompanied by basal 

bone atrophy. Severe atrophy describes the clinical condition of the Division D ridge. Basal bone 

loss eventually results in a completely flat maxilla and resorption of the nasal spine may even 

occur. In the mandible, the superior genial tubercle becomes the most superior aspect of the ridge. 

The mandibular arch also presents with mental foramina and portions of the mandibular canal 

dehiscent. 

The crown-implant ratio is greater than 5, which is a significant force multiplier and can rarely be 

reduced enough to render long term success. 

The completely edentulous Division D patient is the most difficult to treat in implant dentistry. 

Benefits must carefully be weighed against the risks. 
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Autogenous bone grafts to upgrade the division are strongly recommended before any implant 

treatment is attempted. Once autogenous grafts are in place and allowed to heal for 5 or more 

months, endosteal or subperiosteal implants may be inserted, depending upon the division of bone 

obtained. 

The autogenous grafts are not intended for improved denture support. If soft tissue borne prosthesis 

is fabricated on autogenous grafts, 90% of the grafted bone resorbs within 5 years as a consequence 

of accelerated resorption. Additional augmentation to compensate for this resorption is not 

indicated. 

A patient with a maxillary posterior Division D with healthy anterior teeth and/or implants may 

undergo sinus graft procedures with a combination of local autogenous bone, DFDB, and calcium 

phosphate bone substitutes. After 8-10 months, the Division D posterior maxilla has been improved 

to Division A or C-h, root form implants may be inserted for posterior prosthodontic support. 

Past beliefs regarding subperiosteal implants indicated their use on atrophied bone over any other 

type of implant support, and the less bone available, the more ideal the indication for a 

subperiosteal implant. On the contrary, adequate bone should also be present for this implant 

modality. The maxilla rarely provides enough support in the Division D ridge for subperiosteal or 

root form implants of any design. If adequate mandibular anterior bone is present with Division D 

posterior bone, root form implants, or ramus frame implants may be used cautiously in the anterior 

edentulous mandible. 

Endosteal root form implants without autogenous grafts may be used on rare occasions when the 

remaining bone is dense and the opposing arch is edentulous. The crown-implant ratio may be 

greater than 5 to 1 and the number of implants four or less. An RP-5 removable restoration is 

usually indicated for these situations. However, the RP-5 restoration allows continued bone 

resorption and atrophy to continue in the posterior regions. Hence, the prudent therapy is to educate 

the patient as to the risks of the situation and offer the autologous graft and implants. The implant 

support should not be compromised when implant failure may result in significantly greater 

risks8,57.  
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SECTION V 

DIAGNOSTIC AND SURGIAL TEMPLATES 

� DIAGNOSTIC TEMPLATES: 

A diagnostic stent is fabricated to facilitate ideal fixtures placement for the restorative dentist and 

the oral surgeon. The purpose of diagnostic radiographic templates is to incorporate the patients 

proposed treatment plan into the radiographic examination. It is used in conjunction with the 

radiograph to evaluate the vertical bone height and the location of the mental foramen in the 

mandible where the nerve canal lies. In the maxilla, the diagnostic template evaluates bone height 

and floor of the nose. It does not project shape, density or quality of the bone. This projection can 

only be determined through radiographical and surgical evaluation58. 

Ideally, mounted diagnostic casts, a diagnostic wax-up, agreement between the clinicians on the 

number and location of proposed dental implants and prior authorization of the proposed treatment 

by the patient makes the diagnostic template a very useful tool and many times the determining 

factor in the final treatment plan of the patient59. 

� SURGICAL TEMPLATES: 

To establish a logical continuity between the planned restoration and the surgical phases, it is 

essential to use a transfer device. The surgical guide template is fabricated by the dental technician 

after the pre-surgical restorative appointments, once the final prosthesis optional abutments number 

and location, occlusal scheme and implant angulation have been determined. The desired 

configuration of the surgical stent is determined by the prescribed prosthesis. The surgical template 

dictates to the surgeon the implant body placement that offers the best combination of 1) support for 

the repetitive forces of occlusion, 2) Esthetics 3) Hygiene requirements. 

Several methods of fabrication for the surgical template are available. The requirements are more 

relevant than the options of fabrication. The template should be stable and rigid when in correct 

position. If the arch treated has remaining teeth, the template should fit over and / or around enough 

teeth to stabilize it in position. If the arch has no remaining teeth, the template should extend onto 

unreflected soft tissue regions. In this way, the template may be used after the soft tissues have been 

reflected from the implant site.  

The ideal angulation for implant insertion should be determined on the diagnostic wax-up, and the 

template should relate this position during surgery. This requires at least two reference points for 
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each implant. For that purpose, the surgical guide must be elevated above the edentulous bone. The 

distance between two points located respectively on the occlusal surface (central fossa or incisal 

edge) of the planned abutment crown and the crest of the ridge represents about 8mm. As a result, 

these two points of reference can be joined by a line that represents the path of ideal implant 

insertion. The ideal angulation is perpendicular to the occlusal plan and parallel to the most anterior 

abutment (natural or implant) joined to the implant. Other ideal requirements of the surgical 

template include size, surgical asepsis, transparency and the ability to revise the template as 

indicated. The template should not be bulky and difficult to insert or obscure surrounding surgical 

landmarks. The surgical template must not contaminate a surgical field during bone grafts or 

implant placement. It should be transparent. In this way, the bony ridge and drills can be observed 

more easily when the template is in place. The surgical template should be related to the ideal facial 

contour. Many edentulous ridges have lost facial bone, and the template can determine the amount 

of augmentation required for implant placement or support of the lips and face. The surgical 

template may be used in conjunction with a bone graft, and later the same template may be used for 

insertion of implants and again for implant uncovery. A sturdy template permits resterlization and 

use for several procedures58, 60, 61. 

� RADIOPAQUE MARKER MATERIALS FOR STENTS: 

Better advantage of radiographs can be achieved by incorporating markers into stents worn during 

the radiographic examination. Marked stents allow more precise localization of potential fixture 

sites. The various markers which can be used are as follows: 

1) Five mm lead or steel spheres (the markers commonly used for conventional radiography) 

2) Two-mm steel spheres 

3) Gutta-percha markers on a clear acrylic stent. 

4) Barium sulphate mixed with varnish or polyurethane based concrete sealer (to coat dentures 

prior to CT scan).   

5) Radio-opaque materials such as barium sulphate or Hypaque mixed with the acrylic material 

used in the stent to simulate the prosthetic teeth of the denture (in this instance, the teeth 

themselves are rendered radio-opaque and can serve as markers). 
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6) Radio-opaque prosthetic teeth (manufactured as above) with specific sites demarcated by 

gutta-percha filled holes drilled into the stent between the base of the radio-opaque teeth and 

the gingiva. 

7) Radio-opaque stents with holes drilled vertically into simulated teeth at potential implant 
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opaque simulated tooth on the filmed images) 22. 

� VARIOUS TYPES OF STENTS: 

1. According to CARL MISCH 62 : 

                                 To construct the implant surgical template, the easiest method is to use a 
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form. The diagnostic wax-up is completed. A full arch irreversible, hydrocolloid impression is 

made of the diagnostic wax-up and poured in dental stone. On the duplicate cast, a vacuum acrylic 

shell (0.060 to 0.080 inches) is pressed and trimmed to fit over the teeth and the gingiva. The 

occlusal surface is trimmed off over the ideal and optional implant sites, maintaining the facial and 

facio-occlusal line angle of the surgical template. A black line is then drawn on the template with a 

marker indicating the center of each implant and the desired angulation. This provides maximum 

freedom for implant placement, yet communicates the ideal tooth position and angulation during 

surgery. 

2.  According to CARL MISCH 63 : 

                                   A surgical template for the complete edentulous arch may also engage the 

occlusal aspect of the opposing teeth. 

a. A full wax-up of the missing teeth in the edentulous regions is performed. A hole is 

prepared through central fossa and incisal edge of each future abutment tooth.  

b. On the stone model, each site chosen should be drilled to a depth corresponding to 

the soft tissue thickness. An orthodontic wires is passed through the teeth and into 

the holes. This allows each pin to contact bone once the tissue is reflected during 

surgery. A small loop is made at the other end of the wire to create a retention form. 

c. On the antagonist model painted with separator, an acrylic resin template is built on 

the occlusal surfaces that embed the retention loops of the indicator pins. Once the 

soft tissue is reflected, the template is positioned over the teeth of the opposing arch. 
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The patient may occlude on the pins, and each one determines the ideal center 

position of the teeth. The surgical guide easily determines the implant position, yet 

the surgeon can have the patient open and drill into the bone with complete access 

and vision. This template can also be used with a panoramic radiograph before 

surgery to determine vertical magnification or horizontal distortion. 

3. According to ROSS TAYLOR AND GARY BERGMAN 64 : 

                                             Denture (Complete or partial) is constructed before surgery. When it is 

worn and approved by the patient � it is duplicated in clear acrylic resin. For a completely 

edentulous patient foil or lead markers are inserted on the occlusal surface of the molars, 

horizontally. A foil denture profile marker in the midline and a marker on either side placed over 

the estimated location of the mental foramina. Vertical markers can be placed by drilling a vertical 

hole in the desired location. These markers not only give a precise indication of the foramina, they 

also allow the surgeon to read off the exact depth of the mandibular bone in the area between the 

foramina. The horizontal markers may be used to allow exact measuring of antero-posterior 

positions. Using the information obtained from the diagnostic denture and radiographs, the denture 

can be converted into a surgical template. The dentist first marks the fixture locations, then the 

denture is cut away on the lingual side and grooves are placed to indicate fixture positions and 

inclinations. 

4. According to JEFFREY L. TARLOW 65 :  

                                             For implant placement in anterior edentulous mandible, and existing 

mandibular denture if having good adaptation and an acceptable tooth position, is duplicated in 

clear acrylic resin. Pour a stone cast on duplicate denture. Make a clear stent on the duplicate 

denture by using 0.02 inch polypropylene plastic in a vacuum forming machine. Cut away the 

anterior lingual potion of the plastic stent, leaving the labial surfaces and incisal edges of the 

anterior teeth. Remove the anterior labial portion of the duplicate denture, exposing the entire 

surgical region. The plastic stent fits securely over the duplicate denture, indicating the precise 

location and angulation of the labial surfaces of anterior teeth. 

                                                A periodontal probe fitted with a rubber endodontic stop can be 

inserted through small holes made in the labial surface of the plastic stent to locate the labio-lingual 

position of the fixture. The angulation of the fixture is determined by using the labial surface of the 

stent as a guide. The stent can be removed and replaced easily during surgery, leaving the duplicate 



�
�

�
�
 

denture in place. The desired fixture location is thereby obtained with minimal interference to 

surgical access. 

5. According to M. J. EDGE 66 :  

                                                                     An outline of the surgical placement guide is drawn on the cast in a 

manner similar to that for an occlusal rim. The surgical guide is made of acrylic resin. Holes the 

size of a No. 8 round bur are drilled through the resin base where the implant will be placed. At the 
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exposed through the holes is marked by the use of sterile explorer. The guide is then set aside and 

gingival flaps are prepared. With the flaps gently retracted, the surgical guide is repositioned in the 

mouth. The implant pilot drill is used to start the pilot holes in the bone through the correctly 

positioned holes in the surgical guide. When all pilot holes are completed, the guide is removed 

from the mouth. 

6. According to J. ESPINOSA MARITIO et al18 : 

                                                  A diagnostic wax-up is completed and extended over the remaining 

teeth. The wax-up is processed in thermoplastic clear resin. The guide is placed on the casts and the 

location and angulation of fixture placements are selected. Holes are prepared in the stent with a 

hand-piece with a 3 mm drill mounted in a dental parallelometer. The holes are filled with dental 

composite resin mixed with colored chalk to change its color. A dual curing composite resin is 

preferable. These contrast cylinders are radio-opaque. They can be measured in guide splint and do 

not interfere with the C.T. After C.T. evaluation, the buccal side of the splinted teeth is cut away by 

making grooves along the markers until they are converted into colored lines. 

7. According to MICHAEL J. ENGELMAN et al7 :  

                                          A full-contour waxed denture with proper tooth placement and denture 

base extension is established and confirmed with the patient. The wax-up is duplicated by using 

autopolymerized clear acrylic resin. Holes are drilled in the clear acrylic resin stent at the desired 

implant locations. Metal bearings are secured in the holes with cyanoacrylate glue. This stent is 

worn by the patient during the radiographic survey. After the radiographs are complete, the metal 

bearings are removed and the stent is prepared as a surgical template. 
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8. According to CHRISTOPH.H-J.BASTEN19 :

An alginate impression is made with the provisional restoration inserted 
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becomes an integral part of the cast. An Omnivac shell is formed of the completed stone cast. The 

provisional restoration is retrieved from the omnivac shell, and radio-opaque resin is syringed into 

the space between the cast and the shell. The gingival outline of the planned restoration is marked 

on the cast after placing the radiographic template on the cast. The mesiodistal implant position can 

be planned exactly on the cast. The radiographic template is an exact duplicate of the provisional 

restoration and can be used during the CT scan. According to the anticipated implant position, the 

vertical CT views are selected from the horizontal C.T. overview. The vertical C.T. provides a 1:1 

image and are best for planning the buccolingual inclination of the implants. These planned implant 

positions and angulation must now be transferred to the surgical template. The radiographic 

template is ideal for this task. The point of the incisal intersection of the implant axis and the tooth 

outline is transferred to the radiographic template, and the distance between the buccal surface of 

the radio-opaque tooth and the long axis of the implant is measured. The same procedure is 

followed for the gingival intersection of the long axis of the implant and the radio-opaque tooth. 

Thereby, two gingival points and one incisal point are obtained. They define a plane that 

corresponds to the planned implant inclination. In accordance with this plane, the buccal part of the 

template is trimmed away. A plane with the planned buccolingual implant inclination is created. 

The template is returned to the cast and mesiodistal implant position is marked on the template by 

cutting a groove into the created plane with the cylindrical bur. This groove has the diameter of the 

surgical pilot drill. The radiographic template is thus modified into the surgical template. 

9. According to C.G. PETRIKOWSKI et al8 :

Complete a diagnostic waxing of the proposed implant-supported 

FPD or set acrylic resin artificial teeth as an alternative to replace the missing teeth. Make a 

hydrocolloid impression of the cast with the waxed FPD, and duplicate the cast in dental stone. 

Make a vacuum-formed plastic template of the duplicate cast. Seat the plastic template on the 

original diagnostic cast (wax-removed), and pour clear, chemically activated acrylic resin in the 

template. Place gutta-percha rods on the stent along the central occlusal line of posterior teeth or on 

the crest of cingula of anterior teeth. Place 2 mm gutta-percha spheres at the desired location of 

each implant fixture. Place a gutta-percha rod on the ridge crest. Finish and polish the stent.  A 

Dentascan C.T. scan imaging with the diagnostic stent is done. 
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- Analysis of the C.T. scan:  

a) Select the cross-sectional images that correspond to the most desirable locations of the implants, 

namely the images that include gutta-percha spheres. Because the cuts with the Dentascan C.T. scan 

are either 1 or 1.5 mm apart, each 2 mm sphere is always visible in at least one of the cross-

sectional images. 

b) Connect the two dots for each location that represents the gutta-percha rods at the central 

occlusal line and the ridge crest. This line represents the most favourable angulation of the implant 

fixture for prosthodontics. 

c) Compare this angulation with the available bone and vital structures and determine the best 

angulation for the surgical positioning of the implant fixtures. 

d) Transfer this information to the stent by preparing guide channels to orient the ���%�	������	�

drill, converting the diagnostic stent to surgical stent. 

10. According to GIROLAMO STELLINO et al21 : 

                                                      If the teeth adjacent to the implant site are to be prepared for complete 

crowns, a conventional acrylic resin provisional FPD is fabricated on a cast of the tooth 

preparations. Mark the mesiodistal location of all implants on the base of the cast. Place the cast on 

the surveying table, and tilt the cast until the tip of the analyzing rod contacts the crest of the 

edentulous ridge when the provisional FPD is removed and the crest of the cingulum of the acrylic 

resin pontic when the provisional FPD is replaced. Where implants are planned, prepare guide 

channels at the desired location and angulation. Fill each channel with gutta-percha rods, which 

serve as radio-opaque markers. Cement the provisional FPD with temporary cement and do a C.T. 

scan examination. Select the cross-sectional images where the gutta-percha is visible. Because the 

angulation of the gutta-percha rods represents the ideal angulation of implants for prosthetic 

convenience, compare this angulation with the available bone and position of vital structures to 

determine angulation of implants. Remove the gutta-percha from the channels to convert the 

diagnostic stent to a surgical guide template. 

11. According to GREGORY J. TARANTOLA, IRWIN M. BECKER16 : 

                                             The diagnostic wax-up can be done by using composite resin instead of 

waxes. The benefits of using composite resin for definitive diagnostic waxing are the following: 
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a. Dentists manipulate composite resins daily in their practice, but infrequently 

manipulate waxes. 

b. The stability of the composite resin allows precise refinement of occlusion. 

c. The hardness of composite resin provides a realistic feel to the developed occlusion. 

d. Templates for provisional restorations can be fabricated directly over the composite 

resin modified cats, which eliminates the need for duplication of cats. 

e. The similarity between the diagnostic phase of developing corrected casts with 

composite resin and the clinical phase of refining provisional restorations enhances 

confidence of the dentist and patient. 

12. According to DAVID R. BURNS et al6 : 

                                                                               A diagnostic wax-up, with artificial teeth held in place with a small 

amount of utility wax, is constructed. An outline is drawn around each artificial tooth with a pencil. 

The cast is now placed on a surveyor. The analyzing rod is aligned with the long axis of artificial 

teeth or a natural tooth if it is to be prepared for use as abutment in combination with implant. The 

artificial teeth are then removed; the center of the outline around the artificial teeth that will 

represent locations for implant placement is then marked. A 10 mm length of 0.045 inch round 

tubing is prepared and placed and tightened into the surveyor mandrel. The tubing is then centered 

over the outline market. At this angulation, the round tubing is made to lightly contact the cast and 

luted to cast with sticky wax. It is then released from surveyor. After all of the tubings are 

positioned on the edentulous ridge, the acrylic resin portion of the surgical template is added. 

13. According to  ERIC D. ADRIAN et al12 :  

                                                         Make record bases and occlusal rims to satisfy esthetics and 

phonetics and mount the casts on the semiadjustable articulator. Adopt lead foil over the facial and 

lingual aspects of maxillary and mandibular central incisors, left mandibular occlusal plane, and 

intaglio surface of mandibular trial base at the midline. Place the trial set-up and make a lateral 

cephalometric radiograph with trial denture in occlusion. Using a cephalometric tracing paper, draw 

a line from the cingulum of the mandibular central incisor through the section of the anterior 

mandible that maximizes implant length and provides a hygienic and supportive implant 

framework. Once the ideal angle has been determined, it is drawn on the overlay. Transfer the 

anterior-posterior displacement of the ideal line to the master cast by measuring relative to the crest 
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of the ridge. Transfer the recorded angle to the master cast by returning the trial dentures to the 

articulator and placing a protractor on the occlusal plane and aligning a surveyor-mounted 

laboratory hand-piece fitted with a No. 8 round bur such that the axis of the bur is at the recorded 

occlusal plane-implant trajectory axis, and embedding the bur in the cast 15mm distal to the lingual 

flange at the midline. Remove the bur from handpiece, leaving the bur in place in the mandibular 

cast. Make maxillary and mandibular record bases without occlusal rims and position them on the 

casts on the articulator. Open the articulator to the maximum surgical opening distance. Warm a 

sheet of base plate wax and place it parallel to the burs axis and 15 mm lingual to the ridge. Lute the 

wax sheet to the mandibular cast. The wax should just touch the maxillary base when the articulator 

is in maximum surgical opening. Sprinkle acrylic resin on the lingual surface of the wax, remove 

the wax and join the acrylic resin plane to the maxillary and mandibular bases. Drill a hole in the 

denture base directly over the location of implants on the already marked antero-posterior 

displacement line. Thus, this surgical stent guides implant position and trajectory and serve as bite 

block, retracts the tongue, allowing a more sterile field. 

SUMMARY:

      Dental Implants have been used in a variety of different forms for many years. Since the mid-

twentieth century, there has been an increase in interest in the implant process for the replacement 

of missing teeth. Branemark applied scientifically based research techniques to develop an 

endosseous implant that forms an immobile connection with bone. 
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connection is dependent upon diagnosis, treatment planning, sterilization techniques, atraumatic 

surgery, proper implant surface preparation, undisturbed healing and controlled force application. 

The previously documented success rates are dependent upon strict adherence to proper technique. 

Patient selection is critical to achieve success. Patient expectations should be realistic. There is no 

panacea in the treatment of dental disease. Implant prostheses can be used to restore function and 

facial appearance, but they cannot be expected to turn back the hands of time. Proper patient 

counseling prior to surgery will avoid the possibility of untoward interpersonal conflicts at the time 

of insertion of the prosthesis.  
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CONCLUSION : 

Selection and placement of implants is a process that does not occur spontaneously. It requires 

careful patient evaluation, surgical planning, and prosthetic execution. Success is enhanced by  

1) Adequate physical and mental health of the patient to allow the safe placement of implants.

2) Presurgical planning that includes medical counseling, psychological testing, radiographs,

diagnostic casts, wax trial dentures, and surgical implant guides.

3) Bone that is of adequate quality and quantity to enhance implant placement.

4) Soft tissue health that encourages uncomplicated healing of surgical site by primary intention.

5) Communication between the oral surgeon and the prosthodontist or restorative dentist.

6) Thorough understanding of the entire surgical and prosthetic process on the part of the patient.

7) A commitment to meticulous oral hygiene and ongoing maintenance on the part of the patient.

If these steps are followed, the selection and placement of implant can be a predictably successful 

procedure that enhances the treatment options that can be offered to the dental patient. 
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ABSTRACT 
 

The eye is a vital organ not only in terms of vision but also being an important component of facial 
expression. Loss of an eye or a disfigured eye has a far-reaching impact on an individual’s 
psychology. Additionally it affects ones social and professional life. The need for artificial eye’s can 
sometimes be made satisfied by stock prosthesis that are available in standard sizes, shapes and 
colors. 
Proper positioning of the iris disk in the sclera is vital in fabricating the custom made artificial eye to 
mimic natural appearance if not, may result in squint eyed appearance. 
There are many techniques to fabricate the ocular prosthesis to mimic the natural eye. The present 
technique is simple and economical to fabricate the ocular prosthesis with commercially available 
color contact lens. 
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1. INTRODUCTION 
 
The loss or missing of any part of the face may 
affect the social and mental well being of the 
patient. In such cases, maxillofacial prosthesis 
will help in improving the patient’s appearance, 
function and psychological attitude by restoring 
the lost structures [1,2]. 

 
Eye is a vital organ in terms of vision and an 
important component of facial expression. The 
loss or absence of an eye may be caused by a 
congenital defect, irreparable trauma, tumor, a 
painful blind eye, sympathetic ophthalmia [3,4]. 
 

Peyman, Saunders and Goldberg (1987), 
categorized the surgical removal of the eye in to 
three types: 1) Enucleation- which involves 
removal of globe and attached potion of the optic 
nerve. 2) Eviseration- which is removal of globe 
leaving the sclera and extra ocular muscles 
intact. 3) Exenteration- radical removal of the 
eye, adnexa, and part of the bony orbit [5,6]. 
 
The disfigurement associated with eye loss can 
cause significant physical and emotional 
disturbance. [7] For effective management of 
such cases multidisciplinary treatment approach 
is required [8,9]. Therefore, the combined efforts 
of the ophthalmologist, the plastic surgeon, and 
the maxillofacial prosthodontist are essential to 
restore the patient’s quality of life. 
  

2. CASE REPORT 
 
A 30 year old female patient reported to 
Department of Prosthodontics and Crown and 
Bridge, KLE V.K. Institute of Dental Sciences, 
Belagavi, with the chief complaint of ill fitting eye 
prosthesis of the right eye and also not happy 
with the present prosthesis. 
 
On history, right eye was removed 2 years back. 
On clinical examination, it was observed that the 
right eye was enucleated without any abnormality 
of the palpebral fissure on opening and closing 
movements of the eye. The enucleated eye was 
thoroughly examined for the muscular 
abnormality, internal anatomy of the socket in 
resting position, condition of the conjunctiva, 
depth of fairness and presenting of Cal de sac to 
decide the type of custom ocular prosthesis that 
would meet the needs of the patient [10] (Fig. 1). 
 
For the fabrication of the custom ocular 
prosthesis, the primary impression of the 
defected eye socket was made using elastomeric 

impression material (Aquasil LV, DENTSPLY, 
USA) by injecting the material in to the eye 
socket using 2 ml disposable syringe (UNLOCK, 
Hindustan syringes & medical devices Ltd, India) 
(Fig. 2). 
 

 
 

Fig. 1. Right eye defect 
 

 
 

Fig. 2. Primary impression of the defect 
 
Impression was poured with die stone (Kalrock, 
Kalabhai Karson Pvt Ltd, India) and then custom 
tray was made using auto polymersing acrylic 
resin (DPI-RR Cold Cure, Dental Products of 
India). For making the final impression the 
custom tray is attached to the hub of the 
disposable syringe (Fig. 3).  
 
Final impression was made using by elastomeric 
impression (Aquasil LV, Dentsply, USA) material 
by injecting through disposable syringe. Cast 
was poured and basic sclera wax-conformer was 
made using modeling wax (Hindustan modeling 
wax No.2, The Hindustan Dental Products, and 
India).Try in was done of the basic sclera wax- 
conformer (Fig. 4). Wax was added or trimmed to 
achieve proper contours of the prosthesis by 
opening and closing functional movements of the 
eyelids [10].  To locate the position of the iris, the 
transparent graph grid method was used. 
 
In this method, the mid line was marked passing 
through the forehead, tip of the nose and center 
of the chin. The distance from left eye medial 



cantus and center of the pupil to the midline was 
measured followed by equidistant symmetrical 
markings were done for the right
graph grid. This marked graph grid was used for 
the consecutive appointments [10]
customization of sclera, shade selection was 
done from the left eye. Adjusted wax
was then invested and dewaxed. 
 

 
Fig. 3. Conformer for the final impression

 

 
Fig. 4. Try in of sclera wax pattern

 
To achieve the selected shade of the sclera, 
before mixing, the blue coloured articulating 
paper was dipped in the heat cure monomer to 
get the bluish tinge and then the polymer was 
added (DPI, Self-cure tooth molding powder). To 
this mixture fibers of red silk were added in the 
mixture to customize veins. Curing, deflasking 
and finishing was done for the customized sclera 
portion. 
 
For customization of iris part colored contact 
lenses (O2 Max – Lot N o: SP20151228) were 
used to match the adjacent natural eye. Brown 
colored contact lens was selected which had 
brown radial coloration on a transparent colorless 
base.  
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For customization of iris part colored contact 
Lot N o: SP20151228) were 

used to match the adjacent natural eye. Brown 
colored contact lens was selected which had 
brown radial coloration on a transparent colorless 

 
Fig. 5. Facial markings transferred using 

transparent grid 
 
To mimic base color, at the selected locations, 
iris was painted with black acrylic color and on 
top of it brown colored contact lens was placed 
after adjusting their size according to the iris of 
left eye (Fig. 6). Followed by a thin layer of Clear 
acrylic resin (DPI-RR Cold Cure, Dental Products 
of India) was veneered on the outer surface of 
the prosthesis to secure the lens. The final 
prosthesis was subjected to finishing and 
polishing.  
 

 
Fig. 6. Brown contact lens placed on 

customized sclera
 
A prosthesis was then inserted and evaluated for 
the fit, comfort, retention and esthetics
necessary corrections were carried out and post 
insertion instructions were given to the patient 
and follow-up check-up was scheduled (Fig. 7). 
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Fig. 

3. DISCUSSION 
 
The rehabilitation of the orbital defect is a 
complex task. Eye defects constitute an 
important maxillofacial deficiency, which requires 
prosthetic replacement. A custom
prosthesis provides lifelike natural appearance 
by reproducing natural color, contour, size, 
symmetry, orientation and intimate tissue 
adaptation. Positioning of the iris is an important 
step in fabrication of the custom
prosthesis, which helps to achieve
aesthetics and self esteem of the patient.
 
To orient the iris bilaterally symmetrical, its 
placement in the sclera is very critical. Many 
methods were advocated to orient the iris, 
pupillometer was suggested by Roberts for 
precise alignment of the pupil but it may not 
feasible to use in all cases.  
 
The method described in this article involves the 
simple procedure of using transparent grid 
template to accurately locate and position the iris 
on the custom made ocular prosthesis rather 
than relying purely on visual assessment
 
Custom ocular prosthesis has many advantages 
like improved esthetic  appearance, proper fit to 
the  shape of the socket, retains muscular activity 
and prevents collection of the ocular fluid in the 
cavity [13]. Using contact lenses for 
customization of the ocular prostheses presents 
good aesthetics and more lifelike appearance. 
The present technique requires minimal artistic 
skills, easy availability of the material, simple and 
less time consuming procedure but however the
long term evaluation is required for the aging 
related changes and color stability of the ocular 
prosthesis.  
 
Post-insertion care of prosthesis [14

 
1. Prosthesis should be removed once a day 

to be cleaned-The adhesive is removed 
with a rolling motion of the ball of the finger 
or thumb. Foreign substances should be 
removed - Prosthesis washed with mild 
soap and brush. 
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Fig. 7. Pre and post operative 

 

The rehabilitation of the orbital defect is a 
complex task. Eye defects constitute an 
important maxillofacial deficiency, which requires 
prosthetic replacement. A custom-made eye 

provides lifelike natural appearance 
by reproducing natural color, contour, size, 
symmetry, orientation and intimate tissue 
adaptation. Positioning of the iris is an important 
step in fabrication of the custom-made ocular 
prosthesis, which helps to achieve better 
aesthetics and self esteem of the patient. 

To orient the iris bilaterally symmetrical, its 
placement in the sclera is very critical. Many 
methods were advocated to orient the iris, 
pupillometer was suggested by Roberts for 

pupil but it may not 

The method described in this article involves the 
simple procedure of using transparent grid 
template to accurately locate and position the iris 
on the custom made ocular prosthesis rather 

purely on visual assessment [12]. 

Custom ocular prosthesis has many advantages 
like improved esthetic  appearance, proper fit to 
the  shape of the socket, retains muscular activity 
and prevents collection of the ocular fluid in the 

act lenses for 
customization of the ocular prostheses presents 
good aesthetics and more lifelike appearance. 
The present technique requires minimal artistic 
skills, easy availability of the material, simple and 
less time consuming procedure but however the 
long term evaluation is required for the aging 
related changes and color stability of the ocular 

14]:  

Prosthesis should be removed once a day 
The adhesive is removed 

of the ball of the finger 
or thumb. Foreign substances should be 

Prosthesis washed with mild 

2. Skin in contact with prosthesis should be 
cleaned. 

3. The prosthesis should not be worn while 
sleeping Prosthesis is stored in a cont
away from direct light or heat. Isopropyl 
alcohol may be used to remove the oily 
residue.  

4. To prevent premature discoloration of the 
prosthesis, it should not be exposed to 
cigarette smoke.  

 
4. CONCLUSION 
 
There are several techniques to customiz
prostheses. This technique helps us to customize 
ocular prosthesis by using commercially 
available lens in an easy way by reducing time 
and materials.  
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Early Publication: 
 
The following patent applications have been published under section 11A (2) of The Patents (Amendment) Act 2005 and rule 

24A of The Patents (Amendment) Rules, 2006. Any person may file representation by way of opposition to the Controller of 

Patents at the appropriate office against the grant of the patent in the prescribed manner under section 25(1) of the Patents 

(Amendment) Act 2005 read with the rule 55 of The Patents (Amendment) Rules, 2006: 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038391 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : NANOPARTICLE FORMULATION AND A METHOD OF PREPARING THE FORMULATION 
 

  

(51) International classification  

:A61K 

31/00 

A61K 

9/00 

A61K 

45/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Harshita Agarwal 

   2)Pramod Kumar Sharma 

   3)Rishabha Malviya 
 

(57) Abstract : 

The present invention relates to a nanoparticle formulation and a method of preparing the formulation for controlled delivery of water 

insoluble drugs. The formulation comprises of: a) tamarind seed polysaccharide (TSP) in the range of 0.0025-0.0050 % w/v, b) a 

COX-2 inhibitor agent in the range of 0.01-0.05 % w/v, c) an effective quantity of pharmaceutically acceptable solvents including 

acetone and water. The method of preparation of the nanoparticle formulation comprises the steps of: dissolving TSP in water to form 

a polymer solution, then dissolving the COX-2 inhibitor agent in acetone to form a drug solution, and then adding the drug solution to 

the polymer solution to obtain the nanoparticle formulation. 

No. of Pages : 15 No. of Claims : 7 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038392 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMPOSITION AND A METHOD OF PREPARATION OF TRANSDERMAL FILM 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

47/00 

A61K 

31/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Rishabha Malviya 

   2)Pramod Kumar Sharma 

   3)Susheel Kumar Dubey 
 

(57) Abstract : 

The present invention relates to a transdermal film formulation and a method of preparation thereof for sustained delivery of 

polypeptide, peptide or protein based drugs. The formulation comprises of 0.5-5%) w/v of an acrylamide graft copolymer of acacia 

gum, 0.02-0.1%) w/v of an active agent, 2-6% v/v of glycerine and 90-99 % v/v of water. The method of preparation of the 

formulation comprises of the steps of: i) dissolving graft copolymer of acacia gum in water to form a polymer solution, ii) adding 

glycerine to the polymer solution to form another solution, iii) adding the active agent to the solution obtained in step (ii) to form a 

drug-polymer solution, and iv) stirring and sonicating the drug-polymer solution followed by casting into a mold to obtain the 

formulation. 

No. of Pages : 19 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038393 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SOLID DOSAGE COMPOSITION AND A METHOD OF PREPARATION THEREOF 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

31/00 

A61K 

36/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Pramod Kumar Sharma 

   2)Rishabha Malviya 

   3)Susheel Kumar Dubey 
 

(57) Abstract : 

The present invention relates to a solid dosage composition and a method of preparation thereof for controlled delivery of an active 

agent. The composition comprises of 10-20 % by weight of a pharmaceutical^ active agent, 0.5-8 % by weight of a binding agent 

including acrylamide graft copolymer of acacia gum, 70-85 % by weight of microcrystalline cellulose, and 0.1-1 % by weight of talc. 

The method of preparation of the composition comprises of the steps of: i) dissolving the active agent with the binding agent, 

microcrystalline cellulose and talc to form a mixture, ii) adding a granulating agent to the mixture to form a wet mass, iii) passing the 

wet mass through a sieve to obtain granules, and iv) drying the granules and compressing them to obtain the composition. 

No. of Pages : 15 No. of Claims : 8 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038394 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TOPICAL ANTI-INFLAMMATORY OINTMENT FORMULATION AND A METHOD OF 

PREPARATION THEREOF 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

36/00 

A61K 

31/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Rishabha Malviya 

   2)Pramod Kumar Sharma 

   3)Rashmi Sharma 
 

(57) Abstract : 

The present invention pertains to a topical anti-inflammatory ointment formulation and a method thereof for relieving pain and 

inflammation. The formulation comprises of: a) 0.05-0.5 % by weight of a COX-2 inhibitor, b) 0.0025-0.01 % by weight of tamarind 

seed polysaccharide, c) 0.1-2 % by weight of an herbal extract, d) 10-30 % by weight of aloe vera gel, e) 0.1-5 % by weight of a 

cellulosic polymer, and f) 1-5 % by weight of a humectant. The method of preparation comprises the steps of: i) dissolving 

polysaccharide in water to obtain a polymer solution and the COX-2 inhibitor in acetone to form a drug solution, ii) adding extract to 

the polymer solution to obtain a polymer mixture, and iii) mixing the polymer mixture, drug solution, aloe vera gel, cellulosic polymer 

and humectant to obtain the formulation. 

No. of Pages : 15 No. of Claims : 10 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53891 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038395 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TRANSDERMAL FILM AND A METHOD OF PREPARATION THEREOF 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

47/00 

A61K 

31/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Rishabha Malviya 

   2)Pramod Kumar Sharma 

   3)Susheel Kumar Dubey 
 

(57) Abstract : 

The present invention relates to a transdermal film and a method of preparation thereof for delivery of protein or peptide based drugs. 

The film comprises of 1-5% w/v of an acrylamide graft copolymer of neem gum polysaccharide, 0.02-0.1%) w/v of a protein based 

active agent, 2-6% v/v of glycerine and 90-99 % v/v of water. The method of preparation of the formulation comprises of the steps of: 

i) dissolving acrylamide grafted neem gum polysaccharide in water to form a polymer solution, ii) adding glycerin to the polymer 

solution to form another solution, iii) adding the active agent to the solution obtained in step (ii) to form a drug-polymer solution, and 

iv) stirring and sonicating the drug-polymer solution followed by casting into a mold to obtain the transdermal film. 

No. of Pages : 18 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038396 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : POLYHERBAL IN SITU GEL FORMULATION OF ETORICOXIB AND A METHOD OF 

PREPARATION THEREOF 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

31/00 

C08B 

37/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Harshita Agrawal 

   2)Pramod Kumar Sharma 

   3)Rishabha Malviya 
 

(57) Abstract : 

The present invention relates to a polyherbal in situ gel formulation of etoricoxib and a method of preparation thereof for sustained 

drug delivery. The formulation comprises of 0.001-0.5 % by vol. of etoricoxib, 0.01 to 0.5 % by vol. of a gum polysaccharide, 0.0001-

0.01% by vol. of a polyherbal mixture of ginger and basil extracts, 5-25 % by vol. of sodium alginate, 10-20 % by vol. of an 

effervescence generating agent, and 60-80 % by volume of solvents. The method of preparation of the formulation comprises of the 

steps of preparing separate solutions for the polysaccharide, etoricoxib and polyherbal mixture in the solvents, then adding the 

etoricoxib and polyherbal solution to the polysaccharide solution to obtain a nanosuspension, and adding sodium alginate and 

effervescence generating agent to the nanosuspension to obtain the formulation. 

No. of Pages : 16 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038397 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TABLET FORMULATION AND A METHOD OF PREPARATION THEREOF 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

31/00 

A61K 

47/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Pramod Kumar Sharma 

   2)Susheel Kumar Dubey 

   3)Rishabha Malviya 
 

(57) Abstract : 

The present invention relates to a tablet formulation and a method of preparation thereof for controlled delivery of a therapeutic agent. 

The formulation comprises of: 10-20 % by wt. of a therapeutic agent, 0.5-10 % by wt. of acrylamide graft copolymer of neem gum 

polysaccharide, 70-85 % by wt. of microcrystalline cellulose, and 0.1-3 % by wt. of a glidant. The method of preparation of the 

formulation comprises the steps of: i) mixing the therapeutic agent with the graft copolymer, microcrystalline cellulose and the glidant 

to form a mixture, ii) adding a granulating agent to the mixture to form a wet mass, iii) passing the wet mass through a sieve to obtain 

granules, and iv) drying the granules and compressing them to obtain the tablet formulation. 

No. of Pages : 15 No. of Claims : 8 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038398 A 

(19) INDIA  

(22) Date of filing of Application :23/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ETORICOXIB GEL FORMULATION AND A METHOD OF PREPARING THE SAME 
 

  

(51) International classification  

:A61K 

36/00 

A61K 

9/00 

A61K 

47/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Galgotias University 
      Address of Applicant :Plot No. 2, Sector 17-A, Yamuna 

Expressway Greater Noida  203201, District  Gautam Buddh 

Nagar (U.P.), India. Uttar Pradesh India 

(72)Name of Inventor : 

   1)Pramod Kumar Sharma 

   2)Rashmi Sharma 

   3)Rishabha Malviya 
 

(57) Abstract : 

The present invention relates to an etoricoxib gel formulation and a method of preparing the same for relieving pain and inflammation. 

The formulation comprises of: a) 0.05-0.5 % by weight of etoricoxib, b) 0.01-1 % by weight of tamarind seed polysaccharide (TSP), 

c) 0.1-2 % by weight of an herbal extract mixture, and d) 0.1-5 % by weight of a gelling agent. The method of preparation of the 

formulation comprises the steps of, a) preparing a TSP solution in water and an etoricoxib solution in acetone, b) then making a 

solution of the herbal extract mixture in acetone followed by adding it to the TSP solution to obtain a polymer mixture, and c) adding 

the etoricoxib solution and the gelling agent to the polymer mixture to obtain the gel formulation. 

No. of Pages : 15 No. of Claims : 9 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911024576 A 

(19) INDIA  

(22) Date of filing of Application :20/06/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ADVANCED-TWO-PHASE DETECTORS SPECTRUM TECHNIQUE 
 

  

(51) International classification  
:H04W 

16/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Jyotshana Kanti 
      Address of Applicant :Dirghayu Bhawan, Lane-2, Dinkarpath, 

Pratimayan chowk, Lower Nathanpur, Mohkampur, Dehradun, 

Uttarakhand-248001, India Uttarakhand India 

   2)Dr. Geetam Singh Tomar 
(72)Name of Inventor : 

   1)Jyotshana Kanti 

   2)Dr. Geetam Singh Tomar 
 

(57) Abstract : 

Present invention discloses a method for detecting a primary user (PU)/ licensed user signal at low signal-to-noise ratio (SNR) in 

cognitive radio networks utilizing at least two energy detectors. The method comprising steps of:(i) detecting said PU signal by a first 

energy detector; and (ii) detecting said PU signal by a second energy detector, wherein said PU signal is not-detectable by said first 

energy detector in step (i), characterized in that said energy detectors are enabled to operate cooperatively, and utilize thresholds 

adaptable to noise variance (ou2) of additive white gaussian noise signal of channel. {Figure 1} 

No. of Pages : 34 No. of Claims : 6 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911045163 A 

(19) INDIA  

(22) Date of filing of Application :06/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A NOVEL HETEROCYCLIC LACTAMS COMPOUND & METHOD OF SYNTHESIS THEREOF 
 

  

(51) International classification  :C07D277/20  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SRIVASTAVA, Krishna 
      Address of Applicant :Faculty of Chemical Sciences, Shri 

Ramswaroop Memorial University, Barabanki, Uttar Pradesh, 

India Uttar Pradesh India 

(72)Name of Inventor : 

   1)SRIVASTAVA, Krishna 

   2)AWASTHI, Anoop K. 

   3)GUPTA, Monika 

   4)RATHOR, Nisha 

   5)SRIVASTAVA, Jyoti 

   6)SINGH, Raj Bahadur 
 

(57) Abstract : 

The present invention disclosure is a novel heterocyclic lactams compound & method of synthesis thereof. The disclosure presents 

heterocyclic lactams compounds, particularly a process of preparation of novel heterocyclic lactams with  a novel modified synthetic 

process. 

No. of Pages : 16 No. of Claims : 2 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911045231 A 

(19) INDIA  

(22) Date of filing of Application :07/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM AND METHOD FOR EARLY DISEASE DETECTION 
 

  

(51) International classification  :G16H50/20  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Mradul Kumar Jain 
      Address of Applicant :Department of Computer Science & 

Engineering, ABES Engineering College, Campus -1, 19th KM 

Stone, NH-24, Ghaziabad - 201009, UP, India Uttar Pradesh India 

   2)Dr. Nirvikar 

   3)Dr. Munesh Chandra Trivedi 

   4)Dr. Shailesh Tiwari 

   5)Dr. S. S. Sarangdevot 

   6)Dr. Amit Kumar Agarwal 
(72)Name of Inventor : 

   1)Mradul Kumar Jain 

   2)Dr. Nirvikar 

   3)Dr. Munesh Chandra Trivedi 

   4)Dr. Shailesh Tiwari 

   5)Dr. S. S. Sarangdevot 

   6)Dr. Amit Kumar Agarwal 
 

(57) Abstract : 

The present invention discloses a system for disease detection 100 using a combination of technology, machine learning and deep 

learning, said system comprises: a plurality of histopathology instruments 101; a plurality of radiography instruments 102; an image 

processor 103; a plurality of central processing units (CPUs) 104A, 104B; a plurality of databases 105; and a plurality of servers 106. 

A method for detecting disease using a combination of machine learning and deep learning is also disclosed. 

No. of Pages : 16 No. of Claims : 9 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911045234 A 

(19) INDIA  

(22) Date of filing of Application :07/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : RECOMBINANT SECRETORY PROTEINS BASED' COCKTAIL ELISA' TO DIFFERENTIATE 

INFECTED AND VACCINATED DOMESTIC LIVESTOCK AGAINST PARATUBERCULOSIS. 
 

  

(51) International classification  :C07K14/005  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DR. SHOOR VIR SINGH 
      Address of Applicant :DEPARTMENT OF 

BIOTECHNOLOGY ACADEMIC BLOCK VI, GLA 

UNIVERSITY CHAUMUHAN, MATHURA UTTAR 

PRADESH-281406, INDIA Uttar Pradesh India 

   2)MR. KUNDAN KUMAR CHAUBEY 

   3)DR. SAURABH GUPTA 
(72)Name of Inventor : 

   1)DR. SHOOR VIR SINGH 

   2)MR. KUNDAN KUMAR CHAUBEY 

   3)DR. SAURABH GUPTA 
 

(57) Abstract : 

Concept of differentiation between infected and vaccinated animals (DIVA) has been well- established for veterinary vaccines., and it 

has been recognized as necessity for any disease control program in the country. Johnes disease (JD)/ Paratuberculosis (pTB), a 

chronic enteric disease of ruminants is caused by Mycobacterium avium subspecies paratuberculosis (MAP). MAP can transmit to 

other animals easily and responsible for huge economic losses to the livestock industry globally. Vaccine and rapid screening tests 

(like ELISA) for pTB though available, but are not adopted by diseased control program by many countries, including India. Lack of 

DIVA test is one of the reasons. Here, we present ELISA based DIVA test which is formulated as follow- We used cocktail secretory 

proteins (SPs) of MAP (namely, MAP 1693c, MAP 2168c, MAP ModD, MAP 85C, MAP Pep AN and MAP Pep AC) for developing 

indirect Cocktail ELISA. These proteins are sensitive to differentiate between pTB infected and vaccinated animals. All the antigenic 

proteins are produced using recombinant technology and used in^ defined concentration and proportion for measuring the antibodies 

titer that differentiate infected with vaccinated animals. 
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(54) Title of the invention : BIODEGRADABLE ANATOMICAL ANALOGUE PROSTHETIC SYSTEM AS A SUBSTITUTE OF 

CADAVERIC RETRIEVAL TISSUES AND A PROCESS THERE OF 
 

  

(51) International classification  
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(32) Priority Date  :NA 

(33) Name of priority country  :NA 
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   1)Babu Lal 
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Chouhtan, District- Barmer, State- Rajasthan Rajasthan India 
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(72)Name of Inventor : 
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   2)Bhaskar Agarwal 
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   4)Dr. Ongkila Bhutia 

   5)Dr. Rahul Yadav 
 

(57) Abstract : 

The present invention relates to a biodegradable anatomical analogue prosthetic system for cadaveric bone and corneal (Eye) tissue 

replacement after retrieval, comprising; a computer-aided design (CAD) application for designing bone analogue and a corneal 

analogue; printing material for 3D printing of analogues; tunneling holes for attaching analogue bone with each other; plurality of 

stainless steel nails located on natural bone and cotton cloth strips for attaching mechanism and placed around bone analogue. The 

process for cadaveric bone and corneal (Eye) tissue retrieval and followed by replacement, comprises the steps of; fabricating and 

designing bone analogue and corneal analogue using computer-aided design (CAD); printing the analogues after entering the required 

size and PLA as printing material; attaching analogue bone with the help of at least two tunneling holes; joining two analogues with 

thread by using tunnels on opposing head of both the analogues and joining of natural bone to analogue with thread by using stainless 

steel nail on natural bone and tunnel on analogue; placing corneal analogue with sticker below the eyelid and on the eye ball to 

conceal the wound created due to removal of cornea. Ref. Figure 1, 2 and 3. 
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(19) INDIA  

(22) Date of filing of Application :09/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A SYSTEM AND METHOD OF PLANTING AND BREEDING BASED ON INTERNET OF THINGS 

WITH LOUD SERVICE AND SERVICE FLOW METHOD IN AGRICULTURE 
 

  

(51) International classification  
:H04L 

29/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 
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        Filing Date  
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   2)DR. G. SRIDHAR 

   3)DR. M.SIVAKUMAR 

   4)DR.J.VIJIPRIYA 

   5)MOHAMMAD JAVEED 

   6)DR. SUGUMARAN 

   7)DR M NARESH KUMAR 
(72)Name of Inventor : 

   1)DR.AMOL PUROHIT 

   2)DR.RAJEEV SHRIVASTAVA 

   3)DR.PRATEEK MISHRA 

   4)MS. MALLIKA JAIN 

   5)MRS.ANKITA NIGAM 

   6)DR.S.SANKARA GOMATHI 

   7)SUDHEER TM 

   8)S.VANI 

   9)DR.V.RATHINAM 

   10)DR. K.VIDYAVATHI 

   11)SARAVANAN T 

   12)MR.N.PREMKUMAR 
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   15)DR. SUGUMARAN 

   16)MOHAMMAD JAVEED 

   17)DR.J.VIJIPRIYA 

   18)DR. M.SIVAKUMAR 

   19)DR. G. SRIDHAR 

   20)DR.M.SENTHIL KUMAR 
 

(57) Abstract : 

The invention relates to an agricultural planting and breeding- based Internet of things cloud service system, which comprises a cloud 

terminal node core network element, a ubiquitous information transmission network core network element and a cloud service centre 

core network element. The agricultural planting and breeding- based Internet of things cloud service system has the advantages of 

combining internet of things and cloud computation with agricultural planting and the breeding industry, realizing butt joint between 

the internet of things technology and the cloud computation technology in the agricultural planting and breeding information service, 

better solving a plurality of problems existing in current protected agriculture and public agricultural product information service, 

realizing access of scale farming perception terminals and fusion of mass data traffic, effectively reducing the using threshold of 

agricultural information server. 
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(54) Title of the invention : METHOD OF LOAD DISTRIBUTION BALANCING IN FOG CLOUD COMPUTING 

ARCHITECTURE USING DATA FLOW ACCELERATION 
 

  

(51) International classification  
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(31) Priority Document No  :NA 
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:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Dr. Piyush Shukla 
      Address of Applicant :Assistant Professor , Department of 

Computer Science & Engineering , UIT, RGPV, Bhopal, India 

Uttar Pradesh India 

   2)Dr. Prashant Kumar Shukla 
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   10)Mr. Manish Mishra 
 

(57) Abstract : 

The present invention disclosure is method of load distribution balancing in fog cloud computing architecture using data flow 

acceleration. The objective of the present invention is to overcome the inadequacies of the prior art in load distribution balancing in 

fog cloud computing architecture using data flow acceleration. The fog cloud computing architecture performed data load distribution 

balancing using a data flow acceleration computer readable algorithm. 
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   1)Deeksha Mishra 
 

(57) Abstract : 

The present invention disclosure is related to computer implemented method for online accessing and presenting native language 

educational & learning materials. The objective of the present invention is to overcome the inadequacies of the prior art in online 

accessing and presenting native language educational & learning materials. 
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(57) Abstract : 

The present invention demonstrates a novel system to level the print bed of a 3d printer. The system comprises a print bed, build 

platform, toolhead assembly, ball screw, stepper motors, computing system, supporting frame, wherein the build platform, ball screw 

and stepper motors are used to drive the print bed in the vertical direction. Toolhead assembly comprises of heater, nozzle, sensor, 

filament guide, wherein the sensor senses the touch of the nozzle with the print bed at various predefined points and sends the 

respective signals to the computing system, enabling it to map the contour of the surface of the print bed. The computing system gives 

the instructions to the toolhead to deposit the filament material wherever necessary to compensate for misalignment and ensures the 

perfect leveling of the print bed. 
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(54) Title of the invention : ETORICOXIB BASED NANOSUSPENSION FORMULATION AND A METHOD OF 

PREPARATION THEREOF 
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(57) Abstract : 

The present invention relates to a nanosuspension formulation and a method thereof for controlled delivery of pharmaceutically active 

agents. The formulation comprises of an effective amount of etoricoxib, a copolymer of a polysaccharide gum and acrylamide, an 

organic solvent and an inorganic solvent. The method of preparation of the formulation comprises of the steps of: preparing the 

copolymer by crosslinking the polysaccharide gum and acrylamide, forming a drug solution and polymer solution, and then mixing the 

drug and polymer solution together followed by sonication to obtain the nanosuspension formulation. 
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(57) Abstract : 

In my Invention  Biometric-ATM  we develop to add more security to the current ATM Systems. By using Biometric Authentication 

and mobile sensing, we can overcome many of the flaws introduced by our current ATM system such as shoulder surfing, use of 

skimming device, etc. In our  Biometric-ATM  system, Bankers will collect the customers as well as respective nominees fingerprint 

and mobile number at the time of opening the account. The primary step is to verify currently provided fingerprint with the fingerprint 

which is registered in the Banks database at the time of account opening. If the two fingerprints get matched, then a message will be 

delivered immediately to the card holder and if they verify and enter amount only then and only then they can collect the cash from the 

ATM. It is a highly secured Automatic Teller Machine banking system using an optimized Advanced Encryption Standard (AES) 

algorithm.. For every transaction, new sensing message(i.e verified or not verified) will be sent to account holders mobile phone. 
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(57) Abstract : 

Methods are disclosed that allow for message extraction from the document, generation encrypted message using the message 

extracted, embedding the generated message on the document by printing, extraction of generated message from print document by 

scanning & authentication of the generated message on the printed document, thereby establishing the authenticity of the said 

document. 
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(72)Name of Inventor : 

   1)ARPIT GOEL 
 

(57) Abstract : 

Weather proof Water storage Stainless Steel tank is manufactured for Food Items and food grade items. Water Tank has both side non 

corrosive Stainless Steel as Inside is food grade and surgical grade Stainless Steel and outside is Hospital grade Stainless Steel. 

Weather Tank all constructed material is food grade and Hospital Grade. Our Water Tank can be use for Hospital purpose, Food 

Processing units, Schools and other-related area. R&D laboratory can be use water tank for fluid storape and other chemical storage 

which required Stainless Steel tank. This water prool lank not only store water but keeps that water temperature-level as ii-is till 30 

days as sinred rime, in simple word Water temperature will keep same: nil 30 uavsor more. ( >iir \MIUT lank is air tight and sealed 

from all side along with over flow is fix NRV (Non Return Valve) where no outside air enter in water. It is safe from Sun U V 

rays.and algae. Water keep its fresh nature till 30 davs because of non entrance of Sun ravs and-Outside air contamination. Zero 

entrance of Foreign particle, no bacteria growlk and no risk of water born diseases, storage water is safe and drinkable in I 00 days. 

Our Weather Proof Water Tank is environment friendly, Maintenance free, high strength, low weight and no plastic smell. Along with 

easy to install as we provide Inlet, outlet and Overflow with NRV Valve. Note:- * Repeat boxes in case of more than one entry. *To 

be signed by the applicant(s) or by authorized regisicred paiem agem. *Name of the applicant should be given in full, family name in 

the beginning. ^Complete address of the applicant should be given stating- the,postal index no./code, stateand country. ^Strikeout the 

column(s) winch is/are not applicable. 
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   3)GUPTA, Monika 

   4)SINGH, Vinay Kumar 
 

(57) Abstract : 

The present invention disclosure is novel heterocyclic compound and method of synthesis thereof. The disclosure presents novel 

heterocyclic compounds, particularly a process of preparation of novel heterocyclic compounds with  a novel modified synthetic 

process. 
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   1)BHARAT KWATRA 
 

(57) Abstract : 

The composition for dietary supplement comprises of formulation having a first part of a solvent, a second part of carotenoids and 

amino acids, a third part of a herbal extract and a fourth part including vitamins and minerals, the carotenoids and the amino are mixed 

to form a carotenoid compound gradient and the amino acids makes the pool of amino acid, which turns them to form of zwitterions 

for enhancing the stability and rapid absorption of the composition and the herbal extract perform redox reaction in presence of the 

amino acids and the solvent for having enhanced effects of the formulation. Claims: 10, Figures: 6 Figure 1 is selected 
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(72)Name of Inventor : 

   1)BHARAT KWATRA 
 

(57) Abstract : 

The present invention relates to a Nutrient Supplement for treating health problems, comprising a composition having a first part made 

up of a vitamin with a peptide prepared by mixing collagen peptide, L-arginine, and Vitamin k2-7 to form zwitterions and a second 

part of a stabilizing compound having curcumin, piperine and rosehip extract mixed in a ratio with an activated compound having a 

chondroitin sulphate mixed with a sodium hyaluronate in a ratio for enhancing the stability and rapid absorption of the composition. 

Claims: 10, Figures: 1 Figure 1 is selected 
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(57) Abstract : 

The present invention is related to the system and method for detection & control of front side collision in electric vehicle and method 

thereof. The vision sensor, motion sensor and ultrasound sensor are used to detect and predict collision. In another perspective of the 

present invention is detection of the obstacle is performed without using the sensor through a predictive algorithm operated parallel to 

the electric vehicle. The vehicle electronic controller unit is used to control vehicle dynamic, vehicle speed and vehicle vibration 

according to the passive collision detection (without sensors) or active collision detection (with sensors) with a considering plurality of 

the static and dynamic parameters of the vehicle, outcomes of a gyroscope module and type & distance of the obstacles. 
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(57) Abstract : 

The present invention relates to a nanogel formulation for transdermal delivery of phytochemical active agents and a method of 

preparation of the same. The formulation is based on nanoemulsion for increasing the solubility and bioavailability of an active agent. 

The nanogel formulation comprises of a phytochemical active agent, an oil phase, a surfactant, a cosurfactant, an aqueous phase and a 

gelling agent. The nanogel formulation is prepared by a method comprising of following steps: a) dissolving an effective quantity of 

the phytochemical active agent in the oil phase to form a active agent loaded oil phase, b) adding the surfactant: cosurfactant mixture 

(Smix) and the aqueous phase to the active agent loaded oil phase to form a nanoemulsion, and c) adding the gelling agent to the 

nanoemulsion to obtain the nanogel formulation. 
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(57) Abstract : 

The present invention relates to a gastro-retentive in situ gel formulation and a method of preparation of the same for controlled drug 

delivery. The gel formulation comprises of a COX-2 inhibiting active pharmaceutical agent, a high viscosity gum polysaccharide, a 

swelling agent, an effervescence generating agent, and distilled water. The method of preparation of the formulation comprises of the 

steps of: a) dissolving an effective quantity of the gum polysaccharide and swelling agent in water to obtain a polymer mixture, b) 

stirring the polymer mixture followed by adding the effervescence generating agent to the mixture to form a viscous solution, and c) 

adding an effective amount of the active pharmaceutical agent to the solution and stirring to obtain the formulation. 
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(57) Abstract : 

The present invention relates to a polysaccharide gum derivative based nanosuspension formulation for controlled drug delivery of 

water insoluble drugs. The formulation comprises of: a carboxymethyl derivative of a natural polysaccharide and an active 

pharmaceutical ingredient in a ratio of 1:1. The nanosuspension formulation is prepared by a method comprising the steps of: first 

forming a polysaccharide derivative solution and a drug solution, then adding the drug solution to the polysaccharide derivative 

solution to obtain the nanosuspension formulation. 
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(57) Abstract : 

The present invention relates to a nanosuspension formulation for controlled drug delivery. The formulation comprises of: a 

hydrophilic natural gum, an inert matrix of chitosan and an active pharmaceutical agent. The nanosuspension formulation is prepared 

by a method comprising the steps of: first mixing the natural gum and the inert matrix in the ratio range from 1:3 to 3:1, preferably 

1:1, to form a polysaccharide nanosuspension solution followed by adding an effective amount of the active agent to the 

nanosuspension to obtain the drug containing formulation. 
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(57) Abstract : 

The present disclosure provides a system and method for providing information associated with physical objects. The system includes 

a computing device and an apparatus. The apparatus includes a support structure having a first base member and vertical support 

members coupled to the first base member such that support structure configured to hold computing device above the first base 

member and in between vertical support members; and a mirror having first end and second end coupled to the vertical support 

members at a predetermined angle, respectively, from top and located above the computing device such that mirror is adapted to 

reflect image of physical object placed on first surface. The computing device is configured to: obtain information associated with 

reflected image of the physical object; and process the information to obtain output data associated with the processed information 

corresponding to the physical object. 
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(57) Abstract : 

The present invention relates to a unified employee database system for employees employment history, background and verification. 

The unified employee database system comprises a plurality of databases and a plurality of modules stored on server, database, 

application, website, cloud, data-center or similar storage medium either virtual or physical and the same to be accessed via registered 

users with all/any internet/network enabled device. The innovative system of the present invention is first in its kind which enables 

different employers and government organizations to share employees employment history, such as Employees Professional, Social 

and Work history including but not limited to all/any review, rating, assessment, feedback and current employment data. A method of 

inserting, collecting, storing, compiling, processing, analyzing, verifying, listing and publishing employees data for employees 

employment history, background and verification is also disclosed. A method of accessing and reviewing employees data by using 

said unified employee database system is also disclosed. 
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(57) Abstract : 

The subject matter disclosed herein relates to new and improved methods and systems for monitoring a driver of a vehicle to 

determine whether the driver is falling asleep or otherwise unable to operate the vehicle. More particularly, the invention discloses 

smart wearables (100), particularly smart band (101) and an eye scanner (102). The smart band (101) records and collect the data 

related to the blood pressure and eye scanner (102) check the down the drivers drowsiness level, A display unit (105), attached to the 

steering wheel and having a number of EEDs, gives a visual indication of the drivers drowsiness level. 
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(57) Abstract : 

In Health care Wireless Sensor Network (WSN), congestion obtained when the incoming rate of all sources goes beyond the occupied 

capacity of sensor nodes. Drop of packets in the buffer, increased end-to-end delay, decreased packet delivery ratio and decreased 

lifetime of sensor nodes (excessive energy consumption of sensor nodes) are some of the issues looked because of congestion. The 

congestion must be controlled for increasing the lifetime of sensor nodes. To address this challenge, an efficient router-based Energy 

efficient Adaptive Data Transmission Congestion control (EADTC) protocol for Health care WSN at the transport layer is proposed 

that limits congestion. The proposed EADTC algorithm gives importance to sensitive traffic (high priority emergency data traffic). It 

is implemented and tested in NS2 network simulators. The proposed Energy efficient adaptive data transmission congestion control 

algorithm works well in comparison with the some of the congestion control algorithms of Health care WSN. 
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(57) Abstract : 

A low power regenerative comparator is very useful in Successive Approximation Register (SAR) type Analog to Digital Converter 

(ADC) for a Wireless Sensor Node (WSN). A regenerative type comparator generates output pulses by comparing input with a 

reference input. This paper deals with control of a power with an adjustable duty cycle. The regenerative comparator with an 

adjustable duty cycle and a positive feedback of a latch will help in improving accuracy, speed and also in achieving the less power 

consumption. The optimum value of a duty cycle is determined with taking into onsideration of metastability timing constraints. The 

proposed low power regenerative comparator circuit is designed and simulated by using TSMC 180 nm CMOS technology. The 

comparator consumes power as low as 298.54 nW with a regenerative time 264 ps at 1 V power supply. The duty cycle has a direct 

relationship with the average power consumed. A comparator uses a clock signal, i.e., variation in the period of a clock varies the 

power. The optimum duty cycle defined as the ratio of the active or onperiod to the total pulse width. The non-linear behavior of 

timing constraints (TS, TH) i.e. setup and hold time will affect the power consumption. The optimum time is determined using 

minimum and maximum TS, TH. This timing constraint will insert additional stages of a register and dissipating extra power. 

Therefore, to determine the appropriate timing constraints for a valid range is considered i.e. (TS,r, TH,r). 
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(57) Abstract : 

An electronic distributed computing system connecting both merchant and customer devices implements a referral marketing program 

that rewards customers for recruiting other customers to purchase products from the merchant and join the referral marketing program. 

A customer uses an application to purchase a product or service and is invited to join the referral marketing program. The customer is 

optionally invited to select an incentive level and a target number of recruits. After paying a referral program fee that varies based on 

the cost of the customer™s purchase, the incentive level, and the recruiting target, the customer obtains the targeted number of 

electronic referral keys. The customer provides these referral keys to recruited customers in exchange for a predetermined resale 

program fee. The recruited customer can redeem the referral key to join the referral marketing program and obtain their own referral 

keys, after making a purchase from the merchant. 

No. of Pages : 64 No. of Claims : 20 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53922 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201921044327 A 

(19) INDIA  

(22) Date of filing of Application :01/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : JAWAHAR MODEL FOR DOUBLING INCOME OF RESOURCE CONSTRAINED MARGINAL 

FARMERS 
 

  

(51) International classification  :A01N15/24  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)THOMAS MONI 
      Address of Applicant :PRINCIPAL SCIENTIST & PRICIPAL 

INVESTIGATOR NETWORK PROJECT ON HARVESTING 

PROCESSING AND VALUE ADDITION OF NATURAL 

RESINS AND GUMS, DIRECTORATE OF RESEARCH 

SERVICES, JAWAHARLAL NEHRU KRISHI VISHWA 

VIDYALAYA, JABALPUR, MADHYA PRADESH, INDIA, 

PIN-482004. Madhya Pradesh India 

(72)Name of Inventor : 

   1)RAUT VISHAL 

   2)KHICHI ANKIT 

   3)PATIL DHANESHWAR 

   4)KAKADE SUMIT 

   5)PATIDAR RAHUL 

   6)VAJPAYEE SHIVAM 

   7)THOMAS MONI 

   8)TRIPATHI NIRAJ 

   9)MISHRA PRAMOD KUMAR 
 

(57) Abstract : 

ABSTRACT Small and marginal farmers constitute a major farmer group in India. Though, a majority in this group is socio-

economically weaker, but are efficient resource managers. The mean monthly household expenditure of these farmers is generally 

more than the earning from their farm output. Farmers distress is a major concern among the policy makers. Doubling farmers Income 

is the major policy both at Central Government and State governments across the country. In this context, we have been working on 

different components and enterprises over years in Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur, Madhya Pradesh, especially 

targeting small and marginal farmers. Development of a technology of Lac production on Pigeon pea, which started in the year 1999, 

was refined and fine tuned at farmers field. Poor soil, sometimes-undulating landscape and inadequate irrigation resources are the 

major production constraints. The present model- Jawahar Model for doubling income of resource constrained marginal farmers is a 

combination of different crops / produce which serves as cash crop during different months across the year. Basically it is a Lac 

production based model with intercropping of tubers crops (Turmeric, Ginger, onion and garlic) on substrate filled in used 

Polypropylene bags. Green coriander is grown at the base of Pigeon pea plant, which is also grown in substrate filled in used 

Polypropylene bags. The Pigeon pea plant serves as host of Lac insect to produce lac crop, besides Pigeon pea grains and fuel-wood. 

Birds perching on the signage stand erected close to the Pigeon pea plant devour on the larvae of insect pests of Pigeon pea, reducing 

the yield loss. Used PET bottles filled with substrate is hanged on these signage stands to grow tomato crop and marigold flowers. The 

signage stand also serves to hold the full-grown Pigeon pea. The Pigeon pea plants are spaced at a distance of 6feet x 6feet (Plant to 

plant and row to row). 
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(57) Abstract : 

Abstract:- Indian Salt Shaker Manhole Cover (ISSMC) The present disclosure relates to the field of manhole covers. ISSMC (Figure 1 

and Figure 2) is designed to discharge flood water safely. The ISSMC (Figure 1 and Figure 2) have to types ICSSMC (Indian Circular 

Salt Shaker Manhole Cover) and IRSSMC (Indian Rectangular Salt Shaker Manhole Cover). ICSSMC comprises of Frame (1) in 

which Upper Cover (2) & Lower Cover (3) are placed . Key Slot (4) of plus + shape is provided at the centre. Connecting Nut & Bolt 

(5) are used to connect both the covers. Opening of Upper Cover (6) & Opening of Lower Cover (7) are of same size and shape. 

Metallic Plate(8) also have same area of opening as that of upper cover as it attached to upper cover. IRSSMC comprises of Frame (1) 

in which Upper Cover (2) & Lower Cover (3) are placed . Key Slot (4) of rectangular shape is provided at the centre. Opening of 

Lower Cover (5) is provided for discharge flood water safely. 
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(57) Abstract : 

This invention relates to a Novel device for reducing thermal emission of exhaust of any internal combustion engine. The present 

invention can be installed on any engine exhaust from running vehicle of all kind, sea, train, air etc. and can be incorporated in moving 

or stationery engine exhaust. 
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(57) Abstract : 

Abstract Hybrid of electric motor and electricity generator machine shows dual application of both electric motor and electricity 

generator together. Generation of current depends on electric supply to first armature and magnetic field arround both armatures to 

make electromagnetic field in first armature which moves with rotor and second armature also moves which gives induced 

electromagnetic field is transmitted by slip rings in to electricity. Produced electricity used for moving first armature and also for 

further use. 
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(57) Abstract : 

ALTERATION IN MOBILE CHARGER WITH HEAT LEVEL AND CHARGING PERCENTAGE INDICATOR ON THE 

CHARGER. ABSTRACT A innovative and easily displayable friendly charger consisting of a LED board onto which 2 units are 

displayed showing battery percentage and heat level of the charger which is programmed onto a IC which is fitted in the charger. This 

features are given for easy access. The heat level displayed on the LED board, is to prevent charger from overheating and thus will 

increase the life of the charger. The second specification which is showing the battery percentage of the mobile to prevent it from over 

charging. The main motive to build this charger is to increase the life of the charger as well as the cell phone or mobile, to make this 

product, overall positive and success. 
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(57) Abstract : 

ABSTRACT The present invention is relates to fire problems and smoke coming out during the fire which can causes many hazards to 

human and environment. In this clay based phosphorous functionalized with support of sodium polyacrylate dough composite 

prepared to solve this problem. The dough material is synthesized by simple addition method with stirring at room temperature. The 

invented material is successfully prepared and applied on match stick and wire for the fire retardant test. The dough is also have the 

advantage that it can absorb the smoke coming during the fire. 
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(57) Abstract : 

ABSTRACT SYSTEMS AND METHODS FOR TRAINING POSTURE The present product relates to improvements in the posture 

of a person. With increasing pressure of work on people, there has been a significant increase in the number of people suffering from 

posture related problems and also in the gravity of these problems. People dont realise how grave the issue is until the problem 

becomes so serious that the person is slouching all day, in every task he does. Research reports show that on an average, in current 

generation, 60% of people suffer from posture related problems like slouched back, bent neck, disfigured hips and also internal body 

problems like indigestion, poor blood pressure, etcetera. Not only senior citizens with weakened body are the victims but also young 

people, teenagers living a sedentary life in front of computers form a big portion of the victims. Keeping this in our mind as the 

problem to be solved, we came up with a solution which will help in solving this issue for any user irrespective of its age, sex, 

etcetera. Our product is a user friendly device which calibrates itself differently for different users. Its a lightweight portable device 

which is to be worn on the back using sticky pads. It warns the user when he leaves the ideal posture and in this way it trains him to 

maintain a good posture. The posture can be different for different tasks in a day and our product works impeccably in all cases. It has 

an intelligent warning system which consists of a set of vibratory motors. The warning from vibrations will be in such a way that the 

combination of motors vibrating will indicate the user the direction where his ideal posture lies. The product can be controlled from a 

user friendly app on a cell phone and set it on or off according to his convenience. The product records the number of times a person 

slouches and the task in which he slouches and depending on that data, it displays an analysis to the user of how and when he slouched 

on the app. This proves helpful for the user because he understands when hes slouching the most and when hes supposed to be careful 

with his posture. This makes it easy for him to understand how long he should be using the product in a day. After some time of 

regular use, the user will get habituated to maintain a good posture and eventually get rid of the problems he was suffering from. 
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(57) Abstract : 

6. ABSTRACT: For the development of this work, we selected several CNN architectures and trained i I them end-to-end with hand 

radiograph images using only their pixel information. With these experiments we seek to evaluate the capacity of the models to learn 

RA visual features in a ! similar way a rheumatologist uses in a diagnosis. III.l. Image dataset The images used in this study came 

from the department of Rheumatology in Hermanos Ameijeiras Hospital, located in Havana, Cuba. They consist in 92 gray-scale 

digital radiographs of both hands, used by medical specialist in their diagnosis of RA. In Table 1 the characteristics of this dataset are 

displayed. III. 1.1. Ethics All medical images are anonymous, it is not possible to relate the patients name to the radiograph, and they 

were only used for the development of this work, following all rules of confidentiality. Table 1. Image database characteristics. 

Number of cases 92 With RA 37 Without RA 55 Image resolution 4280x3520 pixels Image format DICOM Color depth 12 bits III.2. 

Software tools For the implementation of neural networks, the open source library Keras was used. It is available in Python, and uses 

Googles Tensorflow as its backend. We chose it for its simplicity, speed and control during the design of complex networks. OpenCV 

and Numpy modules were used to handle and process the images. III.3. Preprocessing In the first stage of data processing, the pixel 

matrix of the image was extracted, discarding all metadata information attached to the DICOM file header such as patients name, sex, 

age, etc; ensuring the anonymity of each case in this research. Then, the resolution of the image was decreased from 4280x3520 to 

256x204 pixels, keeping only 0:3466% of the original data. Finally, the values of the pixels were normalized in a range between 0 and 

1. 

No. of Pages : 7 No. of Claims : 6 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53930 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201921045262 A 

(19) INDIA  

(22) Date of filing of Application :07/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CFD ANALYSIS OF ERYTHRITOL MELTING PROCESS IN A CLOSED CYLINDRICAL 

CONTAINER 
 

  

(51) International classification  :G06K6/25  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DR. SANJEEV REDDY K. HUDGIKAR 
      Address of Applicant :E6/15, PREM PARK, MASULKAR 

COLONY, PIMPRI, PUNE-411018, MAHARASHTRA, INDIA. 

Maharashtra India 

   2)C. THIRUPATHAIAH 

   3)S. RAMESH BABU 

   4)PRASAD SHIVRAM KAMBLE 

   5)MAHALINGESH BAGALI 

   6)SANJEEVAKUMAR KHANDAL 
(72)Name of Inventor : 

   1)DR. SANJEEV REDDY K. HUDGIKAR 

   2)C. THIRUPATHAIAH 

   3)S. RAMESH BABU 

   4)PRASAD SHIVRAM KAMBLE 

   5)MAHALINGESH BAGALI 

   6)SANJEEVAKUMAR KHANDAL 
 

(57) Abstract : 

6. ABSTRACT: For the development of this work, we selected several CNN architectures and trained them end-to-end with hand 

radiograph images using only their pixel information. With these experiments we seek to evaluate the capacity of the models to learn 

RA visual features in a similar way a rheumatologist uses in a diagnosis. III.l. Image dataset The images used in this study came from 

the department of Rheumatology in Hermanos Ameijeiras Hospital, located in Havana, Cuba. They consist in 92 gray-scale digital 

radiographs of both hands, used by medical specialist in their diagnosis of RA. In Table 1 the characteristics of this daiaset are 

displayed. III.1.1. Ethics All medical images are anonymous, it is not possible to relate the patients name to the radiograph, and they 

were only used for the development of this work, following all rules of confidentiality. Table 1. Image database characteristics. 

Number of cases 92 With RA 37 Without RA 55 Image resolution 4280x3520 pixels Image format DICOM Color depth 12 bits III.2. 

Software tools For the implementation of neural networks, the open source library Keras was used. It is available in Python, and uses 

Googles Tensorflow as its backend. We chose it for its simplicity, speed and control during the design of complex networks. OpenCV 

and Numpy modules were used to handle and process the images. III.3. Preprocessing In the first stage of data processing, the pixel 

matrix of the image was extracted, discarding all metadata information attached to the DICOM file header such as patients name, sex, 

age, etc; ensuring the anonymity of each case in this research. Then, the resolution of the image was decreased from 4280x3520 to 

256x204 pixels, keeping only 0:3466% of the original data. Finally, the values of the pixels were normalized in a range between 0 and 

1. 
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(57) Abstract : 

5. ABSTRACT: Power generated by wind turbine is converted in DC by rectifier circuit and CUK convertor is used for the regulation 

of solar power generation which regularly refers the operation of sources and switches the corresponding converters and fed into 

change the battery or to the load through inverters. Inverter output is connected to the load and converter voltage is stepped up by a 

transformer. Wind turbine is used to convert the wind power into electric power. Wind turbine systems are available in range between 

from 50W to 3-4 MW. In DC-DC CUK Converter the capacitor C connected alternatively to input and output and transfer energy of 

the converter commutation of the transistor and the diode. To convert the input voltage source (Vi) and the output voltage source (Co) 

into current sources inductor L are used. Charging a capacitor with a current source prevents resistive current limiting and its 

associated energy loss. As with other converters the Cuk converter can either operate in continuous or discontinuous current mode. 

However, unlike these converters, it can also operate in discontinuous voltage mode .The power losses of the converter are minimized 

in order to maximize the converter. A genetic algorithm was implemented as the optimization technique, and the optimal duty cycle 

and switching frequency of the converter were found based on the-reliability constraints. The capacitors, inductances, and other 

parameters of the converter were selected to satisfy the desired electrical constraints of the converter. Simulation and experimental 

results were presented to validate the feasibility of the proposed design methodology Inductor L is in series and capacitor C is in shunt 

with load. Dc resistance is very small hence choke (L) allows the dc component to pass through easily. Very high capacitive reactance 

acts as open circuit and passes DC current through Dc output voltage is obtained. Inductive reactance XL=2PfL is high for AC 

components therefore ripples are reduced. Use of Choke filters current flows continuously therefore transformer is used more 

efficiently. Low ripples at output and independent of load current voltage, drop across inductor is smaller than load resistance R 

because load resistance small. Fully electronic MPPT System that changes the operating point. Model delivers maximum available 

power and increase charging current. A PWM INVERTER is a circuit which converts a DC power into an AC power at desired output 

voltage and frequency. The harmonics content of output voltage can be minimized or reduced significantly by switching technique of 

variable high speed power semiconductor devices.The DC power input to the inverter may be battery, fuel cell, solar cell or other DC 

source. 
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(57) Abstract : 

5. ABSTRACT From the numerical analysis from Table-I, we can conclude that when the range of obstacle increases from 50cm to 

500cm the low latency can be achieved easily by our proposed algorithm. The efficiency of the system at distance of 50cm is 92.19% 

whereas at the distance of 500 is 84.10%. From the information provided in Table-II, we can say that the visually impaired person can 

get an overall idea of the surrounding environment. We have also designed the PCB with minimum cost and hence it provides cost-

effective solution for designing smart stick. The power saving capability and energy saving of the designed stick are high. The 

implantation of GPS has provided the real-time location of the visually impaired people while communicating with the other smart 

phone. The Smart Walking Stick proved to be very effective in providing an accurate navigation to a skilled user. The smart cane 

could detect the obstacles even above the knee height and up to 5 meters away. Hence, this proved to be advancement on the previous 

white cane. The buzzer and vibration pattern proved to be very effective in guiding the person. It was easy for the visually impaired 

person to remember the patterns and travel accordingly, avoiding the obstacles. The stick was tested for walking on pavements, admits 

trees and plants in the garden, and walking around a house. The stick was successful in providing guidance for traveling through a 

door providing the sense of obstacle on left and right side and not in the center. The stick was effective for students traveling between 

library racks or within corridor while commuting between classes. All the experimental results were carried in real time in the blind 

school. In our future work, we will work on the artificial intelligence which we will incorporate with the smart stick-SWSVIP. The 

Internet of Things will be the new idea to incorporate with the smart stick but the security and privacy issues will be the interesting 

parts to investigate. 
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(57) Abstract : 

The present invention is related to multi-kernel sparse learning based method for directional of arrival estimation. The invention 

disclosure present Multikernel Sparse learning (MSL) approach with mixture modeling for the Sparse Signal Recovery (SSR) problem 

to improve the performance parameters including the PSNR and the RMSE of the estimated sparse signal in the underdetermined 

condition. The Expectation Maximization algorithm is exploited to obtain the convergence in the mixture modeling MSL method. 
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(57) Abstract : 

The present invention relates to crescent wave energy converters. The main object is to generate electricity. The proposed device uses 

the energy from ocean waves or currents to perform useful work such as production of electricity, water pumping and obtaining fresh 

water from saline water using reverse osmosis. In this type of devices one end of device is fixed and another end is free to move. A 

device is developed having crescent shape to convert both kinetic and potential energy into vertical motion of the device. Thus, this 

motion is use to rotate the generator to generate electricity. Following invention is described in detail with the help of Figure 1 and 2 

of sheet 1 and Figure 3 and 4 of sheet 2 showing representation of proposed invention. 
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(57) Abstract : 

ABSTRACT œA Meta Search System for Real Time information on Medical and Utility Services and a Method Thereof• A method 

for meta searching system for real time information on medical or retail market item including receiving a user request for a medical 

item from a mobile device or computer for seeking real time information in and around the area of the user for its availability; 

transferring the user request to the remote/system () server to find the details of the medical/retail item in the database and its quantity; 

further, the location of the store/shop in which the medical item/retail item is available near the user is identified using the user 

location; the information of the medical item/retail item is fetched with the details of the store/shop in which it is available and 

displayed on the screen; on selection of the store/shop, the system navigates the user to the selected store/shop; through online 

purchase, a lock on item(s) in the selected store/shop is achieved. Figure 1 
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(57) Abstract : 

ABSTRACT Herbal Ayurveda Inhaler Composition is Product and methodology for preparation of anti-allergy and pure herbal 

Inhaler without the use of any harmful, toxic ingredients comprising of natural Spices as the base of this product in which oils of 

Eucalyptus, Neem, Ginger, Rose petals, Orange peels, Turmeric, Sandal wood, Menthol and Camphor is added, Extract of Aloevera, 

Jasminium grandiflorum (Chamali), Jasminumauricutalum (Jui), Jasminumofficinale (Jai), Azadirchtalndica, Lemon, MenthaSpicata 

Linn (Mint): peppermint possesses anti fungal&anti bacterial qualities, both are great features to have in the Inhaler, fig 1 
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(57) Abstract : 

The present invention relates to a method and apparatus consisting of a signal-sending device and a signal-receiving device. The signal 

receiving device identifies the signals containing the information broadcasted by the signal sending device and communicates the 

information to the user of the signal-receiving device. 
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(57) Abstract : 

The present disclosure envisages a fabric comprising recycled fibers between 25% to 70% w/w of the fabric. The fabric comprises at 

least one recycled ring spun yarn having recycled fibers at least 25 % w/w of the recycled yarn. The present disclosure further 

envisages a ring spinning process for manufacturing a yarn having recycled fibers. The process includes a step of simultaneously 

drafting at least two roving in a spinning frame machine and condensing the drafted fibers to obtain a recycled yarn. At least one of 

the rovings or each roving comprises recycled fibers so as to provide the recycled yarn having recycled fibers at least 25% w/w of the 

yarn and tenacity more than 13 cN/Tex. The length of each recycled fiber is at least 15 mm. 
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(57) Abstract : 

Methods and composition are provided for effective relief of pain. The composition comprises a synergistic formulation. Methods of 

making the same are also disclosed. The composition contains methocarbamol and at least one non-steroidal anti¬inflammatory drugs 

in an injectable pharmaceutical formulation supplied in a single dosage or multi dose form. The non- steroidal anti-inflammatory 

drugs in the formulation preferentially include diclofenac sodium and paracetamol. 
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(57) Abstract : 

5- ABSTRACT: Composite materials play important role in many industrial applications. Researchers are working on fabrication of 

new composite materials to enhance the applicability of these materials. Chopped strand mat glass fiber reinforced polymer 

composites is widely used in many industrial applications particularly in the automotive industry due to advantages such as low 

weight, ease of processing, price and noise suppression., The objective of the present work is to analyze mechanical and wear behavior 

of chopped strand mat E-glass fiber, reinforced in epoxy matrix with carbon powder as filler. Three different types of composites are 

fabricated using 10% carbon, 20%carbon and 30% carbon with epoxy resin and hardener. The epoxy resin and hardener are mixed in 

10:1 weight ratio. The present work shows that incorporation of carbon filler into E-glass fiber epoxy reinforced composites modifies 

the hardness compressive and wear properties of the composites when compared with unfilled E-glass epoxy composite. 
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(57) Abstract : 

A movable energy management system (500) for providing power backup is disclosed. The system (500) comprises a cart (506), an 

enclosure (302), a plurality of shelves (104), a battery housing (106), a set of lithium ion batteries or cells (108), a hybrid inverter or 

battery inverter (102), a Battery Management System (BMS) (116), a temperature sensor (118), a humidity sensor (120), and a cooling 

unit (112). The system further comprises a controller to monitor a temperature and a humidity condition inside the enclosure (302). 

The controller is configured to automatically shut off electrical connections within the system (500) in any event of fire, fault, or in 

overheating scenarios. The system (500) is configured to operate in a bypass mode, a solar mode, a battery mode, a grid mode, a 

generator mode, and others. 
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(57) Abstract : 

ABSTRACT [86] My Invention is totally applicable of India, You know Annually a huge amount of new roads are overlaid on 

existing road pavement in which a layer of existing bitumen pavement is removed for road development purposes. Utilization of such 

waste as Reclaimed Asphalt Pavement to replace natural aggregates partially could be helpful both for environmental and economic 

aspects in the construction industry. Also disposal of waste materials including waste plastic bags has become a serious problem and 

waste plastics are burnt for apparent disposal which cause environmental pollution. Utilization of waste plastic in bituminous mixes 

has proved that these enhance the properties of mix in addition to solving disposal problems. Bituminous materials are extremely used 

for road construction because of their perfect binding properties and as well as water retaining properties. The purpose of this 

Invention is to find the effects of reclaimed asphalt pavement (RAP) and Plastic content on various characteristics of Bituminous 

wearing course. The bearing capacity of the wearing course depends on the Reclaimed Asphalt Pavement (RAP) content mixed with 

the conventional aggregate. 
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(57) Abstract : 

The present invention relates to a novel system to reduces the exhaust heat air temperature of all types of air conditioner any the 

machine/engine. The invention is useful to reduce the heat dissipated from the outdoor unit of the air condition or radiators of any 

engine. The invention is used to reduce the heat dissipated into the environment with an attachment device which will reduce the heat 

before dissipated. 
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(57) Abstract : 

The present invention discloses a tank mounted helmet locking system and mechanism that has swinging arm. The swinging arm 

secures the helmet by the helmet frame/shell and advantageously facilitates resting the helmet upright as worn on head when in a 

locking position. The tank mounted helmet locking system advantageously activates a deodorizing module that emits/sprays refreshing 

deodorant inside the helmet when the helmet is locked. The fuel-tank mounted helmet locking system and mechanism for motorbikes 

is operated by using existing motorcycle key, provides a storage space and is connected to a smartphone application. 
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(57) Abstract : 

The present disclosure of the invention is related system composition of cement substitutive materials and method of preparation 

thereof. The objective of the present invention to provide overcomes the inadequacies of the prior art in preparation of composition of 

cement substitutive materials. 
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(57) Abstract : 

A method to control the unwanted rise of volume in television or any audio system. A system and method for automatically adjusting 

the volume of an audio system to compensate for unwanted variation in amplitude level of the channels. The problem occurred while 

watching TV, due to commercials advertisement. Reducing the unwanted increase of volume due to effective commercial 

advertisement is not feasible solution every time as the frequency of such commercial advertisement is more than 5 per 15 min. So, the 

system is presented which will take care of increased sound volume at the duration of commercial advertisement. Corresponding 

system is described. FIG. 2 WILL BE THE REFERENCE FIGURE 
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(57) Abstract : 

7 . Abstract: Every year 8 metric ton of plastic enter ocean causing death of many aquatic animals. Cleaning this plastic waste is major 

problem. The designed system is capable of cleaning ocean plastic on the surface of water as well as under the water. The AUV uses 

object detection and image processing for detecting plastic. After detection it is collected using robotic arm. If the size of collected 

waste is large it is compressed by the compressor and collected in the net. Compressing increase efficiency of system as it can collect 

more plastic. The plastic is then stored in net like structure. 
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(57) Abstract : 

The present disclosures relate to an educational puzzle device in a cube form having rotatable blocks to provide mathematical and 

analytical exercise. The device incorporates multiple rotatable blocks (104, 106, 108) removably coupled to a central core 200 such 

that the blocks (104, 106, 108) are configured to be rotated longitudinally and transversely relative to the central core in a random 

manner to change relative position between each of the rotatable blocks. Each of the blocks (104, 106, 108) incorporates a male 

protrusion 110 to engage with a female protrusion 202 of the central core 200 to form a tight fit cubic structure. The visible faces of 

each of the blocks (104, 106, 108) are be provided with a distinct numerical value ranging from 1 to 54, and the visible face of the 

centre blocks of the educational puzzle device are provided with numerical values comprising 5, 12, 23, 32, 41 and 50. 
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(57) Abstract : 

Systems and methods are provided for transportation of a cargo. A first set of data packets that pertain to one or more attributes of the 

cargo are received from a computing device. Publish status of the received first set of data packets is received. When the data packet 

has the private publish status a list of one or more freights available for transportation of the cargo is displayed. Further, one of the one 

or more freights is selected from the list based on the weight and commodity type of the cargo. Subsequently it is determined that 

whether the selected one of the freight has a public posted status or a private posted status. When the selected freight has the public 

posted status a set of data packets are transmitted that pertain to attributes related to the selected at least one of the freights for 

transportation of the cargo. 
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(57) Abstract : 

The present invention relates to a process of preparation of highly stable anthocyanin wherein stabilization of anthocyanin is carried 

out by co-pigmentation process using ferulic acid. The co-pigmented anthocyanins are highly stable and used as food additive and 

colorants in various fields and applications. The invention also relates to a process to enhance the thermal and color stability of 

anthocyanin pigment at higher temperature by using co-pigmentation of anthocyanin with ferulic acid.  
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   1)BHUVANESH KUMAR SHARMA 
 

(57) Abstract : 

DEVELOPMENT OF MAGNETIC FLUX LEAKAGE TOOL FOR INSPECTION OF OIL AND GAS PIPELINES The present 

invention discloses a magnetic flux leakage inspection tool and method for inspection of oil and gas pipelines wherein the inspection 

tool comprises of five sections for carrying out different functions of the tool and these sections are classified as drive section (3), 

magnetizer section (4), CPU (Central Processing Unit) section (5), battery section (6), and transmitter section (7). The drive section 

(3) mainly drives the magnetic flux leakage inspection tool by extending along inside the oil and gas pipeline and drives the tool inside 

the pipeline. The magnetizer section (4) comprises of usage of heavy magnets due to which magnetized field is formed and sensors are 

installed between the magnetized field so that when the inspection tool is pulled by the drive section (3) so that a continuous flow of 

magnetic field goes on. Information is gathered for the pipeline highlight or deformity or damage locations are incorporated into 

virtual reality. 
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(57) Abstract : 

Disclosed is a pontoon (100) for loading and launching of marine vessels, such as ships and submarines. The pontoon (100) comprises 

ballast tanks (100a, 100b, 100c, 100d) present across entire area of the pontoon (100). A water inlet mechanism (102) may be used for 

filling water into at least one of the ballast tanks (100a, 100b, 100c, 100d). On a top surface of the pontoon (100), present above the 

ballast tanks (100a, 100b, 100c, 100d), is designed to load a marine vessel. 
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(57) Abstract : 

Disclosed is a fixture (100) for cutting a duct (110). The fixture (100) comprises a table (102), wherein the table (102) is capable to 

move along an x-axis. The fixture (100) comprises a set of first clamps (106) attached on the table (102), wherein the set of first 

clamps (106) holds a duct (110). The fixture (100) comprises a one or more gaskets (104), wherein the one or more gaskets (104) are 

installed at an inner side of the duct (110) and an outer pipe of the duct (110). The fixture (100) comprises a set of second clamps 

(108) affixed on a circumference of the duct (110) at a predefined distance, wherein the set of second clamps (108) are capable to hold 

the one or more gaskets (104) and the duct (110) together. The fixture (100) comprise a guide for keyway (302) for guiding the 

movement of the table (102). 
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   2)KURIAN, Alice Babu 
 

(57) Abstract : 

A device 100 and a method 500 for innovative launching of a marine vessel 110 is disclosed. The device 100 comprises a forward 

pontoon 130 attached to a front bottom portion of the marine vessel 110 by a first plurality of brackets 132. The forward pontoon 130 

comprises a groove 134 to engage with a bottom surface 112 of the marine vessel 110. The device further comprises an aft pontoon 

340 attached to a rear bottom portion of the marine vessel 110 by a second plurality of brackets 342. The forward pontoon 130 and the 

aft pontoon 340 are installed to the marine vessel 110 before launching the marine vessel 110 into a water body. The device 100 

provides an external buoyancy required at the time of launching the marine vessel 110 under tidal constraints. 
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(57) Abstract : 

VAPOUR SHIELD INSECT REPELLENT COMPOSITION AND SYSTEM THEREOF The present invention relates to a vapour 

shield insect repellent composition and system thereof, more particularly a sublimating vapour shield insect repellent composition 

comprising volatile non-toxic repellent substances along with other sublimable base material having a high degree of efficacy in 

repelling mosquitoes and other insects.  
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(57) Abstract : 

Disclosed is a process of fortification of rice kernels. The process comprises soaking the rice kernel in curcumin solution for color 

fixation and coating the rice kernels micronutrient solution to make fortified rice. The fortified raw rice made by the process of the 

present invention is homogenous blend of yellow colored coated fortified rice kernels in white raw rice. The cooked version of this 

blend of rice maintains the presence of yellow color identifiable fortified rice kernels that build a sense of trust and appeal to the 

consumer regarding the value one is getting from the cook version of the rice. 
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(57) Abstract : 

The invention provides an apparatus comprising a grease gun(10) having a delivery line (22), the apparatus being configured to return 

grease under pressure from within the delivery line (22) of the grease gun (10) back to a grease reservoir (14); the grease gun (10) 

comprising a dispensing head (12) fitted to reservoir (14) containing grease and including a grease inlet port (16), for receiving grease 

from the grease reservoir (14), a grease outlet port (20) connectable to the delivery line (22) for dispensing grease; a pressure chamber 

(18) wherein the grease inlet port (16) is in fluid communication with the grease outlet port (20) via the pressure chamber (18); a 

piston (28) operable for displacing the grease from the grease inlet port (16) to the grease outlet port (20); and a one-way flow control 

valve located between the pressure chamber and the grease outlet port to inhibit the reverse flow of the grease from the grease outlet 

port back into the pressure chamber; the dispensing head (12) further comprising a pressure return port (26),located upstream of the 

grease inlet port (16) and linked to the grease outlet port (20) by a pressure return passage and openable into the pressure chamber 

(18), for returning the grease under pressure to the pressure chamber (18) and the grease reservoir (14), in which the piston (28) acts as 

a valve movable between a first position where the pressure return port (26) is closed and a second position where the pressure return 

port (26) is open. 
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(57) Abstract : 

The present invention relates to a process for preparation of concrete mix using fly ash and glass fiber. The object of the proposed 

invention is to use of ultrafine low lime high volume fly ash as partial replacement for cement and sand along with glass fiber which 

improve the strength and durability properties of concrete. A composition of fine grain mix consists of up to 40% cement and up to 

40% sand replacement by ultrafine fly ash along with glass fiber in concrete composites. This invention is very useful for intense 

amount of fly ash for accomplishes the dense, durable and sustainable concrete. 
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(57) Abstract : 

In a day of vote polling, many users may access vote server via their mobile phones or computers. In server machine, a large scale 

software services are used to handle the large amount of overload conditions and a lot of HTTP requests and responses (votes and 

confirmation). As well as there is a chance of activation of residual faults may escape from software testing phases. In addition, the 

software faults created intentionally decrease the performance and increases the system downtime with huge costs. This work 

proposes light weighted but strong security services on server side and client side requests. The public online voting system is secured 

against all aspects of online threats. LIST OF ABBREVIATIONS AES Advanced Encryption Standard ATM Air Traffic Management 

CD Compact Disc CPU Central Processing Unit CRUD Create, Read, Update and Delete DAC Discretionary Access Control DOS 

Disk Operating System HMAC Hash-based Message Authentication Code HOTP HMAC-based One-Time Password HTTP Hypertext 

Transfer Protocol IDS Intrusion Detection System LMK Low Memory Killer MAC Mandatory Access Control OS Operating System 

OTP One Time Password OOMK Out of Memory Killer PBES Password Based Encryption Algorithm QR Quick Response SQL 

Structured Query Language TOTP Time-based Onetime Password URL Uniform Resource Locator XSS . Cross Side Script GUI 

Graphical User Interface 
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(57) Abstract : 

Liver is one of the most significant organs that is internally located in the abdominal area of the human body. The Computer Aided 

Diagnosis (CAD) system is mainly developed for the specialist to identify the liver diseases earlier from the abdominal CT images in 

order to replace the biopsy. The methodology is developed to provide an accurate segmentation and classification results by 

integrating various computational intelligence techniques for giving better treatment in order to increase the survival rate. In this 

module, the liver segmentation from the abdominal CT images is concentrated on by developing an integrated k-means with Chan-

Vese method. Initially, the input CT image is preprocessed by Cellular Model of Median Filtering (CMMF). Based on the PSNR 

performance of the preprocessing techniques, the suitable filtering technique is selected, and its resultant images are considered for the 

liver segmentation. Then, the filtering images are given as the input to k-means with Chan-Vese method, which segments the liver 

region from the given CT images. The liver tumor segmentation system, is developed by implementing various segmentation 

techniques such as Expected Maximization (EM) with anisotropic diffusion filtering. The Modified Local Tetra Pattern (MLTrP) 

technique is developed for extracting the features of the segmented tumor part, and the Multi Class Relevance Vector Machine (RVM) 

technique is implemented to accurately classify the types of tumor. The better segmentation technique is identified by using various 

performance measures such as Volumetric Overlap Error (VOE), Signed Relative Volume Difference (SRVD), Average Symmetric 

Surface Distance (ASD), Root Mean Square Symmetric Surface Distance (RMSD), Maximum Symmetric Surface Distance (MSD), 

and the results are compared with other methods. The preprocessing result of the proposed CMMF technique produces improved 

performance 40dB for non-public dataset. The MLTrP with Multi RVM provides better classification results in terms of increased 

accuracy (98.02 %), sensitivity (90.84 %) and specificity (98.65%). 
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(57) Abstract : 

Scientific workflows provide a group of features, which create them appropriate for execution in cloud infrastructures that present on-

demand scalability, which lets resources to be raised and reduced with the intension of acclimatizing to the request of applications. 

Previous research in implementation of scientific workflows in clouds attempts to reduce the workflow execution time 

disregardingtargets and budgets or concentrates on the reduction of cost when aiming to reach the application target and also does not 

reach the identification of the execution time of every task in the workflow.With the aim of stating disadvantages of existing research, 

an Enhanced Artificial bee colony based IaaS cloud Partial critical path with Replication (EAIPR)algorithm is proposed. It improves 

the probability of finishing the implementation of a scientific workflow application within a user-defined deadline in a public cloud 

environment. ABC algorithm is utilized to identify the parameters of tasks.They are the Early Start Time (EST) as well as theLatest 

Finish Time (LFT) that imitate workflow tasks to reduce consequences of performance deviation of resources with the intension that 

soft deadlines could be attained. The EAIPR algorithm utilizes idle time of provisioned resources to imitate workflow tasks in order to 

alleviate consequences of performance deviation of resources with the intension that soft deadlines could be In order tominimize the 

total execution cost of a workflow, first research work introduces an Enhanced Artificial bee colony based IaaS cloud Partial critical 

path with Replication (EAIPR). In the IC-PCP algorithm, the estimation of the time to complete the data transfer time for each task in 

the VM becomes difficult, if the number of tasks becomes high. In the resource provisioning problem, the objective function such as 

the Early Start Time (EST) and Latest Finish Time (LFT) are calculated usingjhe Artificial Bee Colony (ABC) algorithm. The goal of 

the proposed EAIPR algorithm is increasing the likelihood of completing the execution of a scientific workflow application within a 

user-defined deadline in a public cloud environment. This typically offers high availability but gives significant performance variation 

with the use of task replication. The EAIPR algorithm attains the least cost,when aiding a deadline set by the user. The outcomes 

prove that the EAIPR scheduler could identify better schedules of deadlines and decrease the complete execution time of 

applications,since the budget for replication rises. 
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(57) Abstract : 

As the population of the modern cities is increasing day by day due to which vehicular travel is increasing which lead to congestion 

problem. Traffic congestion has been causing many critical problems and challenges in the major and most populated cities. The main 

reason behind todays traffic problem is the techniques that are used for traffic management. Automatic Traffic Light is controlled by 

timers and electrical sensors. The lights are automatically getting ON and OFF depending on the timer value changes. While using 

electrical sensors it will capture the availability of the vehicle and signals on each phase, depending on the signal the lights 

automatically switch ON and OFF. Todays traffic management system has no emphasis on live traffic scenario, which leads to 

inefficient traffic management systems. The following features F are implemented in our proposed System 1.Priority based traffic 

clearance 2.Ambulance detection using Image processing 3.Safety message display on LCD 4.Red Signal break (Number plate 

detection) 5.If any obstacle in any particular lane then display ALERT message on LCD. Infra Red Sensor is used for finding the 

traffic flow in the road. Optical Character Recognition (OCR) is widely used Number plate recognition is a form of automatic vehicle 

identification. If vehicle pass through IR plate during red signal on condition then camera will get on to capture the number plate. 
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(57) Abstract : 

Smart solutions for underwater pollution monitoring are gaining importance with advancement in communication technology. 

Underwater pollution mainly arises in oceanic areas. Underwater pollution causes acidification, toxins, etc. The proposed invention 

describes an innovation over the recent works carried out in the field of underwater quality pollution monitoring. Also, a power 

efficient, simpler solution for underwater pollution monitoring based on Internet of Things technology is worked out. The developed 

model is used for testing the water samples and the data uploaded over the Internet are analyzed. The proposed invention also provides 

alert to a remote user, when there is a variation of water pollution parameters from the pre-defined set of standard values. Tools used 

are Embedded C and PHP design as software tool, and Embedded Controller, IoT Modem, Colour sensor, Turbidity Sensor, 

Conductivity Sensor, Temperature Sensor, PH Sensor as hardware tool 
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(57) Abstract : 

The present application relates to a novel series of 2-substituted benzylidene-3-oxo-7-phenyl-3,7-dihydro-2H-thiazolo[3,2-a]pyridine-

6,8-dicarboxamide and pharmaceutically acceptable salts thereof, and further relates to a method of using such compounds, and 

process of preparing such compound. 
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(57) Abstract : 

ABSTRACT The present invention relates to an automatic photo booth (9) comprising of a camera (1) with slider (2) which composed 

of motor and pulley controller by means of a controller (3). The controller (3) provides moment of the slider (2) by means of image 

recognition. The present invention further comprises of a photo path (5), wherein the processed pictures are moved to the said photo 

path (5) by means of the controller (3). The controller (3) processes the image, analyze the aspect of photos and is further coupled to 

printer (4), lights (6) and connected to speaker (7) and a touch screen (8), The said speaker (7) attached in the photo booth provides 

voice guidance for the user. 
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(57) Abstract : 

ABSTRACT OF THE INVENTION: Title: A fortified eggless cake premix composition anda process for preparation thereof The 

present invention discloses the composition of fortified eggless cake premix which is rich in protein, fiber and low in fat. There are no 

added synthetic preservatives and colorants. The egg protein is replaced by adding flour prepared from germinated legumes such as 

horse gram, green pea, soybean, chickpea, lentil, peanut, alfalfa, acacia, cowpea and the like. Among them, the germinated horse gram 

holds a rich amount of protein equivalent to 24% of the total nutritional value. The composition range of the eggless cake premix 

comprises 6-12% of germinated legume flour, 20-26% of whole cereal flour, 12-17% of milk solids, 35-45% of sweetener, 5-8% of 

flavoring agent, 0.5-0.8% of leavening agent, 0.2-0.5% of raising agent. To prepare the cake premix, the germinated flour is mixed 

with other dry ingredients such as whole wheat flour, milk solids, flavoring agent, sweetener, leavening and raising agent and stored in 

an air tight container. 

No. of Pages : 19 No. of Claims : 5 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53968 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941045025 A 

(19) INDIA  

(22) Date of filing of Application :06/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : REAL TIME HEALTH CARE SYSTEM FOR ELDERLY PEOPLE USING FUZZY SINGLE INPUT 

SINGLE OUTPUT MODEL 
 

  

(51) International classification  :A61B5/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)P.KUMARAN 
      Address of Applicant :4/1 A,BUDDHAR 1ST CROSS 

STREET PENNADAM(P.O),TITTAKUDI(T.K) CUDDLAORE-

606105 Tamil Nadu India 

   2)A.VIVEK YOGANAND 

   3)ALLEN JOSEPH.R 
(72)Name of Inventor : 

   1)P.KUMARAN 

   2)A.VIVEK YOGANAND 

   3)ALLEN JOSEPH.R 
 

(57) Abstract : 

Monitoring the health of a patient is necessary in-order to improve the patients health. Here we propose a method for monitoring the 

patients health in real time with the help of heart rate measurement. Fuzzy logic techniques are employed in order to calculate the 

heart rate precisely. The heart rate is acquired with the help of a sensor and a data acquisition card. A counter is initialized and the 

heart rate is counted and Lab VIEW is used for monitoring the patient in real time. 
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(57) Abstract : 

The present invention relates to Hepatoprotective Effect of the Seagrass - Enhalus Acoroides. The present experiment proves the DEN 

induced hepatocellular carcinoma in wistar albino rats has potent anticancer property. 200 mg/kg/day of EEEA dose was fixed for the 

treatment for DEN induced carcinoma. Results proved that the pretreated group and the standard drug silymarin treated group show 

normal values when compared with the control group. The post treated group show the values nearer to the pretreated group. In silico 

approach is an attempt at identifying the anticancer activity of bio-compounds against the liver cancer target AKT. The study was 

done to identify the binding capacity of the compounds include Phytol, Acetate, 9-Octadecenoic Acid (Z)-, 11-Octadecenoic Acid, 

Methyl Ester, 2-Hexadecenl-Ol, 3,7,11,15 Tetrameth, 9,12,15-Octadecatrienoic Acid, Ethyl Ester, (Z, Z, Z), and Solanesol against the 

target protein AKT. In conclusion, ethanolic extract of Enhalus acoroides shows hepatoprotective properties are safety at normal 

therapeutic doses and can be a potent anticancer agent. 

No. of Pages : 28 No. of Claims : 6 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53970 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941045088 A 

(19) INDIA  

(22) Date of filing of Application :06/11/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BIO NANO COMPOSITE DEGRADABLE PLASTIC 
 

  

(51) International classification  :B82Y5/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)The Registrar, Vels Institute of Science Technology & 

Advanced Studies (VISTAS)  
      Address of Applicant :Vels Institute of Science Technology & 

Advanced Studies (VISTAS) P.V.Vaithiyalingam Road, 

Pallavaram, Chennai-600117, India. Tamil Nadu India 

(72)Name of Inventor : 

   1)Ramakrishnan Thiruchelvi 

   2)Pandurangan Jayashree  

   3)Abhishek Biswal  

   4)Kannan Mirunaalini 
 

(57) Abstract : 

The present invention relates to the synthesis of bio nano composite layercomprising of seaweed extract fused with nanoparticle 

extract, used as a.biodegradable plastic. Here the preparation of bio nano composite degradable plastic includes the.following steps in 

sequence such as seaweed extraction, synthesising of nanoparticles activated .  from silver using nanotechnology methods* and 

formation of the nano composite ■   -layer.Nanotechnology plays a major, role in controlling the.matter or .atom in small scale.  

By using this technology a degradable plastic was- produced-and was   ■ characterized by using various instruments.The extraction of 

agar from the seaweed ■were done using nano synthesizing agents. The nano-synthesized agar was then added:with cocktail.protein 

by optimizing various pararheters. Mechanical properties of.Nanosynthesised seaweed agar based with cocktail protein fused Bio 

degrabale -  plastic was analysed through tensile testing.The sample was analyzed with the peaks  of 0 -630.7 nm. The particle average 

roughness is al. 59.72 lnm. The tip in contact for the redundancy is -0.24144.The surfaceskewness is-0.185085. Coefficient of kurtosis 

.. is 0.4J6182. The FT-IR spectrum of IR absorption bands ip the high waveregion at 933. cm1, and 2939 cm1; attributed to -OH. -

Ob and-CH2 asymmetric and  ■ - symmetric stretching vibrations. 
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(57) Abstract : 

Since the advent of automobile and aerospace industry, development of alternativeenergy storage devices with better properties has 

been the keen interest of researchers. This is the decade which will experience the development of future energy storagewith 

exceptional properties. One such alternative is the usage of Graphene oxide in batteries. Graphene oxide is a two-dimensional atomic 

scale hexagonally packed allotrope of Carbon. The main aim of this project is to coat the Graphene Oxide on zinc carbon batteries to 

improve its performance. In this work, the Graphene Oxide was synthesized from graphite powder via modified Hummers method 

inside ice bath. Structural characteristics of the Graphene Oxide powder were investigated with the help of scanning electron 

microscopy (SEM) and X Ray Diffraction. SEM results show that the Graphene Oxide powder is in the level of 7.8 urn. XRD results 

verified the distance between the interlayer are 0.36 nm. By using the electro deposition method, the Graphene oxide coating has been 

providedover the zinc material. The conductivity results show that this coating improves the conductivityof zinc by 73%. This project 

provides a way for the better improvement of zinc carbon batteries 
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(57) Abstract : 

ABSTRACT OF THE INVENTION The present invention relates to A method to enhance Blood Brain Barrier permeability of 

Curcumin, Curcumin having potential application in neurodegenerative disorders but has limited therapeutic utility because of its 

limited Blood Brain Barrier permeability. The aim of the invention isenhance the Blood Brain Barrier permeability of curcumin with 

an objective of formulating and evaluating Phycocyanincurcuminnanosponges. The particle size of loaded nanosponge was found to 

be 98 nm. The zeta potential was sufficiently high (-27 mV) which indicates formation of a stable nanosytem. The 

Phycocyanincurcuminnanosponge complex was characterized for FTIR confirmed no interactions of curcumin with nanosponge. DSC 

thermograms and XRD diffractograms analysis, demonstrated that there was no crystalline form of the drug in the nanosponge. The in 

vitro drug release of curcumin was controlled over a prolonged period of time. In-viro cell permeability of the 

Phycocyanincurcuminnanosponges was evaluated using MDCK cell line as Blood Brain Barrier permeability model. Moreover, our 

results showed that the greater crossing of curcuminin the form of Phycocyaninnanosponge in comparison with the free form. Thus, a 

novel Phycocyaninnanosponge by enhancing Blood Brain Barrier permeability will improve the therapeutic potential of curcumin 

towards various neurological disorders. 
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(57) Abstract : 

ABSTRACT This invention generally relates to Biometric and Image sensing digital door to prevent unauthorized entry into 

confidential places such as bank locker room arid research laboratories. More particularly this invention relates to security system for 

confidential places. This Biometric and image sensing digital door identifies whether the person entered is an authorized personnel by 

biometric finger print system. If an unauthorized person accompanies, with the authorized person, the image capturing camera send 

the information to the remote monitor by activating alarm along with the captured photo. 
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(57) Abstract : 

ABSTRACT CO2 incubators are most frequently used in medical research and the pharmaceutical industry. However, they must 

provide sterile conditions for the cell growth in a completely germ-free environment. This invention related to a Temperature 

Monitoring and Image Capturing kit for CO2 Incubator, mainly designed for the purpose of continuously monitoring the temperature 

of the incubator and to display- it both graphically and digitally. In case of any discrepancies with the temperature the Beacon Light 

Revolves as an alert along with siren sounds. The temperature is also recorded for future reference. CO2 incubator is kept inside in 

thermal insulated room by maintaining the room temperature within 34° and 36° Celsius but within tolerance of 0.2° to 0.4°. In built 

CCT camera in this kit captures the images of the person who opens the incubator and in built biometric in this device permits only 

authorized persons to access the incubator. More particularly this device is designed to maintain the culture cells with the optimum 

temperature, moisture (sterile environment) and to maintain optimum PH. Present scenario proves that there is no proper temperature 

monitoring and images sensing of unauthorized access to the incubator. To overcome this difficulty this invention of Temperature 

Monitoring and Image Capturing kit for CO2 Incubator is for research laboratories to grow and maintain cell cultures at optimal 

temperature, humidity and also to prevent unauthorized access of the incubators, s 
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(57) Abstract : 

ABSTRACT This invention is generally related to Audible Medicine Indicator and more particularly to identify the medicine by 

visually challenged people and it will speak out the name of medicine thru the speaker. Various studies are .conducted on the visually 

impaired people and their schools, home and hospitals to learn non visual techniques as necessary, and remain as independent as 

possible, the design is developed to overcome their difficulties to identify the medicine container, the machine developed to announce 

the medicine name of the container thru the loud Speaker when push the corresponding push. This invention is design to announce the 

audible name of the medicine and to remind the person to take the medicine on correct time. 
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(57) Abstract : 

The invention generally relates to perceptible hand bag for visually impaired. The visually impaired people are facing the problem of 

identifying their belongings such as hand bag in public- places, hostels etc. They also face the problem of identifying colors. 

Perceptible hand bag for visually impaired is a solution for these two difficulties faced by visually impaired. It is a hand bag fitted 

with remote alarm powered by rechargeable battery. Remote key can be worn as wrist band and pressing of the button triggers alarm 

so that the blind or visually impaired people can identify their place of bag. And a color sensor embedded with the bag can sense the 

colors of the article and name of the color is placed as voice through the speaker. 
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(57) Abstract : 

This Invention generally relates to Audible Digital Conical flask for visually impaired particularly to measure the volume of liquid or 

chemical more accurately. This device is user friendly and ergonomically designed for the convenience of the visually impaired lab 

technicians, students and research persons in laboratories. This device is accompanied with a provision to view the previous measured 

data and to reset the reading to zero. This audible digital conical flask for visually impaired weights the liquid contents of the conical 

flask in ml and shows the measured reading on O LED display with four-digit accuracy. The volume of the liquid is also announced 

by voice so that visually impaired users can clearly know the reading. This device is accompanied with recharging outlet to charge the 

built-in batteries to back up power supply. 
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(57) Abstract : 

The Vernier Caliper is one of the most versatile measuring equipments in the field of mechanical engineering. Vernier calipers are 

known for their precise measurement capability for both internal and external distance. Vernier calipers are both of manual and digital 

types. However, there is a need for audible digital Vernier caliper for blind and visually impaired peoples. This invention relates to 

audible digital Vernier caliper particularly designed for visually impaired people to take readings accurately. Present scenario proves 

that the visually impaired people cannot take Vernier reading accurately. To overcome this difficulty this invention of audible digital 

Vernier caliper measures the reading numerically and displays in LCD at the same time the corresponding audio is played through 

speaker powered by lithium battery. 
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(57) Abstract : 

This invention generally relates to Audible Digital Measuring Spoon for Visually Impaired which measures the item placed in the 

spoon with high precision and accuracy. The measured value is displayed in the LCD screen and the corresponding audio is played 

through speaker which is powered through rechargeable battery of 12 volts. This Audible- Digital Measuring spoon for Visually 

Impaired is ideal for Measuring Kitchen ingredients, chemicals in laboratories and medicines (Syrup). This audible measuring spoon 

for visually impaired the previous 10 measuring values for future reference. 
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(57) Abstract : 

The fact has got us thinking about the Public toilet at the Hostel and hospitals we. might be most at risk of coming into contact with all 

these bacteria. The place that makes us squirm the most is visually impaired toilet. Some people think that they flushed properly but 

due to visual challenge they may leave the toilet dirt on the bowl and hang around on. This invention relates to an automatic toilet-

cleaning system, mainly designed for the automatic cleaning of toilet installed in public areas, which are need.to regular cleaning the 

toilet, this negates the necessity of the unpleasant task of having to manually clean, on a fairly frequent basis, toilets are frequently 

used, such as those installed in public places, which are needed to clean automatically. Present scenario proves that there is no proper 

toilet cleaning facility except manual cleaning. To overcome the unhygienic cleaning, this invention related to an automatic toilet-

cleaning system and indicator, mainly designed for the automatic cleaning of toilet installed in visually challenged persons hostel and 

hospital areas, which are need to regular cleaning the toilet. Image sensing Camera for capturing the dirt, after the occupier left from 

the toilet, the camera will protrude out from its chamber and take picture of the toilet bowl and surrounding area, then it analyzes the 

picture for dirt around., if the dirt found Automatic flushing device which have number of nozzles around it, the nozzle is connected to 

the inlet pipe to exert the pressurized water and air towards toilet seat and bowl. The nozzle unit can be turn able and slightly over 

toilet seat and bowl. The nozzle unit can be turn able and slightly over toilet seat. Motion sensor, sense the movement of the person 

inside the toilet and give the signal to speaker, when the other person tries to open the door from outside, the speaker announce that 

the toilet is occupied. The ammonia sensor in the toilet senses the odor inside the toilet and activates the flushing system when 

occupier is not inside the toilet. 
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NA 
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(57) Abstract : 

A system for determining a health condition and an anomaly of a field equipment 104 is provided. The system includes sensors 106A-

N which sense information associated 5 with the equipment 104, a field device 110 which receives the sensor data from sensors 106A-

N, a camera unit 108 that captures visual data of the equipment 104 and a server 112. The server 112 includes a database 114 that 

stores the sensor data and the visual data. The server 112 further includes a fault detection module 202 that processes the sensor data 

to determine a fault or the health 10 condition of the equipment 104, an image processing module 204 that is trained to detect the 

irregularities/anomaly in the equipment 104 by processing the visual data, and a report generation module 206 that generates an 

automated health report 212 based on the detected anomaly and the health condition of the equipment 104. FIG. 1 
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(57) Abstract : 

The present invention relates to the development of phytopharmaceutical denture cleansing formulation. It particularly relates to the 

development of phytopharmaceutical denture cleansing tablet formulation with extracts of Ocimum sanctum and Cymbopogoncitratus 

and their dental applications. It specifically relates to the development of phytopharmaceutical denture cleansing tablet formulation 

against Candida albicans .The invention also pertains to the development of process for preparation of phytopharmaceutical tablet 

formulation with aqueous extracts for dental applications. Phytopharmaceutical denture cleansing formulation comprising effective 

amount of extracts of Ocimum sanctum and Cymbopogoncitratusolong withone or more excipients or carriers.Process for preparation 

of phytopharmaceutical denture cleansing formulation comprising mixing of effective amount of extracts of Ocimum sanctum and 

Cymbopogoncitratuswithone or more excipients or carriers to form the formulation. 
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(57) Abstract : 

The present invention provides a process for the preparation E-isomer of Luliconazole (I) with substantially free of Z-isomer and 

unwanted salts. 
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(57) Abstract : 

Generally, Speed-Breakers can cause accidents and injuries when a vehicle approaches a speed-breaker at a greater speed. Usually 

Speed-breakers are not visible during night time and during rains. And in most places there are no warning signs on the road 

representing the speed-breaker. Although if there are warning signs on the road indicating the presence of speed breaker, there is no 

warning signs for the presence of temporary speed breaker which are fixed during political meetings and public functions. To provide 

a warning alert to drivers when temporary speed -breakers are fitted, this invention relates to Temporary Speed- Breaker Early 

Warning Device which has an Image capturing sensor fitted within the transmitter to detect the movement of the vehicle. Transmitter 

device mounted within 500 mtrs on either side of the speed breaker detects the passing of the vehicle and thus alerts the receiver fixed 

in the speed-breaker to blink the warning led light. The device is both powered and back-up by solar power. The camera fitted with 

transmitter captures the image of the vehicle. The speed-breaker indicator fixed the transmitter also glows in prior and alarms the 

driver the presence of speed-breaker. 
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(57) Abstract : 

The most objective is to form Associate in Nursing interface that permits someone to drive a automaton in water and capturing the 

read through an evening camera (360 degrees). Mobile robotic platforms have become a lot of and a lot of standard, each in research 

project and business settings. Robotic systems area unit helpful for going places or playing tasks that dont seem to be appropriate for 

humans to try to to.Robots area unit usually ready to exactly perform sophisticated or dangerous tasks with very little or no human 

involvement. However, before a mobile robotic platform is in a position to be deployed, it should have the simplest way of distinctive 

wherever its in reference to objects and obstacles around it. Often, this can be being performed by employing a sensory system, like a 

camera. However, simply wiring a camera onto a automaton isnt spare. With several of the tasks that area unit given to a robotic 

system to perform, a good deal of preciseness is needed to satisfactorily complete these tasks. This preciseness needs that the 

automaton inclines correct data by camera. 
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(57) Abstract : 

Automatic adjustments of position of microphones are a better and effective approach while not distressing the speakers standing 

before of it. The objectives of the project area unitto styleassociate degree automatic mike controller to scale back the work of human 

intervention in positioning the mike. The adjustment of position is meted out through the utilization of unbearable detector and RF 

modules. Once someone stands before of mike and starts to talk, the vocal sounds of the person are detected by victimization using 

unbearable detector. Then betting on the gap of the mouth, the peak of the mike gets adjusted through the DC Gear motor. If the 

person turns his head to any aspect throughout his speech, the modification in angle of the position of mikeis finished through the 

remote controller operation by microphone RF module. 
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(57) Abstract : 

N-COCO-COCA FILMS : NANOPARTICLES AND ANODIZATION USING SPENT DIET COCA-COLA THIN ALUMINUM 

FILMS. [330]                             ABSTRACT The novel work demonstrates the simultaneous preparation of copper doped cobalt (III) 

oxide by applying 2.5 V using spent diet coca-cola aluminum film as an electrodes and Anodization of same aluminum film. We have 

used spent coca-cola aluminum as both anode and cathode by polishing it. The crystal structure and optical properties of all the 

samples were characterized by X-ray diffraction study, field emission scanning electron microscopy, energy-dispersive X-ray 

diffraction study, Frontier transmittance Infrared spectroscopy and UV-Visible spectroscopic techniques. Till date many methods have 

found difficulties in controlling crystalline structure on doping of transition metals. However, the samples prepared using spent diet 

coca-cola aluminum films as electrodes by applying 2.5 V for 15 min, have shown controllable crystalline structure, crystal size and 

optical properties compare to non-electrochemical method. This method could be useful in controlling crystalline structure on doping 

using cheap electrodes (spent coca-cola aluminum films). So our group is interested to patent this method. 
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(57) Abstract : 

A real-time power line monitoring and management system (10) is disclosed. Said system (10) comprises: at least one server (11), at 

least one database (12) that resides on the at least one server (11), a user interface module (12a) that facilitates one or more users to 

interact with the system (10), a plurality of transmitter units (13a), a plurality of receiver units (13b), a plurality of gateways (14), and 

a management module (11a). Each transmitter unit in the plurality of transmitter units (13a) is associated with an electric pole (13), 

each receiver unit in the plurality of receiver units (13b) is configured to track information from a first set of transmitter units, and 

each gateway in the plurality of gateways (14) is configured to: receive information from a second set of transmitter units, transmit the 

information to the at least one server (11), and forward information to the second set of transmitter units from the at least one server 

(11). The real-time power line monitoring and management system (10) is useful for an authority to centrally monitor, manage, and 

control the entire power distribution network from a centralized location. Figure to be included is Figure 1 
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(57) Abstract : 

Herewith, we present a facile method for the synthesis of amino-acid based block copolymer T-BCP of [(PNIPAM)-b-(MeO-PEG-

NH)-b-(PCL)] followed by the design and development of football shaped buckminister fullerene type porous capsules. The shape and 

size of the capsules is tunable to micro to nano scale pores and its morphology can be tuned by changing external factors like 

temperature, solvents and sonication methods. The synthesis and design or engineering of spherical football shaped capsules with deep 

excavation or large scale pores is a new and novel approach. These fullerene types of amino-acid based block copolymer capsules 

were unique for various nanotechnology and pharmaceutical applications. These football shaped capsules were fabricated without 

using any precursors and surfactants. Based on IC50 and MIC values of MTT assay these are evidenced and claimed as biocompatible, 

biodegradable and bio-safe carrier capsules. The morphology of capsules was confirmed through FE-SEM, SEM, BET, TEM and 

AFM characterizations. The capsule size ranges from ~10 to 100 µm (in diameter) and porosity on the surface of the capsule is in the 

range of ~500 nm to 1 µm (in diameter). However, porous spherical shaped capsules are recommended as potential carrier capsules 

and tools for the loading and release of nanomedicines and anticancer drugs for targeted drug delivery systems. These surface 

functionalized porous spherical shaped football or fullerene type capsules shows enhanced drug loading and dosage based drug release 

for prolonged periods to cure and treat various cancers and theranostics. 
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(57) Abstract : 

Medical sector has become highly complicated and the lists of people who have the need of medical services are increasing day by 

day. Because of these increase in services, medical staff faces more and more challenges. To improve the quality of patient™s life, 

wireless technology allows doctors to monitor patient™s health condition remotely and gives them timely health information reminder 

anywhere and anytime. Health Monitoring System using PIC microcontroller is designed to collect the required parameters and to 

evaluate the data obtained from the sensor devices. Arduino uno collects data from the sensors and transfer wirelessly to IOT website. 

The proposed invention is evaluated for certain parameters like heartbeat, body temperature, blood pressure, thereby the decisions can 

be made based on data obtained from the IOT website. The scope of the invention is patient monitoring system, and the output is 

viewed in the PC and website with the support of GSM module. 

No. of Pages : 15 No. of Claims : 5 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    53992 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201841024456 A 

(19) INDIA  

(22) Date of filing of Application :30/06/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : œPROCESS FOR THE PREPARATION OF SILODOSIN• 
 

  

(51) International classification  :C07D1/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)OPTRIX LABORATORIES (P) LTD 
      Address of Applicant :2nd Floor, Sy No. 37/A & 37/P, Plot 

No. 6P, Signature Towers, Kothaguda, Kondapur, Hyderabad 

Telangana India 

(72)Name of Inventor : 

   1)DESI REDDY, Srinivas Reddy 

   2)DONTA, Suresh 
 

(57) Abstract : 

The present  invention  relates  to an  improved,  commercially viable  and  industrially advantageous process for the preparation of 

Silodosin of formula (I) with high yield. 
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(57) Abstract : 

N/A. 
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(57) Abstract : 

Document layout analysis (DLA) is an irreplaceable pre-requisite for the development of a comprehensive document image processing 

and analysis system. The main purpose of DLA is to segment an input document image into its constituent and coherent regions and 

identify their classes. In this paper, we propose a competent DLA system. Initially regions are identified and then classified as 

paragraph, separator, graphic, image, table, chart, and inverted text etc. The proposed method has been evaluated on a common 

platform provided by the ICDAR document layout analysis community and found better than state-of-the-art methods in almost all 

segmentation scenarios considered by the community 
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(57) Abstract : 

The present invention discloses a shoulder wearable cell phone holder device for wearable hands-free holding of a cell phone by a 

user. The cell phone holding device comprising: a main shoulder bracelet (100); collapsible shoulder unit (200); stabilising rod (400); 

chain hook (160); waist belt (170); stabilising bracelet (right) (180); gripping chains (112) and control buttons (110 & 111). The 

shoulder wearable cell phone holder device includes a plurality of control buttons which helps to move the shoulder wearable cell 

phone holder device in front, back, left, right, up or down position. The controls buttons also help to move the display on phone screen 

in up and down position, enable the user to read the contents of the cell phone by making use of the controls buttons that acts like a 

phone mouse. The controls buttons are enabled via wireless means. 
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(57) Abstract : 

Oxygen is essential for the energy metabolism of living organisms. Increase in metabolism during growth results in high oxygen 

demand and can occur both in normal and diseased conditions. This enhanced metabolism results in decreased oxygen levels and 

condition is termed as œhypoxia•. Hypoxia is a pathological condition and can occur in different diseases including cancer. For 

performing these hypoxia experiments, a small, easily portable and cost-efficient hypoxia chamber is developed. Markers of hypoxia 

such as HIF-1a and VEGF were used for evaluating the efficiency of the chamber and Janus Green B was used as oxygen level 

indicator. Chamber is able to maintain hypoxia environment for up to 12hrs efficiently and is easy to handle. 
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(57) Abstract : 

The Present invention relates to a mass damper (200) for transmission cable connecting transmission and shift lever of a vehicle, the 

mass damper comprising a first inner cable (220), a first outer cable (210) mounted on the first inner cable (220), a second inner cable 

(270), a second outer cable (280) mounted on the second inner cable (270), a housing (300) comprising a disc cover (230) and a 

cylindrical shell (260), the disc cover (230) defines an orifice (290) at center and has a first protruding terminal end (310) having a 

channel (320) in connection with the orifice (290) wherein the orifice (290) is adapted to receive the first inner cable (220) and the 

channel is adapted to receive the first inner cable (220) and the first outer cable (210), the cylindrical shell (260) having a second 

protruding terminal end (330) adapted to receive the second inner cable (270) and the second outer cable (280), wherein the disc cover 

(230) and the cylindrical shell (260) are pivotably attached; a cylindrical column (250) slidably disposed within the housing (300), the 

cylindrical column (250) defines a channel (340) extending between a first end (350) and a second end (360); the channel (340) is 

adapted to receive the first inner cable (220) at the first end (350) and the second inner cable (270) at the second end (360), such that 

the first inner cable (220) and the second inner cable (270) are not in contact with each other within the channel (340); and a 

polymeric bush (240) mounted on the cylindrical column (250). 
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(54) Title of the invention : A LARGE-SCALE AIR PURIFICATION SYSTEM 
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   5)SUMEET SEHRAWAT 

   6)KAMLESH PANDEY 
 

(57) Abstract : 

The present invention provides a large-scale air purification system to remove suspended micro particles PM1, PM2.5, PM10 which 

are responsible for turning fog into smog from the air. The system is a tower like structure that intakes air from bottom and exhausts 

clean air from top after passing it from 5 stages including electrostatic precipitation for removal of particulate matter in three stages of 

charging, agglomeration and collection of particulate matter. 
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(54) Title of the invention : CURVED RULER FOR OCULAR MEASUREMENTS 
 

  

(51) International classification  :G02B1/043  
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Pradesh India 

(72)Name of Inventor : 

   1)Vinita Singh 

   2)Siddharth Agrawal 
 

(57) Abstract : 

The present invention relates to a curved measuring instrument for ocular measurement, which is simple to make, easy to use and 

almost free of calibration errors. It allows measurement along the curve of the arc rather than the chord. The ruler is available in 

different radii for different axial lengths. 
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(54) Title of the invention : BODY COVER STRUCTURE OF TWO WHEELED VEHICLE 
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   1)ASHUTOSH PRATAP SINGH 

   2)MOHAMMAD MAHMOOD MANSOORI 
 

(57) Abstract : 

A two wheeled vehicle (100) is provided. The two wheeled vehicle (100) comprises a body frame (102) and a rear fender (116) 

operatively coupled to the body frame (102). The two wheeled vehicle (100) also comprises a body cover (141) having a guiding 

provision (170). The body cover (141) covers at least portion of the body frame (102) in a side view. The two wheeled vehicle (100) 

further comprises a charging unit (153) operatively coupled to the rear fender (116). The two wheeled vehicle (100) comprises a 

charging cable (166) coupled to the charging unit (153). The charging cable (166) extends through the guiding provision (170) on the 

body cover (141). 
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   2)SINGH, Devang 
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(57) Abstract : 

The invention provides methods, systems and computer program products that enable electronic payments from a payment transferor 

to a payment transferee while preserving confidentiality of each partys identity information and / or financial information. The 

invention relies on a unique trusted intermediary data record corresponding to each individual enrolled at a trusted intermediary 

server, each said trusted intermediary data record including a unique trusted intermediary ID assigned to the corresponding enrolled 

individual, and a bank identifier identifying a bank at which the enrolled individual maintains a bank account, and further on a unique 

registrant ID assigned to the payee by an identity verification platform server  to securely effect an electronic payment transaction 

while preserving confidentiality of each party™s identity information. 
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(57) Abstract : 

The present invention relates to product activation of products purchased online or through electronic commerce platforms. The 

invention provides methods, systems and computer program products that enable secure activation of products using user identity 

data. The invention implements secure activation based on activation records maintained in an activation server and a unique 

registrant ID corresponding to an intended user of the product that is generated and maintained at an identity verification platform. 
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(51) International classification  :G06F9/4893  
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(57) Abstract : 

The present invention relates to a ultimate vehicle security system. There are many systems which manage the security of an 

automobile. But, somehow, they are vulnerable. So, to solve this problem we are producing a new type of security system which 

protects automobile from the theft by using two technologies one is a fingerprint scanner on car key and other is RFID technology 

through which we can achieve a high level of security. 
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(57) Abstract : 

The present invention discloses a multistage sterilization cabinet which is cost effective, easy to transport and handle. The sterilization 

cabinet (9) consists of a UV lamp (1), IR lamp (2), a hot air supply fan (3), a HEPA filter (4), a stainless-steel sliding plate (5) dividing 

the two compartments namely the compartment containing the UV lamp (1) and IR lamp (2) and the moist heat compartment (11) 

containing the basket (6), a basket (6), a heating element (7) and an outlet chamber (8). The basket comprises of a plurality of holes 

(10) used for loading of the medical instruments into the sterilization cabinet (9). After it is loaded onto the perforated basket (6), the 

plurality of holes (10) present in the basket (6) allows for the easy penetration of steam from the heating element (7) of 500Watts 

present inside the compartment, thus rendering the instruments sterile for usage. 
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(57) Abstract : 

This invention relates to the social Media industry specifically related to the technology which controls & processes the video images 

to the specific automatically determined portion of the face to render anonymity for the users on social media. The invention further 

relates to the system wherein processing of the image is done in the fraction of a second, to stream the video. 
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(57) Abstract : 

In the present invention the testa turbine modified with boundary line separator. This separator improves the torque of tesia turbine 

which was the main drawback of prior tesia turbine. The main hindrance in commercialisation of tesia turbine is weak torque. In the 

present invention this hindrance abolished. 
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(57) Abstract : 

Methods and systems are provided that may be utilized to detect occurrence of one or more specified circumstances. A determination 

may be made as to whether one or more specified circumstances are detected such as responsive to one or more user actions or an 

occurrence of an event unrelated to a user. One or more binary digital signals may be generated to store a detection of one or more 

specified user circumstances in a log or memory at least partially in response to detection of the one or more specified circumstances. 
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   1)Harbir Singh 
 

(57) Abstract : 

A locking mechanism (200) for bottles is disclosed. The locking mechanism (200) includes a cap (204) mounted over an opening of a 

bottle (202), a ring (206) connected with the cap (204) while present in a locked condition, and a sleeve (208) present below the ring 

(206). The ring (206) includes an inner protrusion (210) present below a first outer protrusion (212) of the sleeve (208) and the ring 

(206) rests over a second outer protrusion (214) of the sleeve (208). Upon being unlocked, the first outer protrusion (212) and the 

second outer protrusion (214) keeps the ring (206) in its original position. 
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(57) Abstract : 

A method (400) and system (200) deployable on an electrical device (100) having a housing (101), a core (102) positioned inside the 

housing (101), and a cooling unit (105), are provided for estimating one or more parameters associated with a fluid (106) inside the 

electrical device (500). The system (200) includes a sensing unit (201) in operable communication with a fluid parameter estimation 

system (202) . The sensing unit (201) has one or more sensors (S1-S7) physically mountable on and/or around the electrical device 

(500), recording temperature data associated with the fluid (106) and the ambient environment. The fluid parameter estimation system 

(202) determines at least a first temperature (e0n) of the fluid (106) and a second temperature (Oambient) of the ambient environment 

based on the temperature data and estimates the parameters such as, fluid mass, fluid level, fluid volume, etc., based on the first 

temperature (0oii) and the second temperature (©ancient) ■ 

  

 

No. of Pages : 43 No. of Claims : 18 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54011 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017516 A 

(19) INDIA  

(22) Date of filing of Application :09/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A LOCKING MECHANISM FOR BOTTLES STORING BEVERAGES 
 

  

(51) International classification  :F16D65/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Harbir Singh 
      Address of Applicant :ACME DIE SYSTEMS PVT. LTD., 
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(57) Abstract : 

A locking mechanism (200) for bottles is disclosed. The locking mechanism (200) includes a cap (202) for closing an opening of a 

bottle, a sleeve (210) present around a lower portion of a neck (208) of the bottle, and a ring (214) present between the cap (202) and 

the sleeve (210). The ring (214) is connected with the cap (202) while present in a sealed condition. Upon unsealing, the ring (214) 

detaches from the cap (202) and remains in an interstitial space between an upper end of the sleeve (210) and the neck (208) of the 

bottle, and above a top edge (220) of an outer protuberance (218) of the neck (208). 
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(57) Abstract : 

Embodiments herein disclose a methods and systems for securing access to a vehicle. The embodiments disclosed herein relate to 

secured access to the vehicle, and more particularly to methods and systems for securing access to the vehicle by using biometrics and 

dynamic passwords. The system includes a first biometric device, a second biometric device, a Control Unit (CU), and an electronic 

device. The system allows a first user and a second user to access the vehicle by using at least one of a biometrics and a dynamic One-

Time Password (OTP). The system allows a first user and a second user to turn on the ignition of the vehicle by using at least one of 

biometrics and dynamic OTP. The second user may be added by the first user and may be notified, if the second user accesses the 

vehicle. FIG. 1 
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(57) Abstract : 

Sorting of numbers, objects or anything in the real world is always a typical task even though data arranged in a well-defined manner 

is always preferred in the world of computation which gives the accessibility to the user to access easily and perform computations 

over it . There are many sorting algorithms available but Mesh sort work with the minimum numbers of pass with respect to any O ( 

n2) complexity based algorithms available. Mesh sort work with the concept of mesh topology and integration of mesh topology gives 

an sorting algorithm which deals with the least number of passes on comparison with insertion sort, bubble sort, selection sort and 

heap sort . Mesh sort rolls between the complete scanning of the data elements and their comparison which is formulated on the basis 

of mesh topology and provide two numbers are sorted in each pass which make it differ from other sorting algorithm. 
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(51) International classification  :G06F11/27  
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   4)VIKRAM JEET MEENA 

   5)ARTI M.K 
 

(57) Abstract : 

We investigate the problem of automation of dustbin. A smart dustbin has been designed which can detect the level of waste in the 

dustbin. It can also detect whether the waste is wet or not. It detects moisture content of the waste using hygrometer. Smart dustbin 

ultrasonic sensor (HC-SR04) offers excellent non-contact range detection with high accuracy and stable readings in an easy-to-use 

package from 2cm to 400 cm or 1 to 13 feet. Its operation is not affected by sunlight or black material like sharp rangefinders. Another 

important feature of this dustbin is that the smart dustbin can be monitored through thingspeak website and 16x2 LCD (RG1602A) 

which shows the level of waste in percentage. Smart dustbin is programmed in such a way that when the dustbin is being filled, the 

remaining height from the threshold height will be displayed. Once the garbage reaches the threshold level ultrasonic sensor will 

trigger the buzzer which will ring continuously until the garbage in the dustbin is squashed. Once the dustbin is empty, people can 

reuse it. At regular intervals dustbin will be squashed. 
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(54) Title of the invention : SMART BIOFUNCTIONAL AGENT FROM PETALS OF ROSA POLYANTHA AND ITS IN-BUILT 

PROPERTIES FOR PHARMACEUTICAL APPLICATIONS 
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(72)Name of Inventor : 

   1)PROF. (DR.) N.V. SATEESH MADHAV 
 

(57) Abstract : 

The current invention explores the methodology for developing the, Bio-flexy Films loaded with nanosized Topiramate using a novel 

bioretardant isolated from * ■ ., * Rosa polyantha petals and Flexicizers (Dextrose, and Fructose) in presence of Pectin as Film 

Initiator and subjected for Solvent Film Casting Method. The prepared Films displayed significant Mucoadhesivity, Mucoretentivity, 

Folding Endurance and showed a prolonged release over a period of 48 hours upon administering to Oro Soft Palatal route of 

experimental animals. Optimized Formulations showed significant Antiepileptic property at the dose of 10 mg. 
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(54) Title of the invention : PROCESS FOR THE PREPARATION OF SAZI FROM HALOPHYTES 
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   1)DR. NARENDAR BHOJAK 
 

(57) Abstract : 

The invention provides process for the preparation of a semi solid and or solid material termed as Sazi from halophytes. The semi 

solid and or solid material is used for the manufacturing of papad / papadam and other food materials, comprising: a mix of inorganic 

slats like sodium chloride, potassium chloride, potassium nitrate, sodium sulphate, sodium carbonate, magnesium carbonate, calcium 

carbonate etc.. An article and a process for forming the article is disclosed. The article includes two types of materials obtained from 

the designed process one is semisolid obtained in lower compartment and other is solid obtained in upper compartment is further used 

as 1% to 20% of a solution. 
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(72)Name of Inventor : 

   1)SANJAY GOYAL 
 

(57) Abstract : 

The present invention relates to a single incorporated security closure(lOO). The present invention includes an unscrewing cap(102), a 

tear-off band(104), a first weakening line(106), a second weakening line(108), a taper alignment(HO) and a tubular body(112). The 

tubular body(112) is connected to the unscrewing cap(102) through the tear-off band(104) with the help of the first weakening 

line(106) and the second weakening line(108). The purpose of the taper alignment(HO) is to prevent the misalignment of the bottle 

neck(114). The unscrewing cap(102) includes an end wall(116), a plug seal(118), an internal lateral wall(130) and an external lateral 

wall(120). The tear-off band( 104) include tear-off tongue( 140). A bottle neck(114) is being prevented from misalignment by the 

taper alignment(l 10). 
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(54) Title of the invention : PROCESS OF PREPARATION OF FUEL ADDITIVES AND COMMODITY CHEMICALS 
 

  

(51) International classification  :C07C27/06  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)INDIAN INSTITUTE OF TECHNOLOGY, DELHI 
      Address of Applicant :Hauz Khas, New Delhi-110016, India 

Delhi India 

(72)Name of Inventor : 

   1)PANT, Kamal Kishore 

   2)QUERESHI, Shireen 

   3)AHMAD, Ejaz 

   4)DUTTA, Suman 

   5)NAIYA, Tarun Kumar 
 

(57) Abstract : 

In the present disclosure there is provided a process for conversion of carbohydrate 0 feedstock to compounds of Formula (I) , wherein 

A is independently selected from hydrogen, or Ci-6 alkyl; B is absent or is independently selected from 5-6 membered monocyclic 

saturated or unsaturated heterocyclic ring having O as one heteroatom; Ri is independently selected from hydrogen, hydroxyl, COOH, 

Ci-6 alkyl, C(0)Ci_8 alkoxy, or Ci-8 alkoxy; and n is 0 to 2, said process comprising the steps of: (a) contacting a carbohydrate 

feedstock, at least one solvent, and at least one catalyst to obtain a reaction mixture and; (b) processing the reaction mixture to obtain 

the compounds of Formula (I), wherein the conversion of the carbohydrate in the feedstock to compounds of Formula (I) is in the 

range of 90 - 100 %. 
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(57) Abstract : 

The present invention is to avoid the use of CFC/HCFC blowing agents for the preparation of flexible PUfoam. The present invention 

is to provide a process for the preparation of PU foam blown in situ with small amount of.LDH in presence of water without 

affecting.the process, ability. The present invention is to reduce raw material requirement by increasing foam formation with LDH as 

auxiliary blowing agent thus reducing the cost of the end product without compromising the PU properties. 
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(57) Abstract : 

The present invention provides a CNC machine with two spindles which prevents vibration generating from working of one spindle to 

affect the working of the other spindle. The CNC machine has a common base which is filled with anti-vibration material. The 

common base is mounted with two identical bed structures, facing each other as mirror images. Each bed has a head mounted on it, 

with a spindle. The spindles are facing each other and have their axes aligned with each other in-line. Since, the common bed is filled 

with anti-vibration material; the bed prevents vibration occurring at one spindle operation from travelling to the other spindle and 

affects its operation. Hence, the machine may allow operations at high parameters, such as speed, without affecting the end shapes of 

the jobs. And the two spindles with common axis in heads facing each other allow easy automation of the machine. 
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(57) Abstract : 

This invention relates to an apparatus for sterilization and incubation in single equipment. The main objective of the invention is to 

reduce the cost of the sterilizing equipment by designing one instrument which is capable of performing dry heat, wet heat, and 

chemical sterilization and also perform incubation of samples. Sterilization is a process that eliminates, removes, kills or deactivates 

all form of life and other biological agents present in a specific region, sterilization is done through various means which includes 

heat, chemical, high pressure, filtration and also have different equipment™s to perform these sterilization techniques which includes 

autoclave (wet heat method), hot air oven (dry heat method) and chemical sterilizer. Various equipment™s used for different kind of 

sterilization techniques increase the cost of the equipment™s.so by designing one such equipment which is capable of performing dry 

heat, wet heat and chemical sterilization which help in reduce the cost of the equipment™s as well as the space occupied by the 

equipment™s and in additional also enable incubation of samples. 
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(57) Abstract : 

In present invention, we have prepared fluorine doped graphene (FG24) as a highly dispersible adsorbent by sonochemical 

exfoliation. Moreover, SmVO4 (SV) nanoparticles were immobilized onto the surface of FG24 using post synthesis method to repute 

SV/FG24 photocatalyst. The Zeta potential and Tyndall effect experiments confirmed the formation of highly dispersed FG24 and 

SV/FG24 in water. The thickness of both FG24 and SV/FG24 was less than 2.0 nm. The band gap of SV/FG24 was found to be 2.28 

eV. The high surface area of SV/FG24 was suitable for adsorption phenol and 2, 4-dinitrophenol (DNP) in aqueous medium. The 

simultaneous adsorption and photocatalysis was most effective for the degradation of selected phenolic compounds. Under visible 

light, both phenol and DNP mineralize in 8 and 10 hr respectively. The photocatalytic activity of SV/FG24 was also tested for 

photocatalytic bacterial disinfection of against Escherichia coli, Bacillus subtilis, Pseudomonas fluorescence, Staphylococcus aureus, 

and Streptococcus enterica pathogenic bacteria. Due to higher dispersibility and recyclability, SV/FG24 could be used as cost-

effective photocatalyst for waste water treatment. 
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(57) Abstract : 

In present invention, EuVO4 (EV) nanoparticles were dispersed over few layered fluorine doped graphene sheets (FG24) to synthesize 

EV/FG24 nanocomposite using simple hydrothermal method. Few layered fluorine doped graphene sheets were prepared by 

sonochemical exfoliation method using NaF as fluorine source. FG24 and EV/FG24 composites were successfully characterized 

advanced spectral techniques. AFM and RAMAN analysis confirmed the formation of fluorine doped graphene sheets. The high 

dispersion of EV/FG24 in water was ascertained by zeta potential measurement and Tyndall scattering experiment. Photocatalytic 

properties of EV/FG24 were tested for the degradation of phenolic compounds and bacterial disinfection under visible light. As 

compared to conventional slurry photocatalyst, no magnetic stirring was used during degradation experiments. The photodegradation 

rate was substantially influenced by adsorption of 2, 4-dinitrophenol (DNP) and phenol onto EV/FG24 surface. The selected phenolic 

compounds were completely mineralized within 10 hours. The selected bacteria were inactivated by EV/FG24 in 3 hours. The effect 

of various radical scavengers revealed the pivotal role of hydroxyl radicals during disinfection mechanism. EV/FG24 exhibited 

significant recycle efficiency during photocatalytic process. 
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(57) Abstract : 

The invention includes a glass plate, a bezel layer, a touch sensor layer and a signal wire layer. The bezel layer attached on a periphery 

of the glass plate defines a shaded area and a visible area. The touch sensor layer has sensing columns arranged in the visible area. 

Each of the sensing columns includes a common sensing electrode and a plurality of driving electrodes. The driving electrodes are 

divided into two electrode columns. Each driving electrode of the electrode columns is connected to a bridging point in one of two 

opposite side of the shaded area through a connecting wire. All the bridging points in a line are electrically connected by a bridging 

film connected to a part of the contacts of the connecting port through the signal wire layer. The common sensing electrodes are 

electrically connected to another part of the contacts through the signal wire layer. 
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(57) Abstract : 

The present invention provides use of spring and centrifugal force to automatically increase traction at low speed which is required for 

heavy hauls and decreases traction at high speed. Increased traction also helps in increasing acceleration and deceleration. Proposed 

invention also helps in avoiding wheel slippage. 
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(57) Abstract : 

The present invention provides a tool that could accurately test the intelligence of autistic persons so as of gain knowledge about their 

average intelligence quotient. The intelligence testing tool includes factors such as determination of universal understandings, route 

analysis as well as patterns. The tool is provided as an alternative for intelligence tests in particular. Apart from giving acute results 

the tool is able* to. measure the understanding on a universal basis, and analysis of routes which falls under cognitive development. 
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(57) Abstract : 

The present invention provides the method and system for monitoring and analyzing the suitable changes related to the facial paralysis 

patient. The method comprising; the capture of the image in the normal state with the help of image capturing device and finding and 

storing the coordinates of points in the captured image which is set as a reference point for the response face. The obtained reference 

points are added as the top layer on the surface of the monitoring device for the response face and analyzing the changes and stored in 

the system. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017805 A 

(19) INDIA  

(22) Date of filing of Application :11/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FORMULATION OF SILVER CONTAINING BIOACTIVE GLASS 
 

  

(51) International classification  :C07C209/48  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)INDIAN INSTITUTE OF TECHNOLOGY (BANARAS 

HINDU UNIVERSITY), VARANASI 
      Address of Applicant :VARANASI-221005, UTTAR 

PRADESH, INDIA Uttar Pradesh India 

(72)Name of Inventor : 

   1)SAIRAM KRISHNAMURTHY 

   2)PANKAJ PALIWAL 
 

(57) Abstract : 

The present invention relates to formulation of silver containing bioactive glass. More particularly, the invention relates to intravenous 

formulation of silver containing bioactive glass comprising of Na20, Ag20, CaO, SrO, Si02 and P205 for action against of cerebral 

ischemic reperfusion injury. Further, the silver containing bioactive glass possesses anti-platelet property. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017844 A 

(19) INDIA  

(22) Date of filing of Application :11/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SHELF-LIFE EXTENDING SHEET FOR FRESH FRUITS, VEGETABLES AND FLOWERS 
 

  

(51) International classification  
:A23N 

15/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Sidharth Sareen 
      Address of Applicant :211 B Rani Jhansi Road, Civil Lines, 

Ludhiana-141 001. Punjab India 

   2)Mukul Sareen 
(72)Name of Inventor : 

   1)Sidharth Sareen 

   2)Mukul Sareen 
 

(57) Abstract : 

shelf-life extending sheet for fresh fruits, vegetables and flowers and a process for preparation thereof. The invention relates to shelf-

life extending sheet for fresh fruits, vegetables and flowers and a process for preparation thereof comprising a substrate coated with 

atleast one chemical selected from ethylene adsorbers, ethylene oxidizers, carbon dioxide releasers, oxygen absorbers or reducers, 

microbial/bio inhibitors and moisture absorbers, which is provided with an over-coat so as to prevent direct contact of chemicals with 

food. The chemical(s) can be mixed with a carrier prior to the coating. The substrate can be impregnated with the chemical(s) during 

manufacturing thereof. Advantageous Features The novel shelf Life Extending sheet provides higher surface area, requires lesser 

space for installation, is available in different sizes and proves to be cost effective. The shelf life extension sheet is capable of 

extending the life of fresh fruits and vegetables by up to 3 times or more compared to unprotected storage.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017845 A 

(19) INDIA  

(22) Date of filing of Application :11/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SHELF-LIFE EXTENDING SACHETS FOR FRESH FRUITS, VEGETABLES AND FLOWERS 
 

  

(51) International classification  
:A23N 

15/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Sidharth Sareen 
      Address of Applicant :211 B Rani Jhansi Road, Civil Lines, 

Ludhiana-141 001. Punjab India 

   2)Mukul Sareen 
(72)Name of Inventor : 

   1)Sidharth Sareen 

   2)Mukul Sareen 
 

(57) Abstract : 

Shelf-life extending sachet for fresh fruits, vegetables and flowers and a process for preparation thereof. This invention relates to 

shelf-life extending sachet for fresh fruits, vegetables and flowers. The sachet is made of a permeable membrane filled with atleast one 

chemical selected from Ethylene adsorbers, Ethylene oxidizers, Carbon dioxide releasers, Oxygen absorbers or reducers, 

Microbial/Bio inhibitors, Moisture absorbers or Moisture Releasers, wherein each of the chemicals provides a specific functionality to 

the sachet. The shelf life extension sachet is capable of extending the life of fresh fruits and vegetables by up to 3 times compared to 

unprotected storage. Also trials were performed on unripe bananas by placing sachets in a box of bananas as they were picked from 

the farm. The pouches were able to increase the shelf life of such bananas from 17 days to upto 27 days without spoilage.  
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(19) INDIA  
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(54) Title of the invention : SHELF-LIFE EXTENSION FILTERS FOR FRESH PRODUCE 
 

  

(51) International classification  
:H01H 

21/42  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Sidharth Sareen 
      Address of Applicant :211 B Rani Jhansi Road, Civil Lines, 

Ludhiana-141 001. Punjab India 

   2)Mukul Sareen 
(72)Name of Inventor : 

   1)Sidharth Sareen 

   2)Mukul Sareen 
 

(57) Abstract : 

Shelf-Life extension filters for fresh produce and a process for preparation thereof. The invention relates to shelf-life extension filters 

for fresh produce including vegetables, fruits and flowers comprising atleast one substrate made of permeable material coated with 

Ethylene absorbers, Ethylene oxidizers and anti microbial/bacterial agents, which is enclosed in a holding member. The filters are 

capable of reducing the ethylene content by as much as 90-95% in enclosed storage rooms.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017847 A 

(19) INDIA  

(22) Date of filing of Application :11/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SHELF LIFE EXTENSION BAGS FOR FRESH PRODUCE INCLUDING VEGETABLES, FRUITS 

AND FLOWERS 
 

  

(51) International classification  
:A23B 

7/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  
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(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Sidharth Sareen 
      Address of Applicant :211 B Rani Jhansi Road, Civil Lines, 

Ludhiana-141 001. Punjab India 

   2)Mukul Sareen 
(72)Name of Inventor : 

   1)Sidharth Sareen 

   2)Mukul Sareen 
 

(57) Abstract : 

Shelf-life extension film for fresh produce including vegetables, fruits and flowers. The invention relates to Shelf-life extension film 

for fresh produce including vegetables, fruits and flowers comprising a plastic film integrally provided with atleast one chemical 

additive and polymer, wherein the chemical additive is 0.1-20% by weight and the polymer is 80-99.9% by weight. The film is having 

thickness of 10-500 microns. The film may be provided with colours/print/holes to reduce moisture accumulation in the bags of film. 

The film can be formed into sheets, bags, covers or wraps. The storage in the special bags increased the shelf life of Tomatoes, 

Bananas, Mangoes and rose flowers by 150 to 300%.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017856 A 

(19) INDIA  

(22) Date of filing of Application :11/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM AND METHOD FOR MANAGING OPERATIONS IN WORKSHOP FOR AUTOMOTIVE 

VEHICLES 
 

  

(51) International classification  :F01K27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  
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(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Leadics Pte. Ltd. 
      Address of Applicant :160 Robinson Road, SBF Center #26-

02, Singapore 068914, Singapore Singapore 

(72)Name of Inventor : 

   1)Himanshu Bora 

   2)Mohit Arora 

   3)Gerrit Kuyntjes 

   4)Sameer Dua 
 

(57) Abstract : 

Disclosed is a system and method for in a workshop for at least one automotive vehicle. The system comprises an identification 

module detachably attached to an 5 automotive vehicle in the workshop; a service request module; a plurality of tracking modules 

arranged in the workshop. Furthermore, at least one of the plurality of tracking modules is operable to receive a first information from 

the identification module. The system further comprises a data processing arrangement operable to receive a second information 

related to status of the automotive vehicle 10 and a third information related to servicing of the automotive vehicle, and a server 

arrangement communicably coupled to the plurality of tracking modules and the data processing arrangement. The server arrangement 

is operable to determine a location of the automotive vehicle in the workshop and generate a service analytics report and determine a 

servicing strategy pertaining to the at least automotive 15 vehicles in the workshop, based on the generated analytics report; allocates 

the service request to the one or more asset; and communicates the allocation details to the one or more asset. FIG. 
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(54) Title of the invention : PASSIVE INFRARED SENSOR BASED INDOOR LOCALIZATION 
 

  

(51) International classification  
:A63F 

13/213  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  
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   1)KAR, Subrat 

   2)SRIRANGARAJAN, Seshan 

   3)MUKHOPADHYAY, Bodhibrata 
 

(57) Abstract : 

In an example, a voltage signal (Vpp) is obtained from at least three PIR sensors (508-1, 508-2, 508-3) due to IR radiations emitted by 

an object (504), and a distance (d) of the object (504) from at least three PIR sensors (508-1, 508-2, 508-3) is determined based on at 

least one of: a hyperbolic function based model, given by d = 10c(Vpp)x, where c and X are obtained by training the hyperbolic 

function based model over an indoor training environment comprising at least one PIR sensor and an IR radiation emitting subject 

moving around predefined location points; and a piecewise linear function based model, given by d = max (di + gi(Vpp  Vpp^)j. gi is 

obtained by training the piecewise linear function based model over an indoor training environment comprising at least one (k) PIR 

sensor and an IR radiation emitting subject moving around predefined location points (Mtr).  
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(54) Title of the invention : A HANDHELD ECG MONITERING DEVICE 
 

  

(51) International classification  
:A61B 
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(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 
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(71)Name of Applicant :  
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      Address of Applicant :B1202, Gardenia Grace Apartment, Plot 
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Pradesh India 

   2)NEHA RASTOGI 
(72)Name of Inventor : 

   1)RAHUL RASTOGI 

   2)NEHA RASTOGI 
 

(57) Abstract : 

The present invention discloses a handheld ECG monitoring device that is completely leadless and provides accurate and reliable 

readings as and when required. This is achieved by using three sensors in the ECG device. The two sensors are placed at the top of the 

ECG device and the third sensor is located sidewise of the ECG device. The ECG devices gets activated by pressing a switch on the 

device. In operation, when the user touches the top sensors with his/her thumbs, a single lead ECG is obtained by measuring voltage 

generated by his/her heart muscles. The third side sensor is then used to take and record readings from chest to obtain a full 12-lead 

ECG. This ECG device can be used in an in-home environment without the need for any expert assistance, free from complicated 

wiring and transmits sufficient recorded data for therapeutic or diagnostic use by health care personnel. 
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(54) Title of the invention : NOVEL AMIDE ANALOGUES 
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   2)RAJPUT PREETI 
(72)Name of Inventor : 

   1)SHARMA ABHILEKHA 

   2)RAJPUT PREETI 
 

(57) Abstract : 

The present invention relates to a novel /V-(3-amino-6-(2,3-dichlorophenyl)-1,2,4-triazin-5-yl)substituted-carboxamides analogues or 

its salts of formula I and process for preparation thereof. R o=< NH NN > CI CFormula 1 wherein, R is selected from aryl or 

alkylaryl, alkoxyaryl, alkylenearyL heteroaryl, haloaryl, nitroaryl, arylalkyl and like thereof.  
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(54) Title of the invention : THERMOSTABLE ALPHA AMYLASE FOR RAW STARCH HYDROLYSIS 
 

  

(51) International classification  
:C12N 

9/32  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COUNCIL OF SCIENTIFIC AND INDUSTRIAL 

RESEARCH 
      Address of Applicant :ANUSANDHAN BHAWAN, 2 RAFI 

MARG NEW DELHI-110001 INDIA Delhi India 

(72)Name of Inventor : 

   1)SUDAN, SARABJEET KOUR 
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   3)KAUR, ISHWINDER 

   4)SAHNI, GIRISH 
 

(57) Abstract : 

In the present study a novel isolated bacterial strain of Geobacillus thermoleovorans MTCC 25183 capable of producing a 

thermostable alpha-amylase was isolated and purified from the hot springs of India. The purified alpha-amylase was found to be 

highly thermostable, the activity of which increases more in the presence of substrate, is stable in the presence of detergents, organic 

solvents and Proteinase K. Moreover, the isolated enzyme has the ability to hydrolyze raw starches (e.g. rice, wheat, corn, potato) 

efficiently; further increasing its potential to be used as a useful candidate for multifarious industrial applications. 
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(72)Name of Inventor : 

   1)VINOD CHATHAKUDATH PRABHAKARAN 

   2)YOGITA SONI 
 

(57) Abstract : 

The present invention provides a process for the synthesis of highly dispersed metal catalysts on a support with isoelectric point (point 

of zero charge) in the range of 1-5 and use of the supported metal catalyst for catalyzing various reactions thereof. 
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(54) Title of the invention : AN ELECTRONIC DEVICE TO MAKE PATHOGENS FREE WATER THROUGH AN 
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   1)SATYAKAM PATNAIK 

   2)ALOK DHAWAN 

   3)RAKESH MAHNA 
 

(57) Abstract : 

An electronic device to make pathogens free water through an electrolytic disinfection process. Embodiments of the invention provide 

a modular system and methods for on-line purification/disinfection of water devoid of pathogens, in community settings. The system 

can provide pathogen free uncontaminated, odorless water from contaminated surface water or municipal supply water implementing 

a electrolysis reaction chamber (EC) for water treatment, a storage chamber (SC) and an electronic control unit (ECU) with sensors to 

permits continuous operation of the purification/disinfection without requiring user intervention or cleaning. The system is capable of 

self monitoring and self cleaning. The system can be used in plural for scaling up the processed water. 
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BETWEEN THESE MODES 
 

  

(51) International classification  
:B60L 

11/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Abhishek Sharma 
      Address of Applicant :D 12 Surajmal Vihar New Delhi 

110092 Delhi India 

(72)Name of Inventor : 

   1)Abhishek Sharma 
 

(57) Abstract : 

A smart mobile charging cable that has additional features aside from the basic function of charging a battery is described along with 

mechanism to switch between these modes and normal operation. The smart modes described are a timer mode where the cable 

charges the battery for a user selected period of time; and a USB flash storage mode where the cable also functions as a USB flash 

drive. 
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(54) Title of the invention : A METHOD FOR EXTRACTION OF ESSENTIAL OIL EXTRACT FROM PLEUROSPERMUM 
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(57) Abstract : 

This invention relates to a method for extraction of essential oil extract from pleurospermum brunonis and uses thereof. Fungal 

infections are widespread and cause serious infectious diseases. The increased prevalence of antibiotics has led to development of 

resistance in fungi against existing antibiotics and have side effects especially hepato-toxicity. Therefore Essential oils can be explored 

as a resource to enhance or modify the potency of antibiotics. Essential oils are partially pure, non-toxic and free from side-effects, 

they can be used directly to develop improved topical anti-fungal formulations. In the present invention essential oil extracted from the 

medicinal plant Pleurospermum brunonis var. Benth of Apiaceae family for antifungal properties and its applications in 

pharmaceutical industries. Analysis of antifungal activity of essential oil extracted from leaves of Pleurospermum brunonis was done 

by agar well diffusion method against three fungal strains Saccharomyces cerevisiae (H1086), Candida albicans (ATCC90028) and 

Candida albicans (MTCC277). The Minimum Inhibitory Concentration of essential oil from Pleurospermum brunonis Benth was 

found to be 0.15% for C. albicans (ATCC90028), S. cerevisiae but for C. albicans (MTCC277) the value were 0.07% but whereas, for 

antibiotic (Fluconazole of 10mg/ml) was found to be 0.015% for S. cerevisiae and 0.62% for C. albicans (ATCC90028) but for 

Amphotericin B (10mg/ml) 0.31% for S. cerevisiae (H1086) and 0.62% for C. albicans (ATCC90028). 
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        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)INDIAN INSTITUTE OF TECHNOLOGY DELHI 
      Address of Applicant :Hauz Khas New Delhi India 110016 

Delhi India 

(72)Name of Inventor : 

   1)KOMARALA, Vamsi, Krishna 

   2)NAYAK, Mrutyunjay 

   3)SINGH, Krishna 

   4)MANDAL, Sourav 

   5)SINGH, Sonpal 
 

(57) Abstract : 

Provided herein is a method for fabricating a heterojunction silicon solar cell comprising deposition of layers in vacuum at room 

temperature on unheated clean n-type silicon wafers. The heterojunction silicon solar cell comprises of a hole selective layer and an 

electron selective layer on either side of the silicon wafers. Also provided herein is a heterojunction silicon solar cell fabricated by the 

method as provided herein. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017918 A 

(19) INDIA  

(22) Date of filing of Application :12/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A PROCESS FOR FRACTIONATING COMPONENTS OF A BIOMASS 
 

  

(51) International classification  
:C08F 

6/04  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)INDIAN INSTITUTE OF TECHNOLOGY DELHI 
      Address of Applicant :Hauz Khas New Delhi India 110016 

Delhi India 

(72)Name of Inventor : 

   1)SINGH, Neetu 

   2)KUMAR, Ankur 

   3)PRAJAPAT, Kanika 
 

(57) Abstract : 

A process for fractionating components of a biomass, comprising steps of: (i) identifying and chipping the biomass to obtain smaller 

pieces; (ii) digesting the chipped biomass pieces using solvents to obtain digested biomass; (iii) filtering the digested biomass to 

obtain black liquor and pulp; (iv) washing, beating and/ or bleaching the pulp; and (v) fractionating and obtaining the components; 

such that said solvents comprises Deep Eutectic Solvents (DES) and water in a ratio 60:40 to 75:25; said black liquor being reused 

five times for next cycle of digestion of the biomass; wherein said black liquor is further combined with anti-solvent mixture at a ratio 

ranging from about 1:1 to about 1:5 to precipitate dissolved lignin followed by distillation to recover solvent and anti-solvent for 

reuse. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017937 A 

(19) INDIA  

(22) Date of filing of Application :13/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : UNUSUAL MOTION DETECTION IN VIDEOS BY STATISTICAL ANALYSIS OF ENERGY 

CUMSUM GRAPHS 
 

  

(51) International classification  :H01L27/3276  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SEBA SUSAN RAJAN 
      Address of Applicant :Flat No. 406, Block K.G.1, Vikaspuri, 

New Delhi-110018 Delhi India 

(72)Name of Inventor : 

   1)SEBA SUSAN RAJAN 
 

(57) Abstract : 

A novel software procedure for the detection of unusual motion in videos is proposed in this invention, that is unsupervised and does 

not require any prior training. A fallout of the current methods used for detection of unusual motion in videos is that their results are 

based on the training provided with reference videos for unusual motion. The fact that the term ˜unusual motion™ has no clear 

definition, places an additional constraint on their performances of existing tools when faced with unpredictable situations. As per the 

software process flow of this invention, invention, the cumulative sum of the energy of the difference frames is computed over a pre-

defined number of frames and plotted as a function of time. Unusual motion in videos is detected from points of deviation in this 

graph which under normal circumstances maintains a straight line. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811017949 A 

(19) INDIA  

(22) Date of filing of Application :14/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FORMULATION OF NANOSIZED TOPIRAMATE BIO-FLEXY FILMS USING MUCOADHESIVE 

BIORETARDANT FROM TAPIOCA SAGO 
 

  

(51) International classification  :A61K31/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PROF. (DR.) N.V. SATEESH MADHAV 
      Address of Applicant :11 A ENG ENLCAVE, DOORI 

VIHAR JAKHARI DEHRADUN UTTARAKHAND-248001, 

INDIA Uttarakhand India 

(72)Name of Inventor : 

   1)PROF. (DR.) N.V. SATEESH MADHAV 
 

(57) Abstract : 

The current invention explores a process for preparing Topiramate loaded Mucoadhesive Films using a novel Bioretardant cum Film 

Former from Tapioca sago and other co-processing agents in optimized proportions which were prepared by Solvent Evaporation Film 

Casting Method. Prepared Films were,., administered to experimental animals to Oro-Soft Palatal Mucosa and experimental epileptic 

animals showed its significant Pharmacodynamic Antiepileptic activity at sub-therapeutic dose may be by producing GABAminergic 

action via Palatal Neural Path to Brain. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016716 A 

(19) INDIA  

(22) Date of filing of Application :26/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SPEED CHANGE CONTROL SYSTEM FOR VEHICLE 
 

  

(51) International classification  
:B60K 

20/00  

(31) Priority Document No  
:2018-

090111  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Toyota Jidosha Kabushiki Kaisha 
      Address of Applicant :1, Toyota-cho, Toyota-shi, Aichi, 471-

8571, Japan Japan 

(72)Name of Inventor : 

   1)KURETAKE, Ken 
 

(57) Abstract : 

A speed change control system that suppress a change in a vehicle behavior, and prevents a reduction in an energy efficiency. The 

speed change control system is applied to a vehicle (EV) comprising: a transmission (4); a wheel (7) connected to the transmission (4); 

a motor (1) in which torque or speed is changed by changing a speed ratio of the transmission (4); and an electric storage device (2) 

connected to the motor (1,11). A controller (8) is configured to select a first mode if an SOC level of an electric storage device (2) is 

lower than a predetermined level (Thl), and select a second mode if the SOC level of the electric storage device (2) is equal to or 

higher than the predetermined level (Thl). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201711040243 A 

(19) INDIA  

(22) Date of filing of Application :10/05/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ANTI-ALZHEIMERS COMPOSITION 
 

  

(51) International classification  :A61K31/353  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SANAT PRODUCTS LIMITED 
      Address of Applicant :3rd Floor, Sagar Plaza, Laxmi Nagar, 

Distt. Centre, Vikas Marg, New Delhi- 92, India Delhi India 

(72)Name of Inventor : 

   1)BURMAN PRADIP 

   2)GABA GOLDIE 

   3)TIWARI RAJEEV 
 

(57) Abstract : 

A novel synergistic herbal composition comprising Curcuma longa extract is in a range of 18 to 20% (w/w), turmeric oil is present in a 

range of 13 to 20% (w/w), Bacopa monnieri extract is present in a range of 9 to 12% (w/w), Zinc or Zinc derivatives is present in a 

range of 5 to 6% (w/w), Piper nigrum extract is present in a range of 0.4 to 0.6% (w/w), Withania somnifera extract is present in a 

range of 18 to 20%) (w/w), Centella asiatica is present in a range of 9 to 12% (w/w), Convolvulus pluriacaulis is present in range of 12 

to 27% (w/w), for improving memory and prevening progressive deterioration in cognitive, speech loss, personality changes and 

synapse loss in Alzheimer disease. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016113 A 

(19) INDIA  

(22) Date of filing of Application :23/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CATALYST LAYER FOR FUEL CELL AND PRODUCTION METHOD THEREFOR 
 

  

(51) International classification  
:H01M 

4/00  

(31) Priority Document No  
:2018-

092281  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TOYOTA JIDOSHA KABUSHIKI KAISHA 
      Address of Applicant :1, Toyota-cho, Toyota-shi, Aichi-ken, 

471-8571, Japan Japan 

(72)Name of Inventor : 

   1)Tatsuya Arai 
 

(57) Abstract : 

The present invention provides a catalyst layer for fuel cells having improved characteristics and a production method therefor. A 

catalyst layer for a fuel cell, including a carbon carrier having pores, a catalyst metal carried on the carbon carrier, and an ionomer 

covering the carbon carrier, wherein the crystal length of the carbon carrier is not less than 6 nm, and the coverage of the catalyst 

metal by the ionomer is 55% to 65%, and a method for the production of a catalyst layer for a fuel cell, including heat-treating a 

carbon carrier having pores under an inert gas atmosphere so that the crystal length of the carbon carrier becomes not less than 6 nm, 

heat-treating the heat-treated carbon carrier under an oxygen atmosphere to activate the carbon carrier, allowing the activated carbon 

carrier to carry a catalyst metal, mixing the carbon carrier carrying the catalyst metal and an ionomer to cover the carbon carrier with 

the ionomer, and forming the catalyst layer for a fuel cell using the carbon carrier covered with the ionomer. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016116 A 

(19) INDIA  

(22) Date of filing of Application :23/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : YARN WINDING MACHINE AND YARN WINDING METHOD 
 

  

(51) International classification  :D01H 1/38  

(31) Priority Document No  
:2018-

090357  

(32) Priority Date  :09/05/2018 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)MURATA MACHINERY, LTD. 
      Address of Applicant :3 Minami Ochiai-cho, Kisshoin, 

Minami-ku, Kyoto-shi, Kyoto 601-8326, Japan Japan 

(72)Name of Inventor : 

   1)SUSAMI Hiroyuki 
 

(57) Abstract : 

A spinning machine (1) includes a plurality of spinning units (2) and at least one yarn joining cart (3). Each of the spinning units (2) 

winds a spun yarn. The yam joining cart (3) performs a yarn joining operation with respect to each of the spinning units (2). After 

occurrence of a yarn breakage, the relevant spinning unit (2) performs a preparation operation to be prepared for the yarn joining 

operation to be started. The yarn joining cart (3) performs a yam joining travel so as to be positioned at the operating position to 

perform the yarn joining operation with respect to the spinning unit (2) in which the yarn breakage has occurred. If there is no 

completion spinning unit and if there is a preparation spinning unit (2a), the yarn joining cart (3) performs the yarn joining travel with 

respect to the preparation spinning unit (2a). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016536 A 

(19) INDIA  
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(54) Title of the invention : LIQUID HANDLING SYSTEM AND A METHOD FOR ANALYSING A STATE OF A TIP 
 

  

(51) International classification  :G01F23/292  

(31) Priority Document No  :18171269.6  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  
:EUROPEAN 

UNION 

(86) International Application No 

        Filing Date  
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(87) International Publication No  : NA  
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:NA 

:NA 
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(71)Name of Applicant :  

   1)SARTORIUS BIOHIT LIQUID HANDLING OY 
      Address of Applicant :LAIPPATIE 1 00880 HELSINKI 

FINLAND Finland 

(72)Name of Inventor : 

   1)H„M„L„INEN, Mikko 

   2)VIHINEN, Pasi 

   3)FORSMAN, Staffan 
 

(57) Abstract : 

According to an example aspect of the present invention, there is provided a liquid handling system for dispensing a liquid sample 

from a tip. The system comprises a light source configured to project a first beam of light via a first optical path that interacts with the 

tip or its contents, and further configured to direct a second beam of light via a second optical path that does not interact with the tip 

and its contents; a first detector configured to detect the first beam of light; a second detector configured to detect the second beam of 

light; an analysis unit configured to analyse a state of the tip on the basis of signals obtained from the first and second detectors; 

wherein the second detector is a normalization detector configured to measure intensity of the light source. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914013570 A 

(19) INDIA  

(22) Date of filing of Application :04/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : NOVEL STRAIN DERIVED FROM TRADITIONAL FERMENTED FOOD ANDHAVING 

EXCELLENT ENZYME PRODUCTIVITY, AND METHOD FORPREPARING FERMENTED CEREAL ENZYME FOOD BY 

USING SAME 
 

  

(51) International classification  
:A23L 

7/104  
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(32) Priority Date  :08/05/2018 
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(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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(71)Name of Applicant :  
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      Address of Applicant :No.147, Sec. 3 , Beishen Rd., Shenkeng 

Dist., New Taipei City 22201, Taiwan  

   2)Kinpo Electronics, Inc. 
(72)Name of Inventor : 

   1)Hsin-Ta HSIEH 

   2)Yu-Ting HUANG 

   3)Kuo-Yen YUAN 
 

(57) Abstract : 

A method for three dimensional (3D) printing and a 3D printing device are provided. The 3D printing device includes a modeling 

printing head, a coloring printing head, and a platform. The modeling printing head and the coloring printing head are co-constructed. 

The three dimensional printing method includes: printing a forming layer and at least one material barrier outside a bounding area of 

the forming layer; calculating multiple coloring routes of the coloring printing head according to an edge of the forming layer; 

converting the coloring routes of the coloring printing head into multiple color-passing routes of the modeling printing head; 

calculating multiple detour routes of the modeling printing head according to the color-passing routes of the modeling printing head. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014400 A 

(19) INDIA  

(22) Date of filing of Application :10/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HOLLOW BODY HAVING A WALL WITH A LAYER OF GLASS AND A PLURALITY OF 

PARTICLES 
 

  

(51) International classification  :B29D23/001  

(31) Priority Document No  :18171782.8  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 
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(71)Name of Applicant :  

   1)Schott AG 
      Address of Applicant :HattenbergstraŸe 10, 55122 Mainz 

(DE) Germany 

(72)Name of Inventor : 

   1)MANGOLD, Stephanie 

   2)RUDIGIER-VOIGT, Eveline 

   3)ANTON, Andrea 
 

(57) Abstract : 

The invention refers to a hollow body (100), comprising a wall (102) which at least partially surrounds an interior volume (101) of the 

hollow body (100); wherein the wall (102) a) comprises a layer of glass (104), and b) has a wall surface (103); wherein the wall 

surface (103) comprises a surface region in which the layer of glass (104) is at least partially superimposed by a plurality of particles 

(201); wherein the plurality of parti¬cles (201) is characterised by particle size distribution having a D50 in a range from 1 to 100 um. 

Further, the invention refers to a hollow body (100) having a wall surface (103) in¬cluding a surface region which is characterised by 

a coefficient of dry sliding friction (1001) of less than 0.15; to a process (400) for making an item; to a hollow body (100), obtainable 

by that process (400); to a closed container (300); to a process (600) for packaging a pharmaceuti¬cal composition (301); to a closed 

hollow body (300) obtainable by this process (600); to a use of a hollow body (100) for packaging a pharmaceutical composition 

(301); and to a use of a plurality of particles (201). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014680 A 

(19) INDIA  
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(54) Title of the invention : HOLLOW BODY HAVING A WALL WITH A LAYER OF GLASS AND AT LEAST ONE 

ELEVATED REGION 
 

  

(51) International classification  :B29D23/001  

(31) Priority Document No  :18171783.6  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  
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:NA 
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(62) Divisional to Application Number 

        Filing Date 
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(71)Name of Applicant :  

   1)Schott AG 
      Address of Applicant :HattenbergstraŸe 10, 55122 Mainz 

(DE) Germany 

(72)Name of Inventor : 

   1)MANGOLD, Stephanie 

   2)RUDIGIER-VOIGT, Eveline 

   3)SWEECK, Tamara 
 

(57) Abstract : 

The invention refers to a hollow body (100), comprising a wall (102) which at least partially surrounds an interior volume (101) of the 

hollow body (100); wherein the wall (102) a) comprises a layer of glass (104), comprising a first glass composition, b) comprises a 

base surface (106), and c) has a wall surface (103); wherein the wall surface (103) comprises a. at least one surface region (105), in 

which the base surface (106) is at least partial¬ ly superimposed by at least one elevated region (107), and b. at least one contact 

region (120), which extends along a contact range (118) of a height (117) of the hollow body (100); wherein the at least one elevated 

region (107) comprises a further glass composition; wherein throughout the contact range (118) an exterior diameter (119) of the 

hollow body (100) has a maximum; wherein the at least one surface region (!05) is at least partially positioned in the at least one 

contact region (120). Further, the invention refers to a process (500) for making an item; to a hollow body (100), obtainable by that 

process (500); to a closed hollow body (400); to a process (700) for packaging a pharmaceutical composition (401); to a closed hollow 

body (400), obtainable by this process (700); to a use of a hollow body (100) for packaging a phar-maceutical composition (401); and 

to a use of a plurality of glass particles. 
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(54) Title of the invention : METHOD FOR PRELOADING APPLICATION, STORAGE MEDIUM, AND TERMINAL 
 

  

(51) International classification  :G06F 3/00  

(31) Priority Document No  :201810442588.4  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :China 
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      Address of Applicant :18 Haibin Road, Wusha, Chang™an, 

Dongguan, Guangdong 523860, China, China 

(72)Name of Inventor : 

   1)HAN, SHIGUANG 

   2)CHEN, YAN 
 

(57) Abstract : 

A method for preloading an application, a storage medium, and a terminal are provided. The method includes the following. A target 

application to be preloaded is determined in response to detecting an event of preloading an application (101). An active window stack 

for preloading is created according to a predetermined rule (102), and an application interface of the target application is preloaded 

according to the active window stack for preloading (103), where the active window stack for preloading has boundary coordinates 

locating outside a coordinate range of a display screen. 

  

 

No. of Pages : 35 No. of Claims : 14 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54055 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201914017203 A 

(19) INDIA  

(22) Date of filing of Application :30/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CATALYST STRUCTURE 
 

  

(51) International classification  :F01N 3/00  

(31) Priority Document No  
:2018-
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:NA 
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(71)Name of Applicant :  

   1)TOYOTA JIDOSHA KABUSHIKI KAISHA 
      Address of Applicant :1,Toyota-cho, Toyota-shi, Aichi- ken, 

471-8571, Japan Japan 

(72)Name of Inventor : 

   1)Hiroyoshi UEDA 
 

(57) Abstract : 

A catalyst structure, which makes it possible to reduce the flow passage resistance and raise the purification rate, is provided. A 

catalyst structure provided in an exhaust passage of an internal combustion engine comprises a base member which is formed by 

combining wire-shaped members, wherein the wire-shaped members do not include any wire-shaped member which is arranged to be 

orthogonal to a flow direction of an exhaust gas, and the wire-shaped members include wire-shaped members which are arranged 

obliquely with respect to the flow direction of the exhaust gas. The change in the cross-sectional area of the base member is 

suppressed by arranging the wire-shaped members obliquely with respect to the flow direction of the exhaust gas. 
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(54) Title of the invention : TIRE SEALANT DISPENSER 
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(32) Priority Date  :10/05/2018 

(33) Name of priority country /region :Taiwan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 
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(62) Divisional to Application Number 

        Filing Date 

:NA 
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(71)Name of Applicant :  
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DIST. TAINAN CITY 745 TAIWAN 

(72)Name of Inventor : 

   1)Wen-San CHOU 
 

(57) Abstract : 

A tire sealant dispenser (1) matches with an air compressor and contains a body (2) in which chemical fluid (25) (such as tire sealant) 

is filled, a cap (3) connected on an opening (21) of the body (2), a drive element (4) configured to urge a punch element (5) to pierce a 

film (38), such that an air conduit (340) is in communication with a sealant conduit (350), pressurized air flows into the body (2) via 

the air conduit (340) from the air compressor, and the chemical fluid (25) flows out of the sealant conduit (350). 
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(54) Title of the invention : PHOTOGRAPHING OPTICAL LENS ASSEMBLY, IMAGING APPARATUS AND ELECTRONIC 

DEVICE 
 

  

(51) International classification  
:G02B 

13/00  

(31) Priority Document No  :107115983  

(32) Priority Date  :10/05/2018 

(33) Name of priority country /region :Taiwan 

(86) International Application No 

        Filing Date  
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(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)LARGAN PRECISION CO., LTD. 
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(72)Name of Inventor : 

   1)Hsiang-Chi TANG 

   2)Chun-Yen CHEN 

   3)Hung-Shuo CHEN 

   4)Wei-Yu CHEN 
 

(57) Abstract : 

A fractive power has an image-side surface being convex in a paraxial region thereof.  The seventh lens element with negative 

refractive power has an image-side surface being concave in a paraxial region thereof and including at least one convex critical point 

in an off-axis region thereof. 
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(19) INDIA  

(22) Date of filing of Application :06/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DIRECTIONAL SOLIDIFICATION FURNACE DEVICE 
 

  

(51) International classification  
:C30B 

11/00  

(31) Priority Document No  :107115583  

(32) Priority Date  :08/05/2018 

(33) Name of priority country /region :Taiwan 
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        Filing Date  

:NA 

:NA 
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(71)Name of Applicant :  

   1)AUO CRYSTAL CORPORATION 
      Address of Applicant :NO.335, SEC.2, HOUKE RD., HOULI 

DIST., TAICHUNG CITY, TAIWAN  

(72)Name of Inventor : 

   1)YANG, CHIA-YING 

   2)WANG, JO-FAN 

   3)CHIANG, CHI-HUNG 

   4)TSAI, YA-LU 
 

(57) Abstract : 

A directional solidification furnace deviceincluding a furnace body (110), an insulation component (120), a melting component (130), 

a heat exchanger (140), and an opening and closing mechanism (150)is provided. The furnace body (110)has a cooling 5system 

(111)and at least one heater(112). The insulation component (120)is disposed in the furnace body (110)and has an opening (126). The 

melting component (130)is disposed in the insulation component (120), and a bottom (1301)of the melting component 

(130)corresponds to the opening (126). The heat exchanger (140)is disposed on the bottom (1301). The opening and closing 

mechanism (150)is disposed outside the 10insulation component (120)and has at least one baffle (151). The at least one baffle (151)is 

adapted to be opened or closed for exposing or insulating the opening (126). 
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(54) Title of the invention : AN EQUIPMENT FOR ATTACHING AN OPTICAL FIBER TO A REEL 
 

  

(51) International classification  :G02B 6/00  

(31) Priority Document No  :20185425  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)Rosendahl Nextrom GmbH 
      Address of Applicant :Schachen 57, 8212 Pischelsdorf, 

Austria Austria 

(72)Name of Inventor : 

   1)INNIL„, Matti 

   2)M–NKK–NEN, Jukka 

   3)LIIKONEN, Touko 
 

(57) Abstract : 

An equipment for attaching an optical fiber to a reel, comprising a tape supply sta¬tion (16) configured to cut and supply pieces of 

tape, an attachment device (5) com¬prising a frame with a collector (15) for collecting a piece of tape from the tape supply station (16) 

for attaching the optical fiber (2) to the reel, an actuator (5-1) for moving the attachment device (5) and for pressing the collector (15), 

having said piece of tape, against the optical fiber (2) and the reel in order to attach said optical fiber (2) to said reel, and a cutter (7) 

for cutting the optical fiber (2). Such an equipment is advantageous as manual labour can be excluded from the process step of 

attaching an optical fiber to a reel. 

  

 

No. of Pages : 18 No. of Claims : 5 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54060 
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(19) INDIA  

(22) Date of filing of Application :06/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A SINGLE-REEL WINDING DEVICE AND A METHOD FOR REPLACING A FULL REEL IN A 

SINGLE-REEL WINDING DEVICE 
 

  

(51) International classification  
:B65H 

67/00  

(31) Priority Document No  :20185426  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  
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:NA 

:NA 

(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)Rosendahl Nextrom GmbH 
      Address of Applicant :Schachen 57, 8212 Pischelsdorf, 

Austria Austria 

(72)Name of Inventor : 

   1)INNIL„, Matti 

   2)M–NKK–NEN, Jukka 

   3)LIIKONEN, Touko 
 

(57) Abstract : 

This invention relates to a single-reel winding device comprising a distributor wheel [1] for distributing an optical fiber (2) to a first 

reel (3), a winder (4), for revolving the first reel (3) around a center axis (3-1] of the first reel (3) and for moving the first reel [3] 

along the center axis (3-1] between different positions, an attachment device (5} for attaching the optical fiber (2] to the first reel (3), a 

cutter (7 ) for cutting the optical fiber (2), a gripper (8] for gripping onto the optical fiber (2], and keeping the optical fiber (2] 

stationary during attaching and cutting of the optical fiber (2), and while the first, full reel is removed from the exchange area (6] and a 

second, empty reel is provided to the exchange area (6] in order to continue winding of the optical fiber (2). 
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(54) Title of the invention : SOLID ELECTROLYTE, ALL SOLID STATE BATTERY, AND METHOD FOR PRODUCING SOLID 

ELECTROLYTE 
 

  

(51) International classification  
:H01M 

10/00  

(31) Priority Document No  
:2018-
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(32) Priority Date  :14/05/2018 
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(72)Name of Inventor : 

   1)Masahiro IWASAKI 
 

(57) Abstract : 

A main object of the present disclosure is to provide a solid electrolyte with excellent ion conductivity. The present disclosure 

achieves the object by providing a solid electrolyte characterized by comprising: a Li element, a P element, a S element, a Br element, 

and an I element; and crystal phase A having a peak at a position of 20 = 20.2° ± 0.5°, 23.6° ± 0.5° in an X-ray diffraction 

measurement using a CuKa ray; wherein a crystallite size of the crystal phase A is 16.0 nm or more. 
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(72)Name of Inventor : 

   1)PEDICINI, Christopher 
 

(57) Abstract : 

An electrically driven orthopedic impactor may include an adapter for interfacing between the orthopedic impactor and a surgical 

implement. The adapter may have a first surface that transmits a forward impact energy and a second surface that transmits a reverse 

impact energy. The adapter can connect to the surgical implement and to the orthopedic impactor without the use of external tools. 

The adapter may connect to the orthopedic impactor via a pushing motion and may disconnect from the orthopedic impactor via a 

reciprocal sleeve. A sensor can communicate a spatial orientation of the adapter with respect to at least one reference point that is not 

located on the adapter or the orthopedic impactor. A communication device may transmit information to the orthopedic impactor 

related to frequency or impact energy settings based on a type of surgical implement attached to the adapter. 
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(31) Priority Document No  :201810443981.5  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :NO. 18, HAIBIN ROAD, WUSHA, 

CHANG'AN, DONGGUAN, GUANGDONG 523860, CHINA 

China 
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   3)LIU, YAOYONG 
 

(57) Abstract : 

Amethod for establishing anapplication prediction model, a storage medium, and a terminalare provided. The method includes the 

following. In response to anoperation switchingan application previously running in the foreground toa 

first application currently running, a first preorder usage sequence  of the first  application  currently  running  is collectedas  sample  

usage  information. 10Applications launched within a time-window are monitored, and a preset number of applications 

launched first in the applications launched within the time-window are set assample labels forthe sample usage information. 

A predetermined machine learning model is trained based on the sample 

usage information and the sample labels for the sample usage information, to obtain the application prediction model. In this way, 

schemes of preloading anapplication in a terminalcanbe optimized. 
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(57) Abstract : 

A firing control apparatus and method for installing in a firearm, the apparatus comprising: an energy storing mechanism configured 

to store mechanical energy which is produced by a mechanical system, upon firing the firearm or by manual operation of the firearm, 

an electromagnet configured to control the energy storing mechanism, wherein the energy storing mechanism holds or releases the 

mechanical energy to prevent or enable the firearm from firing, and a processor or an electro-mechanical switch configured to activate 

or deactivate the electromagnet to control the operation of the energy storing mechanism according to preselected rules. 
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(57) Abstract : 

An image processing method and an image processing device (400) are provided. 5 The image processing method includes: obtaining 

images and calculating depth information corresponding to the images; segmenting each of the images into a foreground area and a 

background area according to color information, brightness information, and the depth information of the images; obtaining the 

foreground area of a first image of the images, wherein a brightness of the foreground area of the first 10 image is greater than a first 

threshold; obtaining the background area of a second image of the images, wherein a brightness of the background area of the second 

image is less than a second threshold; and fusing the foreground area of the first image and the background area of the second image 

to generate a high dynamic range image. 
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(57) Abstract : 

The invention relates to a method for storing and transporting sleeves (8) on a textile machine (1) having a plurality of workstations 

(4) disposed adjacent to each other on opposite sides along a longitudinal axis of the machine (M) and having winding devices in 

which yarn is wound onto a sleeve (8). Sleeves (8) are transported by means of a transport device (6) from a plurali-ty of sleeve 

magazines (7.1, 7.2, 7.3, 7.4) disposed on both sides of the ma-chine (1) to a workstation (4). Sleeves (8) are received in the sleeve 

maga-zine (7.1, 7.2, 7.3, 7.4) and the longitudinal axes (H) of the sleeves are aligned substantially horizontal and transverse to the 

longitudinal axis of the machine (M). In a corresponding textile machine (1), sleeve receivers are disposed in the sleeve magazine (7.1, 

7.2, 7.3, 7.4) for receiving sleeves (8) and the longitudinal axes (H) of the sleeves are substantially horizontal and aligned transverse to 

the longitudinal axis of the machine (M). The individual sleeve (8) is removed from the sleeve magazine (7.1, 7.2, 7.3, 7.4), 

particu¬larly in the direction of the sleeve axis (H), and displaced in the direction to¬ward the longitudinal axis of the machine (M), 

between the sleeve magazines (7.1, 7.2, 7.3, 7.4) disposed on both sides of the machine (1). 
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(57) Abstract : 

An endless metal belt having an excellent abrasion resistance and a method for manufacturing such endless metal belts, capable of 

sufficiently reducing a tensile stress related to a metal ring in the innermost layer are provided.  An endless metal belt includes a belt 

member formed by laminating a plurality of metal rings; and an element supported by the belt member, in which among the plurality 

10  of metal rings, a metal ring in an innermost layer is formed by a maraging steel plate, and another metal ring includes a nitride 

layer on its surface, and has a specific chemical composition; a tensile strength of the another metal ring is 1,700 MPa or higher; and a 

surface hardness of the nitride layer is HV800 to HV950. 
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(57) Abstract : 

The present invention relates to a system for peer to peer charging of ubiquitous devices which is use to Simulate, synthesize & 

design, mechanism for charging of ubiquitous devices using inductive coupling method where a ubiquitous device can act as a 

transponder or a receiver of power at given time. It™s a digital world where downtime is zero and high availability of devices more 

required. Most people check email and social media on their phones, and we all use them to communicate with friends, family, and 

colleagues. The amount of time people spend on their mobile phones is less representative of addictive behavior today, and more 

representative of a massive cultural shift. 
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(57) Abstract : 

In this present invention we can reduce human labor, save time. By using this technology we can improve our speed of billing in 

shopping malls. We can see huge rush at malls on holidays and weekends. The rush is even more when there are special offers and 

discount. People purchase different items and put them in trolley. After total purchase one needs to go to billing counter for payments. 

At the billing counter the cashier prepare the bill using bar code reader which is a time consuming process and results in long queues 

at billing counters. In this we want to design such type a system that follows the human being automatically in shopping areas by 

sensing system. Our aim is to develop a system that can be used in shopping malls to solve the above mentioned challenge. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201817043842 A 

(19) INDIA  

(22) Date of filing of Application :21/11/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AIR CONDITIONER 
 

  

(51) International classification  :C05G 3/04  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2018/018514  

:14/05/2018 

(87) International Publication No  :0  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HITACHI.JOHNSON CONTROLS AIR 

CONDITIOMNG. INC. 
      Address of Applicant :t6-1, Kaigan l-chome, Minato-ku, 

Tokyo 1050022, Japan Japan 

(72)Name of Inventor : 

   1)Hlkaru UMEZAWA 

   2)Tomohlro KATO 
 

(57) Abstract : 

An air conditioner (100) includes an indoor heat exchanger (15), an indoor fan (16), a fan cleaning unit (24) which cleans the indoor 

fan (16) withabrush (24b) , and a control unit (30) which brings the fan cleaning unit (24) into contact with the indoor fan (16) . The 

control unit (30) includes brush angle changing means (31bl) for changing an angle of the brush which comes into contact with the 

indoor fan (16). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018379 A 

(19) INDIA  

(22) Date of filing of Application :08/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR TRACKING TARGETS, IN PARTICULAR MARITIME TARGETS, AND RADAR 

IMPLEMENTING SUCH A METHOD 
 

  

(51) International classification  :G01S 7/00  

(31) Priority Document No  :1800437  

(32) Priority Date  :09/05/2018 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)THALES 
      Address of Applicant :TOUR CARPE DIEM, Place des 

Corolles - Esplanade Nord - 92400 COURBEVOIE, France, 

France 

(72)Name of Inventor : 

   1)MAGNANT, Cl©ment 

   2)CORRETJA, Vincent 

   3)PETITJEAN, Julien 

   4)KEMKEMIAN, St©phane 
 

(57) Abstract : 

The method comprises at least: - a preliminary step of storing a set of tracking algorithms as a function of types of targets and of 

environments, each tracking algorithm being a function of a type of target in a given environment; - a step (1) of detecting signals 

backscattered by said targets resulting in primary detections being obtained; said detection step being followed, for each detected 

target: - by a step (21, 22): o  of characterizing said detected target into types of target on the basis of said primary detections; and o  

of analysing the environment of said targets in order to determine in which given environment each detected target is located; - a step 

(23) of adapting the tracking to each detected target, said adapting being completed by selecting the tracking algorithm (30) as a 

function of the type of target to which said target belongs and of the given environment in which it is located. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018440 A 

(19) INDIA  

(22) Date of filing of Application :08/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : INTELLIGENT BASEBAND OPERATING MODE SELECTION FOR 5G BASED DEVICE 
 

  

(51) International classification  
:H04W 

88/00  

(31) Priority Document No  :62/670,531  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)APPLE INC. 
      Address of Applicant :One Apple Park Way, Cupertino, 

California 95014, United States of America U.S.A. 

(72)Name of Inventor : 

   1)KISS, Krisztian 

   2)KAVURI, Lakshmi N. 

   3)NIMMALA, Srinivasan 

   4)KUMAR, Utkarsh 

   5)NAGARAJAN, Viswanath 
 

(57) Abstract : 

An accessory device may dynamically determine to transition a cellular connection between mobile-initiated communication only 

(MICO) mode and non-MICO mode based on a variety of factors. The accessory device may be configured to communicate through a 

non-cellular network in addition to the cellular network. The accessory device may transition from MICO to non-MICO mode based 

on one or more of: loss of the non-cellular connection; location of the accessory device; a call, data, or SMS request failure over the 

non-cellular network; or other factors. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018445 A 

(19) INDIA  

(22) Date of filing of Application :08/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CLOSURE PIECE FOR A CONTAINER FOR PHARMACEUTICAL PREPARATIONS, AND 

CONTAINER PROVIDED WITH THIS CLOSURE PIECE 
 

  

(51) International classification  
:A61M 

5/00  

(31) Priority Document No  
:10 2018 

111 449.4  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Schott Schweiz AG 
      Address of Applicant :St. Josefen-Str. 20, CH-9001 St. Gallen 

(CH) Switzerland 

(72)Name of Inventor : 

   1)Mustafa K¼c¼k 
 

(57) Abstract : 

The present invention relates generally to a closure piece for a container for pharmaceutical preparations, and to a container for 

pharmaceutical preparations that is provided with this closure piece, in particular a syringe. The closure piece is provided for the 

releasable closure of an opening at the distal end of a cylindrical container for pharmaceutical preparations, in particular a syringe, 

preferably by means of a Luer lock fastening. For this purpose, the closure piece comprises a cylindrical closure cap, with a cylindrical 

cavity for receiving and retaining a sealing element, and a sealing element, wherein the sealing element has a rearward offset in 

relation to the outer edge of the closure cap. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018460 A 

(19) INDIA  

(22) Date of filing of Application :08/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A WORKING MACHINE JOYSTICK ASSEMBLY 
 

  

(51) International classification  :E02F 9/00  

(31) Priority Document No  :1807820.4  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :U.K. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)J.C. BAMFORD EXCAVATORS LIMITED 
      Address of Applicant :Lakeside Works, Rocester, Uttoxeter, 

Staffordshire, ST14 5JP, United Kingdom U.K. 

(72)Name of Inventor : 

   1)GRAHAM, Alina 

   2)CORROCHANO, David Garcia 

   3)FREETHY, Tomas 
 

(57) Abstract : 

A working machine joystick assembly controls a working machine of the type having a body, a working arm attached to the body, a 

working implement attached to a distal end of the working arm, and a drive arrangement for propelling the working machine. The 

joystick assembly includes: a controller configured and arranged to control a plurality of functions of a working machine; a first 

electronic joystick in communication with the controller; and a plurality of actuators in communication with the controller, each 

actuator configured to actuate a function associated with a working arm of a working machine; wherein the first electronic joystick 

comprises four axes of movement, and wherein the first electronic joystick is configured to transmit electronic signals to the controller 

in response to being displaced along an axis from a neutral position; wherein the controller is configured to receive the electronic 

signals from the first electronic joystick, and to transmit an electrical signal to one or more of the plurality of actuators to actuate said 

actuators; and wherein the joystick assembly is configured such that the controller actuates a different actuator for controlling a 

different function associated with the working arm, dependent upon the axis of displacement of the first electronic joystick. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018617 A 

(19) INDIA  

(22) Date of filing of Application :09/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : APPARATUS AND METHOD FOR GENERATING A PLASMA IN AN AQUEOUS ENVIRONMENT 
 

  

(51) International classification  :H05H 1/24  

(31) Priority Document No  :18172105.1  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Erbe Elektromedizin GmbH 
      Address of Applicant :Waldhoernlestrasse 17 72072 

Tuebingen, Germany. Germany 

(72)Name of Inventor : 

   1)SCHULZ, Florian 

   2)SAUTER, Michael 
 

(57) Abstract : 

An apparatus (14) for supplying a medical instrument (15) for the treatment of biologicai tissue (11) due to the action of a plasma (28) 

is disposed, in accordance with the invention, in a special manner for the igni¬tion and the stable development of a plasma (28) on the 

electrode (27) of the instrument (15) . To accomplish this, the apparatus (14) comprises a control device (23) that, during an ignition 

test, limits - preferably in an instrument-specific manner - the current deliver¬able to the instrument (15) and/or limits the electri¬cal 

power to be output to the instrument (15), and/or, in doing so, works with a reduced operating voltage. With this measure, a rapid, 

stable plasma development with minimal spark play is achieved with a large varie¬ty of connectable instruments (15a ■- 15e) ¢ 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018733 A 

(19) INDIA  

(22) Date of filing of Application :10/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : œWIND TURBINE BLADE LEADING EDGE PROTECTION• 
 

  

(51) International classification  :F03D 1/00  

(31) Priority Document No  :18382324.4  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GENERAL ELECTRIC COMPANY 
      Address of Applicant :1 River Road, Schenectady, New York 

12345, United States of America U.S.A. 

(72)Name of Inventor : 

   1)Thomas Picard 

   2)Marc Canal Vila 
 

(57) Abstract : 

Leading edge protectors for a wind turbine blade are disclosed. The leading edge protectors are configured to at least partially cover a 

blade leading edge section. The leading edge protectors comprise a main body having a substantially constant thickness and having a 

trailing end. The leading edge protectors further comprise a plurality of irregularities arranged on an outer surface of the main body 

upstream from the trailing end and configured to energize a boundary layer. Wind turbines comprising such leading edge protectors 

are also disclosed. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201711031521 A 

(19) INDIA  

(22) Date of filing of Application :06/03/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A PROCESS FOR PREPARATION OF NATURAL MANURE AND A PRODUCT THEREOF 
 

  

(51) International classification  :C05F17/0223  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Vikrant More 
      Address of Applicant :S/o Ashok Shankar More PLOT No. A-

7,MARUTI NAGAR, CHARBHUJA JHALAR BAWADI, 

RAWATBHATTA  Pin 323307 (District Chittorgarh) Rajasthan -

India Rajasthan India 

(72)Name of Inventor : 

   1)Vikrant More 
 

(57) Abstract : 

The present invention relates to organic natural manure comprising fermented curd, jaggery and fly ash. In particular, present 

invention also relates to a process for preparation organic manure comprising, homogenously mixing curd and jaggery and leaving the 

curd and jaggery to ferment till a foul smell start coming, to obtain a fermented product. This fermented product is diluted with water; 

followed by mixing fly ash and cow dung to produce a manure mixture. This manure mixture is then dumped into a closed tank to 

prepare organic manure. A steam bath process can be used to decrease the process duration. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914000582 A 

(19) INDIA  

(22) Date of filing of Application :05/01/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR PREPARING BORON TRIFLUORIDE MONOETHYLAMINE COMPLEX 
 

  

(51) International classification  :C07F5/02  

(31) Priority Document No  :201810453654.8  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Dongying Heyi Chemical Co.,Ltd. 
      Address of Applicant :Fine Chemical Industry Park, Shengtuo 

Town, Kenli County, Dongying, Shandong Province, China [CN] 

China 

(72)Name of Inventor : 

   1)YANG, Jun 
 

(57) Abstract : 

The present invention provides a method for preparing a boron trifluoride monoethylamine complex, including the following steps: 

mixing monoethylamine with chbromethane to obtain a monoethylamine solution; and charging boron trifluoride into the 

monoethylamine solution to cause a complexing reaction of boron trifluoride with the monoethylamine, so as to obtain the boron 

trifluoride monoethylamine complex. According to the preparation method provided by the present invention, incorporation of the 

boron trifluoride diethyl etherate complex is avoided, and a selected solvent does not participate in the reaction of any one of the raw 

materials, no new impurity is produced, and the resultant product has high purity; and furthermore, in the present invention, a mixed 

solution of chloroform and acetone is used for washing the product, where the mixed solution of chbroform and acetone can 

selectively remove other amine complexes other than the boron trifluoride monoethylamine complex, and the final product is a white 

crystal with a melting point of 95-115°C and purity reaching more than 99.5%, and the product is substantially non-hygroscopic when 

exposed in air. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201915025922 A 

(19) INDIA  

(22) Date of filing of Application :28/06/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : USER TERMINAL DEVICE AND CONTROL METHOD THEREOF 
 

  

(51) International classification  :H04M 1/00  

(31) Priority Document No  :62/097,223  

(32) Priority Date  :29/12/2014 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filed on 

:3640/DEL/2015  

:06/11/2015 
 

  

(71)Name of Applicant :  

   1)SAMSUNG ELECTRONICS CO., LTD. 
      Address of Applicant :129, Samsung-ro, Yeongtong-gu, 

Suwon-si, Gyeonggi-do, 16677, Republic of Korea Republic of 

Korea 

(72)Name of Inventor : 

   1)Jong-hyun RYU 

   2)Youn-ho CHOI 

   3)Yong-ho KIM 

   4)Jin LA 

   5)Yong-gook PARK 

   6)Yu-dong BAE 

   7)Ae-young LIM 

   8)Kyung-ho JEONG 
 

(57) Abstract : 

A portable device having a display, the display including a main surface area, a first curved surface area extending from a first side of 

the main surface area, and a second curved surface area extending from a second side of the main surface area that is opposite the first 

side, a sensor configured to detect a state of the portable device, and a controller configured to control the display to display a user 

interface (UI) on one of the first curved surface and the second curved surface based on the state detected by the sensor. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201915040331 A 

(19) INDIA  

(22) Date of filing of Application :04/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A VESSEL FOR FORMING AND CONTAINING A GLASS MELT 
 

  

(51) International classification  :C03B 5/00  

(31) Priority Document No  :61/491469  

(32) Priority Date  :31/05/2011 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filed on 

:1630/DEL/2012  

:30/05/2012 
 

  

(71)Name of Applicant :  

   1)CORNING INCORPORATED 
      Address of Applicant :One Riverfront Plaza, Corning, New 

York 14831, USA U.S.A. 

(72)Name of Inventor : 

   1)BRAD S. BARNETT 

   2)GILBERT DE ANGELIS 

   3)MEGAN AURORA DELAMIELLEURE 

   4)AARON E. GIACOMI 

   5)TIMOTHY J. HELMERS 

   6)LAWRENCE HENRY KOTACSKA 
 

(57) Abstract : 

A vessel (300) for forming and containing a glass melt, comprising a first side wall (301), a second side wall, and a bottom wall, 

characterized in that: each of the first side wall (301) and the second side wall comprises: (A) a non-electrode portion (201) having a 

thickness TH1 and comprising (Al) a front non-electrode surface facing the glass melt having a height HT1 and a width WT1, (A2) a 

rear non-electrode surface, and (A3) a first refractory material (303a, 303b, 303c); and (B) at least one electrode (203a, 203b, 203c) 

having a thickness TH2 and comprising (Bl) a front electrode surface facing the glass melt having a height HT2 and a width WT2, 

(B2) a rear electrode portion comprising a rear electrode surface, and (B3) a second refractory material (307a, 307b, 307c, 307d) 

different from the first refractory material; TH1/TH2 < 1.00; 0.10<HT2/HT1 < 1.00; the at least one electrode (203a, 203b, 203c) is 

embedded inside the non-electrode portion (201); the at least one electrode (203a, 203b, 203c) and the non-electrode portion (201) 

form a substantially continuous wall substantially impervious to the glass melt; and wherein the at least one electrode (203a, 203b, 

203c) comprises a stack of multiple blocks of the electrode material to form a continuous, monolithic electrode body. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014814 A 

(19) INDIA  

(22) Date of filing of Application :12/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DOPED LITHIUM POSITIVE ELECTRODE ACTIVE MATERIAL AND PROCESS FOR 

MANUFACTURE THEREOF 
 

  

(51) International classification  
:H01M 

4/00  

(31) Priority Document No  
:PA 2018 

00207  

(32) Priority Date  :09/05/2018 

(33) Name of priority country  :Denmark 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Haldor Tops¸e A/S 
      Address of Applicant :Haldor Tops¸es All© 1, 2800 Kgs. 

Lyngby, Denmark Denmark 

(72)Name of Inventor : 

   1)H¸jberg, Jonathan 

   2)H¸j, Jakob Weiland 

   3)Dahl, S¸ren 

   4)Elkj¦r, Christian Fink 
 

(57) Abstract : 

The invention relates to a lithium positive electrode active material comprising at least 95 wt% spinel having a chemical composition 

of LixNiyMn2-y-zi-z2DlziD2Z204, wherein 0.9< x < 1.1, 0.4<y<0.5, 0.005 < zl < 0.2, 0 < z2 < 0.2, wherein Dl and D2 are dopants 

chosen between the following elements: Co, Cu, Ti, Zn, Mg, Fe or combinations thereof. Dl and D2 are different dopants, and the 

lithium positive electrode active ma¬terial is a powder composed of material particles, wherein the distribution of dopant Dl is non-

uniform along a radial axis of the material particles and the distribution of the dopant D2 is substantially uniform along the radial axis 

of the material particles. The invention also relates to a process for preparing the lithium positive electrode ac¬tive material of the 

invention and a secondary battery comprising the lithium positive electrode active material of the invention. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014874 A 

(19) INDIA  

(22) Date of filing of Application :12/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DEVICE AND METHOD FOR CUTTING-TO-LENGTH SURGICAL SUTURE MATERIAL 
 

  

(51) International classification  
:A61B 

17/06  

(31) Priority Document No  
:18 171 

314.0  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HARRO H–FLIGER VERPACKUNGSMASCHINEN 

GMBH 
      Address of Applicant :HelmholtzstraŸe 4, Allmersbach im 

Tal, 71573, Germany Germany 

(72)Name of Inventor : 

   1)NEFF, Ingmar 

   2)WEBER, Siegfried 
 

(57) Abstract : 

The invention relates to a device (10) and to a method for cutting-to-length surgical suture material (12). The device (10) possesses a 

thread spool (20) having a continuous thread of the surgical suture material (12), a thread advancing gripper (22) for drawing off a 

defined length of surgical suture material (12), and a cutting unit (50) for cutting the surgical suture material (12). According to the 

invention, a deflection installation by way of which the surgical suture material (12) is placeable so as to be angled to the primary 

transport direction in at least one open loop (40) is present. The length of the open loop (40) herein can be variably adjusted. The 

cutting unit (50) herein is positioned between the thread spool (20) and the deflection installation (30, 30.3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014898 A 

(19) INDIA  

(22) Date of filing of Application :12/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ULTRA-HIGH WHITENESS AQUEOUS WHITE COLOR PASTE FOR DIGITAL TEXTILE 

PRINTING INK AND AN INK COMPOSITION USING THE SAME 
 

  

(51) International classification  :D06P 1/00  

(31) Priority Document No  :107115631  

(32) Priority Date  :08/05/2018 

(33) Name of priority country /region :Taiwan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)EVERLIGHT CHEMICAL INDUSTRIAL 

CORPORATION 
      Address of Applicant :6 FLOOR, NO. 77, SEC. 2 TUN HUA 

SOUTH ROAD TAIPEI CITY 106 TAIWAN 

(72)Name of Inventor : 

   1)HUANG, Ya-Huan 

   2)CHEN, Chien-Ming 

   3)CHEN, Hsiao-San 
 

(57) Abstract : 

An ultra-high whiteness aqueous white color paste for digital textile printing ink is provided, which comprises: 40 wt% to 70 wt% of 

Ti02 powders; 1 wt% to 5 wt% of a wetting agent; 2 wt% to 12 wt% of a dispersant; and rest of water. Herein, the Ti02 powders are 

rutile Ti02 powders, the wetting agent is a fatty acid derivative, and the dispersant is an acrylic acid copolymer. In addition, the 

present disclosure further provides an ink composition using the aforesaid ultra-high whiteness aqueous white color paste. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036437 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HIGH AFFINITY MAGE-A1-SPECIFIC TCRS AND USES THEREOF 
 

  

(51) International classification  
:A61K39/00 

C12N5/07  

(31) Priority Document No  :62/471956  

(32) Priority Date  :15/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/022759  

:15/03/2018 

(87) International Publication No  :WO/2018/170338  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)FRED HUTCHINSON CANCER RESEARCH CENTER 
      Address of Applicant :1100 Fairview Avenue N Seattle, 

Washington 98109 U.S.A. 

(72)Name of Inventor : 

   1)CHAPUIS, Aude 

   2)SCHMITT, Thomas 

   3)MCAFEE, Megan 
 

(57) Abstract : 

The present disclosure provides TCRs with high or enhanced affinity against various tumor associated antigens (including human 

MAGE-A1 epitopes), T cells expressing such high affinity antigen specific TCRs, nucleic acids encoding the same, and compositions 

for use in treating diseases or disorders in which cells overexpress one or more of these antigens, such as in cancer. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036438 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ADAPTIVE TRANSMISSION METHOD AND APPARATUS 
 

  

(51) International classification  :H04W28/22  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/CN2017/076820  

:15/03/2017 

(87) International Publication No  :WO/2018/165924  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HUAWEI TECHNOLOGIES CO., LTD. 
      Address of Applicant :Huawei Administration Building, 

Bantian Longgang District Shenzhen, Guangdong 518129 China 

(72)Name of Inventor : 

   1)PANG, Lingli 

   2)ZHENG, Xiaoxiao 
 

(57) Abstract : 

The embodiments of the present invention provide an adaptive transmission method and apparatus, relating to the technical field of 

data transmission. The adaptive transmission method comprises: acquiring a first uplink transmission rate and a second uplink 

transmission rate of a terminal, wherein the first uplink transmission rate is an available uplink transmission rate and the second uplink 

transmission rate is an uplink transmission rate required by the transmission of a service; if the first uplink transmission rate is lower 

than the second uplink transmission rate, determining an adaptive transmission strategy, the adaptive transmission strategy being used 

to instruct the terminal to reduce the size of an uplink acknowledgement packet sent within a unit time period, so that the first uplink 

transmission rate can meet the demand of a downlink transmission rate; and carrying out data transmission with an opposite terminal 

according to the adaptive transmission strategy. A problem of a lower downlink throughput caused by a low uplink transmission rate 

in the related art is solved; and an effect of adaptively carrying out the data transmission according to the adaptive transmission 

strategy to improve the downlink throughput is achieved. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036439 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND APPARATUS FOR DETERMINING SYNCHRONISATION LOSS 
 

  

(51) International classification  :H04W24/00  

(31) Priority Document No  :201710162072.X  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/079310  

:16/03/2018 

(87) International Publication No  :WO/2018/166531  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HUAWEI TECHNOLOGIES CO., LTD. 
      Address of Applicant :Huawei Administration Building 

Bantian, Longgang District Shenzhen, Guangdong 518129 China 

(72)Name of Inventor : 

   1)DING, Ding 

   2)XIE, Boyun 
 

(57) Abstract : 

Provided are a method and apparatus for determining a synchronisation loss. The method comprises: a control network element 

receiving an interference indicator sent by N base stations, wherein the interference indicator comprises first interference and noise, 

second interference and noise and third interference and noise, and the first interference and noise, the second interference and noise 

and the third interference and noise are respectively interference to different symbols of uplink sub-frames; the control network 

element determining, based on the interference indicator, M first base stations to be detected from the N base stations and/or 

neighbouring stations of the N base stations; the control network element determining P second base stations to be detected, with the P 

second base stations to be detected being base stations selected from the M first base stations to be detected and meeting a detection 

condition, and the detection condition being that all feature sequences broadcast by the first base stations to be detected at a designated 

position of a wireless frame cannot be received at the designated position by the neighbouring stations; and the control network 

element determining a base station with a synchronisation loss from the P second base stations to be detected. The present application 

can improve the accuracy of determining a synchronisation loss. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036441 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : THERMALLY TRIGGERED MECHANICAL SWITCHING DEVICE 
 

  

(51) International classification  :H01H37/76  

(31) Priority Document No  :10 2017 105 436.7  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055276  

:05/03/2018 

(87) International Publication No  :WO/2018/166825  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DEHN SE + CO KG 
      Address of Applicant :Hans-Dehn-StraŸe 1 92318 

Neumarkt/Opf. Germany 

(72)Name of Inventor : 

   1)HIERL, Stephan 
 

(57) Abstract : 

The invention relates to a thermally triggered, mechanical switching device, consisting of a heat-sensitive means and a mechanical 

force-storage means, wherein the heat-sensitive means blocks or releases the movement path of a switching piece; furthermore, the 

switching piece is prestressed and held by the mechanical force-storage means, and comprising a housing that accommodates the 

aforementioned means. According to the invention, the housing is designed as a cartridge-shaped shell, which receives a plunger in the 

interior thereof, which plunger is mounted in a movable manner through a first end-side opening in the housing and is supported 

against a fusible moulded part under prestress, wherein the fusible moulded part is arranged so as to cover a second opening, which is 

located opposite the first end-side opening, in such a way that, when the melting temperature of the fusible moulded part is reached, 

said fusible moulded part is displaced by the plunger and the plunger assumes a changed position. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036442 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : LIQUID MIXTURE FOR CLEANING SPILLED PAINT, VARNISH, DYE AND/OR SURFACE 

COATING 
 

  

(51) International classification  
:C11D3/20 

C11D1/66C11D17/00  

(31) Priority Document No  :17 52081  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050611  

:14/03/2018 

(87) International Publication No  :WO/2018/167428  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PREVOR INTERNATIONAL 
      Address of Applicant :243, rue de Vaugirard 75015 PARIS 

France 

(72)Name of Inventor : 

   1)DUVAL, Aur©lien 

   2)PADOIS, Karine 

   3)BLOMET, Jo«l 
 

(57) Abstract : 

The present invention relates to a liquid mixture (preferably an oil-in-water emulsion) for cleaning spilled paint, varnish, dye and/or 

surface coating, the use of the mixture, and a cleaning method comprising a step of applying said mixture to a fresh stain left by paint, 

varnish, surface coating and/or dye. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036443 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PIGMENT COMPOSITION COMPRISING SURFACE MODIFIED CALCIUM CARBONATE AND 

GROUND NATURAL CALCIUM CARBONATE 
 

  

(51) International classification  :C09C1/02D21H17/67  

(31) Priority Document No  :17164661.5  

(32) Priority Date  :03/04/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/058111  

:29/03/2018 

(87) International Publication No  :WO/2018/184989  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)OMYA INTERNATIONAL AG 
      Address of Applicant :Baslerstrasse 42 4665 Oftringen 

Switzerland 

(72)Name of Inventor : 

   1)WERNER, Dennis 

   2)FOUAL, Djillali 
 

(57) Abstract : 

The present invention relates to an aqueous pigment composition comprising a blend of ground natural calcium carbonate (GNCC) 

and surface modified calcium carbonate (MCC) at a specific ratio and each having a specific particle size 5 distribution. A process for 

producing the inventive pigment composition is also disclosed. The inventive pigment composition may be used in paints or coatings. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016637 A 

(19) INDIA  

(22) Date of filing of Application :26/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR PRELOADING APPLICATION, STORAGE MEDIUM,AND TERMINAL 
 

  

(51) International classification  :G06F9/44505  

(31) Priority Document No  :201810443194.0  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :NO. 18, HAIBIN ROAD, WUSHA, 

CHANG'AN, DONGGUAN, GUANGDONG 523860, CHINA 

China 

(72)Name of Inventor : 

   1)MA, MEIRONG 

   2)CHEN, YAN 

   3)LIU, YAOYONG 
 

(57) Abstract : 

A method for preloading an application, a storage medium, and a terminal are provided. The method includes the following. Current 

usage information of a terminal is acquired in response to detecting that an event of prediction of preloading an application is triggered 

(101). The current usage information is input to a model used for application prediction (102). The model used for application 

prediction includes a hybrid network model generated according to a usage rule of applications of the terminal corresponding to 

historical status feature information (103). At least one target application to be launched is predicted according to an output result of 

the model used for application prediction (104). The at least one target application is preloaded. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914016677 A 

(19) INDIA  

(22) Date of filing of Application :26/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND APPARATUS FOR TRIGGERING POWER HEADROOM REPORT FOR MULTIPLE 

PATHLOSS REFERENCE IN A WIRELESS COMMUNICATION SYSTEM 
 

  

(51) International classification  :H04W24/10  

(31) Priority Document No  :62/669,461  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ASUSTeK COMPUTER INC. 
      Address of Applicant :No. 15, Lite Rd., Peitou Dist., Taipei 

City 112, Taiwan  

(72)Name of Inventor : 

   1)Lin, Ko-Chiang 

   2)Guo, Yu-Hsuan 

   3)Li, Ming-Che 

   4)Tsai, Hsin-Hsi 
 

(57) Abstract : 

A method and apparatus are disclosed from the perspective of an User Equipment (UE). In one embodiment, the method includes the 

UE deriving a first pathloss value from a first pathloss reference of a serving cell, wherein the first pathloss value is used for deriving 

a power headroom value included in a first power headroom report. The method also includes the UE deriving a second pathloss value 

from a second pathloss reference of the serving cell after deriving the first pathloss value, wherein the second pathloss reference is 

used for power control for a first Physical Uplink Shared Channel (PUSCH) transmission on the serving cell. The method further 

includes the UE deriving the pathloss change based on the first pathloss value and the second pathloss value. In addition, the method 

includes the UE determining whether a second power headroom report is triggered based on whether the pathloss change is more than 

a threshold. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036580 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : MEASUREMENT MODULE AND MEASUREMENT PROCESS FOR MULTIPLE GASES 
 

  

(51) International classification  :G01N33/00  

(31) Priority Document No  :102017000020189  

(32) Priority Date  :22/02/2017 

(33) Name of priority country  :Italy 

(86) International Application No 

        Filing Date 

:PCT/IT2018/050020  

:14/02/2018 

(87) International Publication No  :WO/2018/154614  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BARDONI, Giovanni Mario 
      Address of Applicant :Localit  Cugnoli Bognanco San Lorenzo 

(VB) Italy 

(72)Name of Inventor : 

   1)BARDONI, Giovanni Mario 
 

(57) Abstract : 

A system of gas multiple measurement having independent channels, wherein the gas measurement is carried out by a system 

comprising individual or redundant sensors configured to take contemporaneous double redundancy measures, such as 

contemporaneous measurement of flammable and/or toxic gases, with detection of various gases which, when present in the air and 

not detected, may cause the formation of explosive and/or toxic mixtures. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036594 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : OPTIMISED TARGETED ANALYSIS 
 

  

(51) International classification  :H01J49/00  

(31) Priority Document No  :1705908.0  

(32) Priority Date  :12/04/2017 

(33) Name of priority country  :U.K. 

(86) International Application No 

        Filing Date 

:PCT/GB2018/050968  

:11/04/2018 

(87) International Publication No  :WO/2018/189540  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)MICROMASS UK LIMITED 
      Address of Applicant :Stamford Avenue Altrincham Road 

Wilmslow SK9 4AX U.K. 

(72)Name of Inventor : 

   1)GREEN, Martin Raymond 

   2)WILDGOOSE, Jason Lee 

   3)RICHARDSON, Keith 
 

(57) Abstract : 

A method of mass spectrometry is disclosed comprising: a) providing temporally separated precursor ions; b) mass analyzing 

separated precursor ions, and/or product ions derived therefrom, during a plurality of sequential acquisition periods, wherein the value 

of an operational parameter of the spectrometer is varied during the different acquisition periods; c) storing the spectral data obtained 

in each acquisition period along with its respective value of the operational parameter; d) interrogating the stored spectral data and 

determining which of the spectral data for a precursor ion or product ions meets a predetermined criterion, and determining the value 

of the operational parameter that provides this mass spectral data as a target operational parameter value; and e) mass analyzing again 

the precursor or product ions whilst the operational parameter is set to the target operational parameter value. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914012084 A 

(19) INDIA  

(22) Date of filing of Application :27/03/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMBINED HYDROGENATION PROCESS METHOD FOR PRODUCING HIGH-QUALITY FUEL 

BY MEDIUM-LOW-TEMPERATURE COAL TAR 
 

  

(51) International classification  :B01J1/00  

(31) Priority Document No  :201810448892.X  

(32) Priority Date  :11/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Inner Mongolia ShengYuan Technology Co. Ltd. 
      Address of Applicant :Room 504, Building B of Scientific 

Education Incubation Park, Ordos High-tech Industrial Zone, 

Ordos, Inner Mongolia Autonomous Region 017000, China China 

   2)China University Of Petroleum (East China) 
(72)Name of Inventor : 

   1)LI, Chuan 

   2)DENG, Wen™an 

   3)WANG, Jinlin 

   4)FENG, Liang 

   5)LI, Shufeng 

   6)DU, Feng 
 

(57) Abstract : 

A combined hydrogenation process method for producing high-quality fuel by medium-low-temperature coal tar, wherein a medium-

low-temperature coal tar is fractionated to obtain a final product through a thermal hydrocracking unit, a first atmospheric 

fractionation unit, a hydro-refining unit, a vacuum fractionation unit, a diesel and wax oil hydro-upgrading unit, a wax oil hydro-

cracking unit, a gasoline and diesel precious metal hydrogenation unit and a fourth atmospheric fractionation unit. The present 

invention can effectively improve the quality of naphtha, aviation kerosene and diesel products, and produce high-end products with 

high yield and high value, and thus it has a great prospect of promotion and application. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036362 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BINDING MACHINE AND METHOD FOR SECURING A PART OF A BINDING ELEMENT IN A 

LOOP AROUND ONE OR MORE OBJECTS 
 

  

(51) International classification  

:B23K26/244 

B29C65/16B65 

B13/32  

(31) Priority Document No  :17156595.5  

(32) Priority Date  :17/02/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/053609  

:14/02/2018 

(87) International Publication No  :WO/2018/149842  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SUND BIRSTA AB 
      Address of Applicant :Box 994 SE-851 25 Sundsvall Sweden 

(72)Name of Inventor : 

   1)ENGLUND, Ove 

   2)M…RSTEDT, Peter 

   3)DANIELSSON, Erik 
 

(57) Abstract : 

A binding machine comprising: - a feeding device for feeding a binding element (3) in the form of a wire or strap around one or more 

objects and subsequently retracting the binding element to draw it tightly around said objects; and - a laser welding device ( 12) for 

forming a welded joint between a first section at the leading end of the binding element and an adjoining second section at the trailing 

end of the part (3a) of the binding element fed around said objects to thereby secure this part of the binding element in a loop around 

the objects. The laser welding device directs a laser beam onto an area (30) at the trailing end of said second section in order to reduce 

the tensile strength of the binding element, wherein the feeding device retracts the binding element in order to subject this area to 

tensile stress and thereby cause the binding element to be broken off. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036381 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DETECTION OF INCONSISTENT DATA IN A DATA TRANSMISSION 
 

  

(51) International classification  :H04L1/20 H04L1/18  

(31) Priority Document No  :62/476658  

(32) Priority Date  :24/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/EP2018/057542  

:23/03/2018 

(87) International Publication No  :WO/2018/172552  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
      Address of Applicant :SE-164 83 Stockholm Sweden 

(72)Name of Inventor : 

   1)SHAPIN, Alexey 

   2)SUNDBERG, M¥rten 

   3)WIKSTR–M, Gustav 

   4)KITTICHOKECHAI, Kittipong 

   5)ANDGART, Niklas 
 

(57) Abstract : 

The present disclosure provides methods and apparatus for detecting when a data transmission has been preempted or punctured by 

detecting inconsistency in the modulation or other signal characteristic of a received signal. If an inconsistency is detected, measures 

can be taken to mitigate potential problems caused by the inconsistent data. In one example, the receiving device (30) may identify 

soft bits in a soft buffer that may have been corrupted and flush the corrupted parts from the soft buffer. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036384 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : EXPANDABLE JACKET FOR TRIAXIAL UNCONFINED AND UNIAXIAL COMPRESSION TESTS 

AND TEST DEVICE FOR THREE-DIMENSIONAL CONSOLIDATION AND SETTLEMENT TESTS 
 

  

(51) International classification  
:G01N3/08 

G01N3/24  

(31) Priority Document No  :15/452267  

(32) Priority Date  :07/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2017/066882  

:15/12/2017 

(87) International Publication No  :WO/2018/164749  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUPTA, Ramesh, Chandra 
      Address of Applicant :President and Owner SAR6 Inc. 44521 

Blueridge Meadows Drive Ashburn, Virginia 20147 U.S.A. 

(72)Name of Inventor : 

   1)GUPTA, Ramesh, Chandra 
 

(57) Abstract : 

The expandable jacket and flexible ring comprises of the segmented circular arch shaped plates and bands or rings around the 

segmented plates. The test preparation consists of a membrane surrounding a specimen with or without a filter, segmented plates 

surrounding the membrane, and bands or rings around the segmented plates to permit uniform radial expansion of the specimen 

through its height when increments of vertical load are applied during the test, thereby providing accurate values of area of cross- 

section, deviator stress, volume change, modulus of elasticity, Poissons ratio and shear strength. Using the flexible ring, three-

dimensional consolidation tests are performed to determine three-dimensional coefficient of consolidation and coefficients of 

consolidation in horizontal and vertical directions. Removable attachments are used for assembling the expandable jacket and flexible 

ring during the test. A calibration device is used to determine the modulus of elasticity of the membrane and expandable jacket and 

flexible ring. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036444 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AMINOPHOSPHINIC DERIVATIVES FOR PREVENTING AND TREATING OCULAR 

INFLAMMATION 
 

  

(51) International classification  

:A61K31/662 

A61P29/00 

A61P27/02  

(31) Priority Document No  :1751912  

(32) Priority Date  :09/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050545  

:09/03/2018 

(87) International Publication No  :WO/2018/162860  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PHARMALEADS 
      Address of Applicant :11, rue Watt 75013 Paris France 

(72)Name of Inventor : 

   1)PORAS, Herv© 

   2)WURM, Michel 

   3)MELIK PARSADANIANTZ, St©phane 

   4)REAUX-LE GOAZIGO, Annabelle 
 

(57) Abstract : 

The invention relates to compounds of formula (I): R1-NH-CH(R2)-P(=O)(OH)-CH2-C(R3)(R4)-CONH-C(R5)(R6)-COOR7, where 

R1 to R7 are as defined in the claims, for use of same in the treatment and/or prevention of ocular inflammation, and more particularly 

for improving the process of ocular healing. Thus, the compounds of formula (I) are used, in particular, to prevent neovascularisation, 

or to prevent or treat an ocular inflammation linked to a keratitis, scleritis, episcleritis, uveitis, cataract, synechia, macular oedema, 

detachment of the retina, ocular hypertension and degeneration of the optical nerve caused by glaucoma. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036445 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : NOVEL COMPOSITION OF 7,9-DODECADIENYL-1-ACETATE ISOMERS AND PROCESS FOR 

PRODUCTION THEREOF 
 

  

(51) International classification  
:C07F9/113 

C07C67/08C07C69/14  

(31) Priority Document No  :1751979  

(32) Priority Date  :10/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055956  

:09/03/2018 

(87) International Publication No  :WO/2018/162739  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)UNIVERSITE DE BORDEAUX 
      Address of Applicant :35, place Pey Berland 33000 

BORDEAUX France 

   2)INSTITUT POLYTECHNIQUE DE BORDEAUX 

   3)CENTRE NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE (CNRS) 
(72)Name of Inventor : 

   1)PUCHEAULT, Mathieu 

   2)LIAUTARD, Virginie 

   3)GUILLONEAU, Loic 

   4)GUERRET, Olivier 
 

(57) Abstract : 

The present invention relates to a process for preparing a mixture M1 of enol phosphate isomers devoid of (E,E) isomer and 

comprising at least 98% of (E,Z) isomer, at least 0.1% of (Z,Z) isomer and at least 0.1% of (Z,E) isomer, comprising bringing a 

mixture of isomers of said enol phosphate comprising a detectable amount of (E,E) isomer into contact with a hydrolysable dienophile 

in an organic solvent, followed by base hydrolysis of the medium obtained and elimination of the adduct formed, in order to obtain the 

mixture M1 devoid of (E,E) isomer. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036446 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHODS FOR INCREASING BLOOD PLASMA 2'-DEOXYURIDINE (DURD) AND 

THYMIDYLATE SYNTHASE INHIBITION 
 

  

(51) International classification  
:A61K39/395 

A61K45/06A61K31/4745  

(31) Priority Document No  :62/458868  

(32) Priority Date  :14/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/IB2018/000206  

:09/02/2018 

(87) International Publication No  :WO/2018/150264  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ISOFOL MEDICAL AB 
      Address of Applicant :Biotech Center Arvid Wallgrens Backe 

20 SE-413 46 Gothenburg Sweden 

(72)Name of Inventor : 

   1)CARLSSON, G¶ran, U. 

   2)GUSTAVSSON, Bengt 

   3)ODIN, Elisabeth 

   4)WETTERGREN, Yvonne 

   5)VEDIN, Anders 
 

(57) Abstract : 

The present invention provides methods for increasing plasma dUrd levels comprising the administration of 6R-MTHF. The methods 

of increasing plasma dUrd increase dUrd levels compared to equimolar concentrations of LV. The present invention also provides 

methods for increasing TS inhibition comprising the administration of 6R-MTHF. The present invention also provides methods for 

increasing TS inhibition comprising the administration of 6R-MTHF. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036447 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM, METHOD AND COMPUTER PROGRAM PRODUCT FOR SECURITY ANALYSIS OF 

JEWELLERY ITEMS 
 

  

(51) International classification  :G06K9/00  

(31) Priority Document No  :15/442797  

(32) Priority Date  :27/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/IB2018/050926  

:15/02/2018 

(87) International Publication No  :WO/2018/154415  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PARIKH, Aniket Bharat 
      Address of Applicant :15 Westminster Rd. Scarsdale, NY 

10583 New York, New York 10583 U.S.A. 

   2)PARIKH, Archana Aniket 
(72)Name of Inventor : 

   1)PARIKH, Aniket Bharat 

   2)PARIKH, Archana Aniket 
 

(57) Abstract : 

Method, system and computer program product for verification of jewelry items through comparison of images captured at different 

time intervals. The captured images show the images of gem holders which enable one or more gemstones to be held on the jewelry 

item. The images are stored in a database and compared to verify a change in the settings of the gem holders. A change in the metal 

part or the gemstones is detected based on the change in the settings of the gem holders and/or the difference of images. The valuation 

of the jewelry is determined to be changed on the basis of change in the metal part or the gemstones. The invention further allows 

displaying, evaluating, comparing and selling the jewelry item through an online commerce platform connected to the database. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036451 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A METHOD FOR THE MANUFACTURE OF REDUCED GRAPHENE OXIDE FROM KISH 

GRAPHITE 
 

  

(51) International classification  :C01B32/23  

(31) Priority Document No  :PCT/IB2017/000348  

(32) Priority Date  :31/03/2017 

(33) Name of priority country  :PCT 

(86) International Application No 

        Filing Date 

:PCT/IB2018/052041  

:26/03/2018 

(87) International Publication No  :WO/2018/178845  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ARCELORMITTAL 
      Address of Applicant :24-26, Boulevard d'Avranches 1160 

Luxembourg Luxembourg 

(72)Name of Inventor : 

   1)VU, Thi Tan 

   2)CABANAS CORRALES, Maria 

   3)ALVAREZ-ALVAREZ, Abel 
 

(57) Abstract : 

The present invention relates to a method for the manufacture of reduced graphene oxide from Kish graphite. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036454 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : MOTHERBOARD AND TERMINAL FOR USE WITH CONSUMER ELECTRONIC PRODUCTS 
 

  

(51) International classification  :H05K1/14  

(31) Priority Document No  :201710138321.1  

(32) Priority Date  :09/03/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2017/087166  

:05/06/2017 

(87) International Publication No  :WO/2018/161450  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HUAWEI TECHNOLOGIES CO., LTD. 
      Address of Applicant :Huawei Administration Building 

Bantian, Longgang Shenzhen, Guangdong 518129 China 

(72)Name of Inventor : 

   1)WANG, Yong 

   2)QIAO, Jitao 

   3)SUN, Rui 

   4)ZHU, Fujian 

   5)DING, Haixing 
 

(57) Abstract : 

Provided in an embodiment of the present invention are a motherboard and a terminal for use with consumer electronic products. The 

motherboard comprises at least two layers of printed circuit boards (PCBs), and an electronic component is arranged on each layer of 

PCBs in the at least two layers of PCBs, wherein each layer of PCBs constitutes a unit module. The at least two layers of PCBs are 

placed in a stack, and the at least two layers of PCBs are electrically connected therebetween. Any two adjacent layers of PCBs are 

connected therebetween by means of a frame plate, wherein the frame plate is an intermediate hollow or a partially hollow structure. 

By means of designing the motherboard as a multi-layer multi-stack structure, the area which the motherboard occupies in the 

horizontal direction is reduced, and a flat space is provided for electronic components such as a display module, a camera module, a 

sound chamber assembly, and the like. Meanwhile, the arrangement of a wire connection between electronic components is facilitated 

by means of splitting various functional areas, such as a baseband circuit portion and a radio frequency circuit portion, of the 

motherboard or a sub-board into a plurality of independent baseband circuit unit modules and radio frequency circuit unit modules, 

thus increasing the degree of integration of the electronic components, and further reducing the area which the motherboard occupies 

in the horizontal direction. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036595 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PROCESS FOR REDUCING THE VISCOSITY OF FAT BASED COMPOSITIONS 
 

  

(51) International classification  :A23G1/00  

(31) Priority Document No  :17166306.5  

(32) Priority Date  :12/04/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059346  

:11/04/2018 

(87) International Publication No  :WO/2018/189275  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SOCIETE DES PRODUITS NESTLE S.A. 
      Address of Applicant :Entre-deux-Villes 1800 Vevey 

Switzerland 

(72)Name of Inventor : 

   1)VIEIRA, Jos©lio, Batista 

   2)MASANI, Ruzbeh, Feroze 

   3)PARKER, Ritchie, David 

   4)NICHOLSON, Elizabeth 

   5)KHOMYN, Ostap 

   6)CHONG, Peng-Siong 
 

(57) Abstract : 

The invention relates to a process for lowering the viscosity of a fat based edible material by imparting specific work into the material 

comprising the steps of: (a) imparting specific work into the material using an energy delivery means (such as a mixer or extruder) 

operated by one or more control parameter(s), the rate at which specific work is imparted to the material being determined by the one 

or more control parameter(s); (b) stopping the energy delivery means from imparting further specific work into the fat based edible 

material once the viscosity of the fat based edible material reaches a target viscosity (preferably from 2 to 6 Pa.s), where the rate of 

specific work imparted to the fat based material is determined by setting and/or adjusting one or more of the control parameter(s), to 

satisfies the relationship given in equation 1: ln η = 0.5919 − 0.4268 ln ω where η denotes the viscosity ratio of the initial to final 

viscosity of the material and ω denotes ratio a theoretical to actual work imparted to the material. Apparatus and methods using this 

process are also described. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036602 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : INDICATOR RELEASE SYSTEM FOR THE DETECTION OF AN ANALYTE IN A FOODSTUFF, 

TEST STRIP THEREFOR, AND ANALYSIS METHOD 
 

  

(51) International classification  :G01N33/543C12Q1/68  

(31) Priority Document No  :17161825.9  

(32) Priority Date  :20/03/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/056874  

:19/03/2018 

(87) International Publication No  :WO/2018/172278  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)BUNDESREPUBLIK DEUTSCHLAND, VERTRETEN 

DURCH DIE BUNDESMINISTERIN FœR WIRTSCHAFT 

UND ENERGIE, DIESE VERTRETEN DURCH DEN 

PR„SIDENTEN DER BUNDESANSTALT FœR 

MATERIALFORSCHUNG UND - PRœFUNG (BAM) 
      Address of Applicant :Unter den Eichen 87 12205 Berlin 

Germany 

   2)FOSS ANALYTICAL A/S 
(72)Name of Inventor : 

   1)RURACK, Knut 

   2)CLIMENT, Estela 

   3)GIL, Tamir 

   4)HOLM, Claus 
 

(57) Abstract : 

An indicator reservoir, comprising a porous support material and an indicator substance which is enclosed in pores of the porous 

support material by a releasable pore-closing material, the pore closing material being bound to the porous support material by a 

compound that is anchored to the porous support material, the indicator substance being released from the pores when the pore-closing 

material binds an analyte being present in a liquid that wets the indicator reservoir. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036612 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BISPECIFIC BINDING MOLECULES THAT ARE CAPABLE OF BINDING CD137 AND TUMOR 

ANTIGENS, AND USES THEREOF 
 

  

(51) International classification  :A61K39/395A61P35/00  

(31) Priority Document No  :62/463353  

(32) Priority Date  :24/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/019188  

:22/02/2018 

(87) International Publication No  :WO/2018/156740  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)MACROGENICS, INC. 
      Address of Applicant :9704 Medical Center Drive Rockville, 

MD 20850 U.S.A. 

(72)Name of Inventor : 

   1)LIU, Liqin 

   2)LAM, Chia-ying, Kao 

   3)DIEDRICH, Gundo 

   4)JOHNSON, Leslie, S. 

   5)MOORE, Paul, A. 

   6)BONVINI, Ezio 
 

(57) Abstract : 

The present invention is directed to binding molecules that possess one or more epitope-binding sites specific for an epitope of CD137 

and one or more epitope-binding sites specific for an epitope of a tumor antigen (TA) (e.g., a CD137 x TA Binding Molecule). In one 

embodiment, such CD137 x TA Binding Molecules will be bispecific molecules, especially bispecific tetravalent diabodies. 

Alternatively, such CD137 x TA Binding molecules will be bispecific trivalent binding molecules. The CD137 x TA Binding 

Molecules of the invention are capable of simultaneous binding to CD137, and a TA. The invention is directed to pharmaceutical 

compositions comprising the CD137 x TA Binding Molecules, methods of using the same to treat cancer and other disease and 

conditions. The invention also provides novel CD137-binding molecules, and HER2/neu-binding molecules, as well as derivatives 

thereof and uses thereof. 

  

 

No. of Pages : 182 No. of Claims : 41 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54107 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036614 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : IMMUNOGENIC COMPOSITION FOR MODULATING THE IMMUNE SYSTEM AND METHODS 

TO TREAT BACTERIAL INFECTIONS IN A SUBJECT 
 

  

(51) International 

classification  
:A61K39/00A61K39/04A61K39/09  

(31) Priority Document No  :15/431329  

(32) Priority Date  :13/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/BR2018/000004  

:15/02/2018 

(87) International Publication 

No  
:WO/2018/145180  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NOWILL, Alexandre Eduardo 
      Address of Applicant :Artur de Sousa Marques, 363 Vila 

Tramontina S£o Paulo 05691-000 SP - Brasil (BR) Brazil 

(72)Name of Inventor : 

   1)NOWILL, Alexandre Eduardo 
 

(57) Abstract : 

The present invention refers to pharmaceutical products comprising immunogenic compositions for modulating the immune system, 

which therapeutically effective amount of a Immmological Response Shifter (IRS) comprising two or more immunoactive antigenic 

agents presenting pathogen-associated molecular patterns (PAMPS) and/or danger associated molecular patterns (DAMPS) and/or 

Stress Response Signals (SRS) in association with an antibiotic and one or more physiologically acceptable carriers, excipients, 

diluents or solvents. In other embodiments, the present invention refers to methods to treat severe bacterial infections, sepsis and 

modulating the immune system. 
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(19) INDIA  
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(54) Title of the invention : CLUTCH DEVICE 
 

  

(51) International classification  
:F16D41/067 

F16D41/06  

(31) Priority Document No  :2017-049773  

(32) Priority Date  :15/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/009745  

:13/03/2018 

(87) International Publication No  :WO/2018/168856  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)EXEDY CORPORATION 
      Address of Applicant :1-1, Kidamotomiya 1-chome, 

Neyagawa-shi, Osaka 5728570 Japan 

(72)Name of Inventor : 

   1)KIMOTO, Yutaka 

   2)MINOHA, Misaki 

   3)KITAZAWA, Hidenori 
 

(57) Abstract : 

A clutch device that comprises an inner race (2), an outer body (1), a transmission member (3), and a holding member (5). The inner 

race (2) transmits motive force to a drive source. The transmission member (3) can be: separated from the inner race (2) and 

disengaged; and engaged between the inner race (2) and the outer body (1). The holding member (5) is arranged between the inner 

race (2) and the outer body (1) so as to be capable of rotating relative to the inner race (2) and the outer body (1). When disengaged, 

the transmission member (3) is held by the holding member (5). When the outer body (1) rotates relative to the holding member (5) in 

a first direction, the transmission member (3) becomes engaged. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036395 A 

(19) INDIA  
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(54) Title of the invention : BATTERY SUPPORT STRUCTURE FOR SADDLE-TYPE VEHICLE 
 

  

(51) International classification  
:B62J9/00 

B62J9/02B62J11/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2017/013479  

:30/03/2017 

(87) International Publication No  :WO/2018/179297  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO.,LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)SUZUKI Shota 

   2)TSUDA Haruka 
 

(57) Abstract : 

[Problem] To enable a battery for motorcycles to be detachably attached to a vehicle in the width direction, to eliminate the necessity 

of a special member for fixing, and to facilitate attachment/detachment of the battery. [Solution] A tool box 13 is provided below a 

main frame 7 located on the rear side of a crankcase 11, and a battery case 16 is disposed side by side with the tool box 13 so as to 

extend lengthwise in a vehicle width direction, wherein the left side is opened as a lateral opening 16a. A battery 17 is housed in the 

battery case 16, a box body 30 of the tool box 13 is fitted through the left lateral opening 16a so as to protrude into the battery case 16, 

and the battery 17 is pressed and fixed so as to restrict the movement of the battery 17. An electrical device stay 20 is disposed on the 

battery case 16, and an ECU 18 is secured to the battery case 16. The electrical device stay 20 continuously covers the upper portion, 

the front portion, and the bottom portion of the battery case 16 and the ECU 18, and functions as a heat insulation plate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036397 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM AND INTERFACES FOR MANAGING TEMPORARY WORKERS 
 

  

(51) International classification  
:G06Q10/10 

G06Q10/06  

(31) Priority Document No  :62/458528  

(32) Priority Date  :13/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/018028  

:13/02/2018 

(87) International Publication No  :WO/2018/148739  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SCOUT EXCHANGE LLC 
      Address of Applicant :501 Boylston Street 3rd Floor Boston, 

MA 02116 U.S.A. 

(72)Name of Inventor : 

   1)CHUANG, John 

   2)LAZARUS, Ken 

   3)BISCEGLIA, Sean 

   4)RAMANI, Mouli 
 

(57) Abstract : 

Described herein are embodiments of a system that permits various entities (e.g., hiring, staffing, and client computer systems and/or 

devices) involved in the placement of a candidate to a job to interact systematically to carry out functions that conventional systems 

are unable to perform. These functions may, for example, include synchronizing systems of different entities involved in placing a 

worker, effectively tracking a temporary workers during a placement and/or hiring process, and post placement activities. To this end, 

systems and method are provided that permit a handshake process between disparate systems to complete a candidate placement 

process, timesheet approval and processing, consolidated invoicing, customized analytics and reporting, supplier onboarding of 

temporary workers, and post-hiring tracking, among other novel tools, interfaces and functionality. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036401 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMPOSITION FOR HEAT CYCLE SYSTEM, AND HEAT CYCLE SYSTEM 
 

  

(51) International 

classification  
:C09K5/04C10M101/02C10M105/06  

(31) Priority Document No  :2017-053587  

(32) Priority Date  :17/03/2017 

(33) Name of priority 

country  
:Japan 

(86) International 

Application No 

        Filing Date 

:PCT/JP2018/010412  

:16/03/2018 

(87) International 

Publication No  
:WO/2018/169039  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)AGC INC. 
      Address of Applicant :5-1, Marunouchi 1-chome, Chiyoda-ku, 

Tokyo 1008405 Japan 

   2)JAPAN SUN OIL COMPANY, LTD. 
(72)Name of Inventor : 

   1)FUKUSHIMA Masato 

   2)SAITO Rei 
 

(57) Abstract : 

Provided are a composition for a heat cycle system with which it is possible to more stably lubricate HCFO and CFO, and a heat cycle 

system in which said composition is used. A composition for a heat cycle system that includes a heat cycle working medium including 

at least one compound selected from prescribed HCFO and CFO, and a mixed refrigerating machine oil obtained by mixing a 

naphthenic mineral oil and another prescribed refrigerating machine oil, the composition for a heat cycle system being such that the 

kinematic viscosity at 40°C of the mixed refrigerating machine oil is 300 mm2/s or lower, the viscosity at 60°C of a mixed 

composition 1 of a heat cycle working medium having a heat cycle working medium concentration of 10% by mass and the mixed 

refrigerating machine oil is 10 mPa∙s or higher, and the two-phase separation temperature of a mixed composition 2 of a heat cycle 

working medium having a mixed refrigerating machine oil concentration of 5% by mass and a mixed refrigerating machine oil is 0°C 

or lower; and a heat cycle system in which this composition for a heat cycle system is used. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036471 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : APPARATUS AND METHOD FOR GENERATING AND CAPTURING A TRANSMISSION WAVE 

AND APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING DIGITAL INFORMATION 
 

  

(51) International classification  
:H01Q21/24 

H04B7/08H04B7/10  

(31) Priority Document No  :62/457758  

(32) Priority Date  :10/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/017619  

:09/02/2018 

(87) International Publication No  :WO/2018/148543  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CTWISTS, LLC 
      Address of Applicant :580 Anaconda Drive Colorado Springs, 

CO 80919 U.S.A. 

(72)Name of Inventor : 

   1)PORTER, Carl, Edmund 
 

(57) Abstract : 

An apparatus is provided for generating a transmission wave. The apparatus includes a plurality of antennas and a plurality of signal 

generators. The plurality of antennas has polarization diversity. The plurality of signal generators are each coupled to one of the 

antennas and configured to generate a continuous twisted wave by driving each of the antennas using independent, coordinated, and 

distinct sinusoidal waves, and having a twist frequency and a carrier frequency, the twist frequency lower than the carrier frequency. 

A method is also provided. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036476 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR PREPARING 3,7-BIS(DIMETHYLAMINO)PHENOTHIAZIN-5-YLIUM IODIDE 
 

  

(51) International classification  :C07D279/18  

(31) Priority Document No  :1751700  

(32) Priority Date  :02/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050372  

:16/02/2018 

(87) International Publication No  :WO/2018/158520  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PROVEPHARM LIFE SOLUTIONS 
      Address of Applicant :22 Rue Marc Donadille Les Baronnies 

13013 Marseille France 

(72)Name of Inventor : 

   1)FERAUD, Michel 

   2)SAYAH, Babak 

   3)QUERU, St©phane 

   4)LAURENT, Marina 
 

(57) Abstract : 

Method for preparing 3,7-bis(dimethylamino)phenothiazin-5-ylium iodide, the method resulting in a high purity while being very 

simple to implement and producing high yields. The method uses phenothiazine as a starting material and comprises the following 

steps: a) treating phenothiazine with diiodine, b) treating the reaction medium directly obtained from step a) with dimethylamine. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036477 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND APPARATUS USING A MEDICAL IMAGING HEAD FOR FLUORESCENT 

IMAGING 
 

  

(51) International classification  :A61B1/00A61B1/04A61B5/00  

(31) Priority Document No  :2018494  

(32) Priority Date  :09/03/2017 

(33) Name of priority country  :Netherlands 

(86) International Application No 

        Filing Date 

:PCT/NL2018/050147  

:09/03/2018 

(87) International Publication No  :WO/2018/164579  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)QUEST PHOTONIC DEVICES B.V. 
      Address of Applicant :Industrieweg 41 1775 PW Middenmeer 

Netherlands 

(72)Name of Inventor : 

   1)MEESTER, Richard Johannes Cornelis 
 

(57) Abstract : 

The invention relates to a method for detecting visible and infrared light using a medical imaging system, said medical imaging 

system comprising a camera module configured to receive a visible light signal and at least one infrared light signal from an object 

image. The medical imaging system for detecting visible and comprises - an input for visible light for illuminating a tissue; - an input 

for excitation light for exciting a fluorescence agent in the tissue; - a camera module configured to receive a visible light signal and at 

least one infrared light signal from an object image in the tissue. The camera module comprises at least a first, second, and third 

optical path for directing light from the object image to a first, second, and third filter and sensor combination respectively. In any 

order, the first, second, and third filters are a green filter, an infrared filter, and a red/blue patterned filter comprising red and blue 

filters in alternating pattern. Half of the red/blue patterned filter is a red filter and the other half is a blue filter. The green and infrared 

light are thus sampled at full sensor resolution, for the red and blue light spatial interpolation is required. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036479 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : GLAZING COMPRISING A PROFILED BEAD FOR CLIPPING ON A CLIP-ON COVER PART 
 

  

(51) International classification  :B60J10/32B60J10/34B60J10/70  

(31) Priority Document No  :1752692  

(32) Priority Date  :30/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050762  

:29/03/2018 

(87) International Publication No  :WO/2018/178572  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAINT-GOBAIN GLASS FRANCE 
      Address of Applicant :18 Avenue d'Alsace 92400 

COURBEVOIE France 

(72)Name of Inventor : 

   1)DE PAOLI, Martial 

   2)LAMOUREUX, Laurent 
 

(57) Abstract : 

The present invention relates to a glazing (1), and in particular a vehicle glazing, comprising a glass pane (2), the glass pane (2) 

having, along at least part of at least one edge, a profiled bead (6) having a groove (60) for clipping a cover part (7) onto said profiled 

bead (6), said cover part (7) comprising, when viewed in cross-section, a hook (70) penetrating into the groove (60) during clipping, 

characterised in that, when said hook (70) is located in the groove (60), the cover part (7) further comprises, on the one hand, further 

outward than the hook (70) and outside the groove (60), a base (72) located opposite and at a distance from at least one portion of said 

side edge (21) of the glass pane and secondly, further outward than said base (72), a flexible outer coating (73) of a material different 

from that of the hook, located opposite at least one portion of the side edge (21) of the glass pane and having a Shore A hardness of 

between 45 and 90 or even between 5 and 85. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036402 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TREAD LINE SCANNER 
 

  

(51) International classification  
:B60C11/24 

G01B11/22  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/EP2017/053176  

:13/02/2017 

(87) International Publication No  :WO/2018/145776  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)WHEELRIGHT LIMITED 
      Address of Applicant :Begbroke Centre for Innovation & 

Enterprise Begbroke Hill Woodstock Road Begbroke, Oxfordshire 

OX5 1PF U.K. 

(72)Name of Inventor : 

   1)ROSE, Peter Norman 

   2)TAYLOR, Michael 
 

(57) Abstract : 

A device for measuring tread depth of tyres, wherein in use a tyre can be driven over the device in a first direction, the device 

comprising: a light source arranged to illuminate the tyre; an obstruction extending in a second direction substantially perpendicular to 

the first direction and arranged to partially block the light emitted from the light source such that a shadow is cast on the tyre when the 

tyre is located above the device, and such that the shadow is cast on the tyre in a direction substantially perpendicular to the tread of 

the tyre; and a camera arranged to view an illuminated section of the tyre. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036421 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : VACCINE CARRIER WITH A PASSIVE COOLING SYSTEM 
 

  

(51) International classification  
:F25D3/06 

A01N1/02F25D3/08  

(31) Priority Document No  :PCT/EP2017/054654  

(32) Priority Date  :28/02/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/054082  

:20/02/2018 

(87) International Publication No  :WO/2018/158104  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)B MEDICAL SYSTEMS S. R.L. 
      Address of Applicant :17, op der Hei 9809 Hosingen 

Luxembourg 

(72)Name of Inventor : 

   1)HOFFMANN, Andreas 

   2)DE CLERCQ, Julien 

   3)GROENENDAELS, Eric 
 

(57) Abstract : 

The present invention relates to a mobile vaccine carrier (1) comprising a housing (2) having a lid (3) preferably hinged to a base 

member (4), a vaccine storage member (5) disposed within the housing (2) and defining a storage space for a plurality of vaccine 

containers (V); and a cooling element (6) disposed within the housing (2). The the vaccine storage member (5) further comprises an 

inner container (7) defining the storage space and having an inlet opening (8) for placing and removing vaccine containers (V); are 

movable vaccine container holder (9) and a cover member (10) disposed on the lid. The vaccine container holder (9) has an abutment 

portion (11) abutting against an outer portion (12) of the inner container (7) so that the inlet opening (8) is covered by the vaccine 

container holder (9) and at least a part of the cover member (10) protrudes into the storage space when the lid (3) is in a closed 

position. Further, the invention relates to a method for operating a vaccine carrier (1). 

  

 

No. of Pages : 11 No. of Claims : 14 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54118 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036426 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ETHYLENE-BASED POLYMERS WITH GOOD PROCESSABILITY FOR USE IN MULTILAYER 

FILMS 
 

  

(51) International classification  :B32B27/32  

(31) Priority Document No  :62/464458  

(32) Priority Date  :28/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/019947  

:27/02/2018 

(87) International Publication No  :WO/2018/160558  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DOW GLOBAL TECHNOLOGIES LLC 
      Address of Applicant :2040 Dow Center Midland, MI 48674 

U.S.A. 

(72)Name of Inventor : 

   1)KARJALA, Teresa P. 

   2)ORTEGA, Jose 

   3)KARDOS, Lori L. 

   4)GILLESPIE, David T. 

   5)NAUMOVITZ, John A. 

   6)LAI, Chuan Yar 

   7)POLK, Zachary L. 
 

(57) Abstract : 

A composition comprising an ethylene-based polymer which comprises the following properties: a) MWD(conv) from 3.0 to 7.0; b) 

an ADF IR between 0.230 and 0.260 for molecular weight ≤ 15,000 g/mol c) I2 from 4.0 to 6.5 g/10 min.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036428 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COLLISION MITIGATION FOR DIRECTIONAL RESPONSE IN MILLIMETER WAVE WIRELESS 

LOCAL AREA NETWORK SYSTEMS 
 

  

(51) International classification  
:H04B7/06 

H04B7/08H04W16/28  

(31) Priority Document No  :62/469754  

(32) Priority Date  :10/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/021932  

:12/03/2018 

(87) International Publication No  :WO/2018/165648  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)INTERDIGITAL PATENT HOLDINGS, INC. 
      Address of Applicant :200 Bellevue Parkway Suite 300 

Wilmington, Delaware 19809 U.S.A. 

(72)Name of Inventor : 

   1)OTERI, Oghenekome 

   2)LOU, Hanqing 

   3)WANG, Xiaofei 

   4)SUN, Li-Hsiang 

   5)YANG, Rui 
 

(57) Abstract : 

A method, apparatus, and system for beamforming training using a wireless transmit receive unit (WTRU). A WTRU may receive an 

indication of a number of space time slots (STSs) from an access point (AP) within a beacon frame during a beamforming training 

allocation. The WTRU may send a response signal to the AP in a specific STS based on a function of the number of STSs. The 

WTRU may receive an acknowledgement (ACK) from the AP confirming the response was received. Alternatively, the AP may send 

a signal indicating that a collision occurred and alter the number of STSs, and the WTRU may try again in the next beamforming 

training allocation. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036429 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : NITRILE GROUP-CONTAINING COPOLYMER RUBBER 
 

  

(51) International 

classification  
:C08F220/44C08F236/04C08K3/30  

(31) Priority Document No  :2017-052607  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/006684  

:23/02/2018 

(87) International Publication 

No  
:WO/2018/168396  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ZEON CORPORATION 
      Address of Applicant :6-2, Marunouchi 1-chome, Chiyoda-ku, 

Tokyo 1008246 Japan 

(72)Name of Inventor : 

   1)SHIONO, Atsuhiro 
 

(57) Abstract : 

Provided is a nitrile group-containing copolymer rubber which contains 10-60 wt% of an α,β-ethylenically unsaturated nitrile 

monomer unit and 1-60 wt% of an α,β-ethylenically unsaturated dicarboxylic acid monoester monomer unit, and has an iodine value 

of 120 or less, wherein a productivity index Ipro (Ipro=CC—SA), which is the product of the carboxyl group content CC, that is, the 

number of moles of a carboxyl group per 100 g of the nitrile group-containing copolymer rubber, and the absorbance area SA of a 

carboxylic acid anhydride group as determined by infrared spectroscopy, is 0.0030 or less. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036481 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : GLAZING COMPRISING A CLIP-ON PROFILED BEAD FOR A CLIP-ON COVER PART 
 

  

(51) International classification  :B60J10/32B60J10/34B60J10/70  

(31) Priority Document No  :1752692  

(32) Priority Date  :30/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050763  

:29/03/2018 

(87) International Publication No  :WO/2018/178573  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAINT-GOBAIN GLASS FRANCE 
      Address of Applicant :18 Avenue d'Alsace 92400 

COURBEVOIE France 

(72)Name of Inventor : 

   1)DE PAOLI, Martial 

   2)LAMOUREUX, Laurent 
 

(57) Abstract : 

The present invention concerns a glazing (1) and, in particular, a vehicle glazing, comprising a window (2), the glazing (1) 

comprising, along at least a portion of at least one edge, a profiled bead (6) comprising a groove (60) for clipping on a cover part (7) 

on the profiled bead (6), the cover part (7) comprising, viewed in cross-section, a harpoon (70) penetrating into said groove (60) 

during the clipping on, characterised in that when the harpoon (70) is situated in the groove (60), the cover part (7) also comprises a 

part, more to the outside than the harpoon (70) and outside of said groove (60), a base (72) situated both facing and spaced apart from 

at least one portion of the rim (21) of the window (2) and at least one portion of said rim (21) of the adjacent window (2) and also, 

further to the outside than said base (72), a flexible outer coating (73), situated both facing at least a portion of said rim (21) of the 

window (2) and at least one portion of said rim (21) of said adjacent window (2), said outer coating (73) having a Shore A hardness in 

the range between 45 and 90, or even between 55 and 85. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036483 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A METHOD AND APPARATUS FOR MANUFACTURING A DOUBLE BAG 
 

  

(51) International classification  :B65B31/04B65B7/02B65B1/00  

(31) Priority Document No  :1704407.4  

(32) Priority Date  :20/03/2017 

(33) Name of priority country  :U.K. 

(86) International Application No 

        Filing Date 

:PCT/EP2018/000102  

:20/03/2018 

(87) International Publication No  :WO/2018/171934  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLœMAT PLATE & LœBECK GMBH & CO. 
      Address of Applicant :Dr.-Max-Ilgner -Str. 19 32339 

Espelkamp Germany 

(72)Name of Inventor : 

   1)PLATE, Sven-David 
 

(57) Abstract : 

A method and apparatus for manufacturing a double bag (20) are disclosed. The method comprises placing an inner bag (30) in an 

outer bag (40) through an open top end (42), inserting a gas feeding tube (50) between through the open top end (42), feeding a head 

space (44) between the inner bag (30) and the outer bag (40) with an inert gas through the gas feeding tube (50), extracting the gas 

feeding tube (50), and sealing the top end (42). A gas box (80) surrounds the open top end (42) to reduce the risk of oxygen entering 

the head space (44). 

  

 

No. of Pages : 9 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54123 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036488 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : INTRAVENOUS CATHETER ASSEMBLY WITH CANNULA SAFETY MECHANISM 
 

  

(51) International 

classification  
:A61M25/06A61M5/158A61M25/00  

(31) Priority Document No  :10201701920Q  

(32) Priority Date  :09/03/2017 

(33) Name of priority 

country  
:Singapore 

(86) International 

Application No 

        Filing Date 

:PCT/US2018/013913  

:16/01/2018 

(87) International 

Publication No  
:WO/2018/164769  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BECTON, DICKINSON AND COMPANY 
      Address of Applicant :1 Becton Drive Franklin Lakes, New 

Jersey 07417 U.S.A. 

(72)Name of Inventor : 

   1)NAING, Toe Toe 

   2)CHENG, Kiat Jin 

   3)WONG, Yun Hui 
 

(57) Abstract : 

A catheter assembly (10) includes a catheter adapter (12) that includes a distal end (14), a proximal end (12), and an inner surface (18) 

forming a lumen. The lumen (18) extends between the proximal end (12) and the distal end (14). The catheter assembly (10) includes 

a cannula (36) and a cannula hub (20). The cannula hub (20) may include an outer portion (24) disposed outside of the catheter adapter 

(20) and an inner portion (22) disposed within the catheter adapter (20). The cannula extends distally from the inner portion (22). In 

response to the outer portion (24) sliding proximally along an outer surface of the catheter adapter (20), the cannula may be withdrawn 

proximally into the catheter adapter (20). The outer portion (24) is configured to slide proximally to a locked position in which the 

cannula hub (20) is locked with respect to the catheter adapter (24), and a distal tip of the cannula is disposed within the catheter 

adapter (20). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036503 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AN APPARATUS, METHOD, AND SYSTEM FOR CAPTURING 360/VIRTUAL REALITY VIDEO 

USING A MOBILE PHONE ADD-ON 
 

  

(51) International 

classification  
:G06T15/10G06T19/00H04N13/00  

(31) Priority Document No  :201741006538  

(32) Priority Date  :23/02/2017 

(33) Name of priority country  :India 

(86) International Application 

No 

        Filing Date 

:PCT/IN2017/050305  

:26/07/2017 

(87) International Publication 

No  
:WO/2018/154589  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)MARWAH, Kshitij 
      Address of Applicant :c/o Ankit Gupta B8-1301 L and T South 

City Arekere Micro Layout Bangalore 560076 Karnataka India 

(72)Name of Inventor : 

   1)MARWAH, Kshitij 
 

(57) Abstract : 

The present invention is a new 360-degree Virtual Reality Snap-On Camera that can be connected to any mobile device using the 

micro-USB, USB-C connector or Lightning connector along with the corresponding mobile application to capture 360-degree and 

Virtual Reality (VR) Videos. The device consists of two or more cameras (1, 2) with a high-field of lenses connected through a 

microcontroller or microprocessor. The streams are interpreted, decoded and analyzed by the mobile application through the 

microcontroller or microprocessor, and mapped by inbuilt Graphics Processing Unit optimized stitching and blending method for a 

360- degree VR video experience. The method can perform VR facial filters, VR Avatars and Augmented Reality spatial tracking over 

the VR Streams. The stream can be further compressed using optimized method for delivery over the cloud networks and can then be 

shared across social networks, live streamed and viewed either stand-alone or with a VR headset. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036615 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TARGETED LIGAND-PAYLOAD BASED DRUG DELIVERY FOR CELL THERAPY 
 

  

(51) International classification  :C12N15/62C12N15/63  

(31) Priority Document No  :62/460118  

(32) Priority Date  :17/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/018557  

:17/02/2018 

(87) International Publication No  :WO/2018/152451  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PURDUE RESEARCH FOUNDATION 
      Address of Applicant :1801 Newman Rd. West Lafayette, 

Indiana 47906 U.S.A. 

(72)Name of Inventor : 

   1)LOW, Philip S. 

   2)SRINIVASARAO, Madduri 

   3)ZHANG, Boning 
 

(57) Abstract : 

A drug delivery platform providing flexible fine tune of cell therapy is disclosed herein. Particularly, an engineered fusion protein is 

coupled with a high affinity ligand carrying at least one payload of drug to be internalized by the transplanted cell to observe or 

regulate transplanted cell therapy effects. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036616 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : GLYCOL AND REFRIGERANT COOLED COOLING AIR HANDLING UNIT FOR MULTI-STORY 

DATA CENTERS 
 

  

(51) International classification  :H05K7/20  

(31) Priority Document No  :62/475398  

(32) Priority Date  :23/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/023960  

:23/03/2018 

(87) International Publication No  :WO/2018/175851  

(61) Patent of Addition to Application 

Number  

        Filing Date 
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        Filing Date 
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(71)Name of Applicant :  

   1)REVOLVER 26 INVESTMENT CORPORATION 
      Address of Applicant :c/o Ct Corporation System 2390 East 

Camelback Road Phoenix, Arizona 85016 United States of 

America U.S.A. 

(72)Name of Inventor : 

   1)LECKELT, Lindsey 

   2)VETSCH, Ryan 

   3)BOUDREAU, Benoit 
 

(57) Abstract : 

The present invention pertains to Air Handling Units (AHUs) as a means of providing cooling in data centers containing heat 

generating equipment such as computer, server and/or electrical equipment, which AHUs utilize two (2) part cooling systems in a 

primary/scavenger arrangement. The two (2) part split cooling systems are comprised of a primary Computer Room Air Conditioning 

(CRAC) unit and a Scavenger Unit, both of which contain two (2) cooling systems. The two proposed cooling systems are: ⋅ Glycol 

run-around cooling ⋅ Direct-Expansion (DX) cooling 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036631 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ADHESIVE-FREE BOTTLE CAP GASKET AND/OR PADDING AND PREPARATION METHOD 

THEREFOR 
 

  

(51) International classification  :C08L53/02C08L23/08C08L23/06  

(31) Priority Document No  :201710326954.5  

(32) Priority Date  :10/05/2017 

(33) Name of priority country  :China 

(86) International Application 

No 

        Filing Date 

:PCT/CN2017/087230  

:06/06/2017 

(87) International Publication 
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:WO/2018/205326  
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Application Number  

        Filing Date 
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:NA 

(62) Divisional to Application 

Number 
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(71)Name of Applicant :  

   1)FOSHAN PONY TECHNOLOGY CO., LTD. 
      Address of Applicant :Qiangshi Road, Shishan Town, Nanhai 

District Foshan, Guangdong 528225 China 

(72)Name of Inventor : 

   1)CHE, Junzheng 

   2)ZHU, Fangming 

   3)JIAN, Jingji 
 

(57) Abstract : 

An adhesive-free bottle cap gasket pellet, prepared from the following raw materials in parts by weight: 50-80 parts of thermoplastic 

elastomer; 15-40 parts of polyethylene; 5-15 parts of rosin resin; and 5-10 parts of octadecanamide. A preparation method comprises: 

thoroughly mixing the raw materials in parts by weight, extruding, pelletizing, water-cooling, and drying same to form special pellets 

for a bottle cap gasket and/or padding, and putting the pellets into a molding machine, extruding droplets into a bottle cap at 100-

150°C, compressing to form so as to obtain an adhesive-free gasket and/or padding. The gasket pellets can be directly injection-

molded so as to form a gasket and/or padding with a strong strength of bonding with the bottle cap without any adhesive, so that the 

bottle cap production process is simpler and the energy consumption is reduced; the gasket pellets have passed strict food safety 

testing, and are especially applicable to the production of food bottle caps; the adverse effects of the adhesive on the food in a bottle 

are avoided; the competitiveness of domestic bottle cap manufacturers is greatly increased. 
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(19) INDIA  
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(54) Title of the invention : WIRELESS COMMUNICATION METHOD, TERMINAL DEVICE, AND NETWORK DEVICE 
 

  

(51) International classification  :H04W4/00H04W24/10  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/CN2017/075242  

:28/02/2017 
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Number  
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(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No.18 Haibin Road, Wusha, Chang'an 

Dongguan, Guangdong 523860 China 

(72)Name of Inventor : 

   1)TANG, Hai 
 

(57) Abstract : 

A wireless communication method, a terminal device and a network device, which can satisfy requirements of a 5G communication 

system on communication performance. The method comprises: a terminal device receives triggering signaling sent by a network 

device, the triggering signaling being used for activating an aperiodic channel state information reference signal CSI-RS resource of 

the terminal device; after receiving the triggering signaling, the terminal device performs CSI measurement on the aperiodic channel 

state information reference signal CSI-RS resource, so as to obtain first CSI; based on a timing relationship between the actions of 

sending the first CSI and receiving the triggering signaling or performing the CSI measurement, the terminal device determines a 

time-domain resource for sending the first CSI to the network device; and by using the time-domain resource, the terminal device 

sends the first CSI to the network device. 
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(54) Title of the invention : NITRILE GROUP-CONTAINING COPOLYMER RUBBER 
 

  

(51) International classification  
:C08F236/04 
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(31) Priority Document No  :2017-052604  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Japan 
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        Filing Date 

:PCT/JP2018/006683  

:23/02/2018 
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(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 
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(71)Name of Applicant :  

   1)ZEON CORPORATION 
      Address of Applicant :6-2, Marunouchi 1-chome, Chiyoda-ku, 

Tokyo 1008246 Japan 

(72)Name of Inventor : 

   1)SHIONO, Atsuhiro 
 

(57) Abstract : 

Provided is a nitrile group-containing copolymer rubber containing: 1030 wt% of an α,β-ethylenically unsaturated nitrile monomer 

unit; 110 wt% of a fumaric acid monoester monomer unit; and 150 wt% of an α,β-ethylenically unsaturated monocarboxylic acid ester 

monomer unit, wherein an iodine value is 120 or less. 
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(54) Title of the invention : GROUND FAULT DETECTOR AND POWER CONDITIONER 
 

  

(51) International classification  :H02M7/48  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2017/025962  

:18/07/2017 
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(71)Name of Applicant :  

   1)TOSHIBA MITSUBISHI-ELECTRIC INDUSTRIAL 

SYSTEMS CORPORATION 
      Address of Applicant :3-1-1, Kyobashi, Chuo-ku, Tokyo 

1040031 Japan 

(72)Name of Inventor : 

   1)KATSUKURA, Tomoya 

   2)UJIIE, Tomonori 

   3)KINOSHITA, Masahiro 
 

(57) Abstract : 

This power conditioner is provided with: an inverter circuit which converts, into an AC voltage, a DC voltage input from a positive 

electrode input terminal and a negative electrode input terminal; a voltage division circuit having one end connected to the positive 

electrode input terminal and the other end connected to the negative electrode input terminal; and a ground fault detector to which a 

voltage resulting from the voltage division at the voltage division circuit is input as an input voltage signal and which detects, on the 

basis of the magnitude of the voltage of the input voltage signal, that a ground fault has occurred. The ground fault detector emits an 

AC ground fault detection signal when the input voltage signal includes a first voltage signal having a frequency higher than or equal 

to a first frequency and when deviation of the first voltage signal with respect to an AC ground fault reference potential is greater than 

or equal to an AC ground fault detection voltage. The ground fault detector may include: a frequency filter which allows passage of 

the first voltage signal; a low-pass filter which allows passage of a second voltage signal having a frequency lower than or equal to a 

second frequency set lower than the first frequency; and a voltage comparison unit which emits the AC ground fault detection signal 

and a DC ground fault detection signal on the basis of the first voltage signal and the second voltage signal. 
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   3)ROZZELL, David 
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   6)ONDI, Levente 

   7)MEHDI, Hasan 

   8)EROS, Gabor 
 

(57) Abstract : 

Methods for preparation of olefins, including 8- and 11-unsaturated monoenes and polyenes, via transition metathesis-based synthetic 

routes are described. Metathesis reactions in the methods are catalyzed by transition metal catalysts including tungsten-, molybdenum-

, and ruthenium-based catalysts. The olefins include insect pheromones useful in a number of agricultural applications. 
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TEST METHOD 
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(72)Name of Inventor : 

   1)LEE, Tingan 

   2)TOYODA, Masaru 
 

(57) Abstract : 

A control device (4) is configured so that, when performing an electrical test on an uninterruptible power supply unit (100) with no 

load connected to a fourth terminal (T4), first and second switches (S2, S3) are turned on and the output current of an inverter (2) is 

controlled according to a current command value. The control device (4) generates a voltage command value on the basis of a d-axis 

current command value, q-axis current command value, and the deviation between a d-axis current value and a q-axis current value, 

said d-axis current command value being obtained by performing a coordinate transformation on the current command value, said d-

axis current value being obtained by performing a coordinate transformation on the output current. The control device generates a 

control signal for the inverter (2) on the basis of the voltage command value. The control device controls the frequency of the control 

signal so that the phase of an AC voltage generated by the inverter (2) according to the control signal is synchronized with the phase 

of an AC power supply (5). 
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(54) Title of the invention : PROCESS FOR PREPARING PENTENOATE 
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      Address of Applicant :St. PeterstraŸe 25 4020 Linz Austria 

(72)Name of Inventor : 

   1)KOHLS, Paul 

   2)P–CHLAUER, Peter 

   3)STEINHOFER, Stefan 

   4)SCHUSTER, Christian 
 

(57) Abstract : 

The invention pertains to a process for preparing a compound of formula (1), wherein R1 is independently chosen from C1-C6 alkyl, 

cycloalkyl, aralkyl and aryl, and R2, R3 and R4 are independently chosen from hydrogen and C1-C6 alkyl, cycloalkyl, aralkyl and 

aryl; which process comprises the steps of: a) contacting a compound of formula (2), wherein R1 and R2 are as above and M+ is a 

monovalent metal ion, with a compound of formula (3), wherein R3 and R4 are as above, to form a compound of formula (4); and b) 

followed by contacting the compound of formula (4) with an acid to give a compound of formula (1), wherein step (a) and/or step (b) 

are conducted in continuous mode. 
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(54) Title of the invention : VEHICLE HAVING A DETECTION DEVICE FOR DETECTING A ROUTE-SIDE TRANSMITTER 
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(72)Name of Inventor : 

   1)HOLLNAGEL, Gerd 
 

(57) Abstract : 

The invention relates, inter alia, to a vehicle having a detection device (40) for detecting a route-side transmitter device (30). 

According to the invention there is provision that the detection device (40) has at least two reception antennas (41, 42) which are 

suitable for receiving a magnetic field component (Mx), oriented in the longitudinal direction (X) of the vehicle, of electromagnetic 

radiation which is emitted by the route-side transmitter device (30), and the at least two reception antennas (41, 42) are arranged offset 

in the longitudinal direction (X) of the vehicle. 
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   9)WON, Jongwha 
 

(57) Abstract : 

The present invention provides anti-CEACAM1 antibodies with improved binding abilities specific to CEACAM1, and a use thereof. 

Anti-CEACAM1 antibodies according to the present invention exhibit superior binding abilities specific to CEACAM1, and also 

activate the anti-cancer immune functions of cytotoxic T cells and natural killer cells, and thus, each one of them can be effectively 

used as an anti-cancer agent and a composition for treating cancer. 
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   5)SEGALE, Darren 
 

(57) Abstract : 

A method includes engaging a well of a cartridge with a flow sensor of an instrument. The cartridge includes: a rotary valve including 

a rotatable port and a center port; the well in fluid communication with a channel, the channel including a channel port that the 

rotatable port is to align to in order to receive fluid from the well; and a flowcell including an inlet gasket in fluid communication with 

the center port. A source of pressurized air is connected to the flow sensor in order to establish a mass flow of air through a flow path. 

The flow path extends through one of the flow sensor, the channel, the rotary valve, and the flowcell. The mass flow of air through the 

flow path is measured with the flow sensor. It is determined if there is one of an air leak and an air blockage within the flow path. 
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(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/US2018/021956  

:12/03/2018 

(87) International Publication No  :WO/2018/169844  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CARRIER CORPORATION 
      Address of Applicant :17900 Beeline Highway Jupiter, Florida 

33478 U.S.A. 

(72)Name of Inventor : 

   1)ZHAO, Bo 
 

(57) Abstract : 

The present invention provides a pressure relief and recovery loop, a carbon dioxide refrigeration system and a control method 

thereof. The pressure relief and recovery loop includes: a gas storage reservoir (110), which is used for storing gas-phase carbon 

dioxide; a pressure relief flow passage (120), which is used for connecting the gas storage reservoir and an associated carbon dioxide 

refrigeration system, and is used for discharging the gas-phase carbon dioxide in the carbon dioxide refrigeration system into the gas 

storage reservoir; and a recovery flow passage (130), which is used for connecting the gas storage reservoir and the associated carbon 

dioxide refrigeration system, and on which a driving apparatus (131) is arranged, the recovery flow passage being used for recovering 

the gas-phase carbon dioxide in the gas storage reservoir into the carbon dioxide refrigeration system under the drive of the driving 

apparatus. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036640 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : STRUCTURAL MEMBER FOR AUTOMOBILES 
 

  

(51) International classification  :B60R19/04B60J5/00B62D25/04  

(31) Priority Document No  :2017-077290  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/014983  

:10/04/2018 

(87) International Publication No  :WO/2018/190312  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NIPPON STEEL CORPORATION 
      Address of Applicant :6-1, Marunouchi 2-chome, Chiyoda-ku, 

Tokyo 1008071 Japan 

(72)Name of Inventor : 

   1)OTSUKA, Kenichiro 
 

(57) Abstract : 

This structural member (100) for automobiles includes: a press-molded article (110) formed using one steel plate; and reinforcing 

members (120) fixed to the press-molded article (110). The press-molded article (110) includes two vertical wall sections (111) and a 

top plate (112) joining the two vertical wall sections (111). The reinforcing members (120) have an L-shaped cross-section and 

include a first plate-shaped section (121) and a second plate-shaped section (122). The first plate-shaped sections (121) are fixed to the 

vertical wall sections (111) such that the second plate-shaped sections (122) protrude from the vertical wall sections (111) towards the 

outside, along the top plate (112). The characteristics of this kind of structural member are high in a three-point bending test. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036646 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FITNESS STOOL 
 

  

(51) International classification  :A63B26/00A63B5/16A63B23/04  

(31) Priority Document No  :201710076971.8  

(32) Priority Date  :13/02/2017 

(33) Name of priority country  :China 

(86) International Application 

No 

        Filing Date 

:PCT/CN2018/000002  

:02/01/2018 

(87) International Publication 

No  
:WO/2018/145542  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ZHUHAI SHIQIANG TECHNOLOGY DEVELOPMENT 

CO., LTD. 
      Address of Applicant :Room 105, No.6, Baohua Road, 

Hengqin New District, Zhuhai, Guangdong 519000 China 

(72)Name of Inventor : 

   1)GE, Zhicheng 
 

(57) Abstract : 

A fitness stool, comprising a foundation ground (1), a sliding system (12), a supporting connecting frame (5), and a flexible apparatus 

(14). The supporting connecting frame (5) is relatively bound to the foundation ground (1) via the sliding system (12). The supporting 

connecting frame (5) is capable of moving up and down relative to the foundation ground (1). The sliding system (12) comprises a 

sliding rod (12B) and a sliding cavity (12A). The flexible apparatus (14) provides the effects of flexible damping and flexible resetting 

between the foundation ground (1) and the supporting connecting frame (5). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036647 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FAN DEVICE 
 

  

(51) International classification  :A47B97/00F24F13/00  

(31) Priority Document No  :2017108519  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Russia 

(86) International Application No 

        Filing Date 

:PCT/RU2018/000152  

:13/03/2018 

(87) International Publication No  :WO/2018/169449  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PANCHENKO, Valery Anatolyevich 
      Address of Applicant :ul. Marata, 30, kv. 15 Tula, 300001 

Russia 

(72)Name of Inventor : 

   1)PANCHENKO, Valery Anatolyevich 

   2)PANCHENKO, Valery Anatolyevich 
 

(57) Abstract : 

A fan device for the desk of a user, said fan device comprising a fan, a pivot pin for tilting and a mechanism, in the form of two clips 

or a bracket with screws, for connecting said fan device to a desktop. Said fan device is positioned between the user and the desktop. 

The pivot pin for tilting is positioned beyond the edge of, and within the thickness of said desktop, allowing for a maximum distance 

of protrusion of the fan above and below the desktop, said distance being less than the dimensions of the fan, and allowing for the air 

flow to be directed to the greater part of the user area. The technical result is a reduction in the distance of protrusion of a fan above 

and below a desktop. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036652 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TEMPERING FRAME FOR TEMPERING GLASS PANES 
 

  

(51) International 

classification  
:C03B27/044C03B35/20C03B23/025  

(31) Priority Document No  :17156832.2  

(32) Priority Date  :20/02/2017 

(33) Name of priority 

country  
:EPO 

(86) International 

Application No 

        Filing Date 

:PCT/EP2018/050627  

:11/01/2018 

(87) International 

Publication No  
:WO/2018/149566  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAINT-GOBAIN GLASS FRANCE 
      Address of Applicant :18, avenue d'Alsace 92400 Courbevoie 

France 

(72)Name of Inventor : 

   1)ZEICHNER, Achim 

   2)SCHILLINGS, Peter 

   3)DEBAILLEUL, Romain 

   4)MACHURA, Christophe 

   5)PROCUREUR, Patrick 
 

(57) Abstract : 

The invention relates to a tempering frame for tempering glass panes, comprising a carrier frame (2) and a supporting frame (1) that is 

connected to the carrier frame (2) by means of a plurality of connection elements (3) and is fully arranged within the carrier frame (2), 

the supporting frame (1) comprising an upper main surface (I) for the application of a glass pane (G), a lower main surface (II), a front 

edge (III) and a rear edge (IV), and the supporting frame (1) comprises recesses (4) made in the rear edge (IV), which are arranged 

between adjacent connection elements (3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036659 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CAGE ARRANGEMENT FOR DEEP-ROLLING ROLLERS 
 

  

(51) International classification  :B24B39/00B24B39/04  

(31) Priority Document No  :17162750.8  

(32) Priority Date  :24/03/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/057267  

:22/03/2018 

(87) International Publication No  :WO/2018/172448  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HEGENSCHEIDT-MFD GMBH 
      Address of Applicant :Hegenscheidt Platz 41812 Erkelenz 

Germany 

(72)Name of Inventor : 

   1)STEFFENS, Toni 

   2)ZIMMERMANN, Johannes 

   3)KISSER, Werner 
 

(57) Abstract : 

The invention relates to a cage arrangement (1) which comprises substantially flat rollers (3), which are guided in a roller cage (6) 

arranged on a housing (2) and are held in position by a substantially strip-like cage metal sheet (4) attached to the housing (2) at a 

position remote from the roller region, characterised in that the cage metal sheet (4) has a retaining piece (14) that protrudes in the 

direction of a roller (3) in an intended installation position and has an end-face region (18), the shape of which corresponds to that of a 

roller surface facing the retaining piece (14). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036527 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ORAL CARE IMPLEMENT 
 

  

(51) International classification  :A46B9/02A46B9/04  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/US2017/022283  

:14/03/2017 

(87) International Publication No  :WO/2018/169518  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COLGATE-PALMOLIVE COMPANY 
      Address of Applicant :300 Park Avenue New York, New York 

10022 U.S.A. 

(72)Name of Inventor : 

   1)WAINLESS, Daniel 

   2)JIMENEZ, Eduardo J. 
 

(57) Abstract : 

An oral care implement having an arrangement of tooth cleaning elements thereon. The oral care implement may include a head 

extending along a longitudinal axis from a proximal end to a distal end. A plurality of tooth cleaning elements extend from the head 

and are arranged in groups including a first group of tooth cleaning elements that terminate in distal ends that form a concave cleaning 

surface and a second group of tooth cleaning elements that terminate in distal ends that form a convex cleaning surface. Furthermore, 

there may also be a third group of tooth cleaning elements extending transversely across the head and dividing the first group of tooth 

cleaning elements into first and second subgroups of tooth cleaning elements. The third group of tooth cleaning elements may be 

inclined relative to a surface of the head from which they extend. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036528 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HIGH CARBON CONTENT COBALT-BASED ALLOY 
 

  

(51) International classification  :B22F3/105C22C1/10C22C19/07  

(31) Priority Document No  :1750298-0  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Sweden 

(86) International Application 

No 

        Filing Date 

:PCT/SE2018/050251  

:14/03/2018 

(87) International Publication 

No  
:WO/2018/169477  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)VBN COMPONENTS AB 
      Address of Applicant :Libro Ringv¤g 51 752 28 UPPSALA 

Sweden 

(72)Name of Inventor : 

   1)BESTE, Ulrik 
 

(57) Abstract : 

The present invention relates to a 3D-printedcobalt-basedalloy product comprising carbon, tungsten and chromium with very good 

mechanical and thermal properties as well as a method of preparing the 3D-printedproductand a powder alloy. The alloy has a high 

carbon content leading to high carbide content but small and evenly distributed carbides. A method facilitating 3D printing of high 

carbide content alloys such as the present alloy is also disclosed. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036529 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR PRODUCING A GREEN BODY USING A PRESSING TOOL, A PRESSING TOOL, A 

GREEN BODY AND A SINTERED PART 
 

  

(51) International classification  :B22F3/02B22F3/03B28B3/08  

(31) Priority Document No  :10 2017 105 364.6  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/056349  

:14/03/2018 

(87) International Publication No  :WO/2018/167127  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GKN SINTER METALS ENGINEERING GMBH 
      Address of Applicant :Krebs¶ge 10 42477 Radevormwald 

Germany 

(72)Name of Inventor : 

   1)TILLER, Stefan 

   2)SCHMITT, Rainer 

   3)BORNEMANN, Nils 
 

(57) Abstract : 

The invention relates to a method for producing a green body (1) using a pressing tool (2), and to a pressing tool (2), a green body (1) 

and a sintered part (30). The pressing tool (2) comprises a die (3) and also a first punch (10) that can be displaced in an axial direction 

(4) and a second punch (13) that can be displaced in a radial direction (11) through a channel (12) in the die (3) and to a receptacle (9) 

and in the process fills an opening (8) of the receptacle (9). The method comprises the following steps: a) providing the die (3) and the 

second punch (13), wherein, before or during step b), the second punch (13) is arranged outwardly offset in the radial direction (11) 

with respect to the inner circumferential surface (7); b) filling the receptacle (9) with a powdery material (14); c) moving the at least 

first punch (10) and the second punch (13) and pressing the material (14) in the receptacle (9), wherein the second punch (13) is 

moved in the radial direction (11) towards the receptacle (9) only so far that it is arranged flush with the inner circumferential surface 

(7). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036530 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CLAW POLE STATOR FOR A TRANSVERSAL FLUX MOTOR AND A SEGMENT FOR THE 

CLAW POLE STATOR 
 

  

(51) International classification  :H02K1/14  

(31) Priority Document No  :10 2017 105 361.1  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055561  

:07/03/2018 

(87) International Publication No  :WO/2018/166858  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GKN SINTER METALS ENGINEERING GMBH 
      Address of Applicant :Krebs¶ge 10 42477 Radevormwald 

Germany 

(72)Name of Inventor : 

   1)BORNEMANN, Nils 

   2)TILLER, Stefan 

   3)SCHMITT, Rainer 

   4)TO, Hong Giang 
 

(57) Abstract : 

The invention relates to a claw pole stator (1, 29) for a transversal flux motor (2). The claw pole stator (1, 29) is made of a plurality of 

segments (3) which are arranged next to one another along a circumferential direction (4) so as to form the annular claw pole stator 

(1). Each segment (3) extends from an inner circumferential surface (5) along a radial direction (6) to an outer circumferential surface 

(7) and is delimited by a first lateral surface (8) and a second lateral surface (9) in the circumferential direction (4) and by a first end 

surface (11) and a second end surface (12) in an axial direction (10). Each segment (3) is connected to additional segments (3) via the 

lateral surfaces (8, 9) in order to form the annular claw pole stator (1), and adjacent segments (3) contact one another via a first contact 

surface (13) on the first lateral surface (8) or via a second contact surface (14) on the second lateral surface (9) and form a connection 

(15) which is formfitting in the circumferential direction (4) via the contact surfaces (13, 14). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036532 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SECURE NETWORK CONNECTION RESUME 
 

  

(51) International 

classification  
:H04L29/06H04W12/02H04W76/19  

(31) Priority Document No  :62/473665  

(32) Priority Date  :20/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International 

Application No 

        Filing Date 

:PCT/IB2018/051878  

:20/03/2018 

(87) International Publication 

No  
:WO/2018/172943  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
      Address of Applicant :SE-164 83 SE-164 83 Stockholm 

Sweden 

(72)Name of Inventor : 

   1)RUGELAND, Patrik 

   2)MILDH, Gunnar 
 

(57) Abstract : 

A method in a network node includes obtaining a first identifier associated with resuming an inactive connection between a wireless 

device and a network. The method further includes receiving a second identifier from the wireless device. The second identifier is 

either the same as the first identifier or is associated with the first identifier. The method further including determining a location 

indicator based on the second identifier. The location indicator indicates a location within the network from which to obtain 

information associated with the connection. The method further including obtaining the information associated with the connection 

from the location indicated by the location indicator. The method further including using the information associated with the 

connection to facilitate resuming the connection between the wireless device and the network. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036533 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PORTABLE PHOTOVOLTAIC ASSEMBLY V-I TESTER AND PHOTOVOLTAIC ASSEMBLY 

TEST SYSTEM 
 

  

(51) International classification  :H02S50/10  

(31) Priority Document No  :201710096569.6  

(32) Priority Date  :22/02/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/000067  

:07/02/2018 

(87) International Publication No  :WO/2018/153167  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SHANDONG CHEN YU RARE MSTAR TECHNOLOGY 

LTD 
      Address of Applicant :314 University Entrepreneurship Base, 

Shengkang Road, Sishui County Jining, Shandong 272000 China 

(72)Name of Inventor : 

   1)LI, Jie 

   2)YU, You 

   3)LIU, Shiwei 

   4)SHI, Jian 
 

(57) Abstract : 

A portable photovoltaic assembly V-I tester and a photovoltaic assembly test system, comprising a host. The host comprises: a power 

unit and a control unit; an AD acquisition module (2) is used for measuring the voltage and current of a photovoltaic assembly (1), and 

sending the measured voltage and current values to a single chip microcomputer (3); the single chip microcomputer (3) screens and 

processes received data information, parses, collects statistics about and stores the acquired photovoltaic assembly data, compares the 

acquired photovoltaic assembly data with a corresponding threshold, and outputs the result to a display module (4) for displaying. The 

portable photovoltaic assembly V-I tester can carry out voltage division calculation on an input voltage of a high-power photovoltaic 

assembly, has a large measuring scope, can be applied in a safe measuring scope, and can improve measuring precision; the circuit 

principle design is concise, and elements are reasonably laid out, so the whole device volume can be greatly reduced, and the portable 

photovoltaic assembly V-I tester is portable; the host is provided with an infrared thermodetector which can help the host in 

temperature correction, thus improving measuring precision. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036537 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM FOR SUPPLYING ELECTRICAL ENERGY TO AN ON-BOARD NETWORK OF A 

SUBMARINE 
 

  

(51) International classification  :H02J1/00H02J7/00H02H7/18  

(31) Priority Document No  :17/00274  

(32) Priority Date  :16/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/EP2018/056750  

:16/03/2018 

(87) International Publication No  :WO/2018/167306  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NAVAL GROUP 
      Address of Applicant :40-42 rue du Docteur Finlay 75015 

PARIS France 

(72)Name of Inventor : 

   1)PIERRE, Nicolas 

   2)GARANS, Cyrille 

   3)BRUNEAU, Dominique 
 

(57) Abstract : 

This system, including energy storage means (1) based on lithium batteries and means (5, 10, 12) for distributing this energy to user 

loads, comprising means (9, 11, 14) for cutting off and isolating branches (13) for connection of the user loads in particular in the 

event of a short circuit, is characterized in that it includes means (17) for monitoring the evolution of the output current of the energy 

storage means in order to detect the occurrence of a short circuit in the network, means (6, 7, 8) for disconnecting the energy storage 

means from the rest of the network in the event of such a detection, means (16) for connection to the network, means (15) for 

generating a controlled short-circuit current, in order to trigger the operation of the cutoff and isolation means (14) associated with the 

short-circuited branch (13), so as to isolate the latter from the rest of the network, means (16) for disconnecting the short-circuit 

current generator (15) from the network, and means (6, 7, 8) for reconnecting the electrical energy storage means to the rest of the 

network. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036670 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : NEW POLYIMINO KETOALDEHYDES 
 

  

(51) International classification  :C07C251/08  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/HR2017/000002  

:21/02/2017 

(87) International Publication No  :WO/2018/154344  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NOVUM SPERO LTD. 
      Address of Applicant :Tomislavova 11 HR-10000 Zagreb 

Croatia 

(72)Name of Inventor : 

   1)HULAJ, Besim 
 

(57) Abstract : 

The compounds with the general formula (I) are disclosed where n1 is the number of carbon atoms connected to nitrogen atom by a 

double bond and can take on values between 25 and 41, and where n2 is the number of -CH2- groups and can take on values between 

15 and 23, as well as their biologically acceptable salts and solvates. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036677 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ELECTRIC POWER STEERING DEVICE 
 

  

(51) International classification  :B62D6/00B62D5/04B62D101/00  

(31) Priority Document No  :2017-049883  

(32) Priority Date  :15/03/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/009880  

:14/03/2018 

(87) International Publication 

No  
:WO/2018/168897  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NSK LTD. 
      Address of Applicant :1-6-3, Ohsaki, Shinagawa-Ku, Tokyo 

1418560 Japan 

(72)Name of Inventor : 

   1)TSUBAKI Takahiro 

   2)KIKUTA Tomoyuki 
 

(57) Abstract : 

[Problem] To provide an electric power steering device in which both assist control and steering angle control can be performed in 

such a manner as to enable a manual steering operation when automatic steering is interrupted by a drivers manual steering operation 

so as to ensure increased safety during an emergency steering operation by the driver. [Solution] This electric power steering device is 

provided with: a steering angle control unit that calculates a steering angle-controlling current command value for steering control on 

the basis of at least a steering angle command value and an actual steering angle; and a switchover determination/gradual gain 

generation unit that determines the steering state on the basis of determination of a manual input and then switches the steering state, 

wherein the steering angle control unit is provided with a filter unit that converts, into an extended steering angular velocity command 

value, a steering angular velocity command value calculated on the basis of at least the steering angle command value and the actual 

steering angle, and calculates a steering angle-controlling current command value on the basis of the extended steering angular 

velocity command value and an actual angular velocity, and the switchover determination/gradual gain generation unit is provided 

with a manual input determination unit that determines a manual input using a threshold value with respect to a steering torque, and 

calculates a current command value using at least the steering angle control current command value. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036678 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : RESOURCE SELECTION BASED ON LATENCY REQUIREMENTS 
 

  

(51) International 

classification  
:H04W72/02H04W4/40H04W74/08  

(31) Priority Document No  :62/458323  

(32) Priority Date  :13/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/SE2018/050129  

:13/02/2018 

(87) International Publication 

No  
:WO/2018/147796  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
      Address of Applicant :Torshamnsgatan 23 164 83 Stockholm 

Sweden 

(72)Name of Inventor : 

   1)BLASCO SERRANO, Ricardo 

   2)SORRENTINO, Stefano 
 

(57) Abstract : 

A method and wireless device for determining a time interval, T2, for selecting a time- frequency resource are disclosed. According to 

one aspect, a method includes determining the time interval based on at least one parameter serving as a proxy indicative of a 

likelihood of collision. In some embodiments, at least one of the at least one parameter is a priority level indication, such that a higher 

priority transmission results in a lower value of T2. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036691 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SELF-SUPPORTING MODULE FRAME 
 

  

(51) International classification  :B62D31/02  

(31) Priority Document No  :1751806  

(32) Priority Date  :06/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050423  

:22/02/2018 

(87) International Publication No  :WO/2018/162817  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NEWTL 
      Address of Applicant :Soci©t© par Actions Simplifi©e 2 

route D©partementale 111 67120 DUPPIGHEIM France 

(72)Name of Inventor : 

   1)LAMANNA, Franck 

   2)NARDIN, Pascal 
 

(57) Abstract : 

The present invention relates to a frame (1) of a self-supporting module arranged to be positioned at one end of a vehicle forming a 

passenger compartment, characterised in that said frame (1) comprises at least: a first rigid structure (2) forming at least an upper 

portion of the passenger compartment; a second rigid structure (3) forming at least one lower portion of the passenger compartment; 

and at least one vertical structural support post (4) providing a junction between the first rigid structure (2) and the second rigid 

structure (3) of the passenger compartment, so that the first rigid structure (2) is cantilevered relative to the second rigid structure (3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036692 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DIAGNOSTIC METHOD AND SYSTEM FOR DIAGNOSIS 
 

  

(51) International classification  :G01N33/569G01N33/68  

(31) Priority Document No  :2018460  

(32) Priority Date  :02/03/2017 

(33) Name of priority country  :Netherlands 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055110  

:01/03/2018 

(87) International Publication No  :WO/2018/158399  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BIOSPARQ B.V. 
      Address of Applicant :Galileiweg 8 2333 BD Leiden 

Netherlands 

(72)Name of Inventor : 

   1)PARCHEN, Ren© Raymond 

   2)MORR‰, Servaas Antonie 
 

(57) Abstract : 

The method for the diagnosis of a microbial infection in an organism makes use thereof that said microbial infection is at least 

partially present as elementary bodies in cellular material of the organism. The method comprises the steps of (1) providing a sample 

of cellular material from the organism; (2) processing the sample to obtain a test composition, that is enriched in elementary bodies, in 

so far as the sample contains any elementary bodies; and (3) Subjecting a volume of the test composition comprising at most a 

predetermined maximum of elementary bodies to a MALDI mass spectrometry method to identify presence of the microbial infection. 

The sample processing more particularly involves cell lysis and separation of elementary bodies from the lysed cell material. 

Subsequently, the elementary bodies (and any further material attached thereto) are contacted with a matrix material, that facilitates 

the MALDI mass spectrometry. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036693 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PROCESS AND APPARATUS FOR ROASTING OF METAL SULFIDE CONCENTRATES AND/OR 

RESIDUES 
 

  

(51) International classification  :C22B1/10C22B1/24C22B11/00  

(31) Priority Document No  :PCT/EP2017/055336  

(32) Priority Date  :07/03/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2017/063519  

:02/06/2017 

(87) International Publication No  :WO/2018/162089  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)OUTOTEC (FINLAND) OY 
      Address of Applicant :Rauhalanpuisto 9 02230 Espoo Finland 

(72)Name of Inventor : 

   1)GœNTNER, Jochen 

   2)CHARITOS, Alexandros 

   3)HAMMERSCHMIDT, Ing. J¶rg 
 

(57) Abstract : 

The invention describes a process for roasting of metal concentrate. Concentrate particles are fed into a roaster where they are 

thermally treated at a temperature in the range of 500 and 1200°C in a fluidized bed to form a calcine. At least parts of the calcine are 

withdrawn from the roaster together with a gas stream as a solid fraction. Concentrate particles with a diameter at least 50% smaller 

than the average diameter of the concentrate particles are separated as small particles and/or that particles from the gas-solid-fraction 

are separated in at least one step as small calcine particles and/or that particles are gained in another hydrometallurgical step as other 

particles. The small particles and/or at least part of the small calcine particles and/or at least parts of the other particles are pelletized, 

whereby at least 80 % of the pellets feature a diameter of at least 80% of the concentrate particles average diameter. The pellets are 

fed into the roaster. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036695 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ENGINE CONTROL DEVICE FOR VEHICLE 
 

  

(51) International classification  :F02D29/00F02D29/02F02D41/10  

(31) Priority Document No  :2017-057267  

(32) Priority Date  :23/03/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/010649  

:16/03/2018 

(87) International Publication 

No  
:WO/2018/173982  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)SHOKAKU Isao 
 

(57) Abstract : 

Provided is an engine control device for a saddle-type vehicle with which responsiveness can be improved when accelerating from a 

state in which the engine speed has fallen below the engine speed at which a centrifugal clutch is disengaged. In this engine control 

device for a vehicle that is applied to a vehicle (1) equipped with a mechanical centrifugal clutch (C) that connects/disconnects driving 

force transmitted from an engine (E) to a drive wheel (WR), the vehicle (1) is equipped with: a throttle operator (47) for adjusting the 

engine (E) output; a motor (8) for causing a crankshaft (2) of the engine (E) to rotate; and a control unit (100) for controlling the motor 

(8) and a fuel injection device (52). The control unit (8) executes an injection stopping control for stopping the fuel injection when the 

vehicle (1) is decelerating, and executes an acceleration assist control for causing the crankshaft (2) to rotate by means of the motor 

(8) when an operation for opening the throttle operator (47) is performed after the engine speed has reached or fallen below a 

centrifugal clutch disengagement speed (Ne3) at which the centrifugal clutch (C) is disengaged. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036696 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ARRANGEMENT FOR A WHEELCHAIR USER SPACE 
 

  

(51) International classification  :B60N2/24B60N2/68A61G3/08  

(31) Priority Document No  :1751808  

(32) Priority Date  :06/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050424  

:22/02/2018 

(87) International Publication No  :WO/2018/162818  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NEWTL 
      Address of Applicant :Soci©t© par Actions Simplifi©e 2 

route D©partementale 111 67120 DUPPIGHEIM France 

(72)Name of Inventor : 

   1)BATON, Philippe 
 

(57) Abstract : 

The present invention relates to an arrangement for a wheelchair user space in a transport vehicle, comprising a backrest (1) disposed 

in a substantially vertical plane, characterised in that the backrest (1) is directly or indirectly mounted only on a side wall of the 

passenger compartment of the vehicle and is cantilevered relative to the floor of the vehicle passenger compartment. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036538 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : MULTI--REACTOR SYNTHESIS OF CRYSTALS OF ZEOLITE WITH CONTROLLED PARTICLE 

SIZE 
 

  

(51) International classification  :C01B39/02  

(31) Priority Document No  :1752199  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050571  

:12/03/2018 

(87) International Publication No  :WO/2018/167417  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ARKEMA FRANCE 
      Address of Applicant :420 rue d'Estienne d'Orves 92700 

COLOMBES France 

(72)Name of Inventor : 

   1)NICOLAS, Serge 

   2)LUTZ, C©cile 
 

(57) Abstract : 

The present invention concerns a method for preparing zeolite crystals having a multi-modal particle size distribution, and for which 

the sizes are between 0.02 µm and 20 µm, said method comprising supplying each of at least two reactors with a synthesis gel suitable 

for forming zeolite crystals, the conducting of a crystallisation reaction, in parallel in each of the at least two reactors, and mixing the 

reaction media of at least two reactors after starting at least one of the crystallisation reactions. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036539 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : STAND SLEEVE FOR A PLASTIC CONTAINER CAPABLE OF WITHSTANDING INTERNAL 

PRESSURE 
 

  

(51) International classification  :B65D23/00  

(31) Priority Document No  :00382/17  

(32) Priority Date  :23/03/2017 

(33) Name of priority country  :Switzerland 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055389  

:06/03/2018 

(87) International Publication No  :WO/2018/172052  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ALPLA WERKE ALWIN LEHNER GMBH & CO. KG 
      Address of Applicant :6971 Hard Austria 

(72)Name of Inventor : 

   1)SIEGL, Robert 
 

(57) Abstract : 

What is described is a stand sleeve (10) for a plastic container (2) that is capable of withstanding internal pressure, in particular for a 

plastic aerosol container, which has a base part (11) having a standing surface (14) and a jacket (12) that is closed in the 

circumferential direction. The base part (11) and the jacket (12) are formed as a single piece and produced using a stretch-blow 

molding method. The jacket (12) of the stand sleeve (10) is designed for frictional connection to an outer wall (6) close to the base of 

the plastic container (2) that is capable of withstanding internal pressure. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036540 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ANTI-PHF-TAU ANTIBODIES AND USES THEREOF 
 

  

(51) International classification  :C07K16/00  

(31) Priority Document No  :62/472214  

(32) Priority Date  :16/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/022782  

:16/03/2018 

(87) International Publication No  :WO/2018/170351  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)JANSSEN BIOTECH, INC. 
      Address of Applicant :800/850 Ridgeview Drive Horsham, 

Pennsylvania 19044 U.S.A. 

(72)Name of Inventor : 

   1)MERCKEN, Marc 

   2)MALIA, Thomas 

   3)BORGERS, Marianne 

   4)VAN KOLEN, Kristof 
 

(57) Abstract : 

Monoclonal anti-PHF-tau antibodies and antigen-binding fragments thereof are described. Also described are nucleic acids encoding 

the antibodies, compositions comprising the antibodies, methods of producing the antibodies and using the antibodies for treating or 

preventing conditions such as tauopathies. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036547 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DIGITAL MOLECULAR ASSAYS 
 

  

(51) International 

classification  
:C12Q1/68G01N33/00G01N33/543  

(31) Priority Document No  :62/470303  

(32) Priority Date  :12/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/022061  

:12/03/2018 

(87) International Publication 

No  
:WO/2018/169885  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ILYTICA LLC 
      Address of Applicant :1700 Owens Street, Suite 515 San 

Francisco, CA 94158 U.S.A. 

(72)Name of Inventor : 

   1)GROVES, Jay, T. 
 

(57) Abstract : 

Provided herein are systems, devices and methods for the rapid and accurate measurement of analytes by assay of binding events, by 

direct, digital measurement of individually resolved analyte / reporter binding events. The digital molecular assay systems, devices 

and methods disclosed herein are capable of particle-by-particle readout using optical reporter molecules that detect and report the 

binding of a single analyte molecule, and report each such binding in binary format. Such digital molecular assay systems, devices and 

methods are useful in a variety of applications, such as on mobile electronic devices for use in the field. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036551 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CYCLIC SULFAMIDE COMPOUNDS AND METHODS OF USING SAME 
 

  

(51) International 

classification  
:C07D417/04C07D417/14A61P31/12  

(31) Priority Document No  :62/465986  

(32) Priority Date  :02/03/2017 

(33) Name of priority 

country  
:U.S.A. 

(86) International 

Application No 

        Filing Date 

:PCT/US2018/020515  

:01/03/2018 

(87) International 

Publication No  
:WO/2018/160878  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ASSEMBLY BIOSCIENCES, INC. 
      Address of Applicant :11711 N. Meridian Street Suite 310 

Carmel, IN 46032 U.S.A. 

(72)Name of Inventor : 

   1)TURNER, William, W., Jr. 

   2)LI, Leping 

   3)HAYDAR, Simon, Nicolas 

   4)BURES, Mark, G. 

   5)RAI, Roopa 

   6)FRANCIS, Samson 

   7)ARNOLD, Lee, Daniel 
 

(57) Abstract : 

The present disclosure provides, in part, cyclic sulfamide compounds, and pharmaceutical compositions thereof, useful as modulators 

of Hepatitis B (HBV) core protein, and methods of treating Hepatitis B (HBV) infection. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036557 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMPOUNDS FOR TREATING TUBERCULOSIS 
 

  

(51) International 

classification  
:C07D239/48A61K31/506A61P31/06  

(31) Priority Document No  :10201701210T  

(32) Priority Date  :15/02/2017 

(33) Name of priority 

country  
:Singapore 

(86) International 

Application No 

        Filing Date 

:PCT/SG2018/050075  

:15/02/2018 

(87) International 

Publication No  
:WO/2018/151681  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NANYANG TECHNOLOGICAL UNIVERSITY 
      Address of Applicant :50 Nanyang Avenue Singapore 639798 

Singapore 

   2)NATIONAL UNIVERSITY OF SINGAPORE 
(72)Name of Inventor : 

   1)GRœBER, Gerhard 

   2)BATES, Roderick Wayland 

   3)HOTRA, Adam 

   4)DICK, Thomas 

   5)PETHE, Kevin 
 

(57) Abstract : 

The present invention relates to pyrimidine compounds and compositions for treating tuberculosis. These compounds may be used to 

target the F1 domain of F-ATP synthase and may be used with bedaquiline or 6-chloro-2-ethyl-N-[[4-[4- [4-

(trifluoromethoxy)phenyl]piperidin-1 -yl]phenyl]methyl]imidazo[1,2-a]pyridine-3-carboxamide (Q203) or a combination thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036697 A 

(19) INDIA  

(22) Date of filing of Application :12/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ENGINE VEHICLE, INTER-GEAR TEETH ERROR REMOVAL METHOD FOR CRANK PULSAR 

ROTOR, AND DEVICE 
 

  

(51) International classification  :F02D45/00G01P3/44  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2017/013611  

:31/03/2017 

(87) International Publication No  :WO/2018/179340  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)KISHI Nobuyuki 

   2)TOMODA Akihiko 

   3)SASAKI Tomiyuki 
 

(57) Abstract : 

The present invention aims to: remove crank pulsar rotor inter-gear teeth errors from misfire parameters, even in an engine with 

uneven firing intervals or a single-cylinder engine; and enable accurate identification of misfires. A crank angle speed measurement 

unit (5) detects the angle speed at each crank angle. A relative angle speed calculation unit (7) calculates the relative angle speed for 

each crank angle, relative to a reference angle speed detected in the vicinity of the compression top dead center for the engine. A 

cumulative angle speed calculation unit (8) cumulates the relative angle speed within a prescribed crank angle range and calculates the 

cumulative angle speed. An inertia torque component removal unit (9) and a pumping torque component removal unit (11) remove the 

inertia torque component and the pumping torque component from the cumulative angle speed and calculate a post-removal 

cumulative angle speed. An inter-gear teeth error coefficient learning unit (10) calculates and learns an inter-gear teeth error 

coefficient from the post-removal cumulative angle speed. An inter-gear teeth error component removal unit (12) uses the inter-gear 

teeth error coefficient, calculates an inter-gear teeth error component at each engine speed, and removes the inter-gear teeth error 

component from the post-removal cumulative angle speed. 
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   1)ITO Masakatsu 

   2)KOYAMA Takuya 
 

(57) Abstract : 

This shot treatment device is provided with: a cabinet; a plurality of chambers provided inside the cabinet; a rotary table which can 

rotate in a first rotation direction around a first rotation shaft extending in the vertical direction; a plurality of placement tables which 

are disposed, on the upper surface of the rotary table, at intervals in the circumferential direction, and on which an object to be treated 

is placed and held; a shooter for shooting a shot material; and a first inspection detector for inspecting the surface characteristics of the 

object to be treated. The plurality of chambers are disposed side by side around the first rotation shaft, and include: a shooting 

chamber in which the shot material is shot at the object to be treated; and a first inspection chamber provided downstream of the shot 

chamber in the first rotation direction. The shooter shoots the shot material toward the object, which is to be treated and held on a first 

placement table entering the shot chamber. The first inspection detector is disposed so as to be movable up and down over a second 

placement table entering the first inspection chamber, and detects the surface characteristics of the object which is to be treated and 

held on the second placement table. 
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(54) Title of the invention : PROTECTIVE FILM FOR ELECTRONIC DEVICE AND WINDOW ASSEMBLY USING THE SAME 
 

  

(51) International classification  :G02B1/14B32B27/08C09J7/29  
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   3)HWANG, Sangil 
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   6)JEON, Jaeseon 

   7)HEO, Jaehyeok 
 

(57) Abstract : 

A protective film for an electronic device is introduced. The protective film may comprises a deformable outer layer formed with a 

synthetic resin; a deformable modified material layer attached with a lower surface of the deformable outer layer, wherein the 

deformable modified layer is configured to be hardened responsive to receipt of an external stimuli; a deformable inner layer formed 

with a synthetic resin, attached with a lower surface of the deformable modified material layer; and an adhesive layer adhering to a 

lower surface of the deformable inner layer. Further, various embodiments can be implemented according to the present disclosure. 
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   3)YOSHIMURA Masahide 
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(57) Abstract : 

An austenitic abrasion-resistant steel sheet according to an aspect of the present invention has a predetermined chemical composition, 

wherein the content of C and Mn in mass% satisfies -13.75—C+16.5≤Mn≤-20—C+30, the volume fraction of austenite in a metal 

structure is 40-95% (exclusive of 95%), and the average grain diameter of the austenite is 40-300 μm. 
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(57) Abstract : 

In a general aspect, motion detected using wireless signals is categorized. In some aspects, frequency response signals are obtained. 

The frequency response signals are based on wireless signals that were transmitted through a space and received at a wireless sensor 

device over a time period. Values of a statistical parameter are determined for the time period, with the statistical parameter for the 

time period being based on a function applied to frequency components of the frequency response signals over the time period. A 

category of motion that occurred in the space during the time period is identified based on the values of the statistical parameter. 
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(57) Abstract : 

This invention relates to resins having a molar ratio of methylol groups to ether groups in the resin is from 0.5:1 to about 2:1. Methods 

for making the composition are also provided. A bladder formulation comprising resins of the invention is also provided. A vulcanized 

elastomer composition prepared by vulcanizing the bladder formulation of the invention is also provided. A method of increasing 

thermal stability in a rubber by curing said rubber with a resin of the invention is also provided. 
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(57) Abstract : 

Provided are: a metal support which exhibits high catalyst activity; a supported metal catalyst; a production method for ammonia 

using the supported metal catalyst; a production method for hydrogen using the supported metal catalyst; and a production method for 

a cyanamide compound. The metal support according to the present invention has a transition metal supported by a support, wherein 

the support is a cyanamide compound represented by general formula (1): MCN2 (wherein, M represents an element of group II in the 

periodic table), and the cyanamide compound has a specific surface area of 1 m2g-1 or more. 
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(57) Abstract : 

A method for integration of merchant transaction services includes: storing a plurality of merchant profiles, each including a keyword, 

merchant data, communication data, and requested data fields; receiving a data message from a computing device; identifying a 

specific keyword based on the data message; identify merchant profiles that include the specific keyword; identifying data values 

corresponding to the requested fields included in the identified merchant profiles; transmitting a confirmation request to the computing 

device including the merchant data included in each identified merchant profile; receiving a confirmation notification from the 

computing device indicating one of the identified merchant profiles; and transmitting a transaction notification to a merchant related to 

the indicated merchant profile using the communication data included therein, wherein the transaction notification includes the 

identified data values. 
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(57) Abstract : 

Described are polypeptides having glucoamylase activity, compositions comprising such polypeptides, and methods of using such 

polypeptides and compositions. 
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(57) Abstract : 

A system for stateful containers in a distributed computing environment that includes a server cluster having a plurality of computing 

nodes communicatively connected via a network. Each computing node within the server cluster includes one or more virtual hosts, 

one or more containers operating on top of each virtual host and an application instantiation, operating on top of a container, 

communicatively coupled to a persistent storage medium. Each virtual host instantiates, and is tied to, a unique virtual internet 

protocol address that is linked to the persistent storage medium on which resides the application state data. 
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(57) Abstract : 

This disclosure features chemical entities (e.g., a compound or a pharmaceutically acceptable salt, and/or hydrate, and/or cocrystal, 

and/or drug combination of the compound) that modulate (e.g., agonizes or partially agonizes) NLRP3 that are useful, e.g., for treating 

a condition, disease or disorder in which an increase in NLRP3 signaling may correct a deficiency in innate immune activity (e.g., a 

condition, disease or disorder associated with an insufficient immune response) that contributes to the pathology and/or symptoms 

and/ or progression of the condition, disease or disorder (e.g., cancer) in a subject (e.g., a human). This disclosure also features 

compositions as well as other methods of using and making the same. 
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(57) Abstract : 

The invention relates to novel cell-binding agent-maytansinoid conjugate having a self-immolative peptide linker and more 

specifically to conjugates of formula (I). The invention also provides novel maytansinoid compounds of formula (II), (III), (IV) or (V). 

The invention further provides compositions and methods useful for inhibiting abnormal cell growth or treating a proliferative 

disorder in a mammal using the compounds or conjugates of the invention. 
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(57) Abstract : 

Provided is a paging method and apparatus for solving the problem of complex paging processes in the prior art. The method 

comprises: an access device receiving downlink data, the downlink data comprising a first identifier of a terminal; determining a 

paging identifier according to the first identifier; and sending a paging message to the terminal, the paging message carrying the 

paging identifier. After the access device receives downlink data, a paging process is initiated by the access device without requiring a 

control plane network element device, thereby saving on signaling, shortening signaling transmission paths, and reducing the 

complexity of paging processes. 
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(57) Abstract : 

A connection recovery method, an access and mobility management function entity, and user equipment, providing a connection 

recovery scheme for switching user equipment from an idle state to a connected state when the user equipment accesses a 5G core 

network via an N3GPP access network and is in an idle state. The method comprises: an access and mobility management function 

entity receiving a first message sent by a session management function entity, the first message carrying a first recovery instruction; 

the access and mobility management function entity storing the first recovery instruction; user equipment sending a second message to 

the access and mobility management function entity via an N3GPP access network; the access and mobility management function 

entity sending a third message to the user equipment via the N3GPP access network according to the first recovery instruction, the 

third message carrying a connection recovery instruction to notify the user equipment of recovery of a connection of a PDU session 

established at the N3GPP side; and the user equipment initiating a second service request via the N3GPP access network. 
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(57) Abstract : 

Processes and systems for pasteurizing and sterilizing a plurality of articles in a microwave heating system are provided. In certain 

aspects, groups of articles may be passed by a microwave launcher in a first convey direction and a second, opposite convey direction, 

so that each group of articles passes the microwave launcher more than once. Processes and systems described herein are also 

configured to uniformly heat spaced apart groups of articles without disrupting the operation of the microwave generator or 

distribution system. 
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   1)CLAUDIA, Santamaria 
 

(57) Abstract : 

A device for protecting an inner container and the sample or contents in the inner container. The device for protecting an inner 

container and sample includes an inner container and an outer protective body. The inner container can receive a sample for 

applications such as biomedical, health care, dentistry, agricultural, industrial, and veterinary. The inner container can be received into 

the outer protective body for protection. A lid secures over the inner container forming a seal to prevent leakage and contamination of 

the sample or inner container contents. The outer protective body is breakage-resistant for protection if the apparatus is dropped. 
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   1)COULTER, Grace Lillian 
 

(57) Abstract : 

Fan, turbine or pump with a substantially helically shaped blade, wherein the fluid intake is axially aligned to a longitudinal axis. The 

blade within the fluid intake portion has a flat and/or concave pressure face, and a root that is helically shaped to the longitudinal axis 

according to a logarithmic, exponential, power or other sequencing such that the tangent to the blade approaches perpendicular 

alignment to the axis at a first end of fluid intake portion and approaches parallel alignment to the axis at a second end of fluid intake 

portion. The fluid outlet is longitudinally offset from the fluid intake. Alternatively, a second substantially helically shaped portion has 

an opposite chirality to the first substantially helically shaped portion. 
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(54) Title of the invention : FLEXIBLE BATTERY HAVING REINFORCEMENT TAB COUPLING STRUCTURE AND 

ELECTRODE LEAD BENDING COUPLING STRUCTURE 
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   7)CHUNG, Joon Sik 

   8)JO, Hyuk Sang 
 

(57) Abstract : 

A flexible battery assembly according to the present invention comprises: an electrode assembly comprising one or more unit cells 

having a pair of electrode plates having different polarities with a separator interposed therebetween, and the electrode assembly 

comprising electrode tabs protruding from the electrode plates, respectively, and having no electrode binder applied thereto; a 

reinforcement tab thermally attached/fixed onto an electrode lead connection tab among the electrode tabs constituting the electrode 

assembly; and a pair of electrode leads thermally attached onto the reinforcement tab and another electrode lead connection tab, 

respectively. The flexible battery assembly according to the present invention is characterized in that one of the pair of electrode leads 

is thermally attached onto a reinforcement tab structured to additionally straddle between the electrode lead connection tab and the 

electrode lead, and is thereby connected to the electrode lead connection tab. The flexible battery assembly according to the present 

invention is also characterized in that the other of the pair of electrode leads is thermally attached to the electrode lead connection tab 

so as to face from the electrode lead connection tab toward the electrode assembly, is bent in the opposite direction by 180º while 

remaining thermally attached thereto, and thus is structured to face toward the outside of the electrode assembly. A tab for electrode 

parallel connection among the electrode tabs is structured to connect electrode plates having the same polarity among a plurality of 

laminated electrode plates to each other. 
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(54) Title of the invention : ELECTRODEPOSITION COATING DEVICE 
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   1)GOTO Hiroshi 

   2)ISHIZUKA Tomoaki 
 

(57) Abstract : 

Provided is an electrodeposition coating device which it is possible coat a fastener element of a fastener chain. The electrodeposition 

coating device comprises an electrolysis tank (20) in which an electrolyte solution (L) of an aqueous coating material or a water-

soluble resin is accommodated, and a first electrode part (30) and a second electrode part (40) that are disposed so as to face one 

another inside the electrolysis tank (20), wherein a fastener chain (C) is transported so that one of the front and rear surfaces of a 

fastener element (E) contacts the first electrode part (30) and the other passes between the first electrode part (30) and the second 

electrode part (40) while facing the second electrode part (40) with a gap there between. 
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   2)HACHIYA, Toshinori 
 

(57) Abstract : 

The electrolytic cell of the present invention comprises a cathode chamber, the chamber including a cathode and a reverse current 

absorbent member that is disposed facing the cathode and that comprises a base material and a reverse-current-absorbing body; the 

cathode and the reverse-current-absorbing body being electrically connected; and, when defining 0 as the height of a lower end of the 

cathode chamber and h as the height of an upper end of the cathode chamber, the ratio of the area S3 of the reverse-current-absorbing 

body present at a position I corresponding to a height of h/2-h to the area SA of a cathode-facing surface of the base material 

corresponding to position I is such that 0.20 ≤ S3/SA< 1.0. 
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(57) Abstract : 

The present invention relates to inorganic pigments treated/coated with at least one non-reactive polysiloxane, methods for producing 

these coated inorganic pigments, thermoplastics comprising these coated inorganic pigments and methods for the production of these 

thermoplastics. 
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(57) Abstract : 

The hat member 1 is provided with a top surface part 13, a first ridgeline part 113, and two sidewalls 11. The two sidewalls 11 have a 

center hardness Dc of 300HV or greater. Each of the two sidewalls 11 has a soft part L and a strength transition part T adjoining the 

soft part L. Hardness Dn of the soft part L is less than the center hardness Dc at least by 8% (Dc - Dn ≥ 0.08 Dc). The strength 

transition part T is disposed in a range of 0.5 mm or greater from the soft part L toward one end. Hardness Dt of the strength transition 

part T changes in a hardness range from 8% to 1% less than the center hardness Dc(0.92 Dc ≤ Dt ≤ 0.99 Dc). The hat member 1 is 

further provided with two second ridgeline parts 114 and two flanges 14. 
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(57) Abstract : 

This bumper beam 100 comprises a closing plate 2 and a hat member 1. The hat member 1 has a top plate 1a, two flanges 1c, and two 

vertical walls 1b. The hat member 1 includes a high-strength section 10H and a low-strength section 10L. The high-strength section 

10H is formed in a region including the respective longitudinal centers of the two vertical walls 1b and extending at least 250 mm in 

the longitudinal direction. The tensile strength of the high-strength section 10H is 1.5 GPa or higher. The low-strength section 10L is 

formed outside the high-strength section in a region extending in the longitudinal direction by a length equal to or greater than the 

height of the vertical walls. The tensile strength of the low-strength section is lower than the tensile strength of the longitudinal center 

of the two vertical walls. 
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(57) Abstract : 

A crosslinkable rubber composition which comprises a carboxylated nitrile rubber (A) that comprises 5-60 wt% α,β-ethylenically 

unsaturated nitrile monomer unit and an α,β-ethylenically unsaturated monocarboxylic ester monomer unit and has an iodine value of 

120 or less, a carboxylated acrylic rubber (B), and a polyamine-based crosslinking agent (C), wherein the ratio of the weight of the 

carboxylated nitrile rubber (A) to the weight of the carboxylated acrylic rubber (B) is 5:95 to 95:5. 
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(57) Abstract : 

The present invention relates to coating material compositions used for producing particularly erosion-stable coatings. The invention 

also relates to the use of these coatings as erosion protection, in particular as edge protection for rotor blades. The composition 

according to the invention comprises a stock component and a hardener component, wherein the stock component comprises at least 

one trifunctional polycaprolactone polyol or at least one polycarbonate diol or at least one trifunctional polycaprolactone polyol and a 

polycarbonate diol and the hardener component comprises at least one crystallization-resistant, isocyanate-functional prepolymer. 
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(57) Abstract : 

Provided is a stent having a novel structure with which it is possible to suppress irregular deformation at the time of expansion and 

ensure strength in the skeletal structure. A stent 10 having a linear body 14 that extends helically in a circumferential direction while 

reciprocating in an axial direction by continuously alternating straight portions 16 and curved portions 18, wherein the plurality of 

straight portions 16 in the linear body 14 have a substantially constant thickness throughout the entire stent, and the plurality of curved 

portions 18 in the linear body 14 have different thicknesses. 
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(57) Abstract : 

Technologies relating to two way transmissions are disclosed. A two way transmission may comprise a differential or epicyclic gear 

train disposed inside a case, with input/output shafts extending out of case. A speed variator may link inputs and outputs of the 

differential or epicyclic gear train. The speed variator may comprise, inter alia, a continuously variable transmission (CVT) and a 

speed range gear. The CVT may link to an input/output shaft outside the case, and the speed range gear may link to an input/output 

shaft or carrier gear inside the case. 

  

 

No. of Pages : 31 No. of Claims : 9 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54191 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036927 A 

(19) INDIA  

(22) Date of filing of Application :13/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HINGED DEVICE FOR SUPPORTING A SPARE WHEEL AND VEHICLE COMPRISING A DEVICE 

OF THIS TYPE 
 

  

(51) International classification  :B62D43/02  

(31) Priority Document No  :1751192  

(32) Priority Date  :14/02/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050289  

:06/02/2018 

(87) International Publication No  :WO/2018/150122  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)RENAULT S.A.S 
      Address of Applicant :13-15 quai Alphonse Le Gallo 92100 

BOULOGNE-BILLANCOURT France 

(72)Name of Inventor : 

   1)FROMENTIN, Philippe 
 

(57) Abstract : 

The present invention relates to a hinged device (1) for supporting a spare wheel at the rear of a vehicle comprising an interface for 

attachment (21) to a vehicle. The hinged device (1) and the attachment interface (21) are arranged so that said attachment interface 

(21) can be attached directly on a supporting member (5) of a towbar (60) to a vehicle chassis, with the spare wheel carried at the rear 

of the body (10) of the vehicle (7). The invention likewise relates to a vehicle (7) comprising a hinged device. 
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(57) Abstract : 

A Vehicle (100) comprises an internal combustion engine (101). The internal combustion engine (101) is adapted to receive air for 

engine idling or fuel vapour from canister (104) through a purge control valve (103) which comprises a first inlet port (113), a second 

inlet port (112) and a valve discharge port (114). A control unit (106) controls the operation of the purge control valve (103) to 

selectively open the first inlet port (113) and the second inlet port (112) based on at least one engine operating parameter. Opening of 

the first inlet port (113) allows the passage of idle air from the air cleaner (111) to the internal combustion engine (101) and opening 

of the second inlet port (112) allows the passage of the fuel vapour from the canister (104) to the internal combustion engine (101). 

  

 

No. of Pages : 14 No. of Claims : 10 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54193 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201817039831 A 

(19) INDIA  

(22) Date of filing of Application :22/10/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ILLUMINATING FISH-ATTRACTING DEVICE 
 

  

(51) International classification  :F21S9/03F21V21/00F21V23/00  

(31) Priority Document No  :201710333869.1  

(32) Priority Date  :12/05/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/086759  

:14/05/2018 

(87) International Publication No  :WO/2018/206013  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)QINGHAI CAPITAL ENERGY SOLAR PV CO., LTD 
      Address of Applicant :5th Floor Haidong Hotel, Ping'an 

Avenue, Ping'an County Qinghai 810600 China 

(72)Name of Inventor : 

   1)XUE, Shiyong 

   2)ZHANG, Haiming 

   3)WANG, Yanfu 

   4)WANG, Minghai 
 

(57) Abstract : 

An illuminating fish-attracting device, comprising a fixing support, a solar panel, a storage battery, a lamp and at least one floating 

member configured to float on a water surface when in use. The fixing support and the storage battery are installed on the at least one 

floating member. The solar panel and the lamp are installed on the fixing support. The storage battery is connected to the lamp and the 

solar panel respectively. The lamp is positioned on a backlight surface of the solar panel. The backlight surface is configured to face 

the water surface when in use. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201817045974 A 

(19) INDIA  

(22) Date of filing of Application :05/12/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AIR CONDITIONER 
 

  

(51) International classification  :F24F 13/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2018/018515  

:14/05/2018 

(87) International Publication No  : NA  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HITACHI.JOHNSON CONTROLS AIR CONDITIONIN, 

INC. 
      Address of Applicant :16-1, Kaigan l-chome, Minato-ku, 

Tokyo 1050022, Japan Japan 

(72)Name of Inventor : 

   1)Keisuke FUKUHARA 

   2)Jiaye CAI 
 

(57) Abstract : 

There are provided an indoor heat exchanger, an indoor fan, a fan cleaning unit (51) arranged between the indoor heat exchanger and 

the indoor fan and configured to clean the indoor fan, and a shaft-shaped support portion (50) configured to support a base end portion 

(51a) of the fan cleaning unit (51) in a hollow portion (50b). At least when operation of the fan cleaning unit (51) is stopped, a surface 

(50f) supporting, at least on a lower side, the base end portion (51a) of the fan cleaning unit (51) in the hollow portion (50b) of the 

support portion (50) is inclined. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040878 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : LEAD ACID BATTERY SEPARATOR 
 

  

(51) International classification  :H01M2/18  

(31) Priority Document No  :2017-090014  

(32) Priority Date  :28/04/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/017246  

:27/04/2018 

(87) International Publication No  :WO/2018/199300  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 
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(71)Name of Applicant :  

   1)NIPPON SHEET GLASS COMPANY, LIMITED 
      Address of Applicant :5-27, Mita 3-chome, Minato-ku, Tokyo 

1086321 Japan 

(72)Name of Inventor : 

   1)ONISHI Masaki 

   2)SHIDOMI Takashi 

   3)KAWACHI Masahiro 
 

(57) Abstract : 

[Problem] To provide a lead acid battery separator which comprises a microporous film and which is resistant to formation of holes 

therein. [Solution] A lead acid battery separator provided with: a base portion 3 comprising a microporous film having a thickness of 

0.1 to 0.3 mm; a plurality of main ribs 2a provided on one surface 3a of the base portion 3; and a plurality of mini-ribs 2b which are 

provided on the other surface 3b of the base portion 3 and has a height lower than a height of the main ribs 2a. The plurality of mini-

ribs 2b are provided linearly so that a rib-to-rib distance P which is the distance between opposing surfaces of adjacent mini-ribs 2b is 

less than 1.9 mm. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040880 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : RESOURCE ALLOCATION METHOD DEVICE AND SYSTEM 
 

  

(51) International classification  :H04W72/04  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/CN2017/077900  

:23/03/2017 

(87) International Publication No  :WO/2018/170845  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No.18 Haibin Road, Wusha, Chang'an 

Dongguan, Guangdong 523860 China 

(72)Name of Inventor : 

   1)TANG, Hai 
 

(57) Abstract : 

The present invention relates to the technical field of communications. Provided are a resource allocation method device and system 

applicable to access network apparatuses. The method comprises: acquiring J types of configuration information each type of 

configuration information including information of a resource block to be allocated where J = 1; and providing notification of the J 

types of configuration information. The present invention solves a problem of less flexible resource allocation thereby increasing 

flexibility in resource allocation. The present invention is applicable to resource allocation with respect to a UE unit. 

  

 

No. of Pages : 62 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54197 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040883 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SURFACE TREATED TALC AND POLYMER COMPOSITIONS FOR HIGH TEMPERATURE 

APPLICATIONS 
 

  

(51) International classification  
:C08K5/00 

C08K9/08C08K3/013  

(31) Priority Document No  :62/490939  

(32) Priority Date  :27/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/027816  

:16/04/2018 

(87) International Publication No  :WO/2018/200244  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SPECIALTY MINERALS (MICHIGAN) INC. 
      Address of Applicant :30600 Telegraph Road Bingham Farms, 

Michigan 48025 U.S.A. 

(72)Name of Inventor : 

   1)WERNETT, Patrick C. 
 

(57) Abstract : 

The present invention relates to a composition for high temperature applications. More specifically the present invention relates to a 

coated talc a process for the preparation of such and its use as an additive in the production of polyolefin composite. Polyolefin 

composites produced according to the process of the present invention are exhibit a high thermal stability and are useful in a broad 

range of high temperature applications. 
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(19) INDIA  
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(54) Title of the invention : HYBRID PEROVSKITE MATERIAL PROCESSING 
 

  

(51) International classification  
:G03C8/36 

B05D1/38B05D3/10  

(31) Priority Document No  :15/489431  

(32) Priority Date  :17/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/027326  

:12/04/2018 

(87) International Publication No  :WO/2018/194908  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 
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        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HEE SOLAR, L.L.C. 
      Address of Applicant :1807 Ross Ave., Suite 333 Dallas, TX 

75201 U.S.A. 

(72)Name of Inventor : 

   1)IRWIN, Michael, D. 

   2)MIELCZAREK, Kamil 

   3)DHAS, Vivek, V. 
 

(57) Abstract : 

A method for preparing photoactive perovskite materials. The method comprises the steps of: introducing a lead halide and a first 

solvent to a first vessel and contacting the lead halide with the first solvent to dissolve the lead halide to form a lead halide solution 

introducing a Group 1 metal halide a second solvent into a second vessel and contacting the Group 1 metal halide with the second 

solvent to dissolve the Group 1 metal halide to form a Group 1 metal halide solution and contacting the lead halide solution with the 

Group 1 metal halide solution to form a thin-film precursor ink. The method further comprises depositing the thin-film precursor ink 

onto a substrate drying the thin-film precursor ink to form a thin film annealing the thin film; and rinsing the thin film with a salt 

solution. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040908 A 

(19) INDIA  
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(54) Title of the invention : FRONT AXLE BEAM AND METHOD FOR PRODUCING SAME 
 

  

(51) International classification  :B21K1/12B21J5/02B60B35/06  

(31) Priority Document No  :2017-074880  

(32) Priority Date  :05/04/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/014181  

:03/04/2018 

(87) International Publication No  :WO/2018/186372  

(61) Patent of Addition to 

Application Number  

        Filing Date 
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(71)Name of Applicant :  

   1)NIPPON STEEL CORPORATION 
      Address of Applicant :6-1, Marunouchi 2-chome, Chiyoda-ku, 
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(72)Name of Inventor : 

   1)TAMURA, Kenji 

   2)IMANISHI, Kenji 

   3)HWANG, Sam Soo 

   4)YABUNO, Kunihiro 

   5)YOSHIDA, Kunihiro 

   6)ISHIHARA, Koichiro 
 

(57) Abstract : 

In a pressing down step of the present invention a first forged article (201) is pressed down by a first die (310) and thereby a second 

forged article (202) that includes a rough flange section (241) having a thickness varied section (141) is formed. The thickness varied 

section (141) includes an anterior portion that protrudes out frontward from an end of a rough web section (220) and a posterior 

portion that protrudes out rearward from the aforementioned end. The anterior portion and the posterior portion each include a first 

portion and a second portion that is thicker than the first portion and also is farther from the rough web section than the first portion is. 

In the pressing down step at least a region (thick region) that is present in the up-down direction of the rough web section (220) is 

pressed down by the first die (310) and as a result some material in this region is pushed toward the front and the rear of the first 

forged article thus forming the thickness varied section (141). 
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(54) Title of the invention : MICROBIOLOGICAL TESTING DEVICE METHOD FOR PROVISION AND USE OF SUCH A 

DEVICE 
 

  

(51) International classification  
:C12M1/22 
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(31) Priority Document No  :1753250  

(32) Priority Date  :13/04/2017 
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(71)Name of Applicant :  
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      Address of Applicant :69280 MARCY L'ETOILE France 

(72)Name of Inventor : 

   1)MICHEL, Florian 

   2)FOUCAULT, Fr©d©ric 

   3)ROZAND, Christine 
 

(57) Abstract : 

The invention relates to a microbiological testing device (10) for testing a liquid to be analysed that may contain at least one 

microorganism said device comprising: - an enclosed internal space (12); - a microbiological filtration means (32); - an inlet port (40) 

characterized in that the device (10) comprises a nutritive layer (36) in contact with the filtration means (32) and in that in a 

configuration for provision of the device (10): - a shutter (46) of the inlet port (40) is in a closed state; - the absolute gas pressure 

inside the closed internal space (12) is strictly lower than standard atmospheric pressure in such a way that the device is able to create 

suction through the inlet port during a first opening of the shutter (46). The invention also relates to a method for readiness and the use 

of such a device. (Figure to be published: Fig. No. 3). 
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(72)Name of Inventor : 

   1)Utkarsh Bisaria 
 

(57) Abstract : 

In a densely populated country like India withl54.3 million registered two wheelers (as at 31 Mar 2015) and driving culture being 

practiced, which includes the trend of not using safety equipment like Helmets, riding gears and specially the removed rear view 

mirrors (which as per locals is to improve the aesthetics of one's vehicle, a cult in states majority of Indian States.), the safety of the 

rider, the pillion and other vehicle users is at greater risk due collision with the vehicle in the back or in the front due to lack of wider 

vision (limited due to fixed range and scope of the rear view mirrors, both in cars and bikes).Many and most times, blind spot related 

accidents are caused when a vehicle changes its lane without informing the fellow road users, in time, sudden haphazard (zig-zag) 

driving and mostly due to usage of mobile phone while driving (in case of both cars and bikes). Blind spot related auto accidents are 

both dangerous and avoidable. These collisions are caused by drivers improperly checking trafficpatterns, inattentive to one's 

surrounding/proximity as well as driving in another car's blind spot. The modern car is littered with dozens of safety systems and 

sensors designed to provide the driver with all sorts of enhanced information like lane-keeping, drowsiness detection, and blind spot 

monitoring. But motorcycles haven't been so quick to receive this upgraded safety tech, as yet The major problems faced in making 

such system for bike are the limited space (limited frame and surface area to mount system, sensors and notifiers for efficient 

working), ever changing dynamics (bikes lean, yaw, squat and dip at greater angles as compared to cars, thus changes the parameters 

for detection rapidly) and the line of sight (the angle at which a rider views the road). The project is based on improving bike rider and 

pillion safety by detecting blind spots and notifying them efficiently to the rider. Also in order to prevent accidents due to usage of 

mobile phones a unique system is designed which facilitates Bluetooth communication which assists rider to take on important calls 

and communicate with the pillion using full duplex helmet to helmet communication (as per driver's will), thus forcing the rider to 

keep both hands on the handlebar at all times, hence, improving the alertness and full control over its two wheeler.  
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France 

(72)Name of Inventor : 

   1)DR–GE, Alicia 

   2)KLEIN, Marcel 
 

(57) Abstract : 

The present invention relates to a composite plate (100) comprising a functional element (5) having electrically controllable optical 

properties comprising: 5 - a stack sequence formed of an outer plate (1) a first intermediate layer (3a) a second intermediate layer (3b) 

and an inner plate (2) the intermediate layers (3a 3b) containing at least one thermoplastic polymer film having at least one plasticiser 

and - a functional element (5) having electrically controllable optical properties at least in some section between the first intermediate 

layer (3a) and the second intermediate layer (2b) wherein at least one barrier film (4 4a 4b) is arranged between the first intermediate 

layer (3a) and the functional element (5) and between the functional element (5) and the second intermediate layer (3b) which barrier 

film has an overhang n beyond the functional element (5) at least in some sections. 
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(72)Name of Inventor : 

   1)BEDERT, Jan A 

   2)NEVEJANT, Hein 

   3)VAN DINGENEN, Joachim 
 

(57) Abstract : 

A hydrodynamic retarder system for a vehicle is provided. The hydrodynamic retarder system comprises a fluid sump for housing a 

fluid and having a first fluid volume; a pump for pumping a fluid from the fluid sump; a retarder having a fluid chamber for housing a 

second volume of the fluid; a second sump for housing at least a third volume of the fluid and fluidly connected to the fluid sump; the 

third volume being substantially the same volume as the second volume; and a retarder inlet valve fluidly connected to the fluid sump 

via the pump and movable between a closed position for directing fluid flow to the second sump and an open position for directing 

fluid flow to the retarder the valve movable from the closed position to the open position when the retarder is activated. In a first 

operational state with the vehicle powered on and the retarder deactivated the pump directs fluid flow from fluid sump to the retarder 

inlet valve being in the closed position and directing fluid flow to second sump. In a second operational state with the vehicle on and 

retarder activated the retarder inlet valve moves to the open position directing fluid flow into the retarder chamber and flowing out of 

the retarder chamber after filling the second volume and discharging to the second sump. 
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(54) Title of the invention : CHEMICAL SENSORS BASED ON CARBON NANOTUBES FUNCTIONALISED BY 
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(51) International 
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   7)GODUMALA, Mallesham 

   8)BODELOT, Laurence 
 

(57) Abstract : 

The present invention relates to conjugated polymers supporting chemical probes and the use thereof for the preparation of chemical 

sensors based on carbon nanotubes allowing the selective detection of analytes in the water. 

  

 

No. of Pages : 35 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54205 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040951 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BELT-TYPE CONTINUOUSLY VARIABLE TRANSMISSION 
 

  

(51) International classification  :F16H9/18  

(31) Priority Document No  :2017-051903  

(32) Priority Date  :16/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/008577  

:06/03/2018 

(87) International Publication No  :WO/2018/168575  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-
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   2)ADACHI Jun 

   3)HAYASHI Tensei 

   4)MORITA Go 

   5)TOKITO Akira 
 

(57) Abstract : 

A belt-type continuously variable transmission equipped with: a transmission member (89) arranged so as to be incapable of 

displacement in the axial direction relative to a fixed sheave (71) and having a cam surface (89a) that approaches the fixed sheave as 

the distance from the rotational axis (Xis) of a crankshaft (32) increases; a centrifugal weight (76) that is sandwiched between the 

transmission member and a movable sheave (72) and that moves along the cam surface in the centrifugal direction in response to 

increased centrifugal force thereby driving the movable sheave in the axial direction; an amplification member (93) mechanically 

coupled to the movable sheave and having multiple restricting bodies (92) that move along a prescribed trajectory with an amount of 

displacement that amplifies the amount of axial displacement of the movable sheave; and a lock member (94) that is linearly displaced 

between a first position in which the lock member contacts any one of the restricting bodies of the amplification member and restricts 

the movement of the restricting body and a second position in which the lock member moves away from the restricting body and 

allows movement of the restricting body. Thus it is possible to provide a belt-type continuously variable transmission with which the 

transmission gear ratio can be fixed with an inexpensive structure. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040952 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SADDLE-RIDING TYPE VEHICLE 
 

  

(51) International classification  
:B62J37/00 

B62J23/00B62J35/00  

(31) Priority Document No  :2017-047292  

(32) Priority Date  :13/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/002650  

:29/01/2018 

(87) International Publication No  :WO/2018/168223  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)SHIMIZU Takahiko 

   2)ISHII Tsubasa 

   3)SHIMOMURA Nobuyuki 
 

(57) Abstract : 

Provided is a saddle-riding type vehicle in which a water-cooled internal combustion engine a radiator and a fuel tank are supported 

by a vehicle body frame wherein a canister (40) for collecting fuel that is volatilized in the fuel tank (37) is disposed in front of the 

radiator (38) in the vehicle longitudinal direction when seen in a side view. As a result it is possible to enhance the cooling effect of 

the canister. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040953 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DOUBLE NOZZLE SWITCH WITH OUTER CONTACT AND METHOD FOR SWITCHING THE 

DOUBLE NOZZLE SWITCH 
 

  

(51) International 

classification  
:H01H33/70H01H33/88H01H33/91  

(31) Priority Document No  :10 2017 206 748.9  

(32) Priority Date  :21/04/2017 

(33) Name of priority country  :Germany 

(86) International Application 

No 

        Filing Date 

:PCT/EP2018/057098  

:21/03/2018 

(87) International Publication 

No  
:WO/2018/192732  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SIEMENS AKTIENGESELLSCHAFT 
      Address of Applicant :Werner-von-Siemens-StraŸe 1 80333 

M¼nchen Germany 

(72)Name of Inventor : 

   1)J„NICKE, Lutz-R¼diger 

   2)TEICHMANN, J¶rg 

   3)WERNING, Nils 
 

(57) Abstract : 

The invention relates to a double nozzle switch (1) and to a method for switching high-voltage currents for a pole. The double nozzle 

switch (1) comprises at least one first contact (2) comprising at least one first and at least one second stationary contact piece (3 4) and 

at least one first movable bridge contact piece (5) via which an electric contact is established between the at least one first and the at 

least one second stationary contact piece (3 4) in the switched-on state. The double nozzle switch (1) additionally comprises at least 

one second contact (6) comprising at least one third and at least one fourth stationary contact piece (7 8) and at least one second 

movable bridge contact piece (9) via which an electric contact is established between the at least one third and the at least one fourth 

stationary contact piece (7 8) in the switched-on state. The at least one first and the at least one second contact (2 6) are electrically 

connected in parallel. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040918 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BETA-NICOTINATE ESTER NUCLEOTIDES AND PROCESSES FOR PREPARING SAME 
 

  

(51) International classification  :C07F9/58C07H19/02C07H19/048  

(31) Priority Document No  :62/481912  

(32) Priority Date  :05/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/026209  

:05/04/2018 

(87) International Publication 

No  
:WO/2018/187540  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CORNELL UNIVERSITY 
      Address of Applicant :Center for Technology Licensing at 

Cornell University (CTL) 395 Pine Tree Road, Suite 310 Ithaca, 

New York 14850 U.S.A. 

(72)Name of Inventor : 

   1)SAUVE, Anthony A. 
 

(57) Abstract : 

The invention provides a compound of formula (I): wherein R is as described herein. The invention also provides a process for the 

preparation of the compound. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040921 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ROBUST MESH TRACKING AND FUSION BY USING PART-BASED KEY FRAMES AND PRIORI 

MODEL 
 

  

(51) International classification  :G06T7/55G06T7/246  

(31) Priority Document No  :15/653363  

(32) Priority Date  :18/07/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2017/048142  

:23/08/2017 

(87) International Publication No  :WO/2019/017985  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SONY CORPORATION 
      Address of Applicant :1-7-1 KONAN MINATO-KU, Tokyo 

108-0075 Japan 

   2)ZHANG, Qing 
(72)Name of Inventor : 

   1)ZHANG, Qing 
 

(57) Abstract : 

A mesh tracking implementation for free-viewpoint video content utilizes part-based key frames which enables a more efficient and 

more accurate implementation of processing free-viewpoint video. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040922 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HYDROGEL PATCH 
 

  

(51) International classification  :A61K9/70A61K9/06A61K38/36  

(31) Priority Document No  :10-2017-0032019  

(32) Priority Date  :14/03/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application 

No 

        Filing Date 

:PCT/KR2018/003011  

:14/03/2018 

(87) International Publication No  :WO/2018/169314  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)UNIST(ULSAN NATIONAL INSTITUTE OF SCIENCE 

AND TECHNOLOGY) 
      Address of Applicant :50, UNIST-gil, Eonyang-eup Ulju-gun, 

Ulsan 44919 Republic of Korea 

(72)Name of Inventor : 

   1)KIM, Jeong Beom 

   2)NAM, Dong Gyu 
 

(57) Abstract : 

The present invention relates to a hydrogel patch a preparation method therefor and a composition comprising the same for treatment 

of spinal cord injury. A hydrogel patch according to one embodiment has the effect of being able to treat a spinal cord injury patient in 

a non-invasive manner for the spinal cord. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040923 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ORAL CARE IMPLEMENT AND METHOD FOR MANUFACTURING SUCH ORAL CARE 

IMPLEMENT 
 

  

(51) International classification  :A46B5/02 A46B9/04  

(31) Priority Document No  :17165719.0  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/US2018/026786  

:10/04/2018 

(87) International Publication No  :WO/2018/191197  

(61) Patent of Addition to Application 

Number  

        Filing Date 
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        Filing Date 
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(71)Name of Applicant :  

   1)THE GILLETTE COMPANY LLC 
      Address of Applicant :One Gillette Park Boston, 

Massachusetts 02127 U.S.A. 

(72)Name of Inventor : 

   1)TSCHOL, Armin 

   2)HEIL, Benedikt 

   3)SENTURK ANDERSSON, Avcan 

   4)VENZKE, Stephanie 

   5)HUEBNER, Marlis 
 

(57) Abstract : 

An oral care implement comprises a head and a handle made of a first material. The handle has a distal end and a proximal end closest 

to the head. The handle comprises a thumb rest made of a second material the second material being different from the first material. 

The thumb rest comprises an area from about 202 mm² to about 360 mm² and has a concave shape. The thumb rest comprises a 

portion being inclined with respect to a remaining portion of the thumb rest by an angle a of about 20° to about 25° the angle a being 

defined by a first line and a second line. The first line extends between a most elevated point and a lowest point of the thumb rest and 

the second line extends between the lowest point and an end point of the thumb rest the end point of the thumb rest being closest to the 

distal end of the handle. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040924 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BINDER COMPOSITION ARTICLE AND METHOD FOR MANUFACTURING ARTICLE 
 

  

(51) International classification  :C08L77/04C08K5/053C08K7/02  

(31) Priority Document No  :10-2017-0048032  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application 

No 

        Filing Date 

:PCT/KR2018/004308  

:13/04/2018 

(87) International Publication 

No  
:WO/2018/190662  

(61) Patent of Addition to 
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        Filing Date 
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        Filing Date 
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(71)Name of Applicant :  

   1)CJ CHEILJEDANG CORPORATION 
      Address of Applicant :(Ssangnim-dong) 330, Dongho-ro Jung-
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(72)Name of Inventor : 

   1)KIM, Ji Eun 

   2)LEE, Chang Suk 

   3)MOON, Jun Ok 

   4)YANG, Young Lyeol 

   5)OH, Chang Yub 

   6)ROH, Hang Duk 

   7)SIM, Do Yong 

   8)CHO, Kwang Myung 

   9)CHOI, Jin Woo 
 

(57) Abstract : 

Provided is a binder composition comprising polylysine and at least one reducing sugar or a derivative thereof wherein the polylysine 

has in the 1H NMR spectrum a first peak at 3.2 ppm to 3.4 ppm and a second peak at 3.8 ppm to 4.0 ppm wherein the ratio (A: B) of 

the area of the first peak (A) to the area of the second peak is 70:30 to 98:2. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040925 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BENZOAZEPINE ANALOGS AS INHIBITING AGENTS FOR BRUTON'S TYROSINE KINASE 
 

  

(51) International 

classification  
:C07D413/14A61K31/44A61K31/443  

(31) Priority Document No  :62/485745  

(32) Priority Date  :14/04/2017 

(33) Name of priority 

country  
:U.S.A. 
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        Filing Date 

:PCT/US2018/027415  

:13/04/2018 

(87) International 

Publication No  
:WO/2018/191577  

(61) Patent of Addition to 

Application Number  

        Filing Date 
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(62) Divisional to 
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:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BIOGEN MA INC. 
      Address of Applicant :225 Binney Street Cambridge, MA 

02142 U.S.A. 

(72)Name of Inventor : 

   1)HOPKINS, Brian, T. 

   2)MA, Bin 

   3)PRINCE, Robin 

   4)MARX, Isaac 

   5)LYSSIKATOS, Joseph, P. 

   6)ZHENG, Fengmei 

   7)PETERSON, Matthew 

   8)PATIENCE, Daniel, B. 
 

(57) Abstract : 

Provided are compounds of Formula (I) or pharmaceutically acceptable salts thereof and methods for their production and compounds 

of formula (I) for use in treating a disease responsive to the inhibition of Brutons tyrosine. 
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(54) Title of the invention : ANODIZED QUALITY 5XXX ALUMINUM ALLOYS WITH HIGH STRENGTH AND HIGH 

FORMABILITY AND METHODS OF MAKING THE SAME 
 

  

(51) International classification  
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(31) Priority Document No  :62/481796  

(32) Priority Date  :05/04/2017 
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:PCT/US2018/025996  
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(71)Name of Applicant :  
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      Address of Applicant :3560 Lenox Road, Suite 2000 Atlanta, 

Georgia 30326 U.S.A. 

(72)Name of Inventor : 

   1)KANG, DaeHoon 

   2)HWANG, YounGoo 
 

(57) Abstract : 

Provided herein are anodized quality AA5xxx series aluminum alloys and methods for making the aluminum alloys. Also described 

herein are products prepared from the anodized quality AA5xxx series aluminum alloy sheets. Such products include consumer 

electronic parts consumer electronic product parts architectural sheet products architectural sheet product parts and automobile body 

parts. 
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(71)Name of Applicant :  

   1)ISCAR LTD. 
      Address of Applicant :P.O. Box 11 24959 Tefen Israel 

(72)Name of Inventor : 

   1)ATHAD, Shimon 
 

(57) Abstract : 

A blade-shaped cutting insert (20) has opposing first and second insert side surfaces (22a 22b) with a peripheral surface (24) extending 

therebetween and a first cutting portion (34a) having a first primary cutting edge (36a) extending between the first and second insert 

side surfaces defining a maximum insert width of the cutting insert. The peripheral surface includes an upper surface (28) and first and 

second diverging flank surfaces (26a 26b) bisected by a first plane transverse to the upper surface. The cutting insert has a maximum 

insert length measured perpendicular to the first plane which is more than sixteen times greater than the maximum insert width and a 

maximum insert height measured parallel to the first plane which is more than ten times greater than the maximum insert width. The 

cutting insert is removably secured in an insert receiving pocket of a tool holder which is defined by an upper clamping jaw and a 

lower clamping jaw. 
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(54) Title of the invention : SYSTEMS AND METHODS TO PREVENT CATHETER OCCLUSION 
 

  

(51) International 
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(71)Name of Applicant :  

   1)BECTON, DICKINSON AND COMPANY 
      Address of Applicant :1 Becton Drive Mail Code 110 Franklin 

Lakes, New Jersey 07417-1880 U.S.A. 

(72)Name of Inventor : 

   1)ISAACSON, S. Ray 

   2)WITT, Erik K. 
 

(57) Abstract : 

A method and a system (100) to prevent occlusion of an intravenous catheter. A housing is provided which includes a distal end 

configured to couple to a proximal end of a catheter adapter and an inner lumen forming a fluid pathway. The system (100) includes 

one or more transmitters (102) which are disposed within the housing. The transmitters (102) are configured to transmit first energy 

waves along a length of an intravenous catheter at a first frequency and a portion of the first energy waves that are reflected back from 

the catheter is detected by the system (100). Based on the portion of the first energy waves that are reflected back from the catheter the 

transmitters (102) transmit second energy waves along the length of the catheter at a second frequency which is greater than the first 

frequency and configured to reduce formation of blood clots within the catheter. 

  

 

No. of Pages : 17 No. of Claims : 20 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54217 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041147 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : INTEGRATED VASCULAR ACCESS DEVICE AND ANCHOR PAD 
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(31) Priority Document No  :15/481716  
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(72)Name of Inventor : 

   1)BURKHOLZ, Jonathan, Karl 
 

(57) Abstract : 

An anchor system (10) for securing a vascular access device (12) to a patient may include an anchor pad (14) which may include a 

lower surface an upper surface (16) and a window (18) extending through the anchor pad. The system may also include the vascular 

access device which may include a body (20) and a stabilization platform (24) extending from the body. The anchor pad may be 

coupled to and extend distally from the stabilization platform. 
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(54) Title of the invention : LOW-PROFILE EXTENSION FOR A CATHETER ASSEMBLY 
 

  

(51) International 

classification  
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(31) Priority Document No  :15/481690  

(32) Priority Date  :07/04/2017 

(33) Name of priority 
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:05/03/2018 

(87) International 

Publication No  
:WO/2018/186964  

(61) Patent of Addition to 

Application Number  
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      Address of Applicant :1 Becton Drive Mail Stop 110 Franklin 

Lakes, New Jersey 07417-1880 U.S.A. 

(72)Name of Inventor : 

   1)HARDING, Weston F. 

   2)STALEY, Shaun 
 

(57) Abstract : 

An extension (20) for a catheter assembly (10) may include a distal end and a proximal end. The distal end may include one or more 

cantilever arms (= 26) and an insertion feature (24) spaced apart from the cantilever arms. The insertion feature may be configured to 

insert into a lumen of a catheter adapter (12) to provide a fluid connection between the catheter adapter and the extension. The one or 

more cantilever arms may be configured to engage in a snap-fit with the catheter adapter. The proximal end of the extension may 

include a female luer fitting (30). 
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(54) Title of the invention : KAPPA OPIOID RECEPTOR ANTAGONISTS AND PRODUCTS AND METHODS RELATED 

THERETO 
 

  

(51) International 

classification  
:C07D413/14A61K31/4709A61P25/24  

(31) Priority Document No  :62/473209  

(32) Priority Date  :17/03/2017 

(33) Name of priority 

country  
:U.S.A. 

(86) International 

Application No 

        Filing Date 

:PCT/US2018/023027  

:16/03/2018 
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Publication No  
:WO/2018/170492  
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Application Number  

        Filing Date 
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(71)Name of Applicant :  

   1)THE SCRIPPS RESEARCH INSTITUTE 
      Address of Applicant :10550 North Torry Pines Rd La Jolla, 

California 92037 U.S.A. 

   2)BLACKTHORN THERAPEUTICS, INC. 
(72)Name of Inventor : 

   1)ROBERTS, Edward 

   2)GUERRERO, Miguel A. 

   3)URBANO, Mariangela 

   4)ROSEN, Hugh 

   5)JONES, Robert, M. 

   6)LAXAMANA, Candace Mae 

   7)ZHAO, Xianrui 

   8)TURTLE, Eric Douglas 
 

(57) Abstract : 

Compounds are provided that antagonize the kappa-opioid receptor (KOR) and products containing such compounds as well as to 

methods of their use and synthesis. Such compounds have the structure of Formula (I) or a pharmaceutically acceptable isomer 

racemate hydrate solvate isotope or salt thereof: (I) wherein X Y R1 R2 R4 R5 R6 R7 R8 and R11 are as defined herein. 
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(54) Title of the invention : POWER GENERATION MECHANISM AND METHOD FOR MANUFACTURING THE SAME, 

POWER GENERATION APPARATUS 
 

  

(51) International classification  :H01L 21/00  

(31) Priority Document No  :201810433708.4  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  
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(71)Name of Applicant :  

   1)Beijing Hanergy Solar Power Investment Co., Ltd. 
      Address of Applicant :No. 5, Fengxiang East Street, Yangsong 

Town, Huairou District, Beijing, 101499, CHINA China 

(72)Name of Inventor : 

   1)WANG, Chaoping 

   2)DAI, Dongliang 

   3)LIU, Dawei 

   4)CHEN, Dongchun 

   5)ZHANG, Xin 
 

(57) Abstract : 

A power generation mechanism, the power generation mechanism includes a light-transmitting front plate (1), a solar power 

generation unit (2) and a backplane protective plate (3), which are sequentially stacked together, wherein, the solar power generation 

unit (2) includes a reinforced substrate (201) and a solar cell (202) disposed on the reinforced substrate (201). The present disclosure 

further provides a method for manufacturing the power generation mechanism and a power generation apparatus. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201814035746 A 

(19) INDIA  

(22) Date of filing of Application :22/09/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SOLAR CELL MODULE AND SOLAR PHOTOELECTRIC CURTAIN WALL 
 

  

(51) International classification  :F24S 40/42  

(31) Priority Document No  :201820677682.3  

(32) Priority Date  :08/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Beijing Hanergy Solar Power Investment Co., Ltd. 
      Address of Applicant :No. 5, Fengxiang East Street, Yangsong 

Town, Huairou District, Beijing, 101499, CHINA China 

(72)Name of Inventor : 

   1)WANG, Chaoping 
 

(57) Abstract : 

The present disclosure provides a solar cell module. The solar cell module includes a solar cell chip (1). The solar cell chip (1) 

includes a back plate (11), and a cell functional layer (12) disposed on the back plate (11). The solar cell module further includes a 

protective substrate (3). The protective substrate (3) is disposed on the surface of the back plate (11) away from the cell functional 

layer (12). Further, a solar photoelectric curtain wall is provided. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041313 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HIGH FORMABILITY STEEL SHEET FOR THE MANUFACTURE OF LIGHTWEIGHT 

STRUCTURAL PARTS AND MANUFACTURING PROCESS 
 

  

(51) International classification  :C22C38/00C22C38/02C22C38/04  

(31) Priority Document No  :PCT/IB2017/052312  

(32) Priority Date  :21/04/2017 

(33) Name of priority country  :France 

(86) International Application 

No 

        Filing Date 

:PCT/IB2018/052748  

:20/04/2018 

(87) International Publication 

No  
:WO/2018/193411  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ARCELORMITTAL 
      Address of Applicant :24-26, Boulevard d'Avranches 1160 

Luxembourg Luxembourg 

(72)Name of Inventor : 

   1)BONNET, Fr©d©ric 

   2)BOBADILLA, Manuel 

   3)BELE, Bertrand 

   4)DAESCHLER, Val©rie 
 

(57) Abstract : 

A steel sheet having a composition comprising by weight: 0.010% = C = 0.080% 0.06% = Mn = 3% Si = 1.5% 0.005% = Al = 1.5% S 

= 0.030% P = 0.040% Ti and B such that: 3.2% = Ti = 7.5% and (0.45xTi) - 1.35 = B = (0.45xTi) - 0.43 optionally Ni = 1 % Mo = 1 

% Cr = 3% Nb = 0.1 % V = 0.1 % the remainder being iron and unavoidable impurities resulting from the smelting. The steel sheet 

has a structure consisting of ferrite at most 10% of austenite and precipitates comprising eutectic precipitates of TiB2 the volume 

fraction of TiB2 precipitates with respect to the whole structure being of at least 9% the proportion of TiB2 precipitates having a 

surface area lower than 8 µm2 being of at least 96%. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041322 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : GRINDING MEANS DEVICE IN PARTICULAR GRINDING-DISC DEVICE OR BACKUP-PAD 

DEVICE 
 

  

(51) International classification  :B24B45/00B23D45/16B27B5/32  

(31) Priority Document No  :10 2017 206 339.4  

(32) Priority Date  :12/04/2017 

(33) Name of priority country  :Germany 

(86) International Application 

No 

        Filing Date 

:PCT/EP2018/056200  

:13/03/2018 

(87) International Publication 

No  
:WO/2018/188870  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ROBERT BOSCH GMBH 
      Address of Applicant :Postfach 30 02 20 70442 Stuttgart 

Germany 

(72)Name of Inventor : 

   1)SINZIG, Bruno 

   2)CHRISTEN, Stefan 

   3)LAETT, Michael 

   4)QUEBATTE, Laurent 

   5)WINISTOERFER, David 
 

(57) Abstract : 

The invention proceeds from a grinding-means device in particular from a grinding-disc device or from a backup-pad device for 

arranging at least one grinding means in particular at least one grinding wheel on a portable power tool (14) in particular a grinding 

machine having at least one receiving unit (18) in particular a grinding disc or backup pad which is fixable in particular in a thread-

free manner on an output unit (16) of the portable power tool (14) and on which at least one grinding means is able to be arranged and 

having at least one securing unit (20) formed in particular separately from the receiving unit (18) at least for axially fixing the 

receiving unit (18) and/or the grinding means to the output unit (16) of the portable power tool (14). It is proposed that the securing 

unit (20) be provided at least to axially fix the receiving unit (18) and/or the grinding means to the output unit (16) of the portable 

power tool (14) in a tool-free manner and/or at least to axially fix the grinding means to the receiving unit (18) in a tool-free manner. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041323 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DETECTING CONDITIONS USING HEART RATE SENSORS 
 

  

(51) International 

classification  
:A61B5/00A61B5/024A61B5/0245  

(31) Priority Document No  :62/478030  

(32) Priority Date  :28/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/020297  

:28/02/2018 

(87) International Publication 

No  
:WO/2018/182911  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)APPLE INC. 
      Address of Applicant :One Apple Park Way Cupertino, CA 

95014 U.S.A. 

(72)Name of Inventor : 

   1)WAYDO, Stephen, J. 

   2)BROUSE, Christopher, J. 

   3)SHAPIRO, Ian, R. 

   4)MCBRIDE, Joseph, C. 

   5)O'REILLY, Michael 

   6)HAGGERTY, Myra, Mary 
 

(57) Abstract : 

This relates to methods for measuring irregularities in a signal and corresponding devices. The devices can include a PPG sensor unit 

configured to detect multiple occurrences of a given event in the measured signal(s) over a sampling interval in some instances the 

device can register the occurrences of the events. In some examples; the device can Include one or more motion sensors configured to 

detect whether the device is in a low-motion state. The device may delay initiating measurements when the device Is not in a low-

motion state to enhance measurement accuracy. Examples of the disclosure further include resetting the sample procedure based on 

one or more factors such as the number of non-qualifying measurements in some examples the -device can be configured to perform 

both primary and secondary measurements where the primary measurements can Include readings using a set of operating: conditions 

different from the secondary measurements. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040928 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : LOCATION-BASED DETECTION OF UNAUTHORIZED USE OF INTERACTIVE COMPUTING 

ENVIRONMENT FUNCTIONS 
 

  

(51) International 

classification  
:H04L29/06H04L29/08H04W12/06  

(31) Priority Document No  :62/485037  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/027518  

:13/04/2018 

(87) International Publication 

No  
:WO/2018/191638  
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Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)EQUIFAX INC. 
      Address of Applicant :1550 Peachtree Street, N.W. Atlanta, 

Georgia 30309 U.S.A. 

(72)Name of Inventor : 

   1)TALWAR, Hrishi 

   2)SHETTY, Prasad 
 

(57) Abstract : 

In some aspects a computing system can obtain via a first communication channel with a host server a data network identifier that 

identifies a mobile device accessing an interactive computing environment provided by a host server. The computing system can 

generate from communications with a telecommunication provider server via a second communication channel a dynamic identity-

verification element that includes the data network identifier and a location identifier that identifies a geographic location of the 

mobile device. The computing system can match the dynamic identity-verification element to a device-and-location combination 

indicating unauthorized use of the host server by the mobile device. The computing system can prevent the mobile device from 

accessing a function for advancing an electronic transaction within the interactive computing environment. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040935 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM AND METHOD FOR USING BIOMETRICS TO ROUTE DATA IN SOFTWARE DEFINED 

NETWORKS 
 

  

(51) International 

classification  
:H04L29/06H04L12/721H04L12/725  

(31) Priority Document No  :17173478.3  

(32) Priority Date  :30/05/2017 

(33) Name of priority 

country  
:EPO 

(86) International 

Application No 

        Filing Date 

:PCT/US2018/029551  

:26/04/2018 
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Publication No  
:WO/2018/222303  
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(71)Name of Applicant :  

   1)MASTERCARD INTERNATIONAL INCORPORATED 
      Address of Applicant :2000 Purchase Street Purchase, NY 

10577 U.S.A. 

(72)Name of Inventor : 

   1)NOWAK, Dawid 
 

(57) Abstract : 

Method for individualized data routing in a network the method comprising the steps of initiating on a user terminal an enrolment 

process for registering a user of the user terminal for individualized data routing services generating during the enrolment process at a 

routing client application a personal routing template the template including at least individual routing parameters and user 

authentication information prompting on the user terminal by the routing client application authentication of the user selecting on the 

user terminal by the routing client application a personal routing template based on the user authentication information stored in the 

template encapsulating by the routing client application on the user terminal a data package to be routed based on the information 

stored in the personal routing template by associating the individual routing parameters to the data package; and transmitting by the 

routing client application the encapsulated data package to a core network. 
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(54) Title of the invention : PULL AND PUSH SYSTEM FOR X-PAY DIGITAL WALLETS 
 

  

(51) International classification  :G06Q20/32  

(31) Priority Document No  :62/476971  

(32) Priority Date  :27/03/2017 
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:PCT/US2018/024005  
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(71)Name of Applicant :  

   1)MASTERCARD INTERNATIONAL INCORPORATED 
      Address of Applicant :2000 Purchase Street Purchase, NY 

10577 U.S.A. 

(72)Name of Inventor : 

   1)LISCIA, Maurice, David 

   2)HAGMEIER, Shawn, Eric 

   3)LAKKA, Sowmya, Reddy 

   4)FOUREZ, Pablo 

   5)CARDONE, Gerardo 
 

(57) Abstract : 

Provided are systems and methods for extending QR and person-to-person based digital wallet payments to non-issuer digital wallets. 

In one example the method may include receiving a send request to send payment from a sending account of a digital wallet to a 

receiving account executing an authentication protocol between the mobile device and an issuer of the sending account pulling the 

requested payment from the issuer of the sending account to the sponsor system where the pulling shifts a liability of a chargeback to 

the issuer of the sending account and pushing the requested payment from the sponsor system to an issuer of the receiving account. In 

addition if the merchant is a QR merchant a method may include accessing the PAN and merchant info from the QR code to process a 

pull/push transaction using non-issuer digital wallet credentials from contactless tap. 
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(54) Title of the invention : POLYMERIZATION CATALYST DELIVERY 
 

  

(51) International classification  
:B01J4/00 

B01J8/00C08F2/00  

(31) Priority Document No  :15/587629  

(32) Priority Date  :05/05/2017 
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(71)Name of Applicant :  

   1)CHEVRON PHILLIPS CHEMICAL COMPANY LP 
      Address of Applicant :10001 Six Pines Drive The Woodlands, 

Texas 77380 U.S.A. 

(72)Name of Inventor : 

   1)MCELVAIN, Robert R. 

   2)GUPTA, Anurag 

   3)BALINSKY, Anne M. 

   4)STEWART, John D. 
 

(57) Abstract : 

A process is described for introducing a catalyst into a polymerization zone by detecting one or a combination of (i) a change in a 

concentration of the catalyst in a catalyst feed stream upstream of the polymerization zone (ii) a change in a concentration of monomer 

in the polymerization zone and (iii) a change in a polymer production rate of the polymerization zone adjusting a first catalyst flow 

rate of the catalyst in the catalyst feed stream to a second catalyst flow rate based on the one or a combination of (i) (ii) and (iii) and 

introducing the catalyst into the polymerization zone downstream of a location in the catalyst feed stream where the step of adjusting 

is performed. A catalyst injection system for carrying out such a process is also provided. 
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(54) Title of the invention : PULSE WELDING METHOD AND WELDING TOOL FOR PULSE WELDING FOR A MEDICAL 

PACK FORMED AS A BAG 
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(32) Priority Date  :24/03/2017 
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:PCT/EP2018/057545  
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(71)Name of Applicant :  

   1)FRESENIUS KABI DEUTSCHLAND GMBH 
      Address of Applicant :Else-Kr¶ner-Strasse 1 61352 Bad 

Homburg Germany 

(72)Name of Inventor : 

   1)WEGNER, Gerald 

   2)WITTORF, J¶rn 
 

(57) Abstract : 

The invention relates to a welding tool and a method for pulse welding films of plastic for medical packs formed as bags. The 

invention generally provides for the film material that has been plastified during welding and is consequently free-flowing to be 

specifically displaced by increasing the sealing surface area. The displaced film material can for instance compensate for dimensional 

and form tolerances. At the same time however the strength of the welded seam region which adjoins the interior space of the bag is 

not reduced. 
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(54) Title of the invention : DEVICES AND METHODS FOR FLUID METERING 
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(71)Name of Applicant :  

   1)ENVIROFIT INTERNATIONAL, INC. 
      Address of Applicant :109 North College Avenue, Suite 200 

Fort Collins, Colorado 80524 U.S.A. 

(72)Name of Inventor : 

   1)BILLS, Ron 

   2)LORENZ, Nathan 

   3)BAUER, Tim 

   4)WALKER, Jesse 

   5)NEWSOM, Marcus 
 

(57) Abstract : 

Disclosed herein are devices methods and systems that useful for allowing consumers to purchase a fluid in limited and/or discrete 

amounts or volumes for example as-needed daily weekly etc. In various embodiments the disclosed devices systems and methods 

provide for an innovative fluid distribution system including a device that can receive and monitor payment for a discrete amount of 

fluid measure the fluid as it flows through the device and stop fluid flow when the discrete amount of fluid has flowed through the 

device. The disclosed device may be in communication with a central server for receiving payment from the user and providing 

information to the central server of the devices status. 
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(19) INDIA  
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(54) Title of the invention : TURBINE BLADE HAVING AN IMPROVED STRUCTURE 
 

  

(51) International classification  :F01D5/18  

(31) Priority Document No  :17/00390  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :France 
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        Filing Date 
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(71)Name of Applicant :  

   1)SAFRAN 
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(72)Name of Inventor : 

   1)PAQUIN, Sylvain 

   2)CARIOU, Romain Pierre 

   3)FLAMME, Thomas Michel 

   4)ROLLINGER, Adrien Bernard Vincent 
 

(57) Abstract : 

The invention relates to an aviation turbine blade (10) characterised in that it comprises at least a first lower surface cavity (C2) and a 

first upper surface cavity (C3) each adjacent to a first through-cavity (C1) and a second through-cavity (C4) the first upper surface 

cavity (C3) being adjacent to the upper surface wall (24) the first lower wing surface cavity (C2) being adjacent to the lower surface 

wall (22) each of said first and second through-cavities (C1 C4) extending from the lower surface wall (22) as far as the upper surface 

wall (24) the second through-cavity (C4) comprising a first inner wall (P1) extending from the upper surface wall (24) as far as the 

first through-cavity (C1) and a second inner wall (P2) extending from the lower surface wall (22) as far as the first through-cavity 

(C1). The first (P1) and second (P2) inner walls are not connected. 
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(54) Title of the invention : DEPTH IMAGE POSE SEARCH WITH A BOOTSTRAPPED-CREATED DATABASE 
 

  

(51) International classification  :G06F17/30G01S13/89G01S17/89  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application 

No 

        Filing Date 

:PCT/US2017/026973  

:11/04/2017 

(87) International Publication 

No  
:WO/2018/190805  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SIEMENS MOBILITY GMBH 
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   1)SUN, Shanhui 

   2)KLUCKNER, Stefan 

   3)WU, Ziyan 

   4)LEHMANN, Oliver 

   5)ERNST, Jan 

   6)CHEN, Terrence 
 

(57) Abstract : 

In pose estimation from a depth sensor (12) depth information is matched (70) with 3D information. Depending on the shape captured 

in depth image information different objects may benefit from more or less pose density from different perspectives. The database (48) 

is created by bootstrap aggregation (64). Possible additional poses are tested (70) for nearest neighbors already in the database (48). 

Where the nearest neighbor is far then the additional pose is added (72). Where the nearest neighbor is not far then the additional pose 

is not added. The resulting database (48) includes entries for poses to distinguish the pose without overpopulation. The database (48) 

is indexed and used to efficiently determine pose from a depth camera (12) of a given captured image. 
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   1)AMCOR RIGID PLASTICS USA, LLC 
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Orange Street Wilmington, DE 19801 U.S.A. 

(72)Name of Inventor : 

   1)LANE, Michael T. 

   2)PAEGEL, Walter 

   3)HAN, Peidong 
 

(57) Abstract : 

A container defining a longitudinal axis and a transverse direction that is transverse with respect to the longitudinal axis. The container 

includes a finish and a sidewall portion extending from the finish. A plurality of ribs are defined by the sidewall. A base portion 

extends from the sidewall portion and encloses the sidewall portion to form a volume therein for retaining a commodity. The base 

portion has a contact surface for supporting the container. A plurality of straps extend radially along the base portion away from the 

longitudinal axis in the transverse direction each one of the straps defines a strap surface that is closer to the finish than the contact 

surface. The plurality of ribs and the base portion are configured to place the container in a state of hydraulic charge-up when top load 

is applied to the container after the container is filled. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040954 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BLADE COMPRISING AN IMPROVED COOLING CIRCUIT 
 

  

(51) International classification  :F01D5/18  

(31) Priority Document No  :1700388  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/000079  

:10/04/2018 

(87) International Publication No  :WO/2018/189432  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAFRAN 
      Address of Applicant :2 Boulevard du G©n©ral Martial Valin 

75015 Paris France 

(72)Name of Inventor : 

   1)FLAMME, Thomas, Michel 

   2)CARIOU, Romain, Pierre 

   3)PAQUIN, Sylvain 

   4)ROLLINGER, Adrien, Bernard, Vincent 
 

(57) Abstract : 

The invention relates to a turbine blade comprising a blade root and a blade (13) extending radially outwards from the blade root (12) 

said blade (13) comprising a first inner cooling circuit comprising a lower surface cavity (33 36) extending radially along the lower 

surface wall (16) and along a first inner wall (47 45) arranged between the lower surface wall (16) and the upper surface wall (18) an 

upper surface cavity (34 37) extending radially along the upper surface wall (18) and along a second inner wall (47 43) arranged 

between the lower surface wall (16) and the upper surface wall (18). The first cooling circuit comprises an inner through-cavity (35 

38) defined between two through-walls (59 57 55 53) each extending between the lower surface wall (16) and the upper surface wall 

(18). The lower surface cavity (33 36) the upper surface cavity (34 37) and the inner through-cavity (35 38) are connected fluidically 

in series. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040955 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : IMPROVED COMPOSITE LAYERS OR SEPARATORS FOR LEAD ACID BATTERIES 
 

  

(51) International classification  :H01M2/16H01M2/14H01M10/06  

(31) Priority Document No  :201731009500  

(32) Priority Date  :18/03/2017 

(33) Name of priority country  :India 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/021662  

:09/03/2018 

(87) International Publication 

No  
:WO/2018/175120  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DARAMIC, LLC 
      Address of Applicant :11430 N. Community House Road, 

Suite 350 Charlotte, NC 28277 U.S.A. 

(72)Name of Inventor : 

   1)KRISHNAMOORTHY, Ahila 

   2)MANICKAM, Kumar 

   3)SAFFEL, Robert 
 

(57) Abstract : 

Disclosed herein are novel or improved fibrous layers composites composite separators separators composite mat separators 

composite mat separators containing fibers and silica particles battery separators lead acid battery separators and/ or flooded lead acid 

battery separators and/ or batteries cells and/ or methods of manufacture and/or use of such fibrous layers composites composite 

separators separators battery separators lead acid battery separators cells and/ or batteries. In addition disclosed herein are methods 

systems and battery separators for enhancing battery life reducing internal resistance reducing metalloid poisoning reducing acid 

stratification and/ or improving uniformity in at least enhanced flooded batteries. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040956 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : VEHICULAR BATTERY PLACEMENT STRUCTURE 
 

  

(51) International classification  :H01M2/10B60R16/04B62J6/18  

(31) Priority Document No  :2017-060182  

(32) Priority Date  :24/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/010543  

:16/03/2018 

(87) International Publication No  :WO/2018/173959  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)KAWASUMI Shinji 

   2)YOSHIDA Hiroaki 

   3)KUBOZONO Munehiro 
 

(57) Abstract : 

The present invention pertains to a battery placement structure which allows individuals to infer a procedure for removing a battery 

harness. The vehicular battery placement structure comprises: a battery 51 having on an upper surface 51a thereof a plus terminal 51p 

and a minus terminal 51n; a battery case 60 for housing the battery 51; and a band 68 for affixing the battery 51 to the battery case 60. 

The band 68 is provided so as to span an opening 61e in the battery case 60 that exposes the upper surface 51a of the battery 51 to the 

exterior. The band 68 has a covering section 88 covering the plus terminal 51p. A minus side harness 80n connected to the minus 

terminal 51n covers the band 68. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040957 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FIRE SAFETY DEVICES METHODS AND SYSTEMS 
 

  

(51) International classification  
:G08B17/10 

A62C3/00A62C37/38  

(31) Priority Document No  :62/473747  

(32) Priority Date  :20/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/023432  

:20/03/2018 

(87) International Publication No  :WO/2018/175495  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)OY HALTON GROUP LTD. 
      Address of Applicant :Esterinportti 2 00240 Helsinki Finland 

(72)Name of Inventor : 

   1)LIVCHAK, Andrey V. 

   2)SCHROCK, Derek W. 

   3)LYONS, Gregory A. 

   4)SANDUSKY, Jimmy 

   5)SUNDERLIN, Kyle 

   6)MEREDITH, Philip J. 

   7)HARLOW, Nicholas 
 

(57) Abstract : 

A fire safety system particularly adapted for commercial kitchen applications provides control of exhaust levels for energy efficiency 

and intelligently responds to fires or fire risks. In embodiments systems may provide early warning of fire hazards or impending fires. 

Embodiments employ probabilistic estimates with alarms that can be canceled. Embodiments employ classifiers that can make use of 

alarm cancellations as a mechanism for supervised learning. 

  

 

No. of Pages : 42 No. of Claims : 34 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54238 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040959 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : INTERNAL COMBUSTION ENGINE 
 

  

(51) International classification  :F02D35/00F02D45/00F02F1/00  

(31) Priority Document No  :2017-061354  

(32) Priority Date  :27/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/009333  

:09/03/2018 

(87) International Publication No  :WO/2018/180384  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)WAKASA Hidetoshi 

   2)NAKAYASU Tetsuya 

   3)NATSUI Hiroyuki 

   4)KITAMURA Daisuke 

   5)NAGATA Yuki 

   6)IKARASHI Kazunori 
 

(57) Abstract : 

Provided is an internal combustion engine having a plurality of serially arranged cylinders provided in a cylinder section the internal 

combustion engine enabling pressures in the cylinders to be detected by a reduced number of pressure sensors. This engine 10 having 

a plurality of serially arranged cylinders 25L 25R provided in a cylinder section 13 is provided with a communication passage 50 for 

providing communication between the combustion chambers 31L 31R of the adjacent cylinders 25L 25R and having a pressure sensor 

40 disposed therein. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041167 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COLOURED GLAZING AND METHOD FOR OBTAINING SAME 
 

  

(51) International classification  :C03C17/00C23C14/06C23C14/24  

(31) Priority Document No  :1753796  

(32) Priority Date  :28/04/2017 

(33) Name of priority country  :France 

(86) International Application 

No 

        Filing Date 

:PCT/FR2018/051075  

:27/04/2018 

(87) International Publication 

No  
:WO/2018/197821  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAINT-GOBAIN GLASS FRANCE 
      Address of Applicant :18 avenue d'Alsace 92400 

COURBEVOIE France 

(72)Name of Inventor : 

   1)MAGDENKO-SAVOUREY, Liubov 
 

(57) Abstract : 

Glazing comprising a glass substrate on which a coating comprising at least one layer is deposited said layer being made of a material 

comprising metal nanoparticles dispersed in an inorganic matrix of an oxide in which said metal nanoparticles are made of a metal 

selected from the group consisting of silver gold platinum copper and nickel or an alloy consisting of at least two of these metals in 

which said matrix comprises is substantially constituted by or consists of an oxide of at least one element selected from the group 

consisting of titanium silicon zirconium and in which the atomic ratio M/Me in said material is less than 1.5 M representing all the 

atoms of the elements of said group of titanium silicon zirconium present in said layer and Me representing all the atoms of the metals 

of the group consisting of silver gold platinum copper and nickel present in said layer. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041171 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DISPENSER FOR A COMPOSITION IN THE FORM OF POWDER IN A CONTAINER AND 

CONTAINER OF THE FEEDING BOTTLE TYPE PROVIDED WITH SUCH A DISPENSER 
 

  

(51) International classification  :A61J1/20A61J9/00  

(31) Priority Document No  :1752173  

(32) Priority Date  :16/03/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050491  

:05/03/2018 

(87) International Publication No  :WO/2018/167395  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)AVA INC. 
      Address of Applicant :56, Boulevard Flandrin 75116 PARIS 

France 

(72)Name of Inventor : 

   1)TOUATI, Adrien 
 

(57) Abstract : 

The invention relates to a dispenser (3) for a powder in a container containing a receptacle (6) comprising an end wall (62) provided 

with at least one orifice (64) an adapter (8) comprising a tubular body provided with a transverse partition (82) provided with at least 

one orifice the receptacle (6) being rotatable on the adapter (8) between a closed position of the dispenser (3) in which the orifice (64) 

in the receptacle (6) and the orifice in the adapter (8) are not aligned with one another and an open position of the dispenser (3) in 

which the orifice (64) in the receptacle (6) and the orifice in the adapter (8) are positioned in line with one another and a sealing 

component (7) comprising an upper annular part and a lower annular part arranged so as to ensure sealing between the container and 

the adapter (8) and between the adapter (8) and the container respectively when the adapter (8) is mounted on the container. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041178 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PEPTIDE HAVING CYTOPROTECTIVE EFFECT AGAINST ENVIRONMENTAL POLLUTANT 

AND USE THEREOF 
 

  

(51) International classification  :C07K7/06A23L33/18A61K8/64  

(31) Priority Document No  :10-2017-0040514  

(32) Priority Date  :30/03/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application No 

        Filing Date 

:PCT/KR2018/001953  

:14/02/2018 

(87) International Publication No  :WO/2018/182172  

(61) Patent of Addition to 

Application Number  
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(71)Name of Applicant :  

   1)CAREGEN CO., LTD. 
      Address of Applicant :46-38, LS-ro 91beon-gil, Dongan-gu 

Anyang-si Gyeonggi-do 14119 Republic of Korea 

(72)Name of Inventor : 

   1)CHUNG, Yong Ji 

   2)KIM, Eun Mi 

   3)LEE, Eung-Ji 
 

(57) Abstract : 

The present invention relates to a peptide having a cytoprotective effect against environmental pollutants and a use thereof. A peptide 

composed of the amino acid sequence of SEQ ID NO: 1 2 or 3 is observed to bind directly to 2378-tetrachlorodibenzodioxin 

(hereinafter referred to as TCDD) which is known as being the most toxic among the dioxins class to prevent the dermal penetration 

thereof and the activation mechanism of AhR by TCDD and polycyclic aromatic hydrocarbons contained in fine dust. Such a direct 

cytoprotective effect against environmental pollutants is different from preexisting methods that are configured to indirectly block the 

opportunity to contact materials or to reduce toxicity through barrier enforcement. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041179 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A PROCESS FOR PURIFYING A CRUDE COMPOSITION INCLUDING A MONOTERPENE 

COMPOUND SUCH AS A MONOCYCLIC MONOTERPENE ALCOHOL BY LAYER MELT CRYSTALLIZATION 
 

  

(51) International classification  :C07C35/17C07C37/84  

(31) Priority Document No  :17166535.9  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :EPO 
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        Filing Date 

:PCT/EP2018/059566  

:13/04/2018 

(87) International Publication No  :WO/2018/189386  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)SULZER MANAGEMENT AG 
      Address of Applicant :Neuwiesenstrasse 15 8401 Winterthur 

Switzerland 

(72)Name of Inventor : 

   1)STEPANSKI, Manfred 

   2)LIPPUNER, Florian 

   3)BRACK, Hans-Peter 
 

(57) Abstract : 

The present invention relates to a process for purifying a crude composition including a monoterpene compound selected from the 

group consisting of monocyclic monoterpene alcohols monocyclic monoterpene ketones bicyciic epoxy monoterpenes and mixtures of 

two or more of the aforementioned compounds such as preferably a monocyclic monoterpene alcohol wherein the process comprises 

the step of performing a layer crystallization with a melt of the crude composition and wherein the melt of the crude composition 

which is subjected to the layer crystallization includes oxygen-containing solvent in a concentration of 20 ppm to 2 % by weight 

wherein the oxygen-containing solvent is selected from the group consisting of water C1-6-alcohols C1-6-carboxylic acids C1-6-

ketones C1-6-aldehydes C1-12-ethers C1-12-esters and mixtures of two or more of the aforementioned solvents. 

  

 

No. of Pages : 26 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54243 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040962 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHODS OF TREATING LIVER DISEASE 
 

  

(51) International 

classification  
:A61K31/4427A61K31/4439A61K31/519  

(31) Priority Document 

No  
:62/484652  

(32) Priority Date  :12/04/2017 

(33) Name of priority 

country  
:U.S.A. 

(86) International 

Application No 

        Filing Date 

:PCT/US2018/027131  

:11/04/2018 

(87) International 

Publication No  
:WO/2018/191393  

(61) Patent of Addition 

to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GILEAD SCIENCES, INC. 
      Address of Applicant :333 Lakeside Drive Foster City, 

California 94404 U.S.A. 

(72)Name of Inventor : 

   1)BATES, Jamie Geier 

   2)BRECKENRIDGE, David Gordon Clarkson 

   3)BUDAS, Grant Raymond 

   4)LILES, John T. 
 

(57) Abstract : 

The present disclosure relates to a method of preventing and/or treating liver disease comprising administering an ASK1 inhibitor in 

combination with a ACC inhibitor and an FXR agonist to a patient in need thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917040963 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD FOR OPERATING SPEECH RECOGNITION SERVICE AND ELECTRONIC DEVICE 

SUPPORTING THE SAME 
 

  

(51) International classification  
:G10L15/22 

G06F3/16G06F3/048  

(31) Priority Document No  :10-2017-0039593  

(32) Priority Date  :28/03/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application No 

        Filing Date 

:PCT/KR2018/003616  

:27/03/2018 

(87) International Publication No  :WO/2018/182298  
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Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SAMSUNG ELECTRONICS CO., LTD. 
      Address of Applicant :129, Samsung-ro, Yeongtong-gu 

Suwon-si Gyeonggi-do 16677 Republic of Korea 

(72)Name of Inventor : 

   1)YOON, Young Min 

   2)OH, Young Il 

   3)KANG, Hyun Woo 

   4)KIM, Jin Yeol 

   5)KIM, Ji Hyun 

   6)LEE, Da Som 

   7)JEON, Yong Joon 
 

(57) Abstract : 

An electronic device is provided. The electronic device includes a processor and a memory wherein the memory stores instructions 

that when executed cause the processor to receive a user input including a request for performing a first task that requires at least one 

parameter for execution and not including the entire at least one parameter transmit first data related to the user input to an external 

server receive a first sequence of states of the electronic device for performing the first task from the external server perform not all 

but some of the first sequence of the states while displaying at least some of states changed in the first sequence and after the 

performing of the some of the first sequence display a GUI that is required for performing the first task and represents that a user is 

requested to provide at least one parameter omitted in the user input. 

  

 

No. of Pages : 50 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54245 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041000 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ARRANGEMENT AND METHOD FOR SWITCHING HIGH CURRENTS IN HIGH-VOLTAGE 

ENGINEERING 
 

  

(51) International classification  :H01H33/14H01H33/00  

(31) Priority Document No  :10 2017 206 749.7  

(32) Priority Date  :21/04/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/057100  

:21/03/2018 

(87) International Publication No  :WO/2018/192733  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SIEMENS AKTIENGESELLSCHAFT 
      Address of Applicant :Werner-von-Siemens-StraŸe 1 80333 

M¼nchen Germany 

(72)Name of Inventor : 

   1)J„NICKE, Lutz-R¼diger 

   2)TEICHMANN, J¶rg 

   3)WERNING, Nils 
 

(57) Abstract : 

The invention relates to an arrangement (1) and a method for switching high currents in high-voltage engineering for a pole having at 

least one first and having at least one second contact (2 3). A contact (2 3) has at least two contact pieces that are in electrical and/or 

mechanical contact with one another in the closed switching state. The at least one first contact (2) is arranged in a first housing (4) 

and the at least one second contact (3) is arranged in a second housing (4). The at least one first and the at least one second contact are 

each configured as rated-current contacts connected in parallel with one another. When switching the at least one first rated-current 

contact (2) the at least one second rated-current contact (3) is always in the open switching state. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041001 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PYRIDONE COMPOUND AND AGRICULTURAL AND HORTICULTURAL FUNGICIDE HAVING 

THIS AS ACTIVE COMPONENT 
 

  

(51) International 

classification  
:C07D213/64A01N43/40A01N43/56  

(31) Priority Document No  :2017-078492  

(32) Priority Date  :11/04/2017 

(33) Name of priority 

country  
:Japan 

(86) International 

Application No 

        Filing Date 

:PCT/JP2018/015142  

:10/04/2018 

(87) International Publication 

No  
:WO/2018/190352  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 
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(71)Name of Applicant :  

   1)MITSUI CHEMICALS AGRO, INC. 
      Address of Applicant :1-19-1, Nihonbashi, Chuo-ku, Tokyo 

1030027 Japan 

(72)Name of Inventor : 

   1)UMETANI Hideki 

   2)OKAYA Shun 

   3)IKISHIMA Hideaki 

   4)FUKUMOTO Takeshi 

   5)NISHIDA Akihiro 

   6)YANAGI Masanori 

   7)NAITO Ryohei 

   8)MASUTOMI Koji 

   9)SHIRAKAWA Tomomi 

   10)SAKURADA Akane 

   11)YUTANI Satoshi 
 

(57) Abstract : 

A novel compound is provided which controls plant disease. This pyridone compound is novel and can control plant disease. 
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(54) Title of the invention : BRAKE DRUM AND METHOD FOR PRODUCING SUCH A BRAKE DRUM 
 

  

(51) International classification  :F16D65/10  

(31) Priority Document No  :10 2017 109 059.2  

(32) Priority Date  :27/04/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059761  

:17/04/2018 

(87) International Publication No  :WO/2018/197264  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 
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(71)Name of Applicant :  

   1)KS HUAYU ALUTECH GMBH 
      Address of Applicant :Hafenstrasse 25 74172 Neckarsulm 

Germany 

(72)Name of Inventor : 

   1)SCHRAMM, Leander 

   2)KLIMESCH, Christian 

   3)M–DING, Herbert 
 

(57) Abstract : 

The invention relates to a brake drum for a vehicle comprising a friction ring (10) which has grooves (16 18) on the radial outer 

surface (14) of the friction ring along the circumference and a coating (40) formed on the radial outer surface (14) and a drum body 

(12) which is cast onto the radial outer surface of the friction ring (10) such that the grooves (16 18) are filled with the material of the 

drum body (12) wherein on the friction ring (10) a first axial segment (20) is formed in which the grooves (16) are introduced with an 

inclination relative to the closest first axial end (24) of the friction ring (10) and a second axial segment (22) is formed in which the 

grooves (18) are introduced with an inclination in the opposite direction to that of the first segment (20) wherein the grooves (16 18) 

have undercuts (26 32) when viewed in the radial direction. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041181 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMMUNICATION DEVICES AND METHODS WITH HYBRID BEAMFORMING 
 

  

(51) International classification  :H04B7/06  

(31) Priority Document No  :17166523.5  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059503  

:13/04/2018 

(87) International Publication No  :WO/2018/189362  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SONY CORPORATION 
      Address of Applicant :1-7-1 Konan Minato-Ku Tokyo, 108-

0075 Japan 

   2)SONY EUROPE LIMITED 
(72)Name of Inventor : 

   1)CIOCHINA, Dana 

   2)HANDTE, Thomas 
 

(57) Abstract : 

A communication device for RF-based communication with another communication device comprises digital beamforming circuitry 

configured to perform digital beamforming based on digital beamforming information to obtain RF data streams and analog 

beamforming circuitry configured to perform analog beamforming for the obtained RF data streams. The analog beamforming 

circuitry is configured to perform analog beamforming training with the other communication device enabling the other 

communication device to compute the digital beamforming information corresponding to one or more combinations of analog beams 

used in said analog beamforming training. The digital beamforming circuitry is configured to receive the computed digital 

beamforming information and to use it for performing the digital beamforming. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041182 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : HOLLOW FIBER MEMBRANE HAVING IMPROVED DIFFUSION PROPERTIES 
 

  

(51) International 

classification  
:B01D61/24B01D69/02B01D69/08  

(31) Priority Document No  :10 2017 204 524.8  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Germany 

(86) International Application 

No 

        Filing Date 

:PCT/EP2018/056689  

:16/03/2018 

(87) International Publication 

No  
:WO/2018/167280  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)FRESENIUS MEDICAL CARE DEUTSCHLAND GMBH 
      Address of Applicant :Else-Kr¶ner-Strasse 1 61352 Bad 

Homburg Germany 

(72)Name of Inventor : 

   1)KELLER, Torsten 

   2)SANDER, Roland 

   3)RAIKO, Igor 

   4)FINKLER, Christian 
 

(57) Abstract : 

The invention relates to a wavy thermally stable hollow fiber membrane which has a reduced wall thickness of at least 20 µm and at 

most 30 µm and the wavy shape of which has a wavelength ranging from more than 1mm to less than 5 mm. The invention 

particularly relates to a method for manufacturing wavy thermally stable hollow fiber membranes having a small wall thickness. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041193 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SEMICONDUCTOR SWITCHING ARRANGEMENT 
 

  

(51) International classification  :H02M7/00H05K7/20H01L23/538  

(31) Priority Document No  :17171087.4  

(32) Priority Date  :15/05/2017 

(33) Name of priority country  :EPO 

(86) International Application 

No 

        Filing Date 

:PCT/EP2018/059651  

:16/04/2018 

(87) International Publication 

No  
:WO/2018/210506  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SIEMENS MOBILITY GMBH 
      Address of Applicant :Otto-Hahn-Ring 6 81739 M¼nchen 

Germany 

(72)Name of Inventor : 

   1)HENKEL, Thomas 

   2)LECHLER, Martin 

   3)NAGEL, Andreas 
 

(57) Abstract : 

The invention relates to a semiconductor switching arrangement (1) comprising at least two half-bridge modules (2) that each have an 

AC voltage connection (23) and a positive DC voltage busbar (41) a negative DC voltage busbar (42) and at least one AC voltage 

busbar (43) the AC voltage connections (23) being electrically interconnected by means of the AC voltage busbar (43). The aim of the 

invention is to improve the current distribution to said half-bridge modules (2) arranged electrically in parallel. To this end at least in 

the region of the AC voltage connections (23) the positive DC voltage busbar (41) and the negative DC voltage busbar (42) extend 

over an area containing the AC voltage busbar (43) two of the at least two half-bridge modules (2) being arranged adjacently such that 

the AC voltage surfaces (33) of the two of the at least two half-bridge modules (2) are adjacently arranged in relation to each other. 

The invention also relates to a converter (3) comprising at least one such semiconductor switching arrangement (1). The invention 

further relates to a vehicle (7) particularly a rail vehicle comprising at least one such semiconductor arrangement (1) or one such 

converter (3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041201 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMBINATION COMPRISING A PPAR AGONIST SUCH AS ELAFIBRANOR AND AN ACETYL-

COA CARBOXYLASE (ACC) INHIBITOR 
 

  

(51) International 

classification  
:A61K31/192A61K31/194A61K31/5375  

(31) Priority Document 

No  
:17305452.9  

(32) Priority Date  :18/04/2017 

(33) Name of priority 

country  
:EPO 

(86) International 

Application No 

        Filing Date 

:PCT/EP2018/059969  

:18/04/2018 

(87) International 

Publication No  
:WO/2018/193007  

(61) Patent of Addition 

to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GENFIT 
      Address of Applicant :885 avenue Eug¨ne Avin©e 59120 

LOOS France 

(72)Name of Inventor : 

   1)WALCZAK, Robert 

   2)BELANGER, Carole 

   3)LEGRY, Vanessa 

   4)NOEL, Beno®t 

   5)DESCAMPS, Emeline 

   6)VIDAL, Guillaume 

   7)WALCZAK, Mathilde 

   8)DELBAERE, Isabelle 
 

(57) Abstract : 

The present invention relates to a combination product and its use in therapy. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041204 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : OPTICAL FINGERPRINT ACQUISITION METHOD AND RELATED PRODUCT 
 

  

(51) International classification  :G06K9/00  

(31) Priority Document No  :201710305874.1  

(32) Priority Date  :03/05/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/082211  

:08/04/2018 

(87) International Publication No  :WO/2018/201848  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No.18,Haibin Road, Wusha, Chang'an 

Dongguan, Guangdong 523860 China 

(72)Name of Inventor : 

   1)ZHOU, Yibao 
 

(57) Abstract : 

Disclosed in embodiments are an optical fingerprint acquisition method and related product. The method comprises: upon receiving a 

fingerprint acquisition instruction a mobile terminal controlling an optical sensor to detect a current ambient light intensity and 

sending to an AP the current ambient light intensity; the mobile terminal acquiring via the AP and according to a correspondence 

relationship between ambient light intensities and light source intensities a target light source intensity corresponding to the current 

ambient light intensity; and the mobile terminal controlling an internal light source in an optical fingerprint identification module to 

perform fingerprint acquisition with the target light source intensity. The embodiments can be employed to improve fingerprint data 

accuracy of optical fingerprint acquisition. 

  

 

No. of Pages : 26 No. of Claims : 13 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54253 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041005 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ORGANIC COMPOUND LIGHT-EMITTING ELEMENT LIGHT-EMITTING DEVICE ELECTRONIC 

DEVICE DISPLAY DEVICE AND LIGHTING DEVICE 
 

  

(51) International 

classification  
:C07D493/04C09K11/06H01L51/50  

(31) Priority Document No  :2017-053054  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/IB2018/051496  

:08/03/2018 

(87) International Publication 

No  
:WO/2018/167612  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SEMICONDUCTOR ENERGY LABORATORY CO., 

LTD. 
      Address of Applicant :398, Hase Atsugi-shi, Kanagawa 

2430036 Japan 

(72)Name of Inventor : 

   1)TAKEDA, Kyoko 

   2)OSAKA, Harue 

   3)SEO, Satoshi 

   4)SUZUKI, Tsunenori 

   5)HASHIMOTO, Naoaki 

   6)TAKITA, Yusuke 
 

(57) Abstract : 

A novel organic compound is provided. An organic compound that emits light with high chromaticity is provided. An organic 

compound that emits blue light with high chromaticity is provided. An organic compound with high emission efficiency is provided. 

An organic compound having an excellent hole-transport property is provided. An organic compound having high reliability is 

provided. An organic compound that has a naphtho[23-b;76-b]bisbenzofuran skeleton or a naphtho[23-b;76-b]bisbenzothiophene 

skeleton and has a molecular weight of less than or equal to 5000 is provided. The present inventors have found that the organic 

compound is a significantly effective skeleton as a luminophor of a light-emitting element. The organic compound has high emission 

efficiency and exhibits favorable blue light emission; thus a light-emitting element using the organic compound can be a blue light-

emitting element with high emission efficiency. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041006 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ORGANIC COMPOUND LIGHT-EMITTING ELEMENT LIGHT-EMITTING DEVICE ELECTRONIC 

APPARATUS DISPLAY DEVICE AND LIGHTING DEVICE 
 

  

(51) International 

classification  
:C07D493/04C09K11/06H01L51/50  

(31) Priority Document No  :2017-077076  

(32) Priority Date  :07/04/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/IB2018/051255  

:28/02/2018 

(87) International Publication 

No  
:WO/2018/185571  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SEMICONDUCTOR ENERGY LABORATORY CO., 

LTD. 
      Address of Applicant :398, Hase, Atsugi-shi, Kanagawa 

2430036 Japan 

(72)Name of Inventor : 

   1)TAKEDA, Kyoko 

   2)OSAKA, Harue 

   3)SEO, Satoshi 

   4)SUZUKI, Tsunenori 

   5)HASHIMOTO, Naoaki 

   6)TAKITA, Yusuke 
 

(57) Abstract : 

The present invention provides: a novel organic compound; an organic compound that emits light having a good color; an organic 

compound that emits blue light having a good color; an organic compound having good luminous efficiency; an organic compound 

having high carrier transport properties; and an organic compound having good reliability. The present invention also provides an 

organic compound having at least one amino group which is bonded to one of a substituted or unsubstituted dibenzofuranyl group a 

substituted or unsubstituted dibenzothiophenyl group or a substituted or unsubstituted carbazolyl group in one of a substituted or 

unsubstituted naphtho-bis-benzofuran skeleton a substituted or unsubstituted naphtho-bis-benzothiophene skeleton or a substituted or 

unsubstituted naphthobenzofurano-benzothiophene skeleton. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041008 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : COMPUTED TOMOGRAPHY AND POSITIONING OF A VOLUME TO BE IMAGED 
 

  

(51) International classification  :A61B6/00A61B6/14A61B6/03  

(31) Priority Document No  :20175240  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date 

:PCT/FI2018/050198  

:19/03/2018 

(87) International Publication No  :WO/2018/167375  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)NYHOLM, Kustaa 

   2)SEPP„L„, Lauri 

   3)PIHLAJAM„KI, Tero 
 

(57) Abstract : 

The invention relates to positioning a volume to be imaged for computed tomography imaging. According to the invention at least two 

optical cameras (22) are used for taking a photo or for live imaging an anatomy from different directions. A volume positioning 

indicator (42) is shown in connection with these images the volume positioning indicator (42) indicating the location of the volume 

within the area imaged by the cameras (22) to get imaged by the computed tomography imaging apparatus (10). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041009 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : X-RAY IMAGING APPARATUS AND PATIENT SUPPORT 
 

  

(51) International classification  :A61B6/04A61B6/14A61B6/00  

(31) Priority Document No  :20175241  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date 

:PCT/FI2018/050200  

:19/03/2018 

(87) International Publication No  :WO/2018/167377  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)JARVA, Mikko 

   2)MALM‰N, Kari 

   3)SEPP„L„, Lauri 

   4)PIHLAJAM„KI, Tero 

   5)HYV„RINEN, Pentti 

   6)MœLLER, Timo 
 

(57) Abstract : 

The invention concerns an X-ray imaging apparatus for imaging a skull or a partial area of the skull which apparatus comprises 

between the X-ray source and detector a patient support means (17). The patient support means (17) comprise a rear rest structure 

(170) containing a support part (171) arranged to get positioned at occipital area. The rear rest structure (170) comprises a first 

elongated supporting structure (172) a first end of which containing said support part (171) and a second end of which extending to 

different side of the imaging station (18) than where said support part (171) is located. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041010 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : X-RAY IMAGING APPARATUS AND PATIENT SUPPORT ARRANGEMENT 
 

  

(51) International classification  :A61B6/04A61B6/14A61B6/00  

(31) Priority Document No  :20175245  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date 

:PCT/FI2018/050201  

:19/03/2018 

(87) International Publication No  :WO/2018/167378  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)JARVA, Mikko 

   2)MALM‰N, Kari 

   3)SEPP„L„, Lauri 

   4)PIHLAJAM„KI, Tero 

   5)HYV„RINEN, Pentti 

   6)MœLLER, Timo 
 

(57) Abstract : 

The invention concerns an X-ray imaging apparatus for imaging a skull or a partial area of the skull which apparatus comprises 

between the X-ray source and detector a patient support means (17). The patient support means (17) comprise a rear rest structure 

(170) containing a support part (171) arranged to get positioned at occipital area and whose connection to the X-ray apparatus is 

realized such that the support part (171) of the rear rest structure moves when adjusting its position on a line or on a plane whose angle 

with respect to the horizontal plane is between 15-25 degrees. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041011 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : 2(1H)-QUINOLINONE DERIVATIVE 
 

  

(51) International 

classification  
:C07D215/40A61K31/4375A61K31/4704  

(31) Priority Document 

No  
:2017-060201  

(32) Priority Date  :24/03/2017 

(33) Name of priority 

country  
:Japan 

(86) International 

Application No 

        Filing Date 

:PCT/JP2018/011913  

:23/03/2018 

(87) International 

Publication No  
:WO/2018/174288  

(61) Patent of Addition 

to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TAISHO PHARMACEUTICAL CO., LTD. 
      Address of Applicant :24-1, Takada 3-chome, Toshima-ku, 

Tokyo 1708633 Japan 

(72)Name of Inventor : 

   1)AMADA, Hideaki 

   2)OTAKE, Norikazu 

   3)USHIYAMA, Fumihito 

   4)KIM, Chunhae 

   5)TAKEUCHI, Tomoki 

   6)TANAKA, Nozomi 
 

(57) Abstract : 

To provide a useful novel compound exhibiting antimicrobial activity on the basis of inhibitory action of DNA gyrase GyrB and 

topoisomerase IV ParE. Provided is a 2(1h)-quinolinone derivative represented by formula (1) or a pharmaceutically acceptable salt 

thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041012 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : X-RAY IMAGING APPARATUS AND PATIENT SUPPORT SAFETY MECHANISM 
 

  

(51) International classification  :A61B6/04A61B6/14A61B6/00  

(31) Priority Document No  :20175242  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date 

:PCT/FI2018/050199  

:19/03/2018 

(87) International Publication No  :WO/2018/167376  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)JARVA, Mikko 

   2)MALM‰N, Kari 

   3)SEPP„L„, Lauri 

   4)PIHLAJAM„KI, Tero 

   5)HYV„RINEN, Pentti 

   6)MœLLER, Timo 
 

(57) Abstract : 

The invention concerns an X-ray imaging apparatus for imaging a skull or a partial area of the skull which apparatus comprises 

between the X-ray source and detector a patient support means (17). The patient support means (17) comprise a rear rest structure 

(170) containing a support part (171) arranged to get positioned at occipital area and a safety mechanism (173) in an area between its 

mounting point to the X-ray imaging apparatus (10) and said support part (171). The safety mechanism (173) is arranged to go off 

when a force greater than predetermined is acting on said support part (171) and to release said support part (171) from its patient 

support position. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041013 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PATIENT MOVEMENT CORRECTION METHOD FOR CONE-BEAM COMPUTED TOMOGRAPHY 
 

  

(51) International classification  :A61B6/03A61B6/00G06T11/00  

(31) Priority Document No  :20175244  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application No 

        Filing Date 

:PCT/FI2018/000005  

:19/03/2018 

(87) International Publication No  :WO/2018/167355  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)LILJA, Mikko 

   2)KARHU, Kalle 

   3)L„HELM„, Jaakko 

   4)NYHOLM, Kustaa 

   5)HIETANEN, Ari 

   6)MœLLER, Timo 

   7)KETTUNEN, Sakari 
 

(57) Abstract : 

A patient movement correction method for cone-beam computed tomography based on an iterative refinement of an initial projection 

geometry estimate describing the spatial positions and orientation of an X-ray source and detector during the acquisition of X-ray 

projection images. The acquired set of X-ray projection images are used for computing intermediate CBCT reconstructions during the 

corrective iteration and projection-image-specific corrective geometric transformations are established by maximizing the similarity of 

the measured and reprojected X-ray projection images. The corrective geometric transformations are determined in a projection-

image-specific rotating coordinate system corresponding to the spatial positions and orientations of the X-ray source and X-ray 

detector during the acquisition of the X-ray projection images. The final CBCT reconstruction is computed using the corrected 

projection geometry estimate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041014 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : OPTICAL HEAD AND MEASUREMENT DEVICE 
 

  

(51) International classification  :G01N21/65  

(31) Priority Document No  :2017-057297  

(32) Priority Date  :23/03/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/011683  

:23/03/2018 

(87) International Publication No  :WO/2018/174244  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ATONARP INC. 
      Address of Applicant :1-10-18 Shibadaimon Minato-ku, 

Tokyo 1050012 Japan 

(72)Name of Inventor : 

   1)ISHIMITSU, Yoshiyuki 
 

(57) Abstract : 

An optical head (10) has a first module (11) for condensing pump light (5) and Stokes light (6) at a first point (2a) a second module 

(12) for gathering CARS light (7) from the first point and a third module (13) for supporting the first module and the second module 

the first module including a first optical system (51) including a high-rigidity first frame (50) and a plurality of optical elements fixed 

to the first frame the second module including a second optical system (61) including a high-rigidity second frame (60) and a plurality 

of optical elements fixed to the second frame and the third module including a high-rigidity third frame (13f) for fixing the first frame 

and the second frame. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041015 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DENTAL CARE UNIT 
 

  

(51) International classification  :A61C1/08A61G15/14A61B1/00  

(31) Priority Document No  :20175247  

(32) Priority Date  :17/03/2017 

(33) Name of priority country  :Finland 

(86) International Application 

No 

        Filing Date 

:PCT/FI2018/050197  

:19/03/2018 

(87) International Publication No  :WO/2018/167374  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PLANMECA OY 
      Address of Applicant :Asentajankatu 6 00880 Helsinki Finland 

(72)Name of Inventor : 

   1)NYHOLM, Kustaa 

   2)DE GODZINSKY, Christian 
 

(57) Abstract : 

The invention relates to a dental care unit (1) comprising a frame part (2) a support construction (5 7) for supporting instruments 

related to dental care (6) and on the other hand an operating light (8) arranged to be used in connection with dental care which 

operating light (8) is arranged to produce a desired light pattern at a desired distance from the operating light (8). A camera 

arrangement is arranged to this operating light (8) which comprises at a distance from each other two optical cameras (85) which are 

integrated as to be both structural and functional part of the operating light (8) of the dental care unit (1). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041016 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : MOLDED ARTICLE AND METHOD FOR PRODUCING SAME 
 

  

(51) International classification  :C08J5/00C08J5/02C08L23/00  

(31) Priority Document No  :2017-083213  

(32) Priority Date  :19/04/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/015148  

:10/04/2018 

(87) International Publication No  :WO/2018/193923  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TOYOTA BOSHOKU KABUSHIKI KAISHA 
      Address of Applicant :1-1, Toyoda-cho, Kariya-shi, Aichi 

4488651 Japan 

(72)Name of Inventor : 

   1)KITO Masayuki 

   2)GEHO Kosuke 

   3)SAKO Mitsutaka 

   4)TAKAHASHI Goro 
 

(57) Abstract : 

The present invention addresses the problem of providing: a molded article equipped with a repeatedly movable part having both of 

fatigue resistance and mechanical strength; and a method for producing a molded article whereby it becomes possible to improve the 

flexibility of designing of a mold and the flexibility of the shape of the molded article and also it becomes possible to reduce the 

number of steps. The molded article is equipped with a repeatedly movable part 15 which can be bent or curved repeatedly wherein 

the repeatedly movable part 15 is formed from a thermoplastic resin composition containing a polyolefin resin a polyamide resin and a 

modified elastomer having a group reactive with the polyamide resin. The method is a method for producing a molded article 

equipped with a repeatedly movable part that can be bent or curved repeatedly said method being characterized in that a thermoplastic 

resin composition containing a polyolefin resin a polyamide resin and a modified elastomer having a group reactive with the 

polyamide resin is used as a molded material for the repeatedly movable part. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041030 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : VEHICLE BODY FRAME STRUCTURE OF SADDLE-TYPE VEHICLE 
 

  

(51) International classification  :B62K19/40B62J7/04  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2017/013480  

:30/03/2017 

(87) International Publication No  :WO/2018/179298  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO.,LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)SUZUKI Shota 

   2)HAYASHI Takazumi 
 

(57) Abstract : 

The present invention facilitates maintaining appropriate flexibility of a vehicle frame since when a rear luggage carrier is assembled 

with metal into a substantially rectangular shape the rigidity is increased and the rigidity of the entire vehicle body frame becomes 

excessively high. A rear luggage carrier 16 is configured from two separate parts which are a resin carrier bracket 30 and a metal 

carrier body 40 and is formed by integrally connecting the carrier bracket 30 and the carrier body 40. The carrier bracket 30 is fastened 

to a seat rail 12. The carrier body 40 is provided with a rear grip 24 and a load-receiving part 25 and is connected to the carrier bracket 

30 by means of fastening or the like. Since the highly rigid carrier body 40 is attached to the seat rail 12 via the resin carrier bracket 30 

flexibility of the vehicle body frame can be maintained without an excessive increase of the rigidity thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041031 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FUEL TANK FIXING PART STRUCTURE 
 

  

(51) International classification  :B62D25/08B60K15/067B62J1/12  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application 

No 

        Filing Date 

:PCT/JP2017/013481  

:30/03/2017 

(87) International Publication 

No  
:WO/2018/179299  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO.,LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 1078556 Japan 

(72)Name of Inventor : 

   1)SUZUKI Shota 

   2)HAYASHI Takazumi 
 

(57) Abstract : 

[Problem] When a tank stay for mounting a rear portion of a fuel tank to a vehicle body is to be provided if the tank stay is welded 

only to a baseplate great stress is easily concentrated on this welded part and thus the present invention addresses the problem of 

enabling dispersion of stress that is applied to the tank stay. [Solution] To a rear portion of a flangeless fuel tank 13 a first stay 20 

extending rearward from an outer plate 13a and a second stay 21 extending rearward from a baseplate 13b are provided. Rear portions 

respectively of the first stay 20 and the second stay 21 are superposed on each other so as to be integrated with each other thereby 

obtaining a frame-side fixing part 15a. In this state mounting to the frame side of a vehicle body is performed by means of a bolt 16 at 

a single point. A front portion 30 of the first stay 20 is mounted to the back surface of the outer plate 13a through welding and a front 

portion 40 of the second stay 21 is mounted to the bottom surface of the baseplate 13b through welding. The weight applied from the 

fuel tank 13 to a tank stay 15 is dispersed to the first stay 20 and the second stay 21 whereby the concentration of stress that is applied 

to a part at which the tank stay 15 is mounted to the fuel tank 13 is mitigated. 

  

 

No. of Pages : 18 No. of Claims : 5 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54266 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041048 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : FRICTION CLUTCH ASSEMBLY FOR A MOTOR VEHICLE 
 

  

(51) International classification  :F16D13/58  

(31) Priority Document No  :10 2017 107 986.6  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/DE2018/100223  

:13/03/2018 

(87) International Publication No  :WO/2018/188685  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SCHAEFFLER TECHNOLOGIES AG & CO. KG 
      Address of Applicant :IndustriestraŸe 1-3 91074 

Herzogenaurach Germany 

(72)Name of Inventor : 

   1)CHAMBRION, Martin 

   2)SCHMID, Tim 
 

(57) Abstract : 

The invention relates to a friction clutch assembly for a motor vehicle for transmitting a torque from an input shaft to an output shaft 

which shafts have a common axis of rotation said friction clutch assembly at least comprising an input shaft an output shaft and a 

friction clutch. The friction clutch comprises at least - an outer disk carrier which is torque-transmittingly connected to the input shaft 

and to at least one outer disk - an inner disk carrier which is torque-transmittingly connected to the output shaft and to at least one 

inner disk - a diaphragm spring and - a support spring. The diaphragm spring has a first force edge on the outside in a radial direction 

for connecting the disks and can be actuated by an actuating apparatus by means of diaphragm spring finger ends arranged inside in 

the radial direction. The diaphragm spring is fixed between the force edge and the diaphragm spring finger ends in the radial direction 

with respect to an axial direction by means of a diaphragm spring mount. The diaphragm spring mount is formed at least by the 

support spring. The support spring is preloaded by means of a threaded nut. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041063 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PROCESS FOR THE PREPARATION OF PIPERAZINE RING FOR THE SYNTHESIS OF 

PYRAZINOCARBAZOLE DERIVATIVES 
 

  

(51) International classification  :C07D487/04  

(31) Priority Document No  :110037  

(32) Priority Date  :21/04/2017 

(33) Name of priority country  :Portugal 

(86) International Application No 

        Filing Date 

:PCT/IB2018/052753  

:20/04/2018 

(87) International Publication No  :WO/2018/193414  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TECNIMEDE, SOCIEDADE T‰CNICO-MEDICINAL, 

SA 
      Address of Applicant :Rua Da Tapada Grande, Nº2, 

Abrunheira - Sintra 2710-089 Sintra Portugal 

(72)Name of Inventor : 

   1)DA COSTA PEREIRA ROSA, Carla Patrcia 

   2)RAMOS DAMIL, Jo£o Carlos 

   3)CORDEIRO SIM•ES, Ana Vanessa 

   4)SILVA SERRA, Jo£o Pedro 
 

(57) Abstract : 

The present disclosure relates to an improved process for the synthesis of piperazine ring particularly for the preparation of 

heterocyclic compounds useful as intermediates in the synthesis of pyrazinocarbazoles such as the antidepressant Pirlindole. The 

process described is useful to prepare Pirlindole enantiomers or a pharmaceutically accepted salt thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041065 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ADHESIVE COMPOSITION 
 

  

(51) International 

classification  
:C08L23/14C08L93/04C09J123/14  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application 

No 

        Filing Date 

:PCT/CN2017/078528  

:29/03/2017 

(87) International Publication 

No  
:WO/2018/176250  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DOW GLOBAL TECHNOLOGIES LLC 
      Address of Applicant :2040 Dow Center Midland, Michigan 

48674 U.S.A. 

(72)Name of Inventor : 

   1)ZHANG-WATSON, Ling 

   2)MA, Wanfu 
 

(57) Abstract : 

The present disclosure provides a composition. In an embodiment a composition is provided and includes: (A) a propylene-based 

interpolymer having the following: (i) a density from 0.850g/cc to 0.900g/cc; and (ii) a melt viscosity at 177? less than or equal to 10 

000mPa·s.; and (B) a rosin ester containing the following: (i) greater than or equal to 75 mol%aliphatic carbon based on total moles of 

carbon in the rosin ester; and (ii) less than or equal to 3.0 mol%ester group carbon based on total moles of carbon in the rosin ester. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041067 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BLOWOUT PREVENTION SYSTEM INCLUDING BLIND SHEAR RAM 
 

  

(51) International classification  :E21B33/06  

(31) Priority Document No  :15/474365  

(32) Priority Date  :30/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/017737  

:12/02/2018 

(87) International Publication No  :WO/2018/182859  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GENERAL ELECTRIC COMPANY 
      Address of Applicant :1 River Road Schenectady, NY 12345 

U.S.A. 

(72)Name of Inventor : 

   1)DEV, Bodhayan 

   2)TRIVEDI, Deepak 

   3)GAMBLE, Jamie, Clay 

   4)WOLFE, Christopher, Edward 

   5)GILLETTE, Gregory, Ronald 
 

(57) Abstract : 

A seal for a blind shear ram is configured to extend between a first carrier and a second carrier of the blind shear ram. The seal 

includes an outer layer configured to contact at least one of the first carrier and the second carrier to seal a wellbore when the blind 

shear ram is in a closed position. The outer layer has a first stiffness. The seal also includes an inner layer spaced from the outer layer. 

The inner layer has a second stiffness. The seal further includes an anti-extrusion structure extending between the inner layer and the 

outer layer. The anti-extrusion structure has a third stiffness greater than the first stiffness and the second stiffness. The outer layer 

covers the anti-extrusion structure. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041069 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : UNDERCARRIAGE CLAMPING MASTER TRACK LINK 
 

  

(51) International classification  :B62D55/21  

(31) Priority Document No  :15/473863  

(32) Priority Date  :30/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/018830  

:20/02/2018 

(87) International Publication No  :WO/2018/182879  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CATERPILLAR INC. 
      Address of Applicant :100 N.E. Adams Street Peoria, IL 

61629-9510 U.S.A. 

(72)Name of Inventor : 

   1)TRONE, Matthew, W. 

   2)RECKER, Roger, L. 

   3)JOHANNSEN, Eric, J. 
 

(57) Abstract : 

A clamping master track link (202) comprises a body (204) that defines a first bore (218) and a second bore (220) a first aperture (222) 

disposed between the first bore (218) and the second bore (220) a second aperture (224) disposed between the first aperture (222) and 

the second bore (220) a first strut (226) with a first gap (228) disposed between the first aperture (222) and the second aperture (224) a 

second strut (234) with a second gap (236) disposed between the first aperture (222) and the first bore (218) and a bridge (246) 

disposed between the second aperture (224) and the second bore (220). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041070 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : REDUCTION OF REGENERATOR CLOGGING 
 

  

(51) International classification  :C03B5/237C01B3/46C03B3/02  

(31) Priority Document No  :62/478199  

(32) Priority Date  :29/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/024250  

:26/03/2018 

(87) International Publication No  :WO/2018/183146  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PRAXAIR TECHNOLOGY, INC. 
      Address of Applicant :10 Riverview Road Danbury, CT 06810 

U.S.A. 

(72)Name of Inventor : 

   1)KOBAYASHI, Hisashi 

   2)WU, Kuang-Tsai 
 

(57) Abstract : 

A thermochemical regenerator system is operated without encountering accumulation of unwanted solids on the interior surfaces of 

the passages through which flue gas passes. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041071 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A HYDRAULIC CIRCUIT FOR AN ADAPTIVE PARK BRAKING SYSTEM AND METHOD OF 

OPERATION THEREOF 
 

  

(51) International classification  :B60T7/12B60T8/17E02F9/20  

(31) Priority Document No  :62/484158  

(32) Priority Date  :11/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059202  

:10/04/2018 

(87) International Publication No  :WO/2018/189202  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DANA ITALIA S.R.L. 
      Address of Applicant :Localita Linfano Zona Industriale 

38062 Arco Italy 

(72)Name of Inventor : 

   1)COSOLI, Ettore 

   2)GROTT, Matteo 

   3)MOSER, Davide 

   4)ORNELLA, Giulio 

   5)SCHNEIDER, Mark M. 

   6)SERRAO, Lorenzo 

   7)VECCHIONI, Bernhard 

   8)ZENDRI, Fabrizio 
 

(57) Abstract : 

A hydraulic circuit for an adaptive park braking system and method of operation thereof. The method of operating an adaptive park 

braking system includes providing a vehicle having a motor a front axle system a rear axle system wherein the front axle system has 

one or more front axle braking systems and the rear axle system has one or more rear axle braking systems. Identifying when the 

vehicle is engaged in a digging operation. Disconnecting the front axle system or the rear axle system from driving engagement with 

the motor of the vehicle. Activating the one or more braking systems of the disconnect axle system to apply an amount of force to the 

disconnected axle system of the vehicle. Then applying an amount of torque with the motor to the axle system in driving engagement 

with the motor. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041080 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METAL BRAIDED HOSE 
 

  

(51) International classification  :F16L11/08F16L11/10  

(31) Priority Document No  :201711013268  

(32) Priority Date  :13/04/2017 

(33) Name of priority country  :India 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059352  

:12/04/2018 

(87) International Publication No  :WO/2018/189278  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)EATON INTELLIGENT POWER LIMITED 
      Address of Applicant :30 Pembroke Road Dublin, 4 Ireland 

(72)Name of Inventor : 

   1)SINGH, Dipak 

   2)DEVECI, Ferruh 

   3)SCHMIDT, J¼rgen 
 

(57) Abstract : 

The invention relates to a metal braided hose comprising: - an inner tube (2) of an elastic material such as a synthetic rubber; - a first 

metal wire braided layer (3) enveloping the outer surface of the inner tube; - a second metal wire braided layer (4) enveloping the first 

metal wire braided layer; wherein the wire thickness of the second metal wire braided layer (4) is smaller than the wire thickness of 

the first metal wire braided layer (3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041085 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ASSEMBLY OF A CARRIER AND A PLURALITY OF ELECTRICAL CIRCUITS FIXED THERETO 

AND METHOD OF MAKING THE SAME 
 

  

(51) International classification  :H01L21/683  

(31) Priority Document No  :PA 2017 70214  

(32) Priority Date  :24/03/2017 

(33) Name of priority country  :Denmark 

(86) International Application No 

        Filing Date 

:PCT/EP2018/057460  

:23/03/2018 

(87) International Publication No  :WO/2018/172525  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CARDLAB APS 
      Address of Applicant :H¸rk¦r 14, 1. 2730 Herlev Denmark 

(72)Name of Inventor : 

   1)NIELSEN, Finn 

   2)NIELSEN, Henning, Bonde 

   3)GIEDENBACHER, Robert, Bernt 
 

(57) Abstract : 

A method of obtaining an elongate carrier (12) to which a plurality of circuits (14) are fixed at their outer portions. The central 

portions (141) of the circuits are removed while the outer portions remain fixed to the carrier. A circuit (14) is fastened to a carrier 

(12) where electrical conductors extend from conducting pads of the circuit through holes (121) in the carrier to conducting pads of 

the carrier on an opposite side of the carrier. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041087 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CONTAINER INTENDED FOR VACUUM-STORAGE OF FOODS COVER ASSEMBLY 

COMPRISING THE CONTAINER AND THE COVER AND SYSTEM FOR VACUUM-PACKING FOODS 
 

  

(51) International 

classification  
:B65B31/04B65D81/20B65D51/16  

(31) Priority Document No  :1753286  

(32) Priority Date  :14/04/2017 

(33) Name of priority country  :France 

(86) International Application 

No 

        Filing Date 

:PCT/EP2018/059485  

:13/04/2018 

(87) International Publication 

No  
:WO/2018/189351  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BOURREC, Jean-Fran§ois 
      Address of Applicant :1, avenue guy de Collongue 69130 

ECULLY France 

(72)Name of Inventor : 

   1)BOURREC, Jean-Fran§ois 
 

(57) Abstract : 

The invention relates to a container intended for vacuum-storage of foods comprising a tube (46) for passing air which is open at the 

two ends thereof. The invention also relates to a cover (6) for closing the container. This cover comprises a means (60) for connecting 

with the tube (46) of the container a channel (5.2 5.3) for passing air extending between a first opening (61) defined by the connection 

means (60) and a second opening (50) a member (66) for closing a channel such as a valve and a mechanism (62 72 76 74) for 

opening an air passage (64) between the first opening (61) and another opening such as the second opening (50). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041088 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : LUBRICANT COMPOSITION IN PARTICULAR FOR LIMITING FRICTION 
 

  

(51) International classification  :C10M141/12  

(31) Priority Document No  :1753155  

(32) Priority Date  :11/04/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/EP2018/059249  

:11/04/2018 

(87) International Publication No  :WO/2018/189223  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TOTAL MARKETING SERVICES 
      Address of Applicant :24 Cours Michelet 92800 PUTEAUX 

France 

   2)CENTRE NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE 

   3)ECOLE CENTRALE DE LYON 
(72)Name of Inventor : 

   1)THIEBAUT, Benoit 

   2)DESHPANDE, Pushkar 

   3)DASSENOY, Fabrice 

   4)MINFRAY, Clotilde 
 

(57) Abstract : 

The invention concerns a lubricant composition comprising: at least one base oil; 0.05 to 1.5% by weight of an organomolybdenum 

compound; and 0.005 to 1% by weight of TiO2 particles. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041092 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEM AND METHOD FOR DETERMINING A STATUS OF A VEHICLE BATTERY 
 

  

(51) International classification  :G01R31/36  

(31) Priority Document No  :10 2017 206 071.9  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date 

:PCT/EP2018/055477  

:06/03/2018 

(87) International Publication No  :WO/2018/188857  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ROBERT BOSCH GMBH 
      Address of Applicant :Postfach 30 02 20 70442 Stuttgart 

Germany 

(72)Name of Inventor : 

   1)GUPTA, Sanghmitra 
 

(57) Abstract : 

The invention relates to a system and a method for determining a current and/or forecast status of a vehicle battery (1) of a vehicle. 

The system (10) is designed with: a detection device (12) by means of which a current voltage value of a voltage on board the vehicle 

can be detected wherein the detection device (12) is configured to repeatedly detect a respective current idle-state voltage value during 

at least one idle state of the vehicle; a data storage device (14) in which at least one voltage threshold value is stored; an adjustment 

device (16) which is designed to adjust the at least one voltage threshold value in the data storage device (14) based on the detected 

idle-state voltage values; and a computer device (18) which is designed to determine the current or forecast status of the vehicle 

battery (1) based on a comparison of a provided comparable voltage value with at least the at least one adjusted voltage threshold 

value and to emit an output signal (91) which indicates the determined current and/or forecast status of the vehicle battery (1). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041094 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHODS AND COMPOSITIONS FOR DELIVERING MYCOPHENOLIC ACID ACTIVE AGENTS 

TO NON-HUMAN MAMMALS 
 

  

(51) International classification  :A61K9/16A61K9/50A61K31/343  

(31) Priority Document No  :62/470806  

(32) Priority Date  :13/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/022266  

:13/03/2018 

(87) International Publication 

No  
:WO/2018/170022  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)OKAVA PHARMACEUTICALS, INC. 
      Address of Applicant :2047 Polk Street San Francisco, 

California 94109 U.S.A. 

(72)Name of Inventor : 

   1)KLOTSMAN, Michael 

   2)SHIVANAND, Padmaja 

   3)ANDERSON, Wayne H. 

   4)SATHYAN, Gayatri 
 

(57) Abstract : 

The present disclosure provides methods and compositions for modified delivery of mycophenolic acid active agents including sodium 

mycophenolate in veterinary subjects. Presently disclosed methods and compositions are useful for example to treat autoimmune 

diseases blood disorders associated with IMPDH activity and immune rejection related to transplant or graft procedures. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041100 A 

(19) INDIA  

(22) Date of filing of Application :10/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AUTOMATIC FLUID PRODUCT INJECTION DEVICE 
 

  

(51) International classification  :A61M5/145  

(31) Priority Document No  :1753096  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :France 

(86) International Application No 

        Filing Date 

:PCT/FR2018/050863  

:06/04/2018 

(87) International Publication No  :WO/2018/189462  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)APTAR FRANCE SAS 
      Address of Applicant :Lieudit Le Prieur© 27110 LE 

NEUBOURG France 

(72)Name of Inventor : 

   1)REEVES, Sam 
 

(57) Abstract : 

Automatic fluid product injection device comprising a body (1) attached to a holder (2) intended to contact a region to be injected said 

body (1) containing one or more fluid product reservoirs (5) each containing an injection plunger (6) a needle assembly (4) having an 

injection needle (40) for penetrating into the region to be injected and an injection mechanism (7 8 9 10 11) said needle assembly (4) 

comprising an injection needle for penetrating into the region to be injected and a shape memory alloy insertion actuator wherein the 

injection mechanism comprises a retraction ring (42) a needle holder (44) an insertion ring (45) a retraction spring (46) an actuating 

ring (47) and an insertion spring (48) the insertion spring (48) and the retraction spring (46) being at rest kept in a compressed state by 

respective locking means and wherein the actuation of the actuator (49) via heating such that it reaches about 50% of the possible 

contraction causes the actuating ring (47) to move relative to the insertion ring (45) to which one end of the actuator (49) is attached 

said movement causing the release of the needle holder (44) thereby extending the insertion spring (48) which causes the needle 

holder (44) and the injection needle (40) to penetrate into the region to be injected and the actuation of the actuator (49) via heating 

such that it reaches 100% of the possible contraction causes the actuating ring (47) to move relative to the retraction ring (42) said 

movement causing the release of the insertion ring (45) and of the assembly composed of the needle holder (44) and the injection 

needle (40) such that the retraction spring (46) retracts the injection needle (40) out of the region to be injected. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917025323 A 

(19) INDIA  

(22) Date of filing of Application :26/06/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SYSTEMS AND METHODS FOR PROVIDING AIR FLOW IN A GROW POD 
 

  

(51) International classification  :A01G31/04A01G9/24  

(31) Priority Document No  :62/519304  

(32) Priority Date  :14/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/031508  

:08/05/2018 

(87) International Publication No  :WO 2018/231369  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GROW SOLUTIONS TECH LLC 
      Address of Applicant :487 East 1750 North Vineyard, Utah 

84059 United States of America U.S.A. 

(72)Name of Inventor : 

   1)MILLAR, Gary Bret 

   2)STOTT, Mark Gerald 

   3)TUELLER, Todd Garrett 

   4)HURST, Michael Stephen 

   5)BENTLEY, Alan Ray 

   6)WOODBURY, Taylor John 
 

(57) Abstract : 

An air flow control system for an assembly line grow pod is provided. The air flow control system includes a shell including an 

enclosed area, one or more carts moving on a track within the enclosed area, an air supplier within the enclosed area, one or more 

outlet vents coupled to the air supplier, and a controller. The controller includes one or more processors, one or more memory 

modules, and machine readable instructions stored in the one or more memory modules that, when executed by the one or more 

processors, cause the controller to identify a plant on the one or more carts, determine an airflow rate based on an airflow recipe for 

the identified plant, and control the air supplier to output air through the one or more outlet vents at the airflow rate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201918036283 A 

(19) INDIA  

(22) Date of filing of Application :10/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CHROMATOGRAPHIC PROCESS FOR THE PRODUCTION OF HIGHLY PURIFIED 

POLYUNSATURATED FATTY ACIDS 
 

  

(51) International classification  :C11B7/005  

(31) Priority Document No  :13305596.2  

(32) Priority Date  :07/05/2013 

(33) Name of priority country  
:EUROPEAN 

UNION 

(86) International Application No 

        Filing Date 

:PCT/EP2014/058166  

:23/04/2014 

(87) International Publication No  :WO/2014/180654  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filed on 

:10609/DELNP/2015  

:19/11/2015 
 

  

(71)Name of Applicant :  

   1)GROUPE NOVASEP 
      Address of Applicant :Site Eiffel, Boulevard de la Moselle, F-

54340 Pompey, France France 

(72)Name of Inventor : 

   1)ERIC VALERY 

   2)PHILIPPE ADAM 

   3)JEAN BLEHAUT 
 

(57) Abstract : 

The invention relates to a process for recovering a first polyunsaturated fatty acid from a feed mixture, wherein the feed mixture 

comprises at least a second fatty acid in addition to the first polyunsaturated fatty acid, the process comprising: - performing a main 

step of chromatographic separation using an aqueous organic eluent and thereby collecting a first stream of eluent enriched in the first 

polyunsaturated fatty acid and a second stream of eluent enriched in the second fatty acid; - subjecting the second stream of eluent to a 

concentration step so as to obtain a stream of concentrated fatty acids on the one hand and a depleted second stream of eluent on the 

other hand, wherein the water-to-organic ratio of the depleted second stream of eluent is lower than the water-to-organic ratio of the 

second stream of eluent; recycling at least part of the depleted second stream of eluent to use it in the main step of chromatographic 

separation. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201918036510 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : œPROCESS FOR THE PREPARATION OF PLEUROMUTILINS• 
 

  

(51) International classification  :C07C319/20  

(31) Priority Document No  :10450092.1  

(32) Priority Date  :26/05/2010 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date 

:PCT/AT2011/000237  

:23/05/2011 

(87) International Publication No  :WO/2011/146954  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filed on 

:9451/DELNP/2012  

:01/11/2012 
 

  

(71)Name of Applicant :  

   1)NABRIVA THERAPEUTICS GmbH 
      Address of Applicant :Leberstrasse 20, 1110 Vienna, Austria 

Austria 

(72)Name of Inventor : 

   1)RIEDL, Rosemarie 

   2)HEILMAYER, Werner 

   3)SPENCE, Lee 
 

(57) Abstract : 

Process for the preparation of a Compound of formula I in the form of a single stereoisomer in crystalline form, comprising 

deprotecting the amine group in a Compound of formula IIa or in a mixture of a compound of formula IIa With a compound of 

formula IIb and isolating a Compound of formula I from the reaction mixture; Compounds and salts of Compounds of formula I in 

crystalline form; pharmaceutical compositions comprising such salts; processes for the preparation of intermediates and intermediates 

in a process for the preparation of a Compound of formula I. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201918036613 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PRODUCTION OF ODD CHAIN FATTY ACID DERIVATIVES IN RECOMBINANT MICROBIAL 

CELLS 
 

  

(51) International classification  :C12P7/6409  

(31) Priority Document No  :13/232,927  

(32) Priority Date  :14/09/2011 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2012/028256  

:08/03/2012 

(87) International Publication No  :WO/2013/039563  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filed on 

:1856/DELNP/2014  

:11/03/2014 
 

  

(71)Name of Applicant :  

   1)REG LIFE SCIENCES, LLC 
      Address of Applicant :600 Gateway Boulevard, South San 

Francisco, California 94080, United States of America U.S.A. 

(72)Name of Inventor : 

   1)LEE, Grace J. 

   2)HALIBURTON, John R. 

   3)HU, Zhihao 

   4)SCHIRMER, Andreas W. 
 

(57) Abstract : 

Recombinant microbial cells are provided which have been engineered to produce fatty acid derivatives having linear chains 

containing an odd number of carbon atoms by the fatty acid biosynthetic pathway. Also provided are methods of making odd chain 

fatty acid derivatives using the recombinant microbial cells, and compositions comprising odd chain fatty acid derivatives produced by 

such methods. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.72/DEL/2013 A 

(19) INDIA  

(22) Date of filing of Application :09/01/2013 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : AN IMPROVED AIR-CONDITIONED BED 
 

  

(51) International classification  
:F24F 

12/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PRADYUMNA PANDEY 
      Address of Applicant :31-C, Moti Lal Nehru Marg, Allahabad 

Uttar Pradesh India 

(72)Name of Inventor : 

   1)PRADYUMNA PANDEY 
 

(57) Abstract : 

An improved air-conditioned bed for providing air flow and maintaining the air at desired temperature by removing warm stale air 

from thermally insulated enclosed space over the air-conditioned bed formed by means of collapsible foldable panels, a bed-base 

having inlets manifold and passages for distribution of air, fan and evaporator unit, control system, fire protection, and Inlet manifold 

for suction of warm stale air into bed-base from the enclosed air conditioned space over the bed-base; Collapsible side, front-end and 

top panels; Enthalpy wheel for exchange of heat between incoming warm air and outgoing cool air from enclosure formed by folding 

panels; Torsion Springs and gas cylinders for erecting or collapsing panels connected with the bed-base; a standalone compressor; and 

a condenser unit. 

  

No. of Pages : 27 No. of Claims : 29 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54285 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041111 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : BIO-BASED POLYURETHANE RESIN BIO-BASED POLYURETHANE RESIN SOLUTION AND 

PRINTING INK 
 

  

(51) International 

classification  
:C08L75/06C08G18/68C08G63/553  

(31) Priority Document No  :2017-087370  

(32) Priority Date  :26/04/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/016596  

:24/04/2018 

(87) International Publication 

No  
:WO/2018/199085  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DAINICHISEIKA COLOR & CHEMICALS MFG. CO., 

LTD. 
      Address of Applicant :7-6, Nihonbashi Bakuro-cho 1-chome, 

Chuo-ku, Tokyo 1038383 Japan 

(72)Name of Inventor : 

   1)MISAIZU Iwao 

   2)SATO Hiromasa 

   3)UMEZU Motoaki 

   4)GOTO Hiroki 

   5)NATSUI Tomoyuki 
 

(57) Abstract : 

Provided are: a polyurethane resin having a high biomass degree which exhibits excellent adhesion performance particularly to a 

biomass plastic base enables excellent dispersion of a pigment that is contained therein at a high concentration and is useful as a 

binder for printing inks; and a printing ink prepared using the polyurethane resin. A bio-based polyurethane resin produced by reacting 

a bio-polyol (A) with an isocyanate (B) wherein the component (A) is a bio-based polyester polyol which contains plant-derived 

components and is a condensation product of a diol component (a) and a dicarboxylic acid component (b) the component (a) contains 

at least one compound selected from ethylene glycol 12-propanediol 13-propanediol 14-butanediol 110-decanediol and a dimer diol all 

of which are plant-derived the component (b) contains plant-derived succinic acid and another dicarboxylic acid the (plant-derived 

succinic acid)/(another carboxylic acid) ratio is 98/2 to 5/95 and the content of the plant-derived components relative to 100% by mass 

of the bio-based polyurethane resin is 35% or more; and a printing ink. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041113 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND DEVICE FOR PAGING 
 

  

(51) International classification  :H04W68/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/CN2017/078138  

:24/03/2017 

(87) International Publication No  :WO/2018/170902  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No.18 Haibin Road, Wusha, Chang'an 

Dongguan, Guangdong 523860 China 

(72)Name of Inventor : 

   1)LIU, Jianhua 

   2)YANG, Ning 
 

(57) Abstract : 

Provided are a method and device for paging. The method comprises: a first terminal device receiving first area information sent by a 

second terminal device wherein the first area information is used for a network device to determine a paging area of the second 

terminal device according to the first area information; and the first terminal device sending the first area information to the network 

device. By means of the method for paging of the present application a network device can determine a paging area of a second 

terminal device according to first area information. Therefore when the network device needs to page the second terminal device the 

network device can initiate paging for the second terminal device only in the determined paging area so that paging overheads can be 

reduced. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917019797 A 

(19) INDIA  

(22) Date of filing of Application :20/05/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND APPARATUS FOR CONTROLLING WIND TURBINE POWER 
 

  

(51) International classification  :H02J 3/18  

(31) Priority Document No  :201711450275.5  

(32) Priority Date  :27/12/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/086175  

:09/05/2018 

(87) International Publication No  :WO/2019/128035  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Beijing Goldwind Science & Creation Windpower 

Equipment Co., Ltd 
      Address of Applicant :No. 19 Kangding Road, Beijing 

Economic & Technological Development Zone Daxing District 

Beijing P.R. China 100176 China 

(72)Name of Inventor : 

   1)WU, Xianyou 

   2)XIAO, Shuowen 
 

(57) Abstract : 

Provided are a power control method and a device for a wind turbine generator system. The method comprises: determining a 

compensation value of an active power target value according to a power difference between a net power and the active power target 

value (S100); determining an active power set value according to the active power target value and the compensation value (S200); 

and performing variable current and pitch control according to the active power set value (S300). 

  

 

No. of Pages : 22 No. of Claims : 10 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54288 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917026320 A 

(19) INDIA  

(22) Date of filing of Application :01/07/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CUTTING APPARATUS 
 

  

(51) International classification  :D06H7/00  

(31) Priority Document No  :201710343591.6  

(32) Priority Date  :16/05/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/086415  

:11/05/2018 

(87) International Publication No  :WO 2018/210180  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GBOS LASER INC 
      Address of Applicant :East Street No.1, Tai Chu Fang Village, 

Tongsha, Dongcheng District Dongguan, Guangdong 523000 

China 

(72)Name of Inventor : 

   1)LIU, Wen 
 

(57) Abstract : 

A cutting apparatus comprises: a material feeding device; a material feeding port a cutting workstation and a product collection 

workstation that are sequentially disposed in a material feeding direction of the material feeding device; a gantry (21) provided with at 

least one cutter holder (4) in a suspended manner for mounting a cutting tool. A moving device for driving the cutter holder (4) to 

move in a 3D space is disposed between the gantry (21) and the cutter holder (4). A material drawing and pressing device and a 

material fixing and pressing device are disposed sequentially in the material feeding direction between a feed inlet and the cutting 

workstation. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041214 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : MULTI-SENSOR MAGNETO-MONITORING-IMAGING SYSTEM 
 

  

(51) International classification  :A61B5/04A61B5/05  

(31) Priority Document No  :2017901777  

(32) Priority Date  :12/05/2017 

(33) Name of priority country  :Australia 

(86) International Application No 

        Filing Date 

:PCT/IB2018/053101  

:04/05/2018 

(87) International Publication No  :WO/2018/207061  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COMPUMEDICS LIMITED 
      Address of Applicant :30-40 Flockhart Street Abbotsford, 

Victoria 3067 Australia 

(72)Name of Inventor : 

   1)BURTON, David 
 

(57) Abstract : 

The present invention provides a magnetic monitoring system for imaging monitoring scanning or mapping for brain or heart activity 

of subjects including children and adults the system comprising of a magnetoencephalographic or magnetocardiographic system 

incorporating SQUID sensors for measuring brain activity or heart activity the system including a plurality of Dewar helmets of 

variable sizes and shapes; and a plurality of monitoring interfaces;wherein the sensor system helmet is moveable by horizontal Dewar 

rotation. The sensor system includes configurations where the size and shape of helmets in the system may be different to 

accommodate different sized subjects for monitoring simultaneously. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041215 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PRESS MOLD DEVICE AND PRODUCTION METHOD FOR PRESS-MOLDED ARTICLES 
 

  

(51) International classification  :B21D5/01B21D22/20B21D22/26  

(31) Priority Document No  :2017-062445  

(32) Priority Date  :28/03/2017 

(33) Name of priority country  :Japan 

(86) International Application 

No 

        Filing Date 

:PCT/JP2018/010827  

:19/03/2018 

(87) International Publication 

No  
:WO/2018/180710  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)JFE STEEL CORPORATION 
      Address of Applicant :2-3, Uchisaiwai-cho 2-chome, Chiyoda-

ku, Tokyo 1000011 Japan 

   2)H-ONE CO.,LTD. 
(72)Name of Inventor : 

   1)MIYAKE Hiroto 

   2)SHINMIYA Toyohisa 

   3)TOYODA Daisuke 

   4)TAKEBE Hiroyuki 

   5)KONKAWA Youichi 
 

(57) Abstract : 

In order to be capable of reducing warping in a vertical wall section during pressing without buckling occurring the present invention 

press-molds one vertical wall section in a linear shape and press-forms the other vertical wall section so as to bend and form a hat 

cross-section shape not having a flange section. The present invention comprises: a punch and pad having a top plate interposed 

therebetween; a bending blade for bending and molding vertical wall sections; and a stopper facing the bending blade. The punch is 

supported by a first cushion component. The bending blade has: an upper mold component and a lower mold component that are 

arranged facing in the pressing direction and having an interval (D) therebetween equal to a set compression value in the range of 2%-

6% of the height of the vertical wall section; and a second cushion component interposed between the upper mold component and the 

lower mold component maintaining the interval (D) and capable of contracting in the pressing direction. The cushion pressure of the 

second cushion component is smaller than the cushion pressure of the first cushion component and is a cushion pressure sufficient so 

as to prevent contracting during bending and molding of the vertical wall section. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041312 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TARGETED MOSQUITOCIDAL TOXINS 
 

  

(51) International 

classification  
:C12N15/82A01N63/00C07K14/18  

(31) Priority Document No  :62/481199  

(32) Priority Date  :04/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/025907  

:03/04/2018 

(87) International Publication 

No  
:WO/2018/187342  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BAYLOR UNIVERSITY 
      Address of Applicant :213 Pat Neff Hall, One Bear Place, Box 

97034 Waco, TX 76798-7034 U.S.A. 

(72)Name of Inventor : 

   1)KEARNEY, Christopher, Michel 

   2)PRUETT, Grace 
 

(57) Abstract : 

Insecticidal toxins described herein are fused toxin peptides made up of a targeting domain fused to a toxin domain. The targeting 

peptide generates a specific association with mosquitoes by causing the fused toxin peptide to bind mosquitoes in a way that leads to 

the insecticidal activity. Transgenic plants described herein are mosquitocidal by expressing an insecticidal toxin protein in nectar that 

includes a targeting peptide to ensure specificity against mosquitoes. These transgenic plants serve as role models for safety since they 

are non-crop plants and specific to one mosquito species. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201717044987 A 

(19) INDIA  

(22) Date of filing of Application :14/12/2017 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : STEEL SHEET AND METHOD FOR PRODUCING OF SAME 
 

  

(51) International classification  :C21D1/673  

(31) Priority Document No  
:2015-

106755  

(32) Priority Date  :26/05/2015 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NIPPON STEEL & SUMITOMO METAL 

CORPORATION 
      Address of Applicant :6 1 MARUNOUCHI 2 CHOME 

CHIYODA KU TOKYO 1008071 Japan 

(72)Name of Inventor : 

   1)KEN TAKATA 
 

(57) Abstract : 

A steel sheet improved in hardenability and material formability having a predetermined chemical composition, characterized in that, 

in the metal structure of the steel sheet, an average grain size of carbides is 0.4 pm to 2.0 \xm,  an area ratio of pearlite is 6% or less, 

when a number of carbides in ferrite grains is A and a number of carbides at ferrite grain-boundaries is B, B/A>lf and when an X-ray 

diffraction intensity at {211}<011> at a plane of a part of 1/2 sheet thickness of the steel sheet is denoted by II and an X-ray 

diffraction intensity at {100}<011> is denoted by 10, I1/I0<1 is satisfied, and the steel sheet has a Vickers hardness of 100 HV to 150 

HV. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201719047337 A 

(19) INDIA  

(22) Date of filing of Application :29/12/2017 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A TOASTER ATTACHMENT 
 

  

(51) International classification  :A47J37/0871  

(31) Priority Document No  :478/DEL/2014  

(32) Priority Date  :18/02/2014 

(33) Name of priority country  :India 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filed on 

:201617031768  

:18/09/2016 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Skillers Inventions Private Limited 
      Address of Applicant :5/602 C1, ShaktiKunj Apartment, Opp. 

Block-B Market, Sector-62, Noida, Uttar Pradesh, India. Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)KESARWANI, Gyan Prakash 
 

(57) Abstract : 

An attachment for pop-up toasters is disclosed. The attachment comprises a top frame; three vertical means that prevent a bread slice 

from coming in contact with inside parts of the toaster, and fixed to top frame in downward direction on its three sides; and a bottom 

frame that moves up and down between three vertical means. A pivotal lock is provided on top surface of toaster to hold top frame 

when attachment is positioned within a slice slot of toaster. Bottom frame moves up and down guided by a downward wire fixed to 

top frame and passing through a hole in bottom frame; or through a T shaped extension on bottom frame, which engages with a slot in 

a vertical strip fixed to top frame extending in downward direction. A switch is coupled to lock to ensure safety to prevent electric 

supply when lock is moved to take out attachment. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201817000976 A 

(19) INDIA  

(22) Date of filing of Application :09/01/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : TECHNIQUE FOR REPORTING CHANNEL STATE INFORMATION 
 

  

(51) International classification  :H04L1/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/EP2017/083857  

:20/12/2017 

(87) International Publication No  :WO/2019/120520  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
      Address of Applicant :164 83 Stockholm Sweden 

(72)Name of Inventor : 

   1)FR–BERG OLSSON, Jonas 

   2)CIRKIC, Mirsad 

   3)BERGLUND, Joel 
 

(57) Abstract : 

A technique for reporting channel state information, CSI, from a wireless device to a radio node is described. The wireless device is 

wirelessly connected or connectable to the radio node. Different CSI configurations associated with different CSI states (502, 504) are 

stored at the wireless device. The CSI configurations comprise at least one transition criterion for a state transition (506; 508) between 

the CSI states (502, 504). As to a method aspect of the technique, the wireless device determines the state transition (506; 508) to a 

CSI state (502; 504) among the CSI states if the corresponding transition criterion is fulfilled and reports the CSI according to the CSI 

configuration that is associated with the CSI state (502; 504) resulting from the determination. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917002663 A 

(19) INDIA  

(22) Date of filing of Application :22/01/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : DRILL 
 

  

(51) International classification  :B23B51/00  

(31) Priority Document No  :2017-116019  

(32) Priority Date  :13/06/2017 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date 

:PCT/JP2018/018283  

:11/05/2018 

(87) International Publication No  :WO 2018/230218  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SUMITOMO ELECTRIC HARDMETAL CORP. 
      Address of Applicant :1-1, Koyakita 1-chome, Itami-shi, 

Hyogo 6640016 Japan 

(72)Name of Inventor : 

   1)NAKATA, Shinya 
 

(57) Abstract : 

This drill is provided with a rake surface a relief surface and an outer peripheral surface. The relief surface is continuous with the rake 

surface. The outer peripheral surface is continuous with both the rake surface and the relief surface. The ridge line between the rake 

surface and the relief surface forms a cutting edge. The ridge line between the rake surface and the outer peripheral surface forms an 

outer peripheral end. The rake surface has grooves periodically formed therein and extending relative to the axis of the drill at an angle 

greater than the angle of twist of the drill. The depth of the grooves is 1.5 µm or greater. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917009348 A 

(19) INDIA  

(22) Date of filing of Application :11/03/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : RAIL INTERIOR COMPLIANT THERMOPLASTIC COMPOSITE 
 

  

(51) International classification  :B32B5/12B32B5/24B32B7/12  

(31) Priority Document No  :62/510348  

(32) Priority Date  :24/05/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/IB2018/053318  

:11/05/2018 

(87) International Publication No  :WO 2018/215870  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SABIC GLOBAL TECHNOLOGIES B.V. 
      Address of Applicant :Plasticslaan 1 4612 PX Bergen Op 

Zoom Netherlands 

(72)Name of Inventor : 

   1)SOLENICKI, Goran 

   2)WISMANS, Joris 

   3)KULKARNI, Sandeep Chandrakant 

   4)œRein Mollerus Faber• 

   5)SCHWARTZ, Erik 
 

(57) Abstract : 

Fire-retardant composites, methods of making fire-retardant composites, and use thereof are described. A fire-retardant composite can 

include at least two fire-retardant laminates, and a porous thermoplastic core material disposed between the at least two fire- retardant 

laminates. Each laminate can have one or more ply, each of the plies can include a plurality of fibers in a thermoplastic polymer 

matrix that includes a fire-retardant composition. The fire-retardant composite meets European fire-retardant standards for rail 

transportation. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201814040355 A 

(19) INDIA  

(22) Date of filing of Application :25/10/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : A DOSAGE IN FILM PACKAGE FORM, AN FILM COMPOSITION AND A PROCESS FOR 

PREPARATION THEREOF 
 

  

(51) International classification  :B01D 67/00  

(31) Priority Document No  :10201804058R  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :Singapore 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)RKS Global Pte Ltd 
      Address of Applicant :300 Beach Road, #22-01/02 The 

Concourse, Singapore 199555. Singapore 

(72)Name of Inventor : 

   1)GUPTA, Rohan Kumar 

   2)GUPTA, Rajiv Kumar 
 

(57) Abstract : 

The present disclosure envisages an edible film composition for delivering predetermined amount of at least one edible composition to 

the oral cavity. The present disclosure also envisages a dosage form comprising the edible composition wrapped within the edible 

film. Typically, the dosage form comprises at least one edible composition wrapped within at least one layer of an edible film. The 

edible film composition disintegrates quickly upon placement in the oral cavity without leaving substantial residue which needs to be 

swallowed or ejected from the mouth. Typically, the edible composition can be at least one selected from the group consisting of 

mouth fresheners, mukhwas, mint, chocolate, arica nut, coconut, after-meal snack or digestive aid, confectionery food product, and 

fennel seeds. Also envisaged is a process for preparing the edible film composition and the dosage form. 

  

No. of Pages : 15 No. of Claims : 16 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54298 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201817047910 A 

(19) INDIA  

(22) Date of filing of Application :18/12/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ENERGY STORAGE SYSTEM FOR PHOTOVOLTAIC ENERGY AND METHOD OF STORING 

PHOTOVOLTAIC ENERGY 
 

  

(51) International classification  :H02J3/38H02J3/32  

(31) Priority Document No  :62/506291  

(32) Priority Date  :15/05/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/032495  

:14/05/2018 

(87) International Publication No  :WO 2018/213157  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DYNAPOWER COMPANY LLC 
      Address of Applicant :85 Meadowland Drive South 

Burlington, Vermont 05403 U.S.A. 

(72)Name of Inventor : 

   1)PALOMBINI, John C. 

   2)SOMANI, Apurva 
 

(57) Abstract : 

An energy system for renewable energy applications includes a renewable energy source, a bidirectional inverter connected to an AC 

bus and a DC bus, an energy storage unit connected to the bidirectional DC/DC converter, and a control system comprising one or 

more controllers coupled to the bidirectional inverter and the bidirectional DC/DC converter. The bidirectional inverter is connected to 

the renewable energy source and a bidirectional DC/DC converter through the DC bus. The system is configured to capture low power 

of a photovoltaic (PV) array, energy typically lost to inverter clipping, and through the utilization of ramp rate control. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036570 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : PROCESS FOR THE PREPARATION OF GLYCOPYRROLATE TOSYLATE 
 

  

(51) International classification  :C07D207/12C07C309/30  

(31) Priority Document No  :62/470315  

(32) Priority Date  :12/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/IL2018/050285  

:12/03/2018 

(87) International Publication No  :WO/2018/167776  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SOL-GEL TECHNOLOGIES LTD. 
      Address of Applicant :7 Golda Meir St. Weizmann Science 

Park 7403650 Ness Ziona Israel 

(72)Name of Inventor : 

   1)CHERKEZ, Stephen 

   2)ARAVA, Veera Reddy 

   3)RAYAPUREDDI, Madhusudhanarao 

   4)JASTI, Venkateswarlu 
 

(57) Abstract : 

The present application provides novel process for the preparation of glycopyrrolate tosylate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917036579 A 

(19) INDIA  

(22) Date of filing of Application :11/09/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : METHOD AND SYSTEM FOR SELECTING A SECURE PRIME FOR FINITE FIELD DIFFIE-

HELLMAN 
 

  

(51) International classification  :H04L9/30G09C5/00  

(31) Priority Document No  :15/470259  

(32) Priority Date  :27/03/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/CA2018/050313  

:15/03/2018 

(87) International Publication No  :WO/2018/176122  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CERTICOM CORP. 
      Address of Applicant :4701 Tahoe Boulevard Tahoe A, 6th 

Floor Mississauga, Ontario L4W 0B5 Canada 

(72)Name of Inventor : 

   1)BROWN, Daniel Richard L. 
 

(57) Abstract : 

A method for a Diffie Hellman key exchange, the method including selecting a field size p in the form p=hq + 1, where q is a prime 

number that is one plus a factorial number b, such that q = (b! + 1), and h is a cofactor, such that p=hq + 1 is prime; selecting a 

generator integer g whose order modulo p is the prime q or is divisible by q; choosing a private key x; computing a public key gx mod 

p by raising said generator g to the power of said private key x, using arithmetic modulo said prime field size p; sending said public 

key gx mod p to a correspondent; receiving, from the correspondent, a second public key B comprising g raised to a second private 

key y selected by the correspondent, in the form gy; and creating a key Bx from the received second public key B, by raising said 

second public key B to the power of said private key x, using arithmetic modulo said prime field size p. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014687 A 

(19) INDIA  

(22) Date of filing of Application :11/04/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : SUPPORTING STRUCTURE FOR CONCURRENTLY HOLDING A PLURALITY OF CONTAINERS 

FOR SUBSTANCES FOR PHARMACEUTICAL, MEDICAL OR COSMETIC APPLICATIONS, AND TRANSPORT 

STRUCTURE COMPRISING THE SAME 
 

  

(51) International classification  :B65D1/36  

(31) Priority Document No  
:10 2018 

111 491.5  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  :Germany 

(86) International Application No 

        Filing Date  
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:NA 

(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)SCHOTT Schweiz AG 
      Address of Applicant :St. Josefen-Str. 20, St. Gallen CH-9001 

(CH) Switzerland 

(72)Name of Inventor : 

   1)KOMANN, Christian 

   2)HILBER, David 

   3)RENZ, Markus 
 

(57) Abstract : 

The invention relates to a supporting structure for concurrently supporting a plurality of containers (50, 51) for substances for 

pharmaceutical, medical or cosmetic applications, comprising a plurality of receptacles (5), wherein the receptacles are arranged in a 

regular arrangement, are formed by circumferential side-walls and wherein an upper side of the supporting structure (1) is formed as a 

plate-shaped carrier (2). According to the invention, the receptacles are polygonal in shape when viewed in a plan view, wherein a 

side-wall (10) is formed as a common partition wall between respective two directly adjacent receptacles (5) of the plurality of 

receptacles. The receptacles can therefore be directly adjacent to each other, which enables optimum packing density, especially with 

a hexagonal basic shape of the receptacles. Due to the shared partition wall, filigree, double-walled structures can be effectively 

avoided, which considerably simplifies production by injection molding from a plastic material. Thereby, also a very high inherent 

stiffness of the supporting structure can be achieved. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914014716 A 
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(54) Title of the invention : INSTALLATION AND METHOD FOR THE FORMATION OF AT LEAST ONE CORNER REGION 

IN A METAL PLATE 
 

  

(51) International classification  :B21D19/043  

(31) Priority Document No  :EP18382328.5  

(32) Priority Date  :14/05/2018 

(33) Name of priority country  
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   1)FAGOR ARRASATE, S.COOP. 
      Address of Applicant :Barrio San Andr©s, s/n, 20500 
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(72)Name of Inventor : 

   1)ARMENDARIZ HUICI, Alain 

   2)GARITANO ALUSTIZA, Julen 

   3)BIKANDI BIKANDI, Mikel 

   4)BARRASA ARTAMENDI, Ekaitz 
 

(57) Abstract : 

Installation and method for forming at least one corner region (1.0) in a rectangular metal plate (1), the corner region (1.0) being 

formed in the intersection between a first section (1.1) and a second section (1.2) of the metal plate (1). For forming a corner region, 

the bending of the first section (1.1) of the metal plate (1) is performed first, and then the bending of the second section (1.2) of said 

metal plate (1) is performed, at least the region of the first section (1.1) closest to the corner region (1.0) being held and kept immobile 

during said bending of the second section (1.2), said region of the first section (1.1) being released once said bending of the second 

section (1.2) has been completed. 
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(57) Abstract : 

The present disclosure relates to an automatic lock barrel assembling machine. The automatic lock barrel assembling machine 

comprises a conveyor, a proximity sensor positioned on the conveyor, panel positioned on the conveyor, a key reading mechanism is 

positioned on the conveyor, and an insertion junction. The insertion junction comprising a rotary table, a spring insertion mechanism 

and a lock plate insertion mechanism. The spring insertion mechanism placed on the rotary table comprising one or more spring bowl 

feeders, one or more block is connected with a first cylinder, one or more stopper positioned between the first cylinder and one or 

more first block. The lock plate insertion mechanism placed on the rotary table comprising a plurality of lock plate magazines, a 

plurality of pushers placed adjacent to the lock plate magazine to feed one or more lock plates in a container, a manipulator is 

positioned proximate to the container to receive the lock plates, one or more second block having slots for receiving the lock plates 

from the manipulator, a punch is connected with a second cylinder. 
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(54) Title of the invention : SOLAR PANEL CLEANING BRUSH 
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   3)DAHIYA, Garvit 
 

(57) Abstract : 

The present disclosure relates to an apparatus for cleaning large, flat, glass surfaces, particularly surfaces of solar panels. The 

apparatus includes a plurality of brushes 102, each brush 102 including a body 106, and a plurality of bristles 104 arranged in a helical 

manner on the body 106 of the brush 102 such that when the plurality of bristles 104 come in contact with the glass surface while the 

brush 102 is rotating, removal of dust and debris from the glass surface is effected. The apparatus further includes a centre mounting 

shaft 108 at a middle portion of the apparatus, and an end mounting shaft 110 coupled with ends of the brush to enable fast removal 

and installation of the brush 102 with the apparatus, thereby providing a time-efficient cleaning apparatus to remove dust and other 

debris from a glass surface. 
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(57) Abstract : 

The present subject matter provides an oxidation catalyst regeneration method that achieves high regeneration efficiency and 

consumes an extremely small amount of fuel. When an electronic control unit (2) determines that the amount of hydrocarbons 

accumulated on an oxidation catalyst exceeds a first threshold value, the fuel is injected such that high-temperature exhaust gas at a 

temperature higher than a hydrocarbon desorption temperature at which hydrocarbons can be burnt is produced to regenerate the 

oxidation catalyst. When the electronic control unit (2) determines that the amount of sulfur accumulated on the oxidation catalyst 

exceeds a second threshold value, the fuel is injected such that high-temperature exhaust gas at a temperature higher than a sulfur 

desorption temperature at which sulfur can be burnt is produced to regenerate the oxidation catalyst. 
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(57) Abstract : 

A timing and impulse system includes a hardware processor; and a machine-readable storage medium storing instructions that, when 

executed by the hardware processor, cause the hardware processor to receive data pertaining to any or a combination of an orientation 

or an action or an impulse performed by a plurality of users by means of at least one sensor configured on the users; deriving, from the 

received data, a principal reference point based on human energy functional efficiency in a manner such that achievement of the 

reference point by the users during the orientation/action enables creation of shortest path for energy delivery with positive polarity; 

and providing phase coherent electrical and / or magnetic impulses, based upon the received data and the reference point, to an end 

user or an equipment associated with the end user. 
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(57) Abstract : 

Apparatus and methods for inserting and retention testing an electrically conductive contact (4a, 4b) in an electrical connector (2). The 

method includes the following steps: manually partially inserting the contact into a hole (1) formed inside the electrical connector; 

inserting the contact further into the hole by pushing the contact along an axis using an insertion tip (41) that is aligned with the axis 

and that displaces in a first direction along the axis during inserting; and after inserting the contact further into the hole, testing 

retention of the contact inside the electrical connector by pushing the contact along the axis using a test probe (46) that is aligned with 

the axis and that displaces in a second direction opposite to the first direction during retention testing. The force exerted by the test 

probe on the contact is less than a specified contact retention force. The method further includes generating an alert signal if the test 

probe displaces along the axis in the second direction by more than a specified distance during retention testing. 
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(57) Abstract : 

Embodiments herein relate to e.g. a method performed by a radio network node (12) for handling system information of a wireless 

communication network. The radio network node receives, from a wireless device (10), a 5 request for transmission of at least a part 

of the system information, wherein the request is associated with an indication indicating that the request is for a transmission of the at 

least part of the system information. The radio network node further transmits, in a transmission, the requested at least part of the 

system information to the wireless device, wherein one or more properties of 10 the transmission are adapted based on the received 

request; and wherein the transmission is beamformed towards the wireless device and/or the transmission is performed within a time 

interval from the received request. 
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(57) Abstract : 

In exemplary embodiments data transmitters and the data receiver use an individual hopping pattern for communication instead of a 

uniform (global) hopping pattern that is used in the same way by all data transmitters and data receivers in a communications system. 

Said individual hopping pattern can be dependent on an operating parameter and is thus used exclusively by the data transmitter and 

the data receiver or by a small group of data transmitters and/or data receivers thereby making it possible to significantly increase 

immunity to disturbances. 
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(57) Abstract : 

An apparatus for multichannel interference cancellation in a received audio signal comprising two or more received audio channels to 

obtain a modified audio signal comprising two or more modified audio channels is provided. The apparatus comprises a first filter unit 

(112) being configured to generate a first estimation of a first interference signal depending on a reference signal. Moreover the 

apparatus comprises a first interference canceller (114) being configured to generate a first modified audio channel of the two or more 

modified audio channels from a first received audio channel of the two or more received audio channels depending on the first 

estimation of the first interference signal. Furthermore the apparatus comprises a second filter unit (122) being configured to generate 

a second estimation of a second interference signal depending on the first estimation of the first interference signal. Moreover the 

apparatus comprises a second interference canceller (124) being configured to generate a second modified audio channel of the two or 

more modified audio channels from a second received audio channel of the two or more received audio channels depending on the 

second estimation of the second interference signal. 

  

 

No. of Pages : 38 No. of Claims : 15 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54311 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917041332 A 

(19) INDIA  

(22) Date of filing of Application :11/10/2019 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : CONVEYOR TRANSFER GUARDS 
 

  

(51) International 

classification  
:B65G47/52B65G47/56B65G47/66  

(31) Priority Document No  :15/483588  

(32) Priority Date  :10/04/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/026505  

:06/04/2018 

(87) International Publication 

No  
:WO/2018/191122  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)FLEXIBLE STEEL LACING COMPANY 
      Address of Applicant :2525 Wisconsin Avenue Downers 

Grove, Illinois 60515 U.S.A. 

(72)Name of Inventor : 

   1)PETTINGA, Mark Steven 
 

(57) Abstract : 

In one aspect a transfer guard member having a body for being positioned in a gap intermediate conveying surfaces an upper portion 

of the body for spanning the gap and outer portions of the upper body for slidingly engaging the conveying surfaces and a pair of 

spaced resilient legs having distal end portions for resiliently and slidingly engaging the conveying surfaces. In another aspect a 

transfer guard member having a body and at least one attachment member of the body configured for being detachably fixed to a 

mounting bar. The body has at least one recess adjacent the attachment member for receiving at least one attachment member of 

another transfer guard member fixed to the mounting bar so that upper transfer surfaces of the attachment members are adjacent one 

another. 

  

 

No. of Pages : 61 No. of Claims : 38 



The Patent Office Journal No. 46/2019 Dated  15/11/2019                                    54312 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201817045540 A 

(19) INDIA  

(22) Date of filing of Application :03/12/2018 (43) Publication Date : 15/11/2019 

  

(54) Title of the invention : ENVELOPED VIRUS RESISTANT TO COMPLEMENT INACTIVATION FOR THE TREATMENT 

OF CANCER 
 

  

(51) International 

classification  
:A61K38/17A61K38/00C07K14/00  

(31) Priority Document No  :62/504120  

(32) Priority Date  :10/05/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/032018  

:10/05/2018 

(87) International Publication 

No  
:WO 2018/209052  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)œWELLSTAT IMMUNOTHERAPEUTICS, LLC• 
      Address of Applicant :14200 SHADY GROVE ROAD SUITE 

600 ROCKVILLE, MD 20850 U.S.A. 

(72)Name of Inventor : 

   1)LUO, Tianci 

   2)MOLINA, Rene 

   3)CASTILLE, Gabriel 
 

(57) Abstract : 

A recombinant fusion protein is disclosed. The fusion protein comprises: (a) a CD55 peptide sequence, (b) a linker sequence C-

terminal to the CD55 sequence, (c) a transmembrane domain C-terminal to the linker sequence, and (d) an intracellular domain C-

terminal to the transmembrane domain. The fusion protein does not contain a GPI anchor. The fusion protein can be expressed with an 

N-terminal secretory signal peptide, which is cleaved to yield the mature protein on the surface of a cell line or an enveloped virus. An 

oncolytic virus expressing the fusion protein is resistant to complement inactivation and can be used to treat cancer. 
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(57) Abstract : 

The invention relates to a universal mechanized mobile system with interchangeable working implements, in which working sweeping 

discs can be interchanged with a suspended blade with cutting members for use also as a mini hay cutter. The proposed system can be 

used in any season by mounting the requisite working member on a power unit, wherein said working member can be, for example, a 

helical screw, or, in the event of the need to remove and clear sheet ice and packed snow, a disc cutter. The proposed structure allows 

for disc brushes to be mounted on a main load-bearing drive shaft of the power unit, said disc brushes having inside and outside 

diameters which allow free rotation when the brushes are rigidly fastened to the shaft in an amount of from 6 to 8 units with specific 

mounting dimensions. By means of an additional device, the proposed sweeping machine is capable of collecting waste in a separate 

removable container. The system is easy to maintain, inexpensive, universal, and mobile, can be handled by a single operator, allows 

time savings, and is highly efficient when used for clearing and cleaning spaces, and also for cutting hay for use as animal feed. 
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(57) Abstract : 

Various designs for hydraulic devices are disclosed including hydraulic devices that can include a rotor, vanes and a ring. The rotor 

can be disposed for rotation about an axis. The plurality of vanes can each include a vane step. 5 Each of the plurality of vanes can be 

moveable relative to the rotor between a retracted position and an extended position where the plurality of vanes work a hydraulic 

fluid introduced adjacent the rotor. A roller can be mounted to a tip of each of the plurality of vanes. The ring can be disposed at least 

partially around the rotor. The rotor can include one or more passages for ingress or egress of a 10 hydraulic fluid to or from a region 

adjacent the vane step and defined by at least the rotor and the vane step. 
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(57) Abstract : 

The present invention provides a silicon-containing compound for resistance to hepatitis c virus infection, and in particular provides a 

compound represented by formula I, or a pharmaceutically acceptable salt, or a tautomer, or a stereoisomer, or a deuterated compound 

thereof and mixture among them, a preparation process therefor, and a pharmaceutical composition comprising the same. The present 

application also provides a use of the compound, or a pharmaceutically acceptable salt, or a tautomer, or a stereoisomer, or a 

deuterated compound thereof and mixture among them, and a pharmaceutical composition comprising the same in treatment of 

hepatitis c virus infection. 
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(57) Abstract : 

The present disclosures relates to a communication system 600, method and a platform that enables skill-based communication 

between registered users and implementation of functional features based on the skillset of the users. The communication system 600 

includes an association device 602, a database 604, and a routing switch 606. The database 604 stores attributes associated with one or 

more users. The attributes includes skill based attribute, and preference associated with users. The association device 602 

communicatively coupled with the database 604 to retrieve the attribute associated with users, and automatically associate a first user 

from the users with at least a second user from the users. The association can be established based on matching of skill or one 

preference of the first user and skill or one preference of the second user. The routing switch 606 automatically routes communication 

sessions between the first user and the second user. 
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(57) Abstract : 

This inspection device is for inspecting the appearance of an object. The inspection device is provided with: an imaging device for 

imaging the object from a first direction an illumination unit for irradiating the object with light using a first irradiation pattern in 

which light is irradiated from a first position and a second irradiation pattern in which light is irradiated from a second position 

different from the first position and a controller for acquiring a first inspection image by causing the imaging device to image the 

object when the object is irradiated with light using the first irradiation pattern acquiring a second inspection image by causing the 

imaging device to image the object when the object is irradiated with light using the second irradiation pattern and inspecting the 

appearance of the object on the basis of the first inspection image second inspection image and a preset reference image. The first 

position and second position overlap when viewed from the first direction. 
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(57) Abstract : 

A system to achieve a target knowledge status in a subtopic of a subject (KSSS) of a user comprises a KSSS determination module 

that determines a first KSSS of the user in the subject using at least one question in a first learning exercise (LE) ,a learning exercise 

preparation module that automatically creates and delivers to the user the first LE; and automatically creates and delivers to the user a 

second LE based upon the determined first KSSS wherein the second LE is designed to increment the determined first KSSS of the 

user to a second KSSS; and an iterate module that operates the system in an iterative manner with a second determined  KSSS acting 

as determined first KSSS for a next iteration until the target KSSS is achieved by the user, the second determined KSSS determined 

using at least one question in the second LE. 
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(57) Abstract : 

A wiring structure and a preparation method therefor, an organic light-emitting diode (OLED) array substrate and a display device. 

The wiring structure (100) comprises: a base substrate (101, 201), wherein the base substrate (101, 201) comprises a first surface (102) 

and a second surface (103), which are opposite each other; and a first conductive pattern (104) arranged on the first surface (102) of 

the base substrate (101, 201) and a second conductive pattern (105) arranged on the second surface (103) of the base substrate (101, 

201), wherein the first conductive pattern (104) is connected to the second conductive pattern (105) by means of a through-hole 

pattern (106) penetrating the base substrate (101, 201). The connection of the first conductive pattern (104) to the second conductive 

pattern (105) by means of the through-hole pattern (106) penetrating the base substrate (101, 201) may reduce the resistance of the 

first conductive pattern (104), and when the wiring structure (100) is applied in the organic light-emitting diode (OLED) array 

substrate, the uniformity of display can be improved. 
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(57) Abstract : 

The present invention provides a novel peptide compound having an activating action on GIP receptors and use of the peptide 

compound as a medicament. Specifically a peptide containing a sequence represented by the formula (I) or a salt thereof and a 

medicament comprising the same are provided. P1-Tyr-A2-Glu-Gly-Thr-A6-A7-A8-A9-A10-A11-A12-A13-A14-A15-A16-A17-

A18-A19-A20-A21-A22-A23-A24-A25-A26-A27-A28-A29-A30-A31-A32-A33-A34-A35-A36-A37-A38-A39-A40-P2 (I) wherein 

each symbol is as defined herein. 
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(57) Abstract : 

The present invention is aimed to provide a mechanism whereby a Public Service Identity identifying a service, which runs in an 

application service, may be created in a network both dynamically by the application server and statically by an O & M system, the 

means and method for the dynamic creation harmonizing with those for the static creation, and allowing a similar behaviour of the 

network with minimum impact when the service is invoked. Therefore, the present invention provides a new method, a new central 

entity in the network, and enhanced Home Subscriber Server and application server, all co-operating to carry out the different 

embodiments for the invention. 
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(57) Abstract : 

The invention relates to a projection device and a method for holographic reconstruction of scenes comprising a light modulator (8), 

an imaging system (3) with at least two imaging means (4, 5, 9) and an illumination device (1) with sufficient coherent light for 

illumination of a hologram (2) coded in the light modulator (8). The at least two imaging means (4,5) are relatively arranged such that 

a first imaging means (4) is provided for the magnified imaging of the light modulator (8) on a second imaging means (5). The second 

imaging means (5) is provided for imaging of a plane (10) of a spatial frequency spectrum of the light modulator (8) in a viewing 

plane (6) comprising at least one viewing window (15). The viewing window (6) corresponds to a diffraction order of the spatial 

frequency spectrum. 
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(57) Abstract : 

An imaging lens group, comprising sequentially from an object side to an image side along an optical axis: a first lens (E1), a second 

lens (E2), a third lens (E3), a fourth lens (E4), a fifth lens (E5), a sixth lens (E6), and a seventh lens (E7). The first lens has a positive 

focal power, and the object side surface thereof is a convex surface; the second lens has a positive focal power, and the object side 

surface thereof is a convex surface; the third lens has a focal power, and the image side surface thereof is a concave surface; the fourth 

lens has a focal power; the fifth lens has a focal power; the sixth lens has a positive focal power, and the image side surface thereof is 

a convex surface; the seventh lens has a negative focal power, and both the object side surface and image side surface thereof are 

concave surfaces; and the total effective focal power f of the imaging lens group and the entrance pupil diameter EPD of the imaging 

lens group meet that f/EPD ≤ 1.60. 
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(57) Abstract : 

Disclosed is an optical imaging lens, comprising, along an optical axis from an object side to an image side: a first lens, a second lens, 

a third lens, a fourth lens, a fifth lens, a sixth lens and a seventh lens having a focal power. The first lens has a positive focal power; an 

image side of the second lens and an image side of the seventh lens are both convex faces; and an effective focal length f of the optical 

imaging lens and an entrance pupil diameter (EPD) of the optical imaging lens meet f/EPD ≤ 1.90. 
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(57) Abstract : 

An information display apparatus (30) including: a traffic lane display area (35); a vehicle ahead indicator (31); and a proper inter-

vehicle distance indicator (33), wherein: the vehicle ahead indicator (31) is configured such that an indicating position and an 

indicating size in the traffic lane display area change in response to a position of the vehicle ahead detected by the means (21) for 

detecting a vehicle ahead so as to indicate a further position smaller at an upper side and indicate a nearer position larger at a lower 

side; the proper inter-vehicle distance indicator (33) is configured to be indicated only when the vehicle ahead is in a range of a proper 

inter-vehicle distance including the set inter-vehicle distance; and the vehicle ahead indicator (31) is configured not to be indicated 

when the vehicle ahead is not detected or is a predetermined inter-vehicle distance or more away. 
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(57) Abstract : 

A stop module and a camera module including disclosed stop module. A stop module includes a base; blades sequentially overlapping 

each other on the base to rotate about separate rotation shafts to form incident holes having different sizes; and a driving portion 

including a magnet portion. One of the blades is a driving blade, which is directly interlocked with the magnet portion, and the blades 

other than the driving blade are driven to be directly or indirectly interlocked with the driving blade. 
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Abstract:- In recent times, in order to replace missing 

teeth in partially edentulous and completely edentulous 

patients, the implant-supported prosthesis is considered as 

the most preferred treatment modality to restore normal 

function and esthetics in routine dental practice. To 

achieve optimum esthetics and successful osseointegration 

for implant-supported prosthesis adequate bone quantity 

and quality are required but osseous ridge deficiencies are 

more often the norm than the exception following tooth 

loss, trauma, infection, periodontal disease. 

 

Most successful bone substitutes in today’s date are 

autografts or allografts which are also associated with the 

complications of bone harvesting which include infection, 

pain, blood loss, therefore there has been a significant 

interest in forage of alternative bone substitutes. 

 

Ecografts are organic structures, for example, corals, 

marine sponges, wood, and vegetal items that can be 

utilized as conciliatory formats to create permeable 

bioceramics that guzzle the regular morphology and 

multiscale permeable association. They have one of a kind 

building structures and synthetic sythesis for the repair 

and recovery of bone tissue.  

 

This review gives an image of bioinspired ceramic 

production for medicinal applications and features the 

innovative and mechanical difficulties related with this 

intriguing and entrancing field of research. 

 

 

 

 

 
 

I. INTRODUCTION 
 

Generally missing teeth in the partially edentulous and 

completely edentulous patient is replaced with a fixed partial 

prosthesis, complete denture prosthesis, removable partial 

prosthesis, and implant-supported prosthesis. Currently, the 

implant-supported prosthesis is considered favorable treatment 

essential to restore normal function and esthetics in routine 

dental practice. To achieve optimum esthetics and successful 

osseointegration for implant-supported prosthesis adequate 

bone quantity and quality are required but often these patients 
have ridge deficiencies following toothloss, trauma, infection, 

and periodontal disease. 

 

Until today numerous different materials are found to 

pack the bone damages. These may be autografts, allogenic, 

xenogenicbone materials which are used. 1   The most 

assuring bone replacement procedures are the autografts in 

which bone from an individuals body from point mostly being 

the iliac crest, distal femur or the proximal tibia has its own 

collateral damage associated with it that is pain, infection, loss 

of blood, scarring, donor site morbidity there has been a 
forage of interest in searching for alternatives in natural bone 

substitutes for bone regeneration.1 Vast knowledge of bone 

repair and regeneration is vital for the new materials for the 

therapy of bone diseases and other defects. 

 

In tissue engineering, allografts that are void of the 

osteogenic, osteoconductive or osteoinductive potential are 

being refined in order to imitate the bone microenvironment 

by the addition of bone progenitor cells and other growth 

factors. So, novel biomaterials and scaffolds are required more 

than ever to ideally and effectively substitute infirm tissues, 

activate the body’s own regenerative mechanism, furthermore 
to enhance tissue healing. 
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Porous structure and progressively orchestrated 
morphology of bone is as yet an inquiry given its restrictions 

in the assembling advances. In the attempt to bridge this gap, 

materials scientists are in forage of fascinating properties of 

natural layouts as ecografts as new origins of inspiration to 

achieve innovative bio templated devices. 

 

 

From a biomaterials perspective, marine structures have 

an expansive quality of these characteristics for tissue 

engineering. Marine skeletons are impeccable bioresources 

that have customized architectures that give them structural 

brace, and other roles operable for tissue repair and 
regeneration. 

 

Seashells, sea urchins which are marine structures with 

dense lamellar structures, cuttlebone, and coral with 

interconnected pores are abundant of bioactive elements and 

therefore classify as important medical materials potentially 

and functionally used for tissue engineering and for 

drugdelivery. (2,3) 

 

Natural materials, ecografts possess predominant 

biological and functional structure as in comparison to 
synthetic materials as the origin of new biomedical 

applications. Therefore, to make most of what is given to us in 

such abundance, scientists are seeking the fascinating 

characteristics of natural structures biologically derived 

ecografts as sources of development to secure innovative 

biotemplated devices and as alternates to conventional bone 

grafts. 

 

II. CLASSIFICATION 

 

 
Fig 1 

 

 

 

III. MARINE DERIVED SKELETONS 

 
White et al. developed the alleged “replamineform 

process” to duplicate the porous microstructure of natural 

CaCO3-based corals that are not possible to make 

unnaturally.(4)   Marine skeletons contain trace components of 

Sr, Mg and sodium and encompasses a distinctive design, with 

wonderful medical specialty, strength and resilient properties 

and considerable success as mineral precursors and bone graft 

materials. There's placing proof of the osteointegrative 

properties of these materials in vivo into a medically 

acceptable bone form. (5,6) This has spurred on researchers to 

conduct future studies during which marine skeletons are 

regenerate into calcium phosphates and encompassed into the 
structure of biomaterials to induce bone formation. (7, 8 – 11) 

 

A. CORALS 

The most encouraging corals that have a bone-like 

morphology are Porites (all-out porosity beneath 60 vol%, 

poresize run inside 140–160 lm, every one of the pores 

interconnected), Goniopora (all out porosity over 70 vol%, 

large pore size going from 200 - 1000 lm).(22)The machined 

coral shape is thermally treated at 900°C so that every natural 

substance is evacuated and CaCO3 is decayed, framing CaO 

while keeping up the porous microstructure of the first coral.  
 

Coral-inferred hydroxyapatite is monetarily accessible to 

specialists as permeable granules for filling innate or precisely 

initiated (e.g., the expulsion of bone tumor) defects, permeable 

squares for bone expansion (ProOsteon),(23) spinal 

combination, periodontal surgery, porous plates for orbital 

floor fix.  

 

Financially, the utilization of coral came into utilization 

in the mid-1990s, getting to be accessible as Biocoral and 

Interpore. (24) In a creature contemplate a three-dimensional 

coral skeleton structure displayed hard tissue growth as it is 
resorbed and totally supplanted by new bone. Comparable 

outcomes were seen when the coral skeleton was utilized in 

human implantation. (25) 

 

Albeit coral fundamentally takes after trabecular bone, its 

mechanical properties are too weak for load-bearing 

applications. (26) This impediment can be tended to by 

hydrothermally changing over coral skeletons to calcium 

phosphate-inferred coralline, in which the coral structure is 

held, followed by sol-gel covering to improve quality for load-

bearing skeletal applications. All in all, coralline 
hydroxyapatite is related to two significant impediments. 

There are a few burdens that are looked for what it's worth for 

each new thought. The main issue is environmental because of 

the collecting of regular corals and conceivable harm to 

marine biological systems, and the subsequent issue is related 

to the mind-boggling expense contrasted with different 

choices accessible for a similar application. 
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 Coral Skeletons and its Dental Applications 

Corals are one of the normal materials prescribed to have 
potential in dental hard tissue restoration. A couple of other 

marine skeletons, for instance, marine sponges, seashells, and 

foraminifera have moreover been concentrated for dentistry 

applications. Coralline has been known as the identical 

representation of alveolar tissue and can be utilized for 

recovery of jawbone, dentine or periodontium. (27)  

 

 Marine Sponges 

Marine sponges are astoundingly appealing trailblazers 

for the production of bioceramic structures on account of their 

3 Dimensional profoundly interconnected penetrable building 

which is the delayed consequence of a millenarian headway 
for water filtration..  

 

Marine sponges share much just the same as multi-cell 

tissues. Similarities, from a biochemical and morphological 

perspective, exist between a marine sponge and vertebrate 

extracellular cross section prescribing that the key standards of 

affiliation  developed initially by marine sponges. 

 

Marine sponges having a place with the group of 

"Elephantear" were likewise as of late utilized by Boccardi et 

al. to make 45S5 Bioglass-inferred glass-ceramic scaffolds; 
commercial 45-PPI polyurethane froths were additionally 

utilized to produce reference tests under a similar handling 

conditions for near purposes.(28) Advantages of natural 

marine formats incorporate the likelihood of accomplishing 

superior mechanical properties contrasted with platforms 

made by poly-urethane foam replication (up to 4 MPa versus 

0.05 MPa in compression) because of a diminishing in 

porosity (68–7(vol% vs85–90 vol%) without influencing the 

pore interconnectivity (higher than 99% in the two cases).  

 

Until this point in time, three sorts of collagen are 

distinguished within marine sponges. All sponges are made of 
collagen fibrils 22 nm slight with profoundly arranged 

intermittent banding. This collagen fibrils are emitted in packs 

likewise to vertebrates. (29) The amino corrosive arrangement 

and genome organization are comparative despite the fact that 

the ultrastructure of collagen is moderately basic thought 

about to vertebrate collagens Correspondingly, collagen fibrils 

are eagerly associated with proteoglycans, which, in 

mammalian tissue design, shape and structure at the long-

expand scale. Dermapotin, fibronectin, and tenascin 

polypeptides are similarly found in marine sponge collagen 

fibers and cross-react with antibodies raised against vertebrate 
analogies underlining their ordinary beginning stages. Various 

sponge species have a simple of sort IV collagen found in 

vertebrate cellar film collagens. The association of collagen 

fibrils is comparable to collagen type XIII which sticks cells to 

surfaces. (28) 

 

 

It has been demonstrated that the arrangement of tissue 

in vivo within a month is both broad and well developed, with 
the quality and structure of tissue being proportional to 

juvenile bone and neocartilage. 

 

B. Cuttlebone 

Cuttlebone being the cuttlefish, inner shell, with an 

extraordinary structure that gives a close impartial lightness 

impact for cuttlefish at different jumping profundities. 

Cuttlebone shows high compressive quality, for it must 

withstand hydrostatic pressure at profundity and be as 

weightless as conceivable to expand lightness. It has a pore 

size range from 200 to 600 m and porosity of above 90%,(29) 

with indistinguishable science and crystallography as coral. 
The coordinated effort of these properties in cuttlebone makes 

it alluring for bone auxiliary materials, for the most part as 

formats for tissue regeneration. It can straightforwardly 

substitute bone tissue for bone deformity fix in a load-bearing 

bone site because of its magnificent mechanical quality. The 

structure organization, crystallography, and its mechanical-

structural investigation have been contemplated in detail. 

Cuttlebone performed strikingly well when utilized as a 

xenograft for the treatment of a bone imperfection in a male 

rabbit model as it demonstrated a no. of re-disease and 

contamination reactions and quicker bone tissue recovery. 
Palaveniene et al. inferred that the cuttlebone is a promising 

material of marine source for bone tissue building in their 

investigation. The biocompatibility of the readied RC/CB 

composite with rat hepatocytes and extensor digitorum longus 

muscle tissue was assessed. The got information exhibited that 

both the composite and cellulose framework tests were non-

cytotoxic and had no harming impacts. These outcomes 

demonstrate that this RC/CB composite is a novel material 

reasonable for bone tissue-designing applications. (30) 

 

C. Seashells 

Marine shells are one group of biogenic materials made 
out of general carbonate with the dense custom 

microstructures that have been utilized for a considerable 

length of time in the treatment of bone defects. (31) Having 

phenomenal mechanical properties, basic for load-bearing in 

orthopedic applications, marine shells have topographical 

features in their innate science that bestow osteoinductive 

properties with an improved osteogenic response to human 

tissue. Having amazing mechanical properties, fundamental 

for load-bearing in therapeutic applications, marine shells 

have topographical features in their intrinsic science that 

bestow osteoinductive properties with an upgraded osteogenic 
response to human tissue. The change of seashells results in 

clay materials such as astri-calcium phosphates, 

hydroxyapatite, and calcium phosphate ceramic production, 

which are biomaterials for bone substitute and fillers. It has 

been appeared in the transformation of marine shells they hold 

their nano-and microstructures, which are a crucial segment, 

and can briefly serve in an auxiliary limit with regards to bone 

fix and drug delivery applications. (31) 
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IV. WOOD DERIVED SKELETONS 

 
Rattan wood has solid morphological comparability with 

bone being described by an all out porosity of 85 vol% and 

enormous macropores with a breadth around 250 lm 

composed in an arrangement of channels (imitating the 

Haversian systemin bone) interconnected with a system of 

littler canaliculi (copying the Volkmann framework).(32) 

 

Numerous ligneous species show a permeable and 

progressively composed structure exceptionally near that of 

cancellous bone. In this way, local or semi-handled wood 

products might be effectively utilized as formats for producing 

bone-like permeable pottery by methods for a succession of 
change forms, which by and large include pyrolysis pursued 

by an hydrothermal treatment. Specific wood structures could 

in a perfect world imitate distinctive bone bits portrayed by 

various porosity and pore circulation, for example, cortical 

and trabecular bone. 
 

Thus, Rattanwood is a promising format to reenact the 

elements of long bones, gave that a biomimetic calcium 

phosphate stage and the nearby propagation of the 

microstructure are acquired. Over 10 years, Tampieri and her 

associates committed numerous endeavors to build up a 

procedure of biomorphic change of Rattan wood in bone-like 

hydroxyapatite. 

 

In vitro investigation using MG-63 osteoblast-like cells 

confirmed the excel(ent biocompatibility of the material and 

primary in Vivo tests, carried out in rat’s critical femoral 
defects, showed extensive bone formation inside the scaffold 

channels devoid of any inflammation or formation of a 

connective capsule at1month of follow-up. (32)  

 

 
Fig 2:- Multistep transformation of Rattan wood in bone-like hydroxyapatite scaffolds (left: scheme of the process; right: 

SEMmicrographs of biomorphic intermediate products) (images adapted from Sprio et al.71 © Elsevier) 

 

Wood-determined cellulose sponges likewise utilized as 
biotemplates to deliver permeable hydroxyapatite. Precise 

control of the thickness of the ceramic slurry permitted the 

creation of hydroxyapatites scaffolds with anisotropic 

porosity, which was very identical to the pore inclinations in 

cancellous bone.The modulation of the pore circulation and 

size inside the ceramic construct allowed the change between 

cancellous and cortical issue that remains to be worked out 

effectively impersonated. 

 

 

 

 

V. CONCLUSION 

 

 In the recent years many bone substitutes have been 

introduced to modify, enhance, repair, and fill in the 

treatment of bone defects of implant treatment patients or 

peri implant/periodontal complications or infections. 

The review has tried to cover ecological products 

potential as a bone graft materials and how they have the 

ability to help in the treatment of the bone defects and repair 

of the same. These products if taken into consideration and 

manufactured in a desired way may solve many collateral 

problems that pertain to other bone grafting alternatives. It is 

important to understand that characteristics of different 
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materials with reference to their crystallinity, porosity, particle 

size, ph, chemical structure should match with bone structure 
in order to select suitable material or combination. The 

structural similarities of the ecograft materials to bone are 

extremely advantageous as they may either help in treating 

existing bone defects or may be used in fabrication of new 

bone materials.  Keeping this in mind, we can and should 

make complete use of the abundance of sources for the 

wellbeing of the mankind by providing groundbreaking results 

with these excellent biomaterials.The futureof dentistryand the 

use of these natural products depends on our willingness to 

learn and exist in the ecosystem. 
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INTRODUCTION 

 

          

In  view  of  the  recent amendment  made in the Patents Act, 1970 by  the Patents  (Amendment) Act,  2005 

effective  from 01
st
   January 2005,   the  Official Journal of The Patent Office is required to be published under 

the  Statute. This Journal is being published on weekly basis on every Friday covering the various proceedings 

on Patents as required according to the provision of Section 145 of the Patents Act 1970. All the enquiries on 

this Official Journal and other information as required by the public should be addressed to the Controller 

General of Patents, Designs & Trade Marks. Suggestions and comments are requested from all quarters so that 

the content can be enriched. 

 

 

 

 

 

          

                                                                   ( Om Prakash Gupta )                                      
                                CONTROLLER GENERAL OF PATENTS, DESIGNS & TRADE MARKS   

   

6
TH

 DECEMBER, 2019 
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THE PATENT OFFICE 

KOLKATA, 06/12/2019 

                                            Address of the Patent Offices/Jurisdictions 

The following are addresses of all the Patent Offices located at different places having their Territorial 

Jurisdiction on a Zonal basis as shown below:- 
1 Office of the Controller General of  Patents,  

Designs & Trade Marks, 
   Boudhik Sampada Bhavan, 
   Near Antop Hill Post Office,S.M.Road,Antop Hill, 
   Mumbai – 400 037 

                 
                Phone: (91)(22) 24123311, 
                Fax :     (91)(22) 24123322 
                E-mail: cgpdtm@nic.in 
 

4      The Patent Office, 
     Government of India, 
     Intellectual Property Rights Building, 
     G.S.T. Road, Guindy, 
     Chennai – 600 032. 
 
         Phone: (91)(44) 2250 2081-84 
         Fax     : (91)(44) 2250 2066 
         E-mail: chennai-patent@nic.in 

  The States of Andhra Pradesh, 
Telangana, Karnataka, Kerala, Tamil 
Nadu and the Union Territories of 
Puducherry and Lakshadweep. 

  

2        The Patent Office,  
       Government of India, 
       Boudhik Sampada Bhavan, 
       Near Antop Hill Post Office,S.M.Road,Antop Hill, 

    Mumbai – 400 037 
         Phone: (91)(22) 24137701  
         Fax:      (91)(22) 24130387 

            E-mail: mumbai-patent@nic.in 
 The States of Gujarat,  Maharashtra, Madhya 

Pradesh, Goa and Chhattisgarh and the Union    
Territories of Daman and Diu & Dadra and Nagar 
Haveli 

 
5 

 
      The Patent Office (Head Office), 
      Government of India, 
      Boudhik Sampada Bhavan, 
      CP-2, Sector –V, Salt Lake City, 
      Kolkata- 700 091 
       
          Phone: (91)(33) 2367 1943/44/45/46/87 
          Fax:      (91)(33) 2367 1988       
          E-Mail: kolkata-patent@nic.in                     
                  
 

 Rest of India  
3 

    
       The Patent Office, 
       Government of India, 
       Boudhik Sampada Bhavan, 
       Plot No. 32., Sector-14, Dwarka, 
       New Delhi – 110075 
                 Phone: (91)(11) 25300200 & 28032253 
                 Fax:      (91)(11) 28034301 &  28034302 
                 E.mail: delhi-patent@nic.in 

 The States of Haryana, Himachal Pradesh, Jammu 
and Kashmir, Punjab, Rajasthan, Uttar Pradesh, 
Uttaranchal, Delhi and the Union Territory of 
Chandigarh.    

                                                            Website: www.ipindia.nic.in 
                                                                            www.patentoffice.nic.in 

All applications, notices, statements or other documents or any fees required by the Patents Act, 1970 

and The Patents (Amendment) Act, 2005 or by the Patents (Amendment) Rules, 2006 will be received 

only at the appropriate offices of the Patent Office. 
Fees: The Fees may either be paid in cash or may be sent by Bank Draft or Cheques payable to the Controller of 

Patents drawn on a scheduled Bank at the place where the appropriate office is situated. 

 

 

 

mailto:cgpdtm@nic.in
mailto:chennai-patent@nic.in
mailto:mumbai-patent@nic.in
mailto:kolkata-patent@nic.in
mailto:delhi-patent@nic.in
http://www.ipindia.nic.in/


The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57154 

 

पेटेंट कार्ाालर्  

कोलकाता, दिर्ाकं 06/12/2019 

•कार्ाालर्ों के क्षते्रानिकार के पत े

नवनिन्न जर्हों पर नथित पेटेंट कार्ाालर् के पते आचंनलक आिार पर िर्शात उर्के प्रािनेशक अनिकार क्षते्र के 

साि र्ीच ेदिए र्ए है:- 

1 कार्ाालर् : महानर्र्तं्रक, एकथव, अनिकल्प  

तिा व्यापार नचहर्, 

एंटोप नहल डाकघर के समीप, 

एस. एम. रोड, एंटोप नहल, ममु्बई- 400 037, िारत, 

फोर्:  (91) (22) 24123311 

फ़ैक्स: (91) (22) 24123322 

ई. मेल: cgpdtm@nic.in 

4 पटेेंट कार्ाालर्, िारत सरकार  

इंटेलेक्चअुल प्रॉपटी राइट्स नबलल्डंर्, इंडनथिर्ल इथटेट  

एसआईडीसीओ आरएमडी र्ोडाउर् एररर्ा  

एडजसने्ट टु ईर्ल फ्लाथक, जी. एस. टी. रोड, 

र्ार्न्डी 

चने्नई - 600 032. 

फोर्: (91)(44) 2250 2081-84 

फ़ैक्स: (91)(44) 2250-2066 

ई. मेल: chennai-patent@nic.in 

 आन्र प्रिेश, तलेंर्ार्ा, कर्ााटक, केरल, तनमलर्ाडु 

तिा पडुुचरेी राज्र् क्षते्र एवं सघं शानसत क्षते्र, 

लक्षिीप   

2 पटेेंट कार्ाालर्, िारत सरकार  

बौनिक सपंिा िवर्, 

एंटोप नहल डाकघर के समीप, 

एस. एम. रोड, एंटोप नहल, ममु्बई- 400 037, 

फोर्:  (91) (22) 24137701 

फ़ैक्स: (91) (22) 24130387 

ई. मेल: Mumbai-patent@nic.in 

 •र्जुरात, महाराष्ट्र, मध्र् प्रिेश, र्ोवा तिा छत्तीसर्ढ़ राज्र् क्षते्र एव ंसघं शानसत 

क्षते्र, िमर् तिा िीव, िािर और र्र्र हवलेी.  

5 पटेेंट कार्ाालर्, िारत सरकार  

कोलकाता, (प्रिार् कार्ाालर्) 

बौनिक सपंिा िवर्, 

सीपी-2, सेक्टर- V, साल्ट लेक नसटी,     

कोलकाता-700 091, िारत.  

फोर्:  (91)(33) 2367 1943/44/45/46/87 

फ़ैक्स:/Fax: (91)(33) 2367 1988       

ई. मेल: kolkata-patent@nic.in 

                    

  िारत का अवशेष क्षते्र 

 

3 पटेेंट कार्ाालर्, िारत सरकार  

बौनिक सपंिा िवर्, 

प्लॉट स.ं 32, सके्टर- 14, द्वारका, र्ई दिल्ली- 110 
075. 

फोर्:  (91)(11) 25300200, 28032253 

फ़ैक्स: (91)(11) 28034301, 28034302 

ई. मेल: delhi-patent@nic.in 

हररर्ाणा, नहमाचल प्रिेश, जम्मू तिा कश्मीर, पजंाब,राजथिार्, 

उत्तर प्रिेश, दिल्ली तिा उत्तराचंल राज्र् क्षते्रों, एवं सघं शानसत 

क्षते्र चडंीर्ढ़  

वेबसाइट: http://www.ipindia.nic.in 
        www.patentoffice.nic.in 

पटेेंट अनिनर्र्म, 1970 तिा पटेेंट (सशंोिर्) अनिनर्र्म, 2005 अिवा पटेेंट (सशंोिर्) नर्र्म, 2006 द्वारा वानंछत सिी 

आवेिर्, सूचर्ाए, नववरण र्ा अन्र् िथतावेज़ र्ा कोई शलु्क पटेेंट कार्ाालर् के केवल उपर्कु्त कार्ाालर् में थवीकृत होंर्े।  

शलु्क: शलु्क र्ा तो र्र्ि  रूप में र्ा Controller of Patents  के र्ाम में िेर् बैंक ड्राफ्ट र्ा चके के द्वारा िजेी जा सकती ह ैजो उसी 

थिार् के दकसी अर्ुसनूचत बैंक में प्रित्त हो जहााँ उपर्कु्त कार्ाालर् नथित ह ै।   

 

 

 

mailto:chennai-patent@nic.in
mailto:kolkata-patent@nic.in
mailto:delhi-patent@nic.in
http://www.ipindia.nic.in/
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SPECIAL NOTICE 
                        

18 Months publication as required under Section 11A of the Patents Act, 1970 

as amended by the Patents (Amendment) Act, 2005. 
 

 

  

Notice is hereby given that any person at any time before the grant of Patent may give representation by way of 

opposition to the Controller of Patents at appropriate office on the ground and in a manner specified under 

section 25(1) of the Patents (Amendment) Act, 2005 read with Rule 55 of the Patents (Amendment) Rules, 

2006. 

Notice is also given that if any interested person requests for copies of the complete specification, drawing and 

abstract of any application already published, the photocopy of the same can be supplied by the Patent Office as 

per the jurisdiction on payment of prescribed fees of Rs.8/- per page. If any further details are required to be 

obtained, the same can be provided by the respective Patent Offices on request. 
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Early Publication: 
 
The following patent applications have been published under section 11A (2) of The Patents (Amendment) Act 2005 and rule 

24A of The Patents (Amendment) Rules, 2006. Any person may file representation by way of opposition to the Controller of 

Patents at the appropriate office against the grant of the patent in the prescribed manner under section 25(1) of the Patents 

(Amendment) Act 2005 read with the rule 55 of The Patents (Amendment) Rules, 2006: 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201711013449 A 

(19) INDIA  

(22) Date of filing of Application :16/04/2017 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ABSOLUTE COORDINATE MODULE BASED NAVIGATION SYSTEM FOR AUTOMATIC 

GUIDED VEHICLE 
 

  

(51) International classification  

:A01B0079000000, 

G01C0021040000, 

G01C0021240000, 

G05D0001020000, 

G05D0001100000 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)KAPYAH INDUSTRIES PRIVATE LIMITED 
      Address of Applicant :633/01, Govind Vihar, Chinhut Tiraha, 

Faizabad Road. Lucknow- 227105, Uttar Pradesh, INDIA Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)Anupam Prasad 
 

(57) Abstract : 

An Automatic guiding vehicle (27) capable to follow a path (25) using an absolute coordinate module (20) which give the coordinate 

of the position of the automatic guiding vehicle (27) through encoders (2, 3) & ultrasound sensor (24a, 24b, 24c, 24d) feedback with a 

reference point in the path (25). The two coordinate, yaw and linear coordinate are used to control the position of the automatic 

guiding vehicle (27) and control it according to the desired path (25) programmed. This absolute coordinate module (20) eliminate the 

problems of maintenance , high cost & installation of existing navigation systems like inertia navigation, sensor based navigation. 

magnetic & strip based navigation system. The need of satellite navigation signal and requirements of sensors are also overcome. The 

designed automatic vehicle guiding system (27) are more flexible and easy to maintain. 

No. of Pages : 25 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811003578 A 

(19) INDIA  

(22) Date of filing of Application :31/01/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A CONTROL TECHNOLOGY FOR ATOMIC, NUCLEAR AND GAMMA RADIATION AND ITS 

IMPACT ON LIVING BEINGS 
 

  

(51) International classification  

:A01N0065000000, 

A61K0008340000, 

A61K0036000000, 

A61L0002080000, 

A61Q0017040000 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)AMUL SHRADHA BAHL 
      Address of Applicant :22, SUKHDEV VIHAR, NEW DELHI-

110025 Delhi India 

(72)Name of Inventor : 

   1)AMUL SHRADHA BAHL 
 

(57) Abstract : 

The present invention relates to reducing the impact and toxicity of Radiation on humans, animals and environment through 100% 

natural bio assimilable extracts or compounds. Nanocellopathy, a new treatment mechanism system which reducing the impact of the 

nuclear radiation on humans, animals and environment and can be active through two different methods like (1) Protection of human 

cells and structures that get modified through the radiation and its toxic effects (2) Reducing the environmental impact through use on 

and around the radiation site thereby containing and neutralizing the radiation impact. Plant oils & herbal extracts comprising a D-

Code-X, generate and emerge through oil application on human and animal body, by using dropper or sprayer. D-Code-X is used 

through process of spraying plant oils & herbal extracts in an aqueous solution to reduce the harmful effects of atomic, nuclear and 

gamma radiation. It is used through application of plant oils and herbal extracts either in an aqueous or oil based solution on various 

body parts of human being and animal to reduce the harmful effects of atomic, nuclear and gamma radiation and is a protective 

therapy which reduces, mitigates, neutralizes and inactive the harmful effects of radiation exposure. D-Code-X reduces the 

inflammatory response of radiation exposure on the endocrine, bronchial and cardio vascular system of human being and animal. D-

Code-X repairs the damage to body™s DNA and cell structures caused through concentrated and burst of atomic radiation through 

atomic bomb or nuclear radiation. Use of mixer of plant oils and herbal extracts through applicator/cap or sprayer is holistically 

accepted and eco friendly, bio-assimilate, very cost effective and has a pleasant smell. 

No. of Pages : 10 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811045364 A 

(19) INDIA  

(22) Date of filing of Application :30/11/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : NICKEL-VANADIUM NITRIDE HYDROPHOBIC ALLOY POWDER 
 

  

(51) International classification  
:C22C 

101/16  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)INDIAN INSTITUTE OF TECHNOLOGY KANPUR 
      Address of Applicant :Dean, Research & Development, Room 

Number 151, Faculty Building, Post Office: IIT Kanpur, Kanpur 

208016, Uttar Pradesh, India Uttar Pradesh India 

(72)Name of Inventor : 

   1)BHUSHAN, Bharat 

   2)KATIYAR, Prvan Kumar 

   3)MONDAL, Kallol 

   4)MURTY, Budaraju Srinivasa 
 

(57) Abstract : 

Provided herein is a hydrophobic alloy powder comprising nickel and vanadium nitride powders. Also provided herein is a process for 

the synthesis of the hydrophobic alloy powder. 

No. of Pages : 37 No. of Claims : 8 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811050029 A 

(19) INDIA  

(22) Date of filing of Application :31/12/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A DEVICE, SYSTEM & METHOD FOR CLOSED LOOP ACTION BASED ON ANALAYSIS OF 

EXTRACTED MACHINE DATA• 
 

  

(51) International classification  
:F04B 

27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT//  

:01/01/1900 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Siddhant Sarup 
      Address of Applicant :C-86, Phase V, Focal Point, Ludhiana-

141010, Punjab, India Punjab India 

(72)Name of Inventor : 

   1)Gaurav Sarup 

   2)Prashant Sarup 

   3)Siddhant Sarup 
 

(57) Abstract : 

A DEVICE, SYSTEM & METHOD FOR CLOSED LOOP ACTION BASED ON ANALAYSIS OF EXTRACTED MACHINE 

DATA ABSTRACT The present invention provides a device that implements a closed loop autonomous system and method for data 

extraction and data analytics of machine data acquired from one or more machines. The device extracts machine data including raw 

machine data from one or more machines, and autonomously employs one or more data analytics techniques on the machine data for 

predicting one or more future actions, including corrective measures, to be employed by the machine. The predicted future actions 

depend on the operation and condition of the machine, and machine parts, or quality of products or machine™s surrounding 

environment. The device also monitors and ensures execution of the future action within a safe time period for further ensuring 

satisfactory results by the machines, failing which the device executes the closed loop method to determine a next possible future 

action to be implemented at the machines. Fig. 1  

No. of Pages : 32 No. of Claims : 20 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911002704 A 

(19) INDIA  

(22) Date of filing of Application :23/01/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : CREATING VIRTUAL THEMATIC ENVIRONMENT FOR RESTAURANTS 
 

  

(51) International classification  
:A47F 

10/06  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT//  

:01/01/1900 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Mr. SHALENDER SINGH 
      Address of Applicant :Mr. SHALENDER SINGH, A-152, 

DILSHAD COLONY, DELHI-110095, INDIA Delhi India 

(72)Name of Inventor : 

   1)Mr. SHALENDER SINGH 
 

(57) Abstract : 

The present invention relates to a real-time interactive virtual reality system and method. The present invention will help customer to 

experience a real-time custom the weather conditions and enjoy their meal. More particularly, the present invention is to establish 

restaurant/food joint/cafes which can provide its customer the feel of different weather conditions and visual experience through 

human made weather condition and virtual reality augmented technology. Creating an artificial atmosphere or ambience which suits 

the likeliness of the Clients; Customer can also visit various countries/cities virtually. 

No. of Pages : 8 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57162 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911021324 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : FORMABLE FILMS, LAMINATE STRUCTURES, AND RELATED METHODS 
 

  

(51) International classification  
:B32B 

7/12  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)FLEX FILMS (USA) INC. 
      Address of Applicant :1221 North Black Branch Road, 

Elizabethtown, Kentucky 42701 United States of America U.S.A. 

(72)Name of Inventor : 

   1)CHATURVEDI, ASHOK 

   2)SARGEANT, Steven 

   3)NAIK, Sudhir 

   4)SIRSAMKAR, Pramod 

   5)Gupta, Sanjeev 

   6)Boral, Dipak 
 

(57) Abstract : 

Embodiments of the disclosure relate to a blister package having a laminate structure that is heat-sealable to a lacquer layer on strain-

hardened aluminum foil. The blister package includes a lid layer comprising a strain-hardened aluminum foil, a lacquer layer on a 

sealing surface of the strain-hardened aluminum foil and a laminate structure sealed directly to the lacquer layer. The laminate 

structure includes a multilayer film and a plurality of wells formed therethrough. The multilayer film includes a first formable layer of 

a thermoplastic material and a sealing layer of a copolyester material. The sealing layer overlies the first formable layer and has an 

outer surface opposite the first formable layer. The sealing layer has crystallinity from 5% to 20% as measured by differential 

scanning calorimetry (DSC). The outer surface of the sealing layer is sealed directly against the lacquer layer. 

No. of Pages : 27 No. of Claims : 30 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911031092 A 

(19) INDIA  

(22) Date of filing of Application :01/08/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AUTOMATIC CABINET 
 

  

(51) International classification  :A47B51/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Rishav Joshi 
      Address of Applicant :401, Street Ashok Vatika 2, Jaypee 

Greens, Greater Noida, Uttar Pradesh, INDIA, 201310 Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)Rishav Joshi 
 

(57) Abstract : 

An automatic lifting cabinet is disclosed. An automatic cabinet comprising a back panel (2), a pulley (3) is secured near the top end of 

the back panel (2). Another pulley (4) is secured near the bottom end of the back panel (2). A belt (5) is provided around the pulleys (3 

& 4) so as to connect these pulleys with each other. A connector (6) secured with the belt (5) is provided to facilitate securing of a 

shelf (8) with the belt (5). A motor (7) is connected with one of the pulleys (3 & 4). Channels (9) are provided with the back panel 

such that to guide up and down movement of the shelf (8). A switch is provided to switch on and switch off the motor so as operate 

the automatic cabinet by the user as and when required. 

No. of Pages : 14 No. of Claims : 7 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911038027 A 

(19) INDIA  

(22) Date of filing of Application :20/09/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : NITROGEN DETECTION TECHNOLOGY 
 

  

(51) International classification  
:G01N 

21/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SENSELINK TECHNOLOGY PRIVATE LIMITED 
      Address of Applicant :SK-3/695, B-2, INDIRAPURAM, 

GHAZIABAD, UTTAR PRADESH-201014, INDIA Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)LALIT GAUTAM 
 

(57) Abstract : 

A novel approach in determining essential nutrients content present in soil using controlled molecule excitation and capturing 

absorption wavelength of these macro nutrients. The inspiration has been taken from Raman scattering and spectroscopy which has 

rarely been applied in nutrients identification, characterisation or analysis due to several interfering external factors such as excess 

fluorescence. This paper proposes a solution in accurately measuring the soil nutrient content which can greatly assist in agrology and 

agronomics. Continuous cropping without effective measurement of soil nutrients affects the sustainability of the crops. The proposed 

method poses its relevance for pre-plantation interval. A photodiode and three LEDs as a light source are used for transmittance and 

reflectance capture. The wavelength of LEDs is in accordance to absorption band of wavelength of each nutrient. The nutrient in soil 

tends to absorb the light emitted from particular LED and reflects the remaining which the photodiode reads and give the value. The 

system makes use of a microcontroller for data acquisition which helps to read the reflected wavelength. On the basis of the values 

obtained from three LEDs forN, P, K the level of the particular nutrient can be judged accordingly. 

No. of Pages : 8 No. of Claims : 1 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911044206 A 

(19) INDIA  

(22) Date of filing of Application :31/10/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEM AND METHOD FOR OPERATING A WORKOUT EQUIPMENT 
 

  

(51) International classification  
:G06Q 

10/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Razaur Rehman 
      Address of Applicant :193/10, Ravindra Puri, Sadar Naya 

Bazar, Meerut Cant, Meerut, India Uttar Pradesh India 

(72)Name of Inventor : 

   1)Razaur Rehman 
 

(57) Abstract : 

[0068] System and method for operating a workout equipment is provided. The system includes a plurality of monitoring devices and 

a communication device. The communication device includes a registration subsystem configured to enable one or more users to 

register on a platform upon receiving a plurality of user details from the one or more users, a code scanning subsystem configured to 

scan a unique code associated with at least one of the workout equipment by the one or more users on the platform via a scanning 

device and unlock at least one of the workout equipment, an adjustment subsystem configured to adjust one or more parameters 

associated with at least one of an unlocked workout equipment using one or more entities upon receiving an instruction from the one 

or more users. The system enables authorised access of the workout equipment. Hence, making the system more user friendly, reliable 

and efficient. FIG. 1 

No. of Pages : 26 No. of Claims : 10 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911047275 A 

(19) INDIA  

(22) Date of filing of Application :20/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : CAPSAICIN AND CURCUMIN LOADED NANOEMULSION BASED GEL FOR NEUROPATHIC 

PAIN MANAGEMENT 
 

  

(51) International classification  

:A61K 

9/00 

A61K 

31/00 

A61K 

47/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Jaypee Institute of Information Technology 
      Address of Applicant :Department of Biotechnology, Jaypee 

Institute of Information Technology, A- 10, Sec-62, Noida, India 

Uttar Pradesh India 

(72)Name of Inventor : 

   1)Shweta Dang 

   2)Kuldeep Nigam 
 

(57) Abstract : 

The present invention describes nanoemulsion composition and method of preparation of the pharmaceutical nanoemulsion for drug 

delivery in the condition of neuropathic pain. The nanoemulsion formulation of the present invention comprises Capsaicin and 

Curcumin as therapeutic agent 1 and therapeutic agent II, which are encapsulated for their co-delivery. The nanoemulsion is prepared 

by using at least one surfactant such as Labrasol and at least one co-surfactant such as Glycerol in water using high-speed 

homogenizer and ultra-sonicator for homogenization. The nanoparticles having therapeutic agents I & II and surfactant of the 

nanoemulsion formulation are encapsulated for effective delivery of the composition onsite. The nanoemulsions can be delivered via 

multiple routes such as Topical, mtra-nasal and intra-venous, etc. The formulated nanoemulsion which is the combination of the 

(Capsaicin-Curcumin) is effectively able to reduce the level of various pro-inflammatory cytokines and increase the level of anti-

inflammatory cytokines which are expressed during inflammatory neuropathic pain conditions. 

No. of Pages : 20 No. of Claims : 11 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911047330 A 

(19) INDIA  

(22) Date of filing of Application :20/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : TO DEVELOP SYSTEM AND METHOD OF UAV'S WITH SWARM TECHNOLOGY 
 

  

(51) International classification  
:B64C 

39/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)VEDA DEFENSE SYSTEMS PRIVATE LIMITED  
      Address of Applicant :D-1045, NEW FRIENDS COLONY 

DELHI-110025, INDIA Delhi India 

(72)Name of Inventor : 

   1)DIPESH GUPTA 
 

(57) Abstract : 

Relief Operations, Drone swarm technologythe ability of drones to autonomously make decisions based on shared informationhas the 

potential to revolutionize the dynamics of conflict. And were inching ever closer to seeing this potential unleashed. In fact, swarms 

will have significant applications to almost every area of national and homeland security. Swarms of drones could search the oceans 

for adversary submarines. Drones could disperse over large areas to identify and eliminate hostile surface-to-air missiles and other air 

defenses. Drone swarms could potentially even serve as novel missile defenses, blocking incoming hypersonic missiles. On the 

homeland security front, security swarms equipped with chemical, biological, radiological, and nuclear (CBRN) detectors, facial 

recognition, anti-drone weapons, and other capabilities offer defenses against a range of threats. But while drones swarms represent a 

major technological advancement, unlocking their full potential will require developing capabilities centered around four key areas: 

swarm size, customization, diversity, and hardening. Customizable drone swarms offer flexibility to commanders, enabling them to 

add or remove drones as needed. This requires common standards for inter-drone communication, so that new drones can easily be 

added to the swarm. Similarly, the swarm must be able to adapt to the removal of drone, either intentionally or through hostile action. 

Customization also allows commanders to adapt the swarm to the needs of a situation. For missions demanding a smaller profile, a 

commander may remove drones. A commander may also vary the capabilities of the swarm itself, adding drones equipped with 

different types of sensors, weapons, or other payloads. 

No. of Pages : 5 No. of Claims : 8 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911047331 A 

(19) INDIA  

(22) Date of filing of Application :20/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ELECTRIC VEHICLE WITH WIND TURBINE AND SOLAR PANEL POWER SOURCED-CAR, 

SCOOTER, BUS & TRUCKS 
 

  

(51) International classification  

:F03D 

13/00 

F03D 

9/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ANURAG VARSHNEY 
      Address of Applicant :II-B/159, NEHRU NAGAR, 

GHAZIABAD UTTAR PRADESH-201001, INDIA Uttar Pradesh 

India 

(72)Name of Inventor : 

   1)ANURAG VARSHNEY 
 

(57) Abstract : 

Electrification of Transportation vehicle is necessary in this decade, now we have invented electric vehicle like 04 wheeler car, 02 

wheeler scooter, trucks and commercial vehicle which is operated by Electric lithium battery and automatic charging from solar panel 

and Wind turbine during run or stop time. Electric vehicle battery recharge from wind turbine and solar panel on continuous basis 

while vehicle isrunning or stop but it automatic cut when battery is charged or vehicle is not in operation or breaks down. Electric Car 

is operated from Wind turbine also when it get required RPM and it runs on high way where it can run easily without any halt or stop 

for long time. It is actually a hybrid electric car and uses electric power with 02 supportive options as wind turbine and solar power 

that has been placed outside of the car. The turbine will produce wind energy to help supply the car with energy, when it placed on the 

outside of the electric vehicle. 

No. of Pages : 5 No. of Claims : 9 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201911047529 A 

(19) INDIA  

(22) Date of filing of Application :21/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A NOVEL ARCHITECTURE FOR INTELLIGENT FIRE SAFETY AND BUILDING EVACUATION 

SYSTEM 
 

  

(51) International classification  

:G08B 

7/00 

G08B 

25/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 
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   1)Rajesh Singh 

   2)Lovi Raj Gupta 
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   4)Gajanand Sharanappa BIRAJDAR, 
 

(57) Abstract : 

A system for intelligent fire safety and building evacuation architecture designed based on the LORA communication. The novel 

architectural system consists of the end device(102), controlling unit, central controlling unit and end user interface to detect fire and 

safety exit. The long range communication is established using LoRa gateway(105) to establish a connection between the controlling 

unit and the end user. The vision nodes are used to find the smoke and people density during fire emergency. The evacuation path is 

displayed using the LED display(l 11) for the disaster victims to reach safe exit. This system is used to prevent major casualties by 

early detection of fire and save human life from danger 
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   6)Monica Gulati 
 

(57) Abstract : 

The present invention discloses a novel oral gold nanoparticle formulation of insulin. The said formulation is prepared by reduction of 

chloroauric acid with modified apple polysaccharide and the conjugation with insulin. The said formulation decreases blood glucose 

level and improves body weight, lipid profile, urea, creatinine and liver parameters. 
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(54) Title of the invention : HONEY WITH INCREASED MEDICINAL VALUE AND PROCESS THEREOF 
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(57) Abstract : 

Flavored honey with increased medicinal value for patients suffering from fever, cold and cough. The shelf life of the honey is 

increased by six months and can readily be used as a home remedy. 
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(57) Abstract : 

An IoT enabled device to monitor the neonatal suffering in pain and analysis the intensity the of pain. The device monitor the neonatal 

in the NICU, where the video of the neonatal is recorded and the neonatal facial image obtained to analysis the intensity of the pain 

suffered through Deep Network and the level of the pain is classified through pain index. The device alerts the caregiver based on the 

intensity of the pain being sensed by the neonatal and also displays the pain index. The IoT enabled device provides the recorded 

video of the neonatal to analyze the data for further identification. This is a low cost device and easy to install. 
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(57) Abstract : 

A novel system employed for monitoring various critical parameters of oil pipeline using IoT and LoRa. The system consists of 

monitoring, detection, communication and data analysis. Various smart wireless sensors are used to monitor critical parameters which 

are sent to 2.4 GHz RF controller board and LoRa controller board via signal condition and optimization. The data is communicated to 

servers via LoRa gate way. Various parameters like fire, leaks, corrosion are also detected and communicated to end user via LoRa 

gate way. In case of any abnormal issues found in data hooter, drones are activated from safety operation controller and drone yard. 
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(57) Abstract : 

Disclosed is an autonomous robot for harvesting Jatropha curcas plant as Jatropha seeds uses for bio-diesel. The present invention 

provides the cost-effective solution to pick the ripe Jatropha fruit, pluck that fruit and collects in the container. The present invention 

also facilitates picking the ripe jatropha fruit form the edge of tree without damaging the fruit. 
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   4)Ruhul Amin Choudhury 
 

(57) Abstract : 

A device designed with LED to sense the acoustic signal within a certain distance as per the specified range and the glow light will 

turn on for a predefined time span. The device is powered by rechargeable/replace battery and can by mounted using double side tape. 

The device can be mounted on any existing clock to view the time in the dark without causing disturbance to the surrounding. 
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(57) Abstract : 

The present invention discloses a device for the detection of contamination in green vegetables. The device is handy and portable. The 

said contamination in the green vegetables is dye. The presence of contamination is indicated on a LED bar display (5). 
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(57) Abstract : 

The present invention discloses a novel mosquito repellent formulation containing ethion, solvent, antioxidant, perfume and 

emulsifier. The said formulation is effective against insecticide resistant mosquitoes. The said formulation affect mammals to a 

minimal level and is stable during the storage. 
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(57) Abstract : 

A sink/ wash basin drainage cleaner which is a microcontroller (8) controlled device which is connected to the sink/ wash basin (1) for 

the automatic cleaning of the drain. The system mainly consists of a PID controlled heater (3), an automatic dispensing unit (4) of 

cleansing agent, an ultrasonic generator (5), an electronic gate valve (6). The system automatically dispense the cleansing agent at a 

PID ( Proportional-integral-derivative) controlled set temperature which is followed by ultrasonic assisted agitating for efficient 

mixing of cleansing agent with the waste water/liquids/solids ultimately discharging out of the drain pipe (2). 
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(57) Abstract : 

The present invention discloses a novel process for production of pearls. The said pearl contains an insert. The insert of the pearl is 

biodegradable and bio-compatible. The insert of the pearl of the present invention can be easily removed to provide a pearl with 

natural hole. 
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(57) Abstract : 

The present invention discloses a novel carvacrol derivative. The said derivative is a metal complex. The said derivative possess 

anticancer activity. The invention also discloses a method of preparation of the said carvacrol derivative. 
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(57) Abstract : 

A system for analyzing the level and seriousness of casualty by differentiating between live and dead people based on image 

processing and GPS co-ordianates. The system is capable enough for even analyzing people under debris. . 
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(57) Abstract : 

Disclosed is a system for an automatic adjustment of volume for TV/Speakers based on distance between user and speaker. The 

present invention takes the input from remote by double tapping on the buttons and automatically adjusts the volume based on signal 

strength. The present invention further facilitates a cost effective and convenient solution to control the volume for TV/Speakers. 
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(57) Abstract : 

The present invention discloses s novel pharmaceutical formulation for anti-arithmetic activity. The said formulation is liposomes and 

consist of a prodrug of sulfapyrdine. The said formulation has increases antiarithritic activity. 
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   1)Lovleen 
 

(57) Abstract : 

The present invention discloses a novel mosquito repellent formulation containing ethion, solvent, antioxidant, perfume and 

emulsifier. The said formulation is effective against insecticide resistant mosquitoes. The said formulation affect mammals to a 

minimal level and is stable during the storage. 
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(57) Abstract : 

A smart spatula used for various types of Indian cooking. The spatula works as per pre-defined temperature range and sprays oil as per 

the requirements. The spatula consists of LED indicators to indicate the temperature of utensil. The said system can be used in any 

cooking method on the flame. The spatula is handy and easy to use with rechargeable battery. 
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(57) Abstract : 

A Management and Security Model for IoT device network using SDN technology for maintaining database (1) of number of IoT 

devices within a network. The invention makes it is easy to maintain large IoT network (3) consisting of lakhs of IoT devices with 

minimal time complexity. The Management and Security Model for IoT device network using SDN technology as disclosed in this 

invention is a secured network which helps in intranet DDoS attack or attack from any intruder and can be used to prevent 

authentication of IoT devices. Reference: Fig. 3 

No. of Pages : 13 No. of Claims : 11 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57187 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911047977 A 

(19) INDIA  

(22) Date of filing of Application :24/11/2019 (43) Publication Date : 06/12/2019 
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(57) Abstract : 

The present invention disclosure is related to a computer implemented method for generating notification during calls without using 

internet in wireless communication. The present invention provides an internet free method for advance notification system from the 

caller. This advance notification generated by calling time on calling partys devise. The incoming calls getting an assigned text as 

subject of calling from a caller. Caller party can recognize the caller identity and a picture on the incoming telephone call. The 

interactive response menu may include a menu option to activate important notification. The system comprises a receiving request to 

connect the call from the calling party. Additionally, the caller devices of the incoming call are alerted in harmony with the exact 

succession that would be either added on incoming call or not. 
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(57) Abstract : 

The present disclosure relates to a monitoring system for cleanliness of a toilet, the monitoring system includes an image sensor 

configured to capture one or more images of a toilet seat, a processor to execute a cleaning status analysis engine to analyse the 

captured images to determine the sanitation status, and a transceiver to transmit, through an ad hoc network, the real¬time sanitation 

status to one or more computing devices. 
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(57) Abstract : 

The present invention related to a method for detecting malware, comprising the steps of accepting a document or module on which 

the analysis needs to take place, performing document type analysis on the document, carrying out comparison between the document 

and a ciphered document in order to understand the similarity factor between both the documents, monitoring the replacement of the 

document with the ciphered document, identifying a module that accepts these documents to merge it into a single one, flagging the 

document which are found infested with a malware and performing N gram analysis to compare call sequence patterns of all the 

flagged documents with the malware database which contains different types of malwares. 
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(57) Abstract : 

The present invention relates to an anti-theft system for vehicle, comprising a driver circuit associated to power supply unit of the 

vehicle 1 that converts dc power into ac power, a LC circuit linked to the driver circuit to produce a resonance frequency for 

enhancing the voltage, a transformer with primary and secondary windings linked to the driver circuit that step-up the voltage, a 

leverage unit 2 mounted at the lower surface of the vehicle 1 linked to the secondary winding that completes electric circuit by 

providing earthing to the system, multiple sensors associated to the vehicle 1 that detects the unauthorized person in vicinity of the 

vehicle 1 and activates an alerting module installed in the vehicle 1 that alerts the persons about the consequences of touching the 

vehicle 1, wherein the unauthorized person experience an electric shock on touching of the vehicle 1. Ref. Fig. 1, 2 
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(57) Abstract : 

The present invention relates to a robot control system, comprising a brain computer interface unit having multiple sensors associated 

to the system that extracts brain activities of a person and generates electric signals related to the activities by employing 

electroencephalography, a camera attached in the system for capturing multiple images/videos of the person, a sign language 

perceptive module linked to the camera for acquiring the images and extracting sign language expressions from the images/videos, 

which are further transmitted in the form of signals and a robot configured with an adaptable vision unit that receives the signals from 

the interface unit and perceptive module and performs various operations as commanded by the person. Ref. Fig. 1 
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(57) Abstract : 

A method of developing porous bio ceramic foam of HA-TI02 using plasma spray wherein the HA and Ti02 are mixed in equal 

proportion and mechanically alloyed with TiH2 (blowing agent) using high energy plenary ball mill to obtain a nano-scale and 

homogeneous mixture using tungsten carbide. The powder mixture of HA-Ti02-TiH2 is sprayed towards P-Ti substrate specimens 

using plasma spray deposition technique after mechanical alloying. The bioceramic foam developed has excellent corrosion resistance 

and bioactivity. The method is relatively simpler and more reliable than other known methods. The developed bioceramic foam has 

high adhesion strength with the substrate. 
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(57) Abstract : 

A novel process of making mosquito repellent which consists of extraction of citronella oil from citronella plant and mixing it with 

other herbs and using the oil with mineral oil as a mosquito repellent. 
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(57) Abstract : 

The present system discloses an intelligent automatic headlight system which works as per day and night. The light intensity decreases 

and increases as per the vehicles coming from opposite side. 
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(57) Abstract : 

Disclosed is a process for reconstruction of facial features while face is covered with any mask or a veil by using thermal imaging and 

deep learning algorithms. The present invention uses thermal imaging camera and digital camera for capturing the image. The present 

invention provides an accurate description for reconstruction of image features by mapping gap between the mask or a veil and the 

face. The present invention further facilitates the availability of uploading the raw data after reconstruction on cloud server and it 

helps in investigation of acts of vandalism or other criminal cases. 
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(57) Abstract : 

Disclosed invention provides authentication to users when signup on website by assigning profile reputation score. The present 

invention discloses a method for AMI based on OAuth protocol and verifies the identity to reduce the number of fake accounts on 

websites. The present invention also facilitates security to users personal information as while verification on website only profile 

reputation score/signals is required. 
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(57) Abstract : 

The process identifies the brain gender of a person based on a quiz based activity. The brain gender of person can be a male brain, a 

female brain or a mixed brain. It categorises the brain gender of a person based on scores of a person which is generally prepared as 

per answers given by the person. The proposed process can prove to be helpful while recruiting a person by the employer and even for 

better understanding of a person. This process can also be used for personality assessment. 
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(57) Abstract : 

A system for reducing electricity consumption which consists of a 360 degree Camera (1) which stores the captured images in 

Raspberry Pi (2) and per the algorithm the signals are sent to the two relay channel (3). Depending upon the inactivity in the area 

where system is installed, the signals are transmitted to fans (4) and lights (5) which switch off automatically as per time of inactivity 

and alarm time threshold set in the system. 
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(57) Abstract : 

A sustainable rotating biological contactor is a secondary biological wastewater treatment system in which natural flowing water 

energy is being utilized for rotating not the drum but the radial baffle blades (6) attached to the shaft (8) rotating by efficient bearings 

which provides more surface area thereby making the system more efficient. The device consists of simple plates (6) attached radially 

to the shaft (8) rotating about its axis through the bearings. The developed system is more eco-friendly, cost effective and beneficial to 

the society. 
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(57) Abstract : 

A system used for offshore seismic acquisition, by using a drone (remotely operated vehicle) which can minimize the noise obtained 

to the minimal level. An arrangement is designed through which the reflected acoustic waves will be identified through the 

hydrophones set on the seabed and will be towed with the drone, which is used to negated the noise generated. This system is used 

prevent from imparting high frequency acoustic waves by the conventional seismic acquisition method into the formation which might 

cause harm to the survival of the aquatic life and achieving better seismic sections devoid any noise generated due to bubbling 

effected initiated by the sea. 
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(57) Abstract : 

A system for designing and developing a vehicle controller for geo mapping the location of the bins and also monitoring the garbage 

bins vehicle controller prevent overflow of the waste. An intelligent bin is developed which will alert the vehicle, to collect the waste 

from the bin. Offline geo mapping is embedded in vehicle for reaching the destination of the bins. The monitoring and controlling of 

the intelligent garbage bins and autonomous vehicle is controlled through cloud server and the amount of garbage generated in the bin 

at any location. 

No. of Pages : 19 No. of Claims : 9 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57202 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911048074 A 

(19) INDIA  

(22) Date of filing of Application :25/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A DEVICE TO MOINTOR BEHAVIOURAL ACTIVITY AND EMOTION DECTECTION THROUGH 

AI ASSISTED DASHCAM 
 

  

(51) International classification  
:B60R 

11/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Lovely professional University 
      Address of Applicant :Lovely Professional University Delhi 

Jalandhar GT road Phagwara Punjab India 

(72)Name of Inventor : 

   1)Mahesh Kumar Prajapat 

   2)Lovi Raj Gupta 

   3)Rajesh Singh 

   4)Anita Gehlot 

   5)Paramveer Kang 
 

(57) Abstract : 

A device designed to monitor the behavioral activity of the driver through AI assisted dashcam. The device is processed to capture the 

images or record video of the driver while driving the vehicle. The behavioral activity data of the driver is sent to the cloud with 

Artificial Intelligence system, where the AI system will assist the driver and monitor through the camera. The driver can interact or 

seek guidance through the camera if lost. This low cost device is easy to operate and keeps the driver feel safe throughout the journey. 
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(57) Abstract : 

Disclosed in the present invention is a multistage intelligent security attack detection system is proposed for heterogeneous SIP-based 

communication networks. A first stage is a screening subsystem that selects suspicious packets either by sample-based identification 

or by scanning the whole traffic. The second stage is a detection and mitigation subsystem that identifies the type of attack and selects 

an automated mitigation policy. It further includes a third fold for load prediction which predicts the upcoming packet load using the 

current packet arrival trend and the model generates information about how the traffic will vary in near future enabling the service 

provider to scale their cloud-based system. The disclosed invention is scalable and has high availability as opposed to the prior art 

solutions (Figure 1). 
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(57) Abstract : 

The present invention provides compositions of drug loaded, biodegradable nanofibers that contain an antibiotic agent (drug) 

compound and methods of manufacture thereof. Compositions of nanofibers containing Ciprofloxacin hydrochloride (an antibiotic 

agent) with Polyvinyl alcohol (PVA) and Poly (meth)methacrylate (PMMA) polymers dissolved in acetic acid and formic acid are 

provided. The composition provided offer the ability to manufacture nanofibers. The composition has the ability to attain bust drug 

release in the initial hour and controlled release for the next 504 hours thereafter. The nanofibers compositions are effective against 

microbes and are useful for the inhibition of biofilm formation. 
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(57) Abstract : 

The present disclosure relates to a monitoring system for cleanliness of a toilet, the monitoring system includes an image sensor 

configured to capture one or more images of a toilet seat, a processor to execute a cleaning status analysis engine to analyse the 

captured images to determine the sanitation status, and a transceiver to transmit, through an ad hoc network, the real¬time sanitation 

status to one or more computing devices. 
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(57) Abstract : 

The present invention discloses a smart garbage bin. The smart garbage bin is attached with an insect zapper. The motion sensor in the 

bin senses the presence of critter and send signals to the critter distracting elements to flashlight and to spray smelly compounds. 
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(57) Abstract : 

The present invention discloses a fortified dietary formulation. The said formulation is rich in iron. The process of preparation of the 

formulation is simple and cost effective. The said formulation comprises of micro-encapsulated extract of spinach and milk protein. 
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(57) Abstract : 

The present invention discloses a novel formulation of bexarotene for effective treatment of cutaneous T-Cell lymphoma. The 

formulation is a topical gel. The topical gel of the formulation consists of either drug loaded liposomes or niosomes. 

No. of Pages : 25 No. of Claims : 5 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57209 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911048240 A 

(19) INDIA  

(22) Date of filing of Application :26/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A NOVEL SYSTEM FOR UNIFORM DISPENSE OF GRANULARFERTILIZERS 
 

  

(51) International classification  
:C05G 

3/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Lovely Professional University 
      Address of Applicant :Lovely Professional University 

Jalandhar-Delhi G.T. Road, Phagwara, Punjab-144 411, India 

Punjab India 

(72)Name of Inventor : 

   1)MEHTA, Chandra Mohan 

   2)RASANE, Prasad 

   3)Singh, Mandeep 

   4)SINGH, Dushyant Kumar 
 

(57) Abstract : 

The present invention discloses a novel handy system for uniform dispense of granular fertilizer to surface. The system is easy to 

operate and maintain and cost-effective. The system is able to dispenses granular fertilizer in broader area of agriculture land. 
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(57) Abstract : 

A compact and portable device to control and monitor the drill bit in the drilling machine using IoT cloud server. The device can be 

installed on a job drill bit drilling machine to monitor or control automatically. The device can be monitored in real time and provides 

complete automation of multiple drilling processes with fixed drilling depth. The device is capable to control coolant flow rate and 

drilling machine rpm using IoT technology with human interference by disturbing the operation in the machine. 
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(57) Abstract : 

Disclosed is an apparatus for fully automated billing and consumption notification. The present invention uses IoT platform for real-

time energy consumption reading and sends notification to users registered email. There is no manual operation requires to get the 

information related electricity consumption. 
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(57) Abstract : 

Smart Comb , an electronic comb which is designed to monitor the quality of the human hair by detecting the moisture, oily nature 

and roughness of the hair. The data detected is displayed on a LCD screen for the user to observe the quality of their hair. The smart is 

easy to use and battery operated. 
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(57) Abstract : 

Disclosed is a remote assisted refrigerator door monitoring with IoT which detects the human presence/absence when door of 

refrigerator opens and sends notification to user if door is open and human absence near the fridge door. The present invention uses 

IoT connectivity to monitor the status of fridge door and facilitates to give command for door closing remotely. The present invention 

further facilitates electricity saving and enhance the overall life of device. 
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(57) Abstract : 

A device to control and monitor the water flow in overhead water tank and the real time data obtained is sent to an IOT enabled base 

system The device is used to reduce water wastage from tank overflowing. This fully automated device is easy to install and battery 

operated. The tank system device is sends the data to IoT cloud about the water level in tank , the base system receives the water level 

in tank, monitors status of the water supply form the water source and the water threshold from the tank is evaluated, based on which 

the actuator switch ON/OFF the pump motor through IoT technology. The invention is fully automated involving no intervention of 

human operation. In addition, it also alerts the used about the possible scarcity of water based on water sully timing and water level in 

tank. 
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(57) Abstract : 

A conventional ironing device designed to process the clothes by straightening, which is monitored and controlled automatically 

through IoT. An alert/notification is sent to the user to switch off the device if it exceeds the estimated ideal cut off state. The device is 

used to prevent from short circuit or overheating. 
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(57) Abstract : 

A process of developing azure cloud based framework using WEB API for remotely managing files list in different device. In the 

present invention, list file is generated for every drive present in computer which contains details of all the files present in that drive 

and is send to server, to use it from remote location and to sync across user devices. It takes very less time to find required files and 

duplicate files among various disconnected devices once synchronized. 
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(57) Abstract : 

A system designed for set top boxes integrated to distributed ledger to secure the transactions with cryptography, secure transaction 

through block chain. The transaction is secure and authenticated through block chain where it prevents any third part to break into the 

system. The system is easy to install and history of the transaction is maintained for future. 
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(57) Abstract : 

A device with an IoT enabled sonic beacons architecture for pest control in the storage warehouse. The device consists of plurality of 

Wi-Fi enabled sonic beacon, which are connected with the log fog node by a cloud server .The cloud server sends them to a 

customized mobile application, through which the data can be controlled and monitored. The device is easy to install and battery 

operated. 

No. of Pages : 13 No. of Claims : 6 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57219 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911048481 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2019 (43) Publication Date : 06/12/2019 
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(72)Name of Inventor : 

   1)Imtiazul Haq 
 

(57) Abstract : 

The present invention relates to a herbal composition for the treatment of asthma comprising (a) Tephrosia purpura (Sarphooka), (b) 

Cuscuta reflexa (Aftimoon Kasoos), (c) Morinda citrifolia (Noni), (d) Terminnalia arjuna (Arjun Bark), (e) Piper longum (Pipal Bari) 

and (f) Piper nigrum (Kali Mirch), and a process for preparing the composition. The composition is useful for the treatment of asthma. 
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(31) Priority Document No  :NA 
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   2)JAIN Rajeev 
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   4)DASH Chinmaya 
 

(57) Abstract : 

A multilevel analog to digital converter (ADC) is composed of noise shaping filter and multi-level quantizer, where said quantizer is 

made from an array of comparators, each coupled with one reference level, the said quantizer is coupled with a thermometric digital to 

analog converters (DAC) in the feedback path, the said DAC output is compared with ADC input and error is fed to noise shaping 

filter, said reference levels of each quantizer is generated from a digital to analog converter coupled with a digital quantizer reference 

controller and said digital quantizer reference controller is randomly changing the reference levels in a way that quantizer coupled 

DAC elements are indirectly randomised to improve the overall linearity and noise performance of the converter. FIG 3  
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(54) Title of the invention : A SYSTEM AND METHOD FOR BACKGROUND CALIBRATION OF TIME INTERLEAVED ADC 
 

  

(51) International classification  

:G01J0001440000, 
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H03M0001080000, 

H03M0001100000, 
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   2)SHARMA Ashish Kumar 

   3)DASH Chinmaya 
 

(57) Abstract : 

The present invention discloses a method of calibrating time interleaved analog to digital converter comprising: sampling a common 

input signal , said sampling is performed by an array of sub analog to digital converters, each generating individual digital analog 

equivalent outputs with sampling time errors, said digital outputs are fed to sampling time error estimation circuitry to calculate a 

digital output proportional to sampling time error between two consecutive channels, without any restriction on input signal or ADC 

channel design, said timing skew estimator circuitry composed of generating a delayed output of one of the two consecutive ADC 

channels, channel first and channel second and subtracting the said delayed output with digital output of the said second channel and 

producing the first subtracted output and output of said second channel subtracted with said first channel output delayed by sampling 

delay between the two consecutive channels and producing the second subtracted delayed output, absolute value of the said first 

subtracted output and said second subtracted delayed output is monitored for peak value of both for a fixed time duration and then 

subtracted values of the said peak values are the estimation of sampling time error between the said two consecutive channels, same 

process is repeated to each consecutive ADC channels of the said ADC array. 

No. of Pages : 14 No. of Claims : 5 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57222 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201911048496 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2019 (43) Publication Date : 06/12/2019 
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(57) Abstract : 

Rajasthan has the countrys 10 per cent land mass but only 1.1 per cent surface water making it almost completely dependent on 

ground water which is fast depleting. Whats worse only 10 per cent of wells have water that is safe for drinking and 88 percent of 

Rajasthan water is saline, 55 per cent has very high fluoride. Rajasthan is one of those state which facing the most scarcity of drinking 

water or water for irrigation purpose. The state even in condition to all time high monsoon record of 1917 when an average rainfall of 

1079.00mm was as per the data available with the water resource department, Rajasthan receive an average rainfall of 743.68mm but 

the questions still arise that with a plenty of water, why India is on the world™s most water stressed list. Hence, this situation leads to 

the question that what are the ways water can be conserve in proper manner. There are so many traditional methods followed with the 

help of some NGO™s and government scheme for water conservation in many parts of Rajasthan specially in trible area of southern 

part of state but some time due excess rainfall, the situation of flood arises and soil won™t easily consume the excess rainfall water. 

These are some major issues due to which water crises still remains the same for Rajasthan state. To overcome this situation, we are 

suggesting an intelligent method for water conservation according to the atmosphere of southern Rajasthan. 
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   1)SINGH, Dushyant Kumar 
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   4)RAJA, P 
 

(57) Abstract : 

A system designed for Vehicle to Vehicle (V2V) communication using Li-Fi Technology by exchanging the information of the nearby 

vehicles . The transmitter (laser )and receiver (photodiode) communicate between the vehicles using Li-Fi module. The information is 

detected and displayed to the driver in the vehicle. Auto Braking System is implemented to prevent accidents and function on the 

information received form the device. The device is of low cost and easy to install which can be used to prevent accidents on road 

while driving. 
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   1)SINGH, Dushyant Kumar 

   2)RAJA, P. 

   3)AMJED, Rida 
 

(57) Abstract : 

A smart cooker which is the assembly of two chambers, wherein one chamber is used as a basal chamber operating as a normal 

electronic cooker and another chamber as a strong container for the ingredients that are to be put into the cooking food at certain 

intervals of time. The top chamber includes required quantity of storage components for different ingredients. The basal chamber has a 

stirrer for stirring timely. The system is controlled by a microcontroller which collects the information about temperature and control 

the relay module and stepper motor to provide the spin for getting ingredients. 
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   4)SINGH, Mandeep 
 

(57) Abstract : 

Disclosed is a device based on sensor for controlling open channel irrigation system. The present invention uses water sensor to sense 

the water level and real-time information available through IoT and cut off the power supply of motor automatically when sufficient 

water is supplied to the agriculture field. The present invention further facilitates low maintenance of device and highly effective as no 

complex mechanism/installation is required. 
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   4)GULATI, Piyush 
 

(57) Abstract : 

A shampoo bottle for full utilization of shampoo liquid with detachable tray consisting of a slider (3) to be attached at the bottom of 

the bottle surface, a movable plastic tray (2) attached with the slider (3), a push/pull handle (4). The lower part of the bottle can be 

detached as it is in the form of a movable tray (2) and after using the remaining shampoo at the end of the bottle, can be again attached 

on the slider and pushed inside. The present invention involves zero effort of pressing the bottle again and again for taking the 

shampoo out of the bottle remaining at the end of the bottle. 
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(57) Abstract : 

The novel system to make the integration of the individual Green, Lean and Six Sigma and implementation of comprehensive GLS 

approach for the sustainable development of the industrial organizations. The present invention facilitates the industrial organizations 

to integrate their operations with GLS approach thus helping in the mitigation of industrial wastes and carbon footprint, assessment of 

the current level of various emissions, capability of the system as well as process. 
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(57) Abstract : 

An alert system is designed for a chess game where buzzers make sound in case a player makes an illegal move in the chess game. 

The system consists of a chess board, location barcodes (100), piece barcodes (101), reader, controller, two buzzers, two counters and 

Li-ion battery. In the system, barcodes are placed on both the top of the chess and bottom of each piece and separate addresses for 

each barcode is allocated. Then reader records the addresses for each piece location in the starting and whenever the piece changes the 

location the controller checks the new location of the piece with predefined algorithm. The counter provides the information of how 

many illegal moves a player has made. The system makes it easy for appointed invigilator to keep track of the illegal moves in the 

game. 
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(57) Abstract : 

A fully automatic biomechanical actuator, designed to control the movement of the motored wheel chair , by synchronizing with the 

muscle movement of person seated on the wheelchair. The device works on EMG (Electromyography) sensor to produce wheel chair 

movement automatically without any external support. 
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(57) Abstract : 

A novel system of cleaning ceiling fan consisting of a there is a mechanism having an enclosed cleaner box chamber containing the 

sponge on around the periphery of the hollow box. The system consist of blades/wings (1), links (2), fan housing (3), Rod (4), Cleaner 

box (5), Sponge (6), Clamps (7), Slider (8). In the system, three different links are further connected with the cleaner box with the help 

of universal joint and further connected to the rod. Once the reciprocating motion is given to the rod, cleaner (5) connected to the 

blades slides horizontally and clean the blades (1). This invention is used for a fan mounted on different heights. 
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(57) Abstract : 

A system of making bike stand automatic is designed which will automatically slide the side stand back in position when users switch 

on/off the ignition of the bike. The system consists of a battery, a DC motor (1), an ignition switch (2), a micro controller, a side stand 

(5), limit switches, and stoppers (3). In the system, the side stand (5) is picked up when bike ignition is turned on, and it will be 

engaged for parking with ground when ignition gets off. The system provides fool proof parking to the bike and prevents the 

accidents. 
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(57) Abstract : 

Disclosed is a system for an automatic washing and cleaning of solar panel which consists of a water source, a solenoid valve which 

controls sprinklers attached to water source, a threaded shaft, a bevel gears, a solar panel, a moving shaft, a wiper, and a limit switch. 

The present invention provides a cost-effective solution to wash and clean the solar panel automatically as well the system is easy to 

install with new solar panel or with existing solar panel. The present invention further facilitates the washing and cleaning after every 

third day despite of any detection of dirt as well as this time duration increases or decreases as per requirement. 
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(72)Name of Inventor : 

   1)Hiroaki YOSHIZAWA 
 

(57) Abstract : 

An electronic device includes a processor capable of executing a first calculation, wherein the processor is configured to: in a first case 

where activating processing with initialization processing of the electronic device is conducted for the first time after factory 

inspection processing of the electronic device, set a numerical value to be used for the first calculation to a first numerical value 

during the activating processing with the initialization processing of the electronic device; and in a second case where the activating 

processing with the initialization processing of the electronic device is conducted for a second and subsequent times after the factory 

inspection processing, set the numerical value used for the first calculation to a second numerical value different from the first 

numerical value during the activating processing with the initialization processing of the electronic device. 
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(54) Title of the invention : A SYSTEM AND PROCESS FOR ENABLING REAL-TIME AND/ OR SIMULTANEOUS 

SHOWCASING OF MEDIA BETWEEN A PLURALITY OF DEVICES 
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(72)Name of Inventor : 
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   2)BOPARDIKAR Umesh Vasant 
 

(57) Abstract : 

ABSTRACT TITLE: METHOD AND SYSTEM FOR SHOWCASING OF MEDIA BETWEEN A PLURALITY OF ELECTRONIC 

DEVICES The present disclosure relates to a method and system (100) for enabling showcasing of at least one media, optionally 

accompanied by facilitating interaction, between a plurality of electronic devices in communicable connection with at least one 

computer network (16). In accordance with the present disclosure, the showcasing of the media is facilitated without the media being 

actively downloaded on said electronic device(s) (10). Depending on the location of the media, at least one system-based server 

engine (14) and optionally, a media-based server engine (18) facilitate the afore-stated method.  
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(57) Abstract : 

The present invention provides method to prevent the literal material including currency, government documents, important 

documents and products / items from imitation / duplication / replication. The producer of product or printed material will provide 

customized verification codes with product / printed material. To verify the genuineness, these codes shall be sent to the producer 

using means of communication provided by the producer. The producer will check their database of verification code and verify the 

genuineness of particular item. The producer will share the result to user whether the varification code is genuine, suspicious or 

counterfeit. The product will go through the chain of middle users before it reaches to the end user. By using verification codes 

provided by the producer, any concern person can verify the genuineness of particular product / printed material. 
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(57) Abstract : 

ABSTRACT INTEGRATED TOUCH DISPLAY PANEL AND MANUFACTURING METHOD THEREOF The present invention 

describes an integrated touch display panel and a manufacturing method thereof. The integrated touch display panel comprises a gate 

drive circuit positioned at an edges of two opposite sides of a first substrate, multiple scanning lines are alternately connected to the 

gate drive circuit positioned at the edges of two sides, and each scanning line is connected with one of the shift register units. There 

exists at least one scanning line, and pull up/pull down characteristics of a pull up transistor/pull down transistor of the shift register 

unit connected with the at least one scanning line are different from pull up/pull down characteristics of a pull up transistor/pull down 

transistor of the shift register unit connected with a scanning line adjacent to the at least one scanning line. [Fig.2]  
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(57) Abstract : 

1. Battery or device which acts or works as battery 2. Power controller & battery charger 3. Rotating device 4. Power generator 
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(57) Abstract : 

Medicinal herbal composition and its use for treatment of heart diseases and hypertension. Abstract The present invention relates to 

medicinal herbal composition for treatment of heart diseases. More particularly the present invention relates to herbal composition 

comprising Arjuna Terminalia as the main ingredient and mixture of other ingredients which is simple and easy-to-adopt treatment of 

the heart diseases without any hindrances to daily work life.  
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(57) Abstract : 

An array substrate includes a flexible substrate (10), a thin film transistor (20), a first metal layer (30), a second metal layer (40) and a 

stacked structure (70) including multiple inorganic layers. The thin film transistor (20) includes the source (s), the drain (d), the 

channel and the gate (g) insulated from the source (s), the channel and the drain (d). The inorganic layers include one or more buffer 

layers (71) between the flexible substrate (10) and the thin film transistor (20), one or more gate insulating layers (72) between a 

channel area and the gate (g), and a first isolating layer (73) between the thin film transistor (20) and the second metal layer (40). At 

least one of the inorganic layers has multiple openings (80) at a position corresponding to a display area (60). 
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(57) Abstract : 

ABSTRACT A MONITORING SYSTEM FOR PRESSSURE COOKING VESSEL AND MONITORING METHOD Disclosed is a 

monitoring system and method for a pressure cooking vessel that has a pressure control valve. The monitoring system includes an 

input device to receive a first number of operation of the pressure control valve, an audio feedback device to track a second number of 

operations of the pressure control valve and generate a first electrical signal pertaining to each second number of operations, and a 

processor coupled to the input device and the audio feedback device to receive the first number of operations and the first electrical 

signal therefrom. The processor receives the first electrical signal and updates a count of the second number of operations, and 

compares the updated count of second number of operations with the first number of operation. Further, a communicator module 

generates an alert when the first number of operation is equal to the updated count of second number of operation. Fig. 1  
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(57) Abstract : 

The invention is about The hybrid powertrain consists of two power sources in a two wheeler vehicle by using parallel combination of 

electric motor and IC engine. The intermediate shaft which is bolted to the frame of the two wheeler consists of two freewheels which 

can rotate in either direction and one rigid sprocket. The two free wheels are separately driven by motor and IC engine. The free wheel 

transmits power in one direction as it has rachet and pawl mechanis, in other direction it rotates freely without power transmission. 

The inventive mechanism of the powertrain helps to initially travel in the two wheeler using motor and when the batteries are out of 

power the vehicle can be operate on petrol mode making it a pure hybrid vehicle. With the use of hybrid powertrain, the overall range 

of vehicle is improved and it creates less pollution in comparision to any pure petrol based two wheeler vehicle. 
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(57) Abstract : 

ABSTRACT In the proposed invention, a hybrid concrete is developed by partial replacement of cement and silica from conventional 

concrete with the waste materials, hydrated lime sludge obtained from fertilizer industry and bagasse ash obtained from sugar industry 

respectively. These waste materials are added in the concrete along with conventional constituents cement, sand, aggregates and 

water. After several tests on hybrid concrete, it is found that use of these waste materials improves compressive strength, acid 

resistance of concrete and biding properties of the concrete without hearting behavior of molecular structure of the concrete material. 

At the same time, it helps to control the excess mining of environmental resources such as river sand and lime stones and provides 

solution for dumping of waste materials which help to reduce adverse effects on environment and human health along with reduction 

in overall cost of concrete preparation. 
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(57) Abstract : 

Empirical formula for determination of tension and compression steel in flexural member ANUJ GUPTA, Dr. P.D. PACHPOR  

Abstract -In the designing of Reinforced Cement Concrete member, the percentage of Steel plays a vital role , as it exceeds can cause 

brittle failure and make the structure uneconomical while its ratio less than required will lead to snapping of bar resulting in even 

collapse of structure. It depends on various conditions like grade of concrete, steel and dimensions of the member. There are various 

formulae by which we can find tension and compression steel in single reinforced as well as doubly reinforced beam. For this purpose 

either lengthy calculation for each beam are carried out or adopt and use table from SP-16, which directly gives Pt (percentage of steel 

in tension) and Pc (percentage of steel in compression) in terms of cross sectional area. The use of SP-16 tables are cumbersome and 

sometimes manual error is possible while reading graphs and tables. In our research work, we have developed empirical relations by 

which tension and compression steel can be calculated directly from bending moments and cross section of beam (Mu/bd2). The use 

of such formula is easy and the results obtained are within acceptable limits and fairly accurate. The formula is validated by solving 

various examples and acceptable. 
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(57) Abstract : 

A filter cartridge with enhanced dirt holding capacity, longer filtration service and good performance for a filtration system is 

disclosed. The disclosed filter cartridge comprises a perforated core; and a plurality of filter media layers arranged around the core. 

The plurality of filter media layers include a multifilament yarn that is wound around the core such that pitch of the yarn is continually 

varied across the entire thickness of the plurality of filter media layers and the pitch is also gradually increased from an inner layer that 

is wound near the core to an outer of the plurality of filter media layers. The plurality of filter layers are arranged such that a deep 

porosity gradient towards the centre of core is achieved to capture a wide range of particles sized contaminants within the filter media 

layers. 
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(57) Abstract : 

A TWO-PHASE LATCHING RELAY A two-phase latching relay is provided. The two-phase latching relay includes a relay body. 

The relay body includes two control loops. Further, each of the two control loops includes a first spring seat and a second spring seat. 

The relay body also includes a magnetic subsystem located at a centre of the relay body, and configured to control each of the two 

control loops simultaneously. The relay body also includes at least two input terminals and at least two output terminals operatively 

coupled to the two control loops. Further, the at least two input terminals and the at least two output terminals are located on at least 

one side of the magnetic subsystem. Further, the placement of the magnetic subsystem in the centre of the relay body avoids the 

dissipation of heat while the two-phase latching relay is being operated. FIG. 1  
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   2)Manishkumar D Yadav 

   3)Jyeshtharaj Bhalchandra Joshi 

   4)Madangopal Krishnan 
 

(57) Abstract : 

A process for continuous production of carbon nanotube wool having metallic or semiconducting characteristic comprising mixing a 

carbon source, catalyst precursor and a growth promoter in a ratio, subjecting the mixture to a step of sonication for 10-20 minutes, 

preheating the said mixture at 150-200oC to vapourize it, the said vapour is introduced into the synthesis zone with the help of Argon 

and hydrogen gas to produce CNT sock, collecting the CNT sock over a rotating rod by spinning it at constant speed to produce wool. 

Fig. 1 
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(57) Abstract : 

Take the required amount of water, alovera, mahua flower and pour into the soil made pot. The pot placed in soil for fermentation for 

a period of one month. After the process of fermentation of the said solvent, then solvent is transferred into 100 ml of into another soil 

pot. Then theses transferred solvent pot is put over the silent the heat and pot is closed with the help of banana leaves, then bamboo 

hollow stick was inserted in the pot through banana leaves and again closed airtight with the use of soil mud. The heat was give up to 

the temperature of 70 to 75 ºC. During this process we collect the distilled solvent through the bamboo sticks in the glass bottle and 

the bottle is stored at 0 to 5 ºC temperature and its ready for the use as a medicine. 
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(57) Abstract : 

ABSTRACT Process for preparation of instant Beer A process for concentration of aqueous solutions from natural ingredients which 

contain volatile aromatic and non-volatile components with longer shelf life from single master concentrate. The beer concentrate so 

obtained can be encapsulated in edible polymer capsules of various size and shape to be reconstituted in fresh beer anytime anywhere. 
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(57) Abstract : 

In an embodiment, a system for detecting drowsiness in drivers is disclosed. The system comprises an image capturing device 

configured to capture a video associated with a driver of a vehicle. The system further comprises an audio device. Furthermore, the 

system comprises a controller coupled to the image capturing device and the audio device. The controller is configured to extract a 

plurality of Region of Interests (ROIs) from the video using a machine learning technique, where each ROI in the plurality of ROIs 

corresponds to the eyes of the driver. Furthermore, the controller is configured to determine an aspect ratio associated with the eyes of 

the driver based on the plurality of ROIs. Furthermore, the controller is configured to trigger an audio alert notification through the 

audio device when the aspect ratio is below a predefined threshold for a predetermined duration. 
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(57) Abstract : 

The present invention discloses a trawling system consisting of plurality of trawl ropes (3 and 5) which connect a trawl net (12) to the 

trawler (1), wherein the trawl rope is provided with plurality of visible markings (13) for identifying rope elongation and a method for 

preventing skewing of the trawl net (12). 
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(57) Abstract : 

The present invention discloses relates to low-cost solar water heater to function during sun-off period using phase change material. 

The objective of the present invention to provide overcomes the inadequacies of the prior art in using of phase change material in 

solar heater. The solar water heater capable to function during sun-off Period, the solar water heater comprises a flat plate collector 

assembly, a heat exchanger plate and a connecting assembly. The Flat plate collector Assembly comprises a heat exchanger plate, a 

heat collecting metal plate, a tubular heat exchanger, a plurality of metal pipe and an insulation iron box. The plurality of Metal pipe 

is used to cover the tubular heat exchanger & filled with a Phase changing material. The phase changing material is used to store latent 

heat during sunshine and release after sun off period. 
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(57) Abstract : 

The present invention relates to footwear. It is the object of the present invention to provide footwear, having structure and layout so 

that different types of uppers (shape and size) can be fitted onto a common foundation, based upon the choice and taste of the user. 

Thus, the aim and object of the present invention is to keep in mind the satisfaction of the consumer, that is to say, that when a 

consumer decides to have a different upper(s), or an upper(s) with a different style, the same can be done by the consumer by simply 

attaching or detaching the upper and appending such uppers to the common foundation. In the present invention, the footwear is 

designed in a manner that there exists, an upper (which can be changed as per the choice of the consumer) and said the upper, having 

on it placed points of attachment, a midsole and an outsole. The upper is coupled to the midsole at a minimum of 2 hook-up points or 

in a manner such that the upper draws itself along the circumference of the outer potion of the mid sole. Importantly the upper has on 

its body, points of attachment either in the form of snaps, push buttons or velcrow, which then in turn act as point of attachment for 

uppers which the consumer can choose as per convenience. The principal object of the present invention is to have with the footwear, 

interchangeable uppers, the advantage of such a footwear being, it not only helps the wearer choose the colour and appearance of the 

footwear to compliment the apparel worn, but enables the wearer and have significant reduction in expense by having one footwear 

with numerous interchangeable uppers taking the place of several different types of footwear. Thus the object of the present invention 

is to provide a footwear comprising of a sole and interchangeable upper part having on it push buttons, buckles to enable fastening of 

new uppers with a decorative member. 
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(57) Abstract : 

The present disclosure relates to a system (100) and method (200) for treatment of a textile wastewater effluent by decolorization and 

removal of textile dyes. The decolorization and removal of textile dyes is achieved by adsorbing the textile dyes over a surface 

modified weed bio-sorbent unit (103). The biosorbent unit (103) comprising a surface modified natural biosorbent (300) having at 

least one of a water hyacinth (echornia crassapies) and a congress grass (parthenium hysterophorus) as an adsorbent. The system (100) 

and method (200) of treatment of textile wastewater effluent further comprises a coarse (101) and fine filtration units (102, 106, 109), 

an aeration unit (104), solar assisted electrolytic precipitation unit (105), a germicidal treatment unit (107) and a pH neutralization unit 

(108). The disclosed system, method and adsorbent is simple, cost effective, efficient and energy efficient. (To be published with 

Figure 1) 
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(57) Abstract : 

Disclosed is an ecofriendly cleaning agent for fabric and process thereof using crustacean shells by simple processing and drying 

using Hydrochloric Acid and Sodium Hydroxide treatment. This method helps separating chitin from other impurities by 

demineralization by treatment with HCL and deproteinization by treatment with NAOH. The Chitin nano particles obtained by present 

process are synthesized using different concentrations of Hydrochloric Acid at 90. 
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(57) Abstract : 

The present disclosure of the invention related to computer implemented method for anti-screenshot virtual keyboard. The developed 

tool enables a user to Log such Keyboards using a simple Dual Screenshot algorithm. The working of the tool can be used by Security 

Analysts to develop a more secure Anti Screenshot Virtual Keyboard. 
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(57) Abstract : 

A method for manufacturing a mesh prosthesis (100) is disclosed. The method includes solvent casting of a polymeric solution in a 

substrate, primary annealing of the substrate to form a film layer (3). The film layer (3) is placed in close contact with a mesh layer (1) 

and is then compressed with the said layer to form a mesh prosthesis (100). The said prosthesis is subjected to secondary annealing 

ensuring complete and uniform attachment of the film layer (3) with the mesh layer (1). The annealed mesh prosthesis (100) is 

incubated with alcohol to eliminate excessive moisture. The said prosthesis is subjected to formation of drainage holes (9) in the mesh 

layer (1). The said prosthesis is then subjected to formation of an indicator (7) on a centre portion of the film layer (3) in the form of 

an alphabet. The said prosthesis is then subjected to packaging and sterilization. 
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(57) Abstract : 

The present invention is related to an internet of things based system for customer behavior analysis using neural network. The system 

comprises IoT sensor module, a neural network module, a processing unit and a data storage unit. The plurality of internet of thing 

sensors is placed at a shopping area to identify a customer behavior with integrating it to the purchase data and past purchasing 

behavior of the customer. A neural network module, with processing of the data through the processing unit of the system, estimates 

the possibility of shopping behavior of the customer. 
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(57) Abstract : 

The present disclosure of the invention related to a spark distributor for multi fuel single-cylinder internal combustion engine. The 

present disclosure present sparks distributor assembly that can be suitable to fit with single cylinder engine with vertical slider to 

create spark. The objective of the present invention is resolves the in-adequate of the prior arts in design of spark distributor for multi 

fuel single-cylinder internal combustion engine. 
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(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Godrej & Boyce Manufacturing Company Ltd 
      Address of Applicant :3rd Floor, Plant 18, Pirojshanagar, 

vikhroli Mumbai Maharashtra, India. 400079 Maharashtra India 

(72)Name of Inventor : 

   1)Akhlaque Ahmed Karbelkar 

   2)Kshitij Ramchandra Gaikar  

   3)Piyush Vijay Raut  

   4)Vinayak Ganeshrao Nalgirkar  
 

(57) Abstract : 

A magnetic hybrid locking mechanism. The magnetic hybrid locking mechanism 100, includes a first member 102, a second member 

104 disposed within the first member 102, the second member 104 defines a keyway 106, the first member 102 and the second 

member 104 define a plurality of locking element cavities 108, at least one magnetically actuatable locking element 110 slidably 

disposed within each of the locking element cavity 108 and a magnet embedded key 112 adapted to be received axially in the keyway 

106. The magnet embedded key 112 is adapted to displace each of the magnetically actuatable locking element 110 from a locking 

position to an unlocking position by a magnetic force when the magnet embedded key 112 is inserted in the keyway 106. Thus enables 

rotation of the second member 104 relative to the first member 102. FIG. 1 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201921048234 A 
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(54) Title of the invention : MAIZE PLANTING MACHINE 
 

  

(51) International classification  :A01D67/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Jadhav Vinaykumar Chandrakant 
      Address of Applicant :Vinay Sadan Indrayani Colony 

Chandwad Tal:Chandwad Dist Nashik Pin:423101 Maharashtra 

India 

   2)Thakare Sagar Bapu 

   3)Sahane Nikhil Dinkar 

   4)Khangal Krishna Prakash 

   5)Aher Amol Sakahari 

   6)Niphade Priyanka Ramnath 

   7)Khinwasara Prachi Santosh 
(72)Name of Inventor : 

   1)Jadhav Vinaykumar Chandrakant 

   2)Thakare Sagar Bapu 

   3)Sahane Nikhil Dinkar 

   4)Khangal Krishna Prakash 

   5)Aher Amol Sakahari 

   6)Niphade Priyanka Ramnath 

   7)Khinwasara Prachi Santosh 
 

(57) Abstract : 

The present invention relates to a maize planting machine. The object is to provide a planting machine which is attachable and 

detachable to the tractor. Smart maize planter is assemblies of six major units which consist of chassis, soil furrows opener and soil 

burrower mechanism, compressor, pneumatic pick and feed system, smart fertilizer feeding system, smart control junction box etc. 

The planter is so designed to achieve even plantation for that a smart pick and drop system is designed. In this planter smart fertilizer 

feeding system avoids the blockage of fertilizer feeding pipe. Fertilizer feeding system decides and feed meter quantity of fertilizer to 

the seed. Following invention is described in detail with the help of Figure 1 of sheet 1 showing front view of assembly, Figure 2 of 

sheet 1 showing top view of assembly and Figure 3 of sheet 2 showing left hand side view of an assembly. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201921048529 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : DETACHABLE AUTOCLAVABLE CAP FOR TEST TUBE AND FLASK 
 

  

(51) International classification  :B22C21/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 
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(71)Name of Applicant :  

   1)MR. VINAYAK PANDURANG SUTAR 
      Address of Applicant :ASSISTANT PROFESSOR, 

DEPARTMENT OF MICROBIOLOGY, D.A.B. NAIK ARTS 

AND SCIENCE COLLEGE CHIKHALI, TAL-SHIRALA, DIST-

SANGLI (MAHARASHTRA) Maharashtra India 

   2)DR. GAJANAN VISHNU MALI 
(72)Name of Inventor : 

   1)MR. VINAYAK PANDURANG SUTAR 

   2)DR. GAJANAN VISHNU MALI 
 

(57) Abstract : 

Title, An improved test tube and flask caps Abstract In an important aspect of the invention test tube and flask cap is provided wherein 

an improvement is in the form plastic cap having body of cap possessing vertical aeration slits ( fig 1) along with lid closure rim, 

flappable lid ( fig 1) is connected to the body of cap with hinge, wherein lid is provided with lid opening extension The vertical 

aeration .silts present alongside of the cap provides better aeration than pre-existing plastic caps present in market. The vertical 

aeration slits ensures better aeration and also prevents the contamination 
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(19) INDIA  

(22) Date of filing of Application :28/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD TO IMPROVE ADHESION PROPERTY OF TITANIUM NIOBIUM NITRIDE COATING 

ON KNEE IMPLANT 
 

  

(51) International classification  
:A61B 

5/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 
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(71)Name of Applicant :  
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      Address of Applicant :Survey No. 135/139 Bilakhia House, 

Muktanand Marg, Chala, Vapi- 396191, Gujarat Gujarat India 

(72)Name of Inventor : 

   1)MINOCHA, Dr. Pramod Kumar 

   2)THAKOR, Utpal Devendra 

   3)KOTHWALA, Deveshkumar Mahendralal 
 

(57) Abstract : 

A method for treating (200) a surface of an implant (100), the method involves cleaning (201) the surface of an implant (100). 

Annealing (203) the cleaned implant (100) in a furnace at a temperature ranging from 1000°C to 1200°C in the presence of an inert 

gas. Descaling (205) of the annealed implant (100) using one or more descaling agents or solutions to remove debris. Surface treating 

the descaled implant (100) using one or more reagents. The reagent reacts with the metal particles on the surface of the implant (100) 

to form an oxide layer on the implant (100) and coating (211) the treated surface of the implant with a coating layer (101). 
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(19) INDIA  
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(54) Title of the invention : SMART LID FOR FUEL TANK. 
 

  

(51) International classification  

:G06F 

3/00 

G06T 

11/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 
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:NA 

:NA 
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ROAD, YAVATMAL, MAHARASHTRA, INDIA. PIN CODE: 

445001 Maharashtra India 

(72)Name of Inventor : 

   1)NISHI AJAY MANDHANA 
 

(57) Abstract : 

ABSTRACT: THE PROPOSED INVENTION OF SMART LID FOR FULE TANK PROVIDES SOLUTION FOR USER EASY 

WAY TO REFILL FULE TANK BY AUTOMATIC OPENING AND CLOSING LID OF FULE TANK. IT WILL ALSO SOLVE 

PROBLEM OF LEAKAGE AND SPILL OF FUEL WHEN LID REMAINS OPEN AND USER IS UNAWARE OF THAT. IT 

ALSO PROVIDES SECURITY TO PROTECT UNLOCKING OF FUEL TANK WHEN OTHER THAN OWNER OF VEHICHEL 

TRIES TO OPEN IT. 
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(54) Title of the invention : ARTIFICIAL KIDNEY 
 

  

(51) International classification  
:A61B 

31/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Prashik Soma Wagh 
      Address of Applicant :House No. 38, Janakiram Nagar, 

Shirpur, Maharashtra India, Maharashtra India 

(72)Name of Inventor : 

   1)Prashik Soma Wagh 
 

(57) Abstract : 

ARTIFICIAL KIDNEY The present invention describes an artificial kidney for filtration of targeted substances from impure blood. 

The artificial kidney is made of a filter assembly of semipermeable membrane. The small molecules can pass through the 

semipermeable membrane while the large molecules such as the components of the blood are retained. The small molecules mainly 

consist of toxic molecules and these toxic molecules are collected in a chamber of electrolyte solution. The filtered pure blood is 

transferred back to the source. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201921049384 A 

(19) INDIA  

(22) Date of filing of Application :02/12/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEM AND METHOD TO MANUFACTURE PAVER BLOCKS FROM WASTE PLASTIC 

BOTTLES. 
 

  

(51) International classification  :E01C2201/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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   2)ROSHNI JOHN 

   3)PRASANNA RAUT 

   4)AMIT MANE 
(72)Name of Inventor : 

   1)DR. MANJUSHA DESHMUKH 

   2)ROSHNI JOHN 

   3)PRASANNA RAUT 

   4)AMIT MANE 
 

(57) Abstract : 

SYSTEM AND METHOD TO MANUFACTURE PAVER BLOCKS FROM WASTE PLASTIC BOTTLES ABSTRACT A system 

and method to manufacture paver blocks from waste plastic bottles is disclosed. The system includes three modules; an electronic 

module, that consists of an open inlet to receive empty single plastic bottles and an electronic circuit that can convert count of bottles 

to coins. The system includes mechanical module which consists of a shredded plastic chamber and a mixing chamber, where cement, 

sand, coarse aggregate, water and shredded plastic will be mixed together to form a uniform mix of concrete. The third module 

consists of an outlet chamber where concrete from mixing chamber will be transferred to the paver block mould, where concrete with 

waste plastic will be transformed to a finished paver block. This after proper curing can be used for pavers. 
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(54) Title of the invention : SYSTEM AND METHOD FOR PRODUCING FANCY MULTIFILAMENT YARN 
 

  

(51) International classification  :D02G3/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 
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(71)Name of Applicant :  

   1)Chandrakant C. Gondalia 
      Address of Applicant :Plot B/168, Road No. 6 G, Udyognagar, 

Udhna, Surat - 394210, Gujarat, India Gujarat India 

(72)Name of Inventor : 

   1)Chandrakant C. Gondalia 
 

(57) Abstract : 

System and method for producing fancy multifilament yarn by combining process of drawing & false twisting texturing process P1 

and drawing process P2 in single processing system. The feed yarns optionally undergo slubbing process. Both the feed yarns are 

interlaced in the air jet texturing device 14 and then stabilized the interlaced yarn in stabilizing unit 16 and 17. The stabilized 

interlaced yarn is winded and packaged thereby producing the multifilament fancy yarn. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201927017911 A 
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(54) Title of the invention : AN IMPROVED PROCESS FOR THE PREPARATION REMOGLIFLOZIN ETABONATE OR 

PHARMACEUTICALLY ACCEPTABLE SALT SOLVATE HYDRATE THEREOF 
 

  

(51) International classification  :A61K 31/00 

(31) Priority Document No  :201821013037  

(32) Priority Date  :05/04/2018 

(33) Name of priority country  :India 

(86) International Application No 

        Filing Date 
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   2)BHIRUD Shekhar Bhaskar 

   3)NAIR Ranjeet 

   4)KHEMNAR Eknath 

   5)KADAM Sanjay 

   6)THORAT Jitendra 
 

(57) Abstract : 

The present invention relates to an improved process for the preparation of Remogliflozin Remogliflozin etabonate or 

pharmaceutically acceptable salt solvate hydrate thereof. The present invention relates to an improved process for preparation of 

Remogliflozin etabonate or pharmaceutically acceptable salt solvate hydrate thereof through formation of isopropyl alcohol solvate of 

remogliflozin etabonate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201927019902 A 
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(54) Title of the invention : PHARMACUTICAL COMPOSITION COMPRISING REMOGLIFLOZIN AND ANTIDIABETIC 

AGENT 
 

  

(51) International classification  
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(72)Name of Inventor : 

   1)DHUPPAD Ulhas 

   2)DESHMUKH Nitin 

   3)SADAPHAL Krishna 
 

(57) Abstract : 

The invention relates to a pharmaceutical composition comprising remogliflozin or pharmaceutically acceptable salt or ester thereof 

and metformin or pharmaceutically acceptable salt thereof. In particular it relates to an immediate release pharmaceutical composition 

comprising: (a) remogliflozin or pharmaceutically acceptable salt or ester thereof (b) metformin or pharmaceutically acceptable salt 

thereof and (c) a pharmaceutically acceptable excipient. 
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(54) Title of the invention : PHARMACEUTICAL COMPOSITION COMPRISING REMOGLIFLOZIN FOR TREATMENT OF 

DIABETES MELLITUS 
 

  

(51) International classification  

:A61K 31/7056, 

A61K 9/24, A61P 
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(31) Priority Document No  :201821006582  

(32) Priority Date  :21/02/2018 

(33) Name of priority country  :India 

(86) International Application No 

        Filing Date 
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:20/02/2019 
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Number  
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(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
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   3)SADAPHAL Krishna 

   4)TANDON Monika 

   5)SANT Sumit 

   6)GUDI Girish 

   7)MENON Vinu C A 

   8)JOSHI Vikas 

   9)SAWANT Nikhil 
 

(57) Abstract : 

The invention relates to an immediate release pharmaceutical composition comprising remogliflozin or pharmaceutically acceptable 

salt or ester thereof and a pharmaceutically acceptable excipient. In particular it relates to an immediate release pharmaceutical 

composition comprising: (A) an intra granular portion comprising remogliflozin or pharmaceutically acceptable salt or ester thereof 

and a pharmaceutically acceptable excipient and (B) an extra granular portion comprising a pharmaceutically acceptable excipient 

wherein the composition provides a plasma concentration (Cmax) of remogliflozin or pharmaceutically acceptable salt or ester thereof 

between about 300ng/ml to about 1400ng/ml or the composition provides an AUC of remogliflozin or pharmaceutically acceptable 

salt or ester thereof between about 700ng.hr/ml to about 6000ng.h/ml. 
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(54) Title of the invention : NOVEL CROP NUTRITION AND FORTIFICATION COMPOSITION 
 

  

(51) International classification  :C05G 3/06 

(31) Priority Document No  :PCT/IB2018/053251  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :PCT 

(86) International Application No 

        Filing Date 

:PCT/IB2019/053881  
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(71)Name of Applicant :  

   1)SAWANT Arun 
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Gandhari Kalyan West Thane Maharashtra 421306 Maharashtra 

India 

   2)VADAKEKUTTU Thankapan 
(72)Name of Inventor : 

   1)SAWANT Arun 

   2)VADAKEKUTTU Thankapan 
 

(57) Abstract : 

The invention relates to a water dispersible granular composition comprising of 0.1% to 70% by weight of manganese salts complexes 

derivatives or mixtures thereof 1% to 90% by weight of elemental sulphur and 1% to 30% by weight of dispersing agent with granules 

in a size range of 0.1 2.5 mm and comprising particles in the range of 0.1 20 microns. The invention further relates to liquid 

suspension composition comprising 0.1% to 55% by weight of manganese salts complexes derivatives or mixtures thereof 1% to 60% 

by weight of elemental sulphur at least one structuring agent and at least one surfactant where the composition has particle size range 

of 0.1 20 microns. The invention further relates to a process of preparing the crop nutrition and fortification composition and to a 

method of treating the plants seeds crops plant propagation material locus parts thereof or the soil with the composition. 

No. of Pages : 82 No. of Claims : 29 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57271 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201927020628 A 

(19) INDIA  

(22) Date of filing of Application :24/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : NOVEL CROP NUTRITION AND FORTIFICATION COMPOSITION 
 

  

(51) International classification  
:A01N 25/04, A23L 

33/16 

(31) Priority Document No  :PCT/IB2018/053251  

(32) Priority Date  :10/05/2018 

(33) Name of priority country  :PCT 

(86) International Application No 

        Filing Date 

:PCT/IB2019/053775  
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(87) International Publication No  :WO 2019/215631  
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   1)SAWANT Arun 
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Gandhari Kalyan West Thane Maharashtra 421306 Maharashtra 

India 

   2)VADAKEKUTTU Thankapan 
(72)Name of Inventor : 

   1)SAWANT Arun 

   2)VADAKEKUTTU Thankapan 
 

(57) Abstract : 

The invention relates to a water dispersible granular composition comprising of 0.1% to 70% by weight of boron salts complexes 

derivatives or mixtures thereof 1% to 90% by weight of elemental sulphur and 1% to 30% by weight of dispersing agent with granules 

in a size range of 0.1 2.5 mm and particles in the range of 0.1 20 microns. The invention further relates to liquid suspension 

composition comprising 0.1% to 55% by weight of boron salts complexes derivatives or mixtures thereof 1% to 65% by weight of 

elemental sulphur at least one structuring agent and at least one surfactant where the composition has particle size range of 0.1 20 

microns. The invention further relates to a process of preparing the crop nutrition and fortification composition and to a method of 

treating the plants seeds crops plant propagation material locus parts thereof or the soil with the composition. 
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(54) Title of the invention : NOVEL CROP NUTRITION AND FORTIFICATION COMPOSITION 
 

  

(51) International classification  
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9/00, C05D 9/02 

(31) Priority Document No  :PCT/IB2018/053251  

(32) Priority Date  :10/05/2018 
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        Filing Date 
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   2)VADAKEKUTTU Thankapan 
(72)Name of Inventor : 

   1)SAWANT Arun 

   2)VADAKEKUTTU Thankapan 
 

(57) Abstract : 

The invention relates to a water dispersible granular composition comprising 1% to 70% of one or more of iron salts complexes 

derivatives mixtures thereof 1% to 90% of elemental sulphur and 1 30% of at least one dispersing agent; wherein the granules are in 

the size range of 0.1 2.5 mm and comprises particles in the size range of 0.1 20 microns. The invention further relates to a liquid 

suspension composition comprising 1% to 55% of at least one or more of iron salts complexes derivatives mixtures thereof and 1% to 

60% elemental sulphur 0.01 5% of at least one structuring agent and at least one agrochemically acceptable excipient; wherein the 

composition comprises particles in the size range of 0.1 20 microns. The invention further relates to a process of preparing the 

composition and to a method of treating the plants seeds crops plant propagation material locus parts thereof or the soil with the 

composition. 
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(57) Abstract : 

ABSTRACT The various embodiments of the present invention provide a method and system for recording basic vital health 

parameters and creating an electronic heath record for a user. The system for recording basic vital health parameter for the user 

comprises mainly a multi-function chair where the user is made to sit, a first smart card assigned to a paramedical staff to authenticate 

him/her, while assisting the user, a second smart card assigned to the user to authenticate user and also for storing recorded basic vital 

parameters in the said second smart card, a multi-function center console and a cloud server hosted at a remote location. The said 

system records user selected vital heath parameters and creates an Electronic Health record (EHR) based on the recorded vital 

parameters for each user, along with other parameters such as but not limited to time stamp and user credentials. Further, the said EHR 

is also stored on the cloud, for allowing the user to access their respective EHR at any given time. Dated this 28th day of May, 2019 

FOR PIKAR HEALTHTECH PRIVATE LIMITED BY THEIR AGENT (DR. BABITHA THARAPPAN) IN/PA-1614   ATV-

LEGAL 

No. of Pages : 45 No. of Claims : 14 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57274 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201841019613 A 

(19) INDIA  

(22) Date of filing of Application :25/11/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : PROCESS FOR THE PREPARATION OF PONEERU USED IN THE SIDDHA MEDICINE AND 

THERE OF 
 

  

(51) International classification  
:C01D 

7/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Central Council for Research in Siddha (Ministry of 

AYUSH, Govt.of India) 
      Address of Applicant :ANNA HOSPITAL CAMPUS, 

ARUMBAKKAM, CHENNAI,TAMILNADU - 600 106. Tamil 

Nadu India 

(72)Name of Inventor : 

   1)Dr. k. Parthasarathy 

   2)Dr. R. Shailaja 

   3)Mr. G. Tamilarasan 

   4)Dr. P.Sathiyarajeswaran 

   5)Prof.Dr. R.s. Ramaswamy 
 

(57) Abstract : 

The present invention describes a facile, simple, efficient process for extracting Poneeru by a simple leaching process using water 

medium. Processing of the soil in different leaching agents led to different salt assemblages and in the described process the leached 

salt is characterized as Trona with chemical formula Na3H(CO3)2H2O, of non-marine evaporite category. As revealed by the 

geological studies the percentage of fine sand is directly proportional to percentage yield of Poneeru Further the characterized 

compound Trona was chemically synthesized and confirmed by analytical studies. 

No. of Pages : 30 No. of Claims : 8 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57275 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201841020920 A 

(19) INDIA  

(22) Date of filing of Application :05/12/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AUTOMATIC SPEED CONTROL OF AUTOMOBILES USING MICRO CONTROLLED BRAKES 
 

  

(51) International classification  :B60K31/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)R. VANITHA 
      Address of Applicant :SATHYABAMA INSTITUTE OF 

SCIENCE AND TECHNOLOGY, RAJIV GANDHI SALAI, 

CHENNAI - 600 119. Tamil Nadu India 

(72)Name of Inventor : 

   1)R.VANITHA 
 

(57) Abstract : 

To control the violations of automobiles in the zones of schools, hospitals, and some of the crowded areas. This system has been 

proposed in order to control the speed in those areas automatically. It consists of a PIC microcontroller, which plays an important role 

in controlling the speed, besides that, a speed sensor, RF transmitter, and receiver. The existing speed controlling system controls the 

speed by limiting the amount of fuel to the engine. The main disadvantage of existing system is the speed can be controlled only for 

higher ranges. In order to attain high efficiency, it cannot be employed for high-speed range. But in this proposed system the speed 

can be controlled for lower range of values. The inputs from the RF transmitter and tachometer or speed sensor is compared, when the 

input value from the tachometer exceeds the value from the IR sensor, the microcontroller will pass the signal to the motor driver 

which controls the direction of rotation and speed of the wheels, so that the speed of the vehicles can be controlled. The main 

advantage of this proposed system is that, this can be employed in all automobiles even for solar, electric and gas type engines. 
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(57) Abstract : 

ARTIFICIAL INTELLIGENT SYSTEM FOR MANAGING INFORMATION AND METHOD EMPLOYED THEREOF Exemplary 

embodiments of the present disclosure are directed towards an artificial intelligent system, comprising an end user™s computing 

device, a business organization™s computing device configured to allow an end-user and an organization to access an artificial 

intelligent information management module after providing a plurality of identity credentials, the artificial intelligent information 

management module configured to provide one or more software applications associated with one or more services to the end-user and 

the business organization. A service exchange registry comprising servers configured to interact with the artificial intelligent 

information management module, the servers configured to register the one or more software applications associated with one or more 

services to the end user™s computing device, a business organization™s computing device; and a database communicated with the 

artificial intelligent information management module, the database configured to store the information from the end-user™s 

computing device and the business organization™s computing device. Fig. 1 
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(57) Abstract : 

An intelligent and real-time cardio-pulmonary screening device (100) is disclosed. The device comprises a housing that encloses a 

body, said body comprising: a display unit (101); a plurality of light emitting diode (LED) indicators (102, 103); a first toggle switch 

(104); a second toggle switch (105); a plurality of volume controls (106, 107); a third toggle switch; an output port (109); a switch 

(110); a charging port (111); a temperature sensor; a transducer unit (112); and an artificial intelligence module. The artificial 

intelligence module analyses the sounds received in real-time and presents the results in the display unit (101), as well as in the 

plurality of the LED indicators (102, 103); it comprises an artificial intelligence processor that is configured to run machine learning 

algorithms on the device (100), with said artificial intelligence module syncing from and to the cloud when connected to internet. The 

disclosed device (100) is an easy to use, affordable, point of care screening device that classifies underlying cardio-pulmonary 

diseases within a minute. Figure to be Included is Figure 1 
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(57) Abstract : 

ABSTRACT A SYSTEM FOR OPERATING A BLOWING-CUM-SUCTION PROPELLER Disclosed is a system (100) for 

operating a blowing-cum-suction propeller (112). The system (100) comprises a DC power source (110) and a control-cum-drive 

circuit. The control-cum-drive circuit is configured to receive power from DC power source (110) and to supply controlled voltage to 

a motor (104). The motor (104) is configured to rotate the blowing-cum-suction propeller (112) mounted on a motor shaft of the motor 

(104). A rotor position sensor(106) is configured to sense an instantaneous angular position of a rotor of the motor (104) and generate 

a corresponding feedback signal. The control-cum-drive circuit is configured to receive the feedback signal from the sensor (106) and 

to analyze the feedback signal to control the voltage supply to the motor (104) for rotating the blowing-cum-suction propeller (112) in 

a selected mode, i.e., either in blowing or in suction mode.  

No. of Pages : 18 No. of Claims : 13 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57279 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941020042 A 

(19) INDIA  

(22) Date of filing of Application :21/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : MOBILE ADVERTISING SCREENS 
 

  

(51) International classification  :G06Q30/02 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Mr. Vummenthala Sumanth Reddy 
      Address of Applicant :Flat No G4, Block 6, Diamond Estates, 

CBCID Colony, Ramamurthy Nagar, Hydernagar, Hyderabad, 

Telangana-500085, India. Telangana India 

(72)Name of Inventor : 

   1)Vummenthala Sumanth Reddy 
 

(57) Abstract : 

The advertising screen proposed to be placed atop of a vehicle is disclosed wherein the system comprises a LED screen 302, a 

processing control chip 312, a power supply unit 308, switch 324, fuse 326, car Battery 328, Wi-Fi router 310, smart Phone320 and a 

cloud server 318 for software processing. When the unit is ON, the required ads are displayed on the Led screen 302 considering the 

best of image quality, refresh rates, animations, duration, brightness and time for the led screen with the aid of process control chip 

312. The smart phone 320 acts as a continuous source of internet necessary for the advertising screen guided with the help of Wi-Fi 

router 310.The cloud server 318 receives all the inputs values and data from smart phone 320 and process them in the cloud and sends 

the necessary information back to smart phone 320. The aid of internet sharing to all the passengers, accurate location sharing with use 

of GPS sensors and accelerometer stand as benefits. Figure related to abstract is FIG. 3 
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(57) Abstract : 

The voice based fuel level indicator system enables a driver of the vehicle to know the degree of fuel 8 in the fuel tank 4 effectively by 

the output of voice message. The voice output unit 7 alarming the driver when the fuel is in held level and when the fuel is arriving at 

void level through sound direction it conveys the rehashed sound order three times with demonstrating through an intelligible direction 

on LCD show 10load up. The voice based fuel level indicator system outputs the alarming sign before it will be vacant to the driver 

before 10 km to the petroleum bunk, and henceforth enabling the vehicle driver to realize that the fuel is exhausting and to fill the fuel 

tank at the closest oil bunk. The voice based fuel level indicator system contains an Arduino Uno microcontroller 11 advancement 

stage (the foundation of the entire framework), a smaller than expected MP3 player, LCD show 10 load up, a voice loaded memory 

card, a little electronic stereo power enhancer unit and a speaker 13. The exceptional element of the proposed framework is that the 

present float sensor arrangement associated with customary fuel tanks is utilized as the information gadget without the requirement for 

extra sensor. There is another component of knowing the amount of fuel with an information manual push button 9 that peruses the 

present degree of fuel. The framework is valuable to new age individuals. 
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(57) Abstract : 

ABSTRACT In accordance with one embodiment of the disclosure, a system for multilevel vertical parking is provided. The system 

includes one or more vertical parking frames in a parking area, wherein each of the one or more vertical parking frames includes one 

or more parking slots. Each of the one or more parking slots includes a first shaft, wherein the first shaft is operatively coupled to a 

first chain sprocket and a gear box. A second shaft is operatively coupled to the gear box and a first propeller shaft. The first propeller 

shaft is operatively coupled to a second chain sprocket; a third chain sprocket; a fourth chain sprocket operatively coupled to the third 

chain sprocket via a second propeller shaft. The system also includes a power supply unit configured to supply power to each of the 

one or more parking slots to vertically rotate. FIG. 1 
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(57) Abstract : 

A Device for Self Recognition of Veins and Insertion of Intravenous Cannula Procedure is an invention that helps nurses and doctors 

to find the vein easily for insertion of cannula. Detection of vein is also important to draw blood and use the sample for the purpose of 

diagnosis. It is a tedious task to get the perfect vein especially in babies and aged patients. Treating patients through IV is the fastest 

curing procedure compared to oral suspensions. Thus it is an initial procedure that has to be completed to start with the treatment. 

Sometimes nurses will spend hours to complete this procedure accompanied by multiple failed pricks and pain.The device will help 

detect veins and will also automatically insert cannula after the perfect vein has been found by the device. 
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(57) Abstract : 

The present invention discloses the architecture of biometric recognition for the smartwatch locking system, which is mainly designed 

to lock the smartwatch based on the user™s Photoplethysmography (PPG) signal for their biometric recognition. The present 

invention comprises the locking device, which includes a PPG signal recorder, intelligent biometric device, and controller. The 

intelligent biometric device, which is present in the locking device, consists of a template storage system and identification for 

verifying the PPG signal of the user with the stored database of the signal to release the lock for device access. Mainly, this intelligent 

biometric device is used for data access and data protection with the user™s own PPG pulse signal. [To be published with figure 1] 
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(57) Abstract : 

The Image based estimate preparation for improvements to existing roads is a software tool that supports civil engineering in 

preparation of an detailed estimate for existing roads. The need for precise estimate is inevitable in modern world especially in 

providing improvements to existing roads in India, especially in tropical wet zones with heavy rainfall were the bitumen roads are 

affected heavily due to tropical climate. The Image based estimation preparation uses image prediction technique and depth analysis 

technique. The image prediction technique is to calculate the carpet area of the existing bitumen road that needs to be rectified which 

is considered as the abstract estimate and the depth analysis technique calculates the depth of the carpet area that is to clearly identify 

the places of  Boulders/Soling Stone, water bound macadam-1.5•Gravel (Single/Multilayered), wearing course and Seal coat for a 

detailed estimate of the bitumen road. 
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(57) Abstract : 

Brain is the major organ of our body which is responsible for all kinds of functionalities of our human body. Any changes in brain 

activity forms the basis for all kinds of disorders like depression, stress, anxiety, addiction, neural disorders, mental disorders, etc. The 

activity of brain can be analyzed using the EEG signals collected from the person in different states like rest, awake, sleep, motor 

actions etc. These signals would give us the state of the brain of a person which would help us to diagnose the disorders. The disorders 

when diagnosed can be healed by harmonizing the brain signals as per the requirement. For example, if the analysis of the brain waves 

specifies that the individual is in depression, then we can heal the individual by making him/her happy or by calming down his brain 

signals. This could be done by playing some music as well as by displaying some visual patterns. There are certain signals or waves 

which could harmonize the brain as per our requirement. These signals can be generated by playing some musical waves which would 

induce the auditory nerves and harmonize the brain. This therapy can be used for healing even unconscious person. This in turn can be 

tried out for a patient in coma as well. The proposal is to develop a cheaper device which would retrieve the brain signal waves from 

the respective points like cortical, temporal, parietal, occipital areas. The device would analyze the state of the brain and decide the 

emotion of the individual like stress, depression, happy, anxiety, sad, unconscious or any other disorders. Based on the outcome of the 

analysis, music would be played which would generate signals for harmonizing the brain waves. Also visual patterns would be 

displayed to change their mood based on the signal outcome. The musical patterns alone will be used if the individual is in 

unconscious state. When they get back their conscious, the visual patterns would support for further process. The changes would be 

recorded and the process will be continued till the brain is harmonized. This device can be used as a healing therapy for all kinds of 

mental and psychiatric disorders. The device would also have a functionality to learn the patterns and then update the musical signals 

generated. Once the brain is harmonized the device will be designed to automatically stop the functionality. The device would also 

capture the individuals fun and happy moments automatically. 
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(57) Abstract : 

A Thermo-Cool ant Pot is a portable kettle which is an essential thing in our day-to-day life. The warm water is good for human health 

and it helps digestive system to work smoother. Many of us would like to drink cold water in a hot summer. In this modern era, all the 

traditional systems are being digitalized and become integrated systems. This motivates us to integrate the boiling as well as cooling 

system into our traditional water bottle model. The system named as Thermo-Coolant Pot has been built by using the 

rechargeable.battery which is placed at the bottom corner of the pot. This invention has an advantage of generating heat energy in two 

ways includes thermal and solar. The temperature sensor is attached to monitor the temperature of the water to provide the users with 

varying temperature of water. Additionally, a timer has been attached to the pot to set a time for heating and cooling process based on 

the users requirement. When the threshold (absolute) value is reached, then the boiling/cooling process will be stopped. A person is 

able to instantly boil/cool the water and the product set-up will be varying for different capacity of water bottle used. The future 

enhancement is to design a pot that uses IoT enabled solar powered medicare pot. 
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(57) Abstract : 

The present invention is a Spider silk/Aramid fiber Reinforced ABS composite material that is used to fabricate high performance 

aerodynamic RF using a Fused Deposition Modeling (FDM) technique. FDM technology can be efficiently exploited for fabrication of 

RFs with excellent build precision and high strength to weight ratio of the fabricated structure. Spider silk/Aramid fiber Reinforced 

ABS composite have better strength to weight ratio and fatigue resistant while comparing them other composites of same weight basis, 

because the Spider silk/Aramid fiber possess a unique combination of high strength and modulus with low density high elongation and 

impact resistance. Hence use of Spider silk/Aramid fiber Reinforced ABS composite offer good mechanical and structural 

performance for 3D printed RF. Also, the weight of a RF affects its performance. Every action of weight reduction in RF has the 

inherent goal to extend the swimming range. The lighter the RF is, the longer it swims. Thus the composition of Spider Silk and 

Aramid fiber acts a best material to fabricate RF and 3D printing it using FDM. 
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(57) Abstract : 

ABSTRACT QUADRATURE PHASE SHIFT KEYING Quadrature Phase Shift Keying (QPSK) is a form of Phase Shift Keying in 

which two bits are taken at a time and modulated, selecting one of four possible carrier phase shifts (0, 90, 180, or 270 degrees). 

QPSK allows the signal to carry twice much information than ordinary PSK, using the same bandwidth. Compared to modulation 

schemes that transmit one bit per symbol, QPSK is advantageous in terms of bandwidth efficiency. For example, imagine an analog 

baseband signal in a BPSK (binary phase shift keying) system. BPSK uses two possible phase shifts instead of four, and thus it can 

transmit only one bit per symbol. The baseband signal has a certain frequency, and during each symbol period, one bit can be 

transmitted. A QPSK system can use a baseband signal of the same frequency, yet it transmits two bits during each symbol period. 

Thus, its bandwidth efficiency is (ideally) higher by a factor of two. QPSK is used for satellite transmission of MPEG2 video, cable 

modems, videoconferencing, cellular phone systems, and other forms of digital communication over an RF carrier. 
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(57) Abstract : 

This model proposes a scheme for improving the performance of grid connected induction generator without changing the existing 

configuration. The stator winding is connected in delta at high wind speed and in star at low wind speed. In such a case the switching 

transients and current rating will increase high. To avoid this disadvantage and to enhance more output power, in the proposed scheme 

the machine stator winding permanently connected in star while the winding voltage levels are switched based on the wind speed. 

Rated voltage of the winding is applied during low wind speeds and a higher than the winding voltage is applied during high wind 

speeds. Connecting the stator winding permanently in star has the benefits of eliminating the circulating current which exists in a delta 

connected stator winding. Moreover, the switching transient is also significantly decreased when switching between low and high 

wind speeds. The proposed scheme performance is verified by simulation and developed a prototype in the laboratory. 
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(57) Abstract : 

In the proposed work, initially a site survey is to be carried out, in order to study the parameters affecting the coal flow in coal based 

thermal power plant. After selecting the suitable parameters, around 1000 data set are to be recorded in the operating range of the 

parameters. The data set replicates the entire dynamics of the process. From the collected data set learning machine (Neural Network, 

Support Vector Machine, Relevance Vector Machine) based models are to be developed which acts as the heart of model based 

controller in predicting the future control action to regulate the coal flow. Thus the proposed work focuses on coal flow regulation of 

thermal power plant which increases the life of the boiler tubes by avoiding boiler tube puncture which in turn avoids tripping of the 

power plant. Also the proposed method monitors the unit load to be constant. 
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(57) Abstract : 

The design and idea of G glass smart Manufacturing unit is to manufacture the G glass product autonomously based on the sensors 

and actuators. It reduces the human effort and the production time. It increases the production of G glass and employability. The 

objective of G glass product is to utilize the renewable energy resources and integrate the power generation and light weight storage. 

The smart manufacturing unit consists of two sections namely first section and second section. The components involved in First 

section are: Static Eliminator, Glue roll machine, Pasting roller, Thin film solar feeder, Thin polymer feeder, Control Unit and 

Hydraulic Cutter. The components involved in Second section are: Two Degrees of Freedom Pick and place tool, one Degree of 

Freedom soldering tool and both the sections are connected by rolling conveyor. 
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(57) Abstract : 

The present invention relates to a natural water filter system (}00) wherein waste water from sink and shower is fed into the collecting 

tank after passing through the natural eco friendly filter. The coarse impurities are filtered in the first layer (120) of gravel or coarse 

gravel, the smaller size solid impurities are filtered in the second layer (125) of fine pebbles or gravel, the smaller size impurities 

which are dissolved in water are filtered as they pass through the third layer (130) of sand which is passed through 2.36 mm standard 

IS sieve. The water passes through all these layers and will finally pass through the filter paper or layer of cloth. The partially filtered 

water is added with coagulant like Alum to remove turbidity in water and is fed into the flush tank (145) using a small motor. This 

water can be used for flushing thus saving nearly 1 OOlcpd. 
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(57) Abstract : 

G glass is an innovative product invented by merging both electrical power generation and electrical energy storage. G glass consists 

of five layers, which consists of Float glass, flexible solar thin film, thin polymer sheet, thin storage cells and thin polymer sheet. In G 

glass, G represents the green energy harvesting using glass. This type of glass can be used in commercial as well as residential form of 

individual and multi storage buildings. The significant scope of this product invention is generating and storing energy without 

pollution. Even the scrap of this product will not pollute the environment when compared to that of the other methodologies and 

products of this type. 
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(57) Abstract : 

ABSTRACT Title: END USER PRIVACY PROTECTION SYSTEM AND METHOD THEREOF An end user privacy Protection 

system and method thereof is disclosed. Said system comprises of an Hardware Processing Unit (HPU) featuring a means to set the 

time duration to allow the application access to mobile phone hardware components, a comparator unit to read the remaining 

permitted time on a counter at any given time, wherein said comparator unit activates a driver unit to activate a set of 

electric/electronic switches or relays to disconnect said mobile phone hardware components when the permitted time duration set by 

the user expires. The system also features a means to bypass the access restriction at any moment. This security method is 

implementable to the all the computers, laptops, smart devices and wearable devices other than mobile phone irrespective of its 

operating system. 
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(57) Abstract : 

Abstract of this invention The helmet is an essential safety equipment for two-wheeler riders. The primary purpose of helmet is to 

safeguard the head against injuries and to protect the eye from sunlight and dust particles. Rider does not feel comfortable to wear the 

helmet while riding the two-wheeler due to some inconveniences like sweating, hotness. etc. To reduce the inconveniences, it is 

proposed to provide cooling arrangement with the help of heat absorbing material in the conventional helmets. Heat absorbing 

material is able to absorb the heat from the wearer head and make him/her feel comfortable. Thus, it can comfort the rider and make 

him/her happier to wear the helmet. 

No. of Pages : 17 No. of Claims : 7 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57296 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941046927 A 

(19) INDIA  

(22) Date of filing of Application :18/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A PROCESS FOR SYNTHESIZING POLYCAPROLACTAM COMPOSITE 
 

  

(51) International classification  :B32B27/32 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)S. SATHEES KUMAR 
      Address of Applicant :DEPARTMENT OF MECHANICAL 

ENGINEERING, CMR INSTITUTE OF TECHNOLOGY, 

KANDLAKOYA, MEDCHAL,HYDERABAD, TELANGANA, 

INDIA Telangana India 

(72)Name of Inventor : 

   1)S. SATHEES KUMAR 
 

(57) Abstract : 

ABSTRACT A process for synthesizing polycaprolactam composite is provided. The process includes preheating silicon carbide 

below melting point of silicon carbide, wherein the melting point of silicon carbide is 1800; cooling preheated silicon carbide at an 

atmospheric temperature for a predefined time interval; blending cooled silicon carbide with polycaprolactam pellets; and moulding 

blended material into a composite predefined shape by melting the blended material up to 220 in an injection moulding machine. FIG. 

1 
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(57) Abstract : 

A chemical process has been developed for the synthesis of zinc tin phosphide (ZnSnP2) nano-paniclcs with partiele size in the range 

of 2 to 10 nm. The procedure involves chemical reaction of dicthyl zinc and anhydrous dimethyl tin dichloride taken as zinc and tin 

precursors, respectively, with tris(dimethylamino)phosphine or tris(diethyIamino)phosphine taken as phosphorous precursor in tri-n-

octylphosphine solvent with capping ligands at temperaturc of 160°C lor 12 hours under nitrogen atmosphere. The process can be 

readily extended for synthesis of other group 11-Group IV-phosphide nanoparticles by replacing the zinc and tin precursor with other 

group 11 or Group IV precursors. 
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(57) Abstract : 

Fabrication of sub-5 nm silicon dioxide films comprises of sol preparation deposition of film by dip method under controlled relative 

humidity. Tetraethyl orthosilicate (TEOS), 18.5 % hydrochloric acid (HC1). eihanol and water were used as the starting materials for 

preparation of the sol. A sol with typical volume ratio of TEOS : ethanol : HC1 : water equal to 1 : 28 : 0.2 : 0.5 used to deposit SiC>2 

film. The typical condition for deposition of sub-5 nm Si02 film was relative humidity less than 15% and dip- withdrawal rate of 20 

mm/min.  The sub-10 thickness Ti2 film were deposited from a sol prepared using the precursors ethanol, water, tetraisopropyl 

orthotitanate and 35.4 % HC1 in a typical volume ratio of 145.5 : 1 : 2.5 : 1 at relative humidity either below 35 % or in the range of 

65 to 90 % and . The -dipping performed in the relative humidity level either below 35 % or in the range of 65 % to 90 % and dip- 

withdrawal rate of 150 mm/min. In the process invented for deposition of TiC>2 films, the metal precursor can be replaced with other 

metal-alkoxides to deposit sub-10 nm thickness films of the respeciive metal oxides. for example, vanadium pentoxide, tin oxide, 

tungsten oxide and zinc oxide. 
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(57) Abstract : 

The Present Invention IOT system is hopped-up by Arduino, it consists of Temperature detector, wetness detector, water level 

detector, DC motor and GPRS module, once the IOT primarily based agriculture observation system starts it checks the water level, 

humidness and wetness level. It sends SMS alert on the phone regarding the degree. Sensors sense the extent of water if it goes down, 

it mechanically starts the pump. If the temperature goes higher than the .- extent, fan starts. This all is showed on the alphanumeric 

display display module. This all is additionally seen in IOT wherever it shows data of humidness, wetness and water level with date 

and time, supported per minute. Temperature will be assail a specific level, its supported the sort crops cultivated. 
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(57) Abstract : 

The present invention gives a remote shrewd head gear which identifies the individual who doesnt wear cap and who has devoured 

liquor. It has clever implanted framework in both protective cap and vehicle. Head protector unit recognizes whether the rider is 

wearing the cap or not. Liquor distinguish sensor is utilized to discover whether a rider has devoured liquor or not. To build up a savvy 

head gear which sense liquor utilization of the driver and limits the drive by halting the vehicle, the framework is worked with atmega 

microcontroller, liquor sensor and BLE or RF correspondence module. Another installed framework is created and set in the vehicle 

which controls the vehicle. The control gadget worked with atmega microcontroller, BLE or RF module, LCD and hand-off with start 

switch. The head gear sends the detected information to the control unit which forms the information and controls the vehicle. 
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(57) Abstract : 

The present invention provides hybrid solar cooking system with solar thermal and Photovoltaics to generate electrical energy for 

house hold applications The energy source is a mixture of the solar thermal energy and also converted into electrical energy that is in 

common use in kitchens. The transfer of solar heat is a twofold process wherein the energy from the collector is transferred first to an 

intermediate energy storage buffer and the Energy is subsequently transferred from the buffer to the cooking load. The Novelty of this 

invention is provide a combination of dual application of heat energy and electrical energy to domestic applications. The advantage of 

this design Flexible and low cost and high performance. 
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(57) Abstract : 

The present invention discloses a novel process for the preparation of Ozenoxacin via novel intermediate compound of formula-A. 

The invention further discloses novel intermediate compound of formula-A and a process for the preparation thereof. 
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(57) Abstract : 

STRETCHER CONVERTIBLE WHEELCHAIR A stretcher convertible wheelchair (100) comprising (i) a frame (106) to withstand 

the load of a user, (ii) one or more hand levers (103A-N) to convert the stretcher convertible wheelchair (100) to a stretcher position 

from a wheelchair position and vice versa and (iii) a slider (107) that extends and contracts to rotate a backrest (101) and a leg rest 

(102) with a rotation of the one or more hand levers (103A-N). When in operation, the one or more hand levers (103A-N) is rotated in 

at least one of (i) an anti-clockwise direction to extend the slider (107) to rotate the backrest (101) and the leg rest (102) of the 

stretcher convertible wheelchair (100) in the anti-clockwise direction or (ii) a clockwise direction to contract the slider (107) to rotate 

the backrest (101) and the leg rest (102) of the stretcher convertible wheelchair (100) in the clockwise direction. FIG. 1 
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(57) Abstract : 

A process of making biodegradable tableware is disclosed. The process comprises selecting one or combination of natural starch 

powder. The starch is modified to oxidizing starch or modified starch, following which high fibre soft wood cellulose is added. The 

powder is added into a mixer, followed by water, and the powder is mixed. Compatibilizer, nucleating agent, weather resistance agent, 

anti-fungal agent, and preservatives are added to the mixer. The mixture is added to a pre-heated die device and pressed. A water 

proofing agent is added to the tableware; which is dried in tunnel drier. 
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(57) Abstract : 

The thermal management for the Li-ton battery pack is direct contributor to the battery life and efficiency. The invention comprises of 

the intelligent monitoring system which governs battery pack unit which in turn cools/heats the battery pack during charging and 

discharging by aiming, optimum working conditions. Once the operating temperature exceeds the threshold set by live monitoring of 

several temperatures (feedback from ambient temperature sensor, temperature readings from the surface of the cells, battery pack 

temperature and the temperature of the fluid entering and leaving the battery pack), the Intelligent Monitoring Unit will control the 

thermal conditioning. Hence maintaining the battery pack at optimal working temperature. Dull zone heat treatment is the uniqueness 

of the Intelligent Monitoring System, i.e. it can perform localized cooling/heating in the battery pack. 
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(57) Abstract : 

The Present invention is based on the reinforcement learning provided in a system/method for predicting the dynamic resource 

requirements of the users in a cloud computing platform/area. Equipping demand forecasting method of the current invention, the 

method to determine the VM provisioning delay after providing a step to determine the current state based on the request information 

is prepared in advance by processing the service. The current system is based on the stare and Q-values comprising the step 

determining a resource amount to prepare the next step and from the service, the selected action (Q-value) is selected to act with the 

smallest time. According to the invention, an additional probability of occurrence of VM provisioning latency is lower than in the 

conventional method and the amount of VM provisioning resources to service throughout is higher than other prediction models per 

second which guarantees to the user to maximize the benefits of the service provider it can be determined. 
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(57) Abstract : 

The present invention relates to a music player which uses artificial intelligence (AI) for playing music which is automatically selected 

based upon the mental state (mood) of the user. The present also provides a method of playing a music based on mood of the user. 
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(57) Abstract : 

Corrosion is the main reason for the deterioration of the building which reduces the life time and strength of the structure. There is no 

such a simple method to find out the strength and corrosion percentage in steel Oxifrence meter is a sophisticated device which can be 

used for measuring corrosion and strength possess by steel as in site condition and embedded condition. It will clearly indicate where 

are the corrosion accursed and how the strength reduced as well as how far corrosion happens. By comparing the value which displays 

in LED display to the table and chart we were able to predict the strength and corrosion percentage. 
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(57) Abstract : 

The internet now connects a network of interconnected objects to create a smart environment characterized by the term Internet of 

Things. To modernize the traditional manufacturing system as digitalized through loT adoption in . manufacturing and generate 

significant economic opportunities by industrial re¬shaping, the new data-driven strategy empowers the industries to be more . 

advanced in all possible productive aspects. The future advanced 5G wireless ; transmission technology has significant potential to 

promote II6T and. cyber-physical manufacturing systems (CPMS). Here, we proposes the architecture of 5G-based Hot and the 

implementation methods of different advanced manufacturing scenarios and application modes of 5G, I.e., enhance mobile broadband 

(eMBB), massive machine type communication (mMTC), ultra-reliable and low latency communication. Fig. 1 The architecture of 

5G-based IIoT for smart manufacturing. 
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(57) Abstract : 

The present innovative invention relates to the development of Nano bio gel incorporated with Garcinia Mangostana (Mangosteen) in 

dental applications. It specifically relates to the development of Garcinia Mangostana (Mangosteen) incorporated Nano Bio Gel 

against Porphyromonas gingivalis and Staphylococcus aureus. The invention also pertains to the development of process for 

preparation of Garcinia Mangostana (Mangosteen) incorporated Nano Bio Gel for therapeutic and preventive purposes in dental 

applications. Nano biogel formulation for prevention and treatment of peri implantitis comprising effective amount of extract of nano 

bio particles of mangosteen and gelling agent or excipients or carriers along with preservatives. 
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(57) Abstract : 

According to the present disclosure, a system for detecting corrosion in an orifice plate by heating the elemenHby passing a current 

through it is disctosed. The system comprises a temperature sensing element and pressure transmitter. The pressure transmitter 

performs the proposed diagnosis method by calculating the time taken to reach the desired temperature which is set by the user. 

Comparison is made with the user defined desired time to conclude that the orifice plate is corroded. The present system ensures there 

are no complex computations required fordiagnosing. 
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(57) Abstract : 

The present invention relates to a method and a system (110) for simultaneous detection of a plurality of signal activities and 

parameter estimation within an RF signal. The method comprising the following steps of encoding the RF signal into multiple frames, 

performing Fast Fourier Transform (FFT) on said multiple frames at multiple N-points simultaneously, thereby calculating a power 

spectrum with respect to each N-point FFT. The method further comprises determining a signal activity based on a peak value within 

the frames in the logarithmic scale (dB) with respect to each N-point FFT followed by transmitting the determined signal activity with 

respect to each N-point FFT to a master activity detector (204) for consolidating a pulse-information based on the signal activity, and 

estimating a plurality of parameters based on the consolidated pulse information for enabling detection of the signal activity of the 

received RF signal. 
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(57) Abstract : 

A method for implementing FFT/IFFT computations for real and complex signals in FPGA or ICs, where an input data sample are 

received by a pre-processor module and then stored into even and odd banks of a memory bank alternately per frame. A compute unit 

performs operation on the input data samples fetched from the memory bank by fetching at least 4 data samples per clock based on a 

common address as part of a first radix butterfly operation and incrementing a data-read address for further fetching another at least 4 

data samples as part of a second radix butterfly operation for at least enabling two radix-butterfly operations. Twiddle factors are 

aligned to a plurality of partial outputs from the radix-4 butterfly operations to facilitate multiplication there-between and lastly data 

from the odd and even memory banks are read and arranged at the end of pipeline of the radix butterfly operations as FFT output. 
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(57) Abstract : 

DEVICE AND METHOD FOR DETERMINING QUALITY AND FLOW CONTROL OF WATER• Exemplary embodiments of 

the present disclosure are directed towards a device for determining the quality and controlling the flow of contaminated water with a 

water meter to function digitally and wireless, and is in conjunction with a digital flow meter along with a solenoid which acts as an 

automatic water supply control to the destination of users; a colour sensor to detect the colour change in a reagent treated water and to 

determine whether the quantity of chemical is less than the threshold, and the colour sensor is supplied with a reagent treated raw 

water from a water supply and storage station; and a communications transmitter and receiver send and receive a data obtained from 

the device and further process it to be shared with the end users through a network in their mobile and web based applications. FIG. 1 
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(57) Abstract : 

ABSTRACT Ever since the industrial revolution, there has been a steady rise in the amount of energy required for day to day human 

life. Currently, our main source of energy is from burning fossil fuels. However, a major drawback is the evolution of greenhouse 

gases on burning these fossil fuels. These greenhouse gases are one of the main causes behind global climate change. Another 

disadvantage of using fossil fuels is its limited nature. As a result, we are racing towards a future where we extinguish all our fossil 

fuel sources. The need of the hour is to start using sustainable and renewable sources of energy such as Solar Energy. Conventional 

method of harnessing solar energy in the form of solar farms requires a large land area. This also results in the centralization of solar 

energy sources which is not preferred. To overcome this, Stand-Alone PV Systems are required. Solar energy however, is an 

inconsistent form of energy. This inconsistency is only exacerbated when it is a stand-alone photovoltaic (PV) system. The energy 

generated can vary depending on the amount of sun exposure the solar panels receive. In scenarios where critical loads are also part of 

a Stand-Alone system, it is imperative that these loads get consistent power supply. This invention aims to solve this problem by 

directing the power away from normal loads to critical loads when there is a significant drop in output power from the solar panels. 

The system uses a combination of switches which connect and disconnect loads from the Stand-Alone System as required. It also 

monitors the system constantly and updates necessary details onto a Google Sheets file through the internet. This file can then be used 

for analysis of the system characteristics. The system monitoring and control is done via a NodeMCU. The microcontroller controls 

the necessary switches and updates the data sheet as and when required. The proposed solution costs around 900 rupees, making it an 

economically viable solution. 
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(57) Abstract : 

A WEARABLE NAVIGATION ASSISTANT SYSTEM FOR COGNITIVELY IMPAIRED INDIVIDUALS A wearable navigation 

assistance system (102) for cognitively-impaired individuals is provided. The system (102) includes a memory (104) comprising a 

database, a sensor unit (106), a control unit (108) and a wireless communication unit (110). The sysem (102) is configured to (i) obtain 

the positional information of the cognitively-impaired individual (112) from the sensor unit, (ii) detect deviations in the positional 

information of the cognitively-impaired individual (112) using a machine learning model trained with dynamic adjustable data set, (iii) 

determine a wandering behaviour of the cognitively-impaired individual (112) by analyzing deviations in the positional information of 

the cognitively-impaired individual (112), (iv) generate a navigational assistance information based on the wandering behavior, pre-

loaded maps and a dynamically adjustable safe threshold, and (v) transform the navigational assistance information in the form of text 

into a voice output for providing navigational assistance for cognitively-impaired individuals. FIG. 1 
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(57) Abstract : 

Dental varnish composition, methods of preparation and use thereof Although the anti-cariogenic properties of Licorice have been 

suggested for over 30 years, it has not been tested in a dosage form that can be used in public health programs. Hence, the present 

invention presents the details of Licorice varnish, its preparation and its comparison with Fluoride varnish. A combination varnish 

may provide more benefits by suppressing the acidogenic bacteria in addition to accelerating the re-mineralization process of white 

spot lesions. Thus, the present invention also provides combination varnishes comprising Licorice varnish and Fluoride varnish. 

No. of Pages : 32 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57318 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941047929 A 

(19) INDIA  

(22) Date of filing of Application :23/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEM FOR INTERNAL ENVIRONMENT MAINTENANCE FOR LARGE BUILDINGS WITH 

NOISE ABSORPTION MODULE 
 

  

(51) International classification  
:G01N 

27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Dr. H. AZATH 
      Address of Applicant :ASSOCIATE PROFESSOR, 

DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING, SRI KRISHNA COLLEGE OF 

ENGINEERING AND TECHNOLOGY, COIMBATORE - 641 

008, INDIA Tamil Nadu India 

(72)Name of Inventor : 

   1)Dr. H. AZATH 

   2)Dr. J. JANET 

   3)Dr. K. RAMA ABIRAMI 

   4)Ms. B. SOPHIA 

   5)Dr. E. S. SHAMILA 

   6)Dr. LAXMI RAJA 
 

(57) Abstract : 

The present invention is related to a system for internal environment maintenance for large buildings. The system comprises plurality 

of chemical sensors & air sensors with integrating those to plurality of air purifier and noise absorption modules. The air quality is 

continuously measured inside of the building through plurality of sensors, and the central unit controls the operation of the air purifier 

accordingly. The system is connected to plurality of mobile computing device to display the status of inside environment of the 

building with the source of the noise and level of the noise. The present invention is very useful for the hospital campus, educational 

institutions and residential building to maintain the eco-friendly environment. 
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(57) Abstract : 

Patent Title: ABRASION TESTING MACHINE FOR HORIZONTAL CONCRETE SURFACES- 1000-MODEL-2. [320] 

ABSTRACT My Invention ABRASION TESTING MACHINE FOR HORIZONTAL CONCRETE SURFACES- 1000-MODEL-

2• This present disclosure envisages a Abrasion Testing Machine which is being used to find out abrasion resistance of horizontal 

concrete surfaces like road pavement, industrial floors, runways etc.; ultimately the durability of concrete. Methodology and assessing 

criteria adopted in this procedure are based on ASTM C779. Methodology commits a change in accordance to serve the concrete 

surface in laboratory as well as in field and light weight machine to port as per requirement. This disclosure envisages the change in 

dimensions of abrasion machine which is fabricated with light weight steel. Wheel attached to the lower end of the machine, rotate 

with 40 revolutions per minute which exert the abrasive forces on the concrete sample under it. Depth measures after completion of 

test shows the abrasion resistance by the concrete sample. Abrasion of concrete should examine to define serviceability and durability 

of the concrete. Properties of concrete are influencing the abrasion resistance. This disclosure culminates with a confirm focus on 

nature of abrasion on grades of concrete; abrasion resistance of concrete increases with increasing compressive strength. This machine 

can evaluate the abrasion of concrete with ingredients of concrete, density, age and workmanship. 
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(57) Abstract : 

BIOMETRIC FOR IDENTIFICATION OF PERSON LOCATION This invention system is related to biometrics technology, which is 

usually related with the use of distinctive physiological characteristics to identify an individual. It can identify and verify a person by 

the physical attributes such as finger print, color of iris, color of hair, hand geometry etc. The invention system of the bio metrics is 

used in a lift to detect the floor that a person is allowed to access automatically. This is the one to one process of matching where live 

sample entered by the candidate is compared with a previously stored template in the data base 
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(57) Abstract : 

WIRELESS WINDOW BLINDS This invention uses wireless communication to operate the window blinds. While the user can send 

the message to the controller, which controls the motor position, it can be used to adjust the structure of window blinds. Here the 

wireless windows blinds system implements a Wi-Fi or bluetooth or IOT controlled solution for automated control of household 

window blinds. Wireless devices provide a widespread platform to fulfill the IoT goal to make all, Objects connected and easily 

accessible. The wireless window blinds or window covers consists of two parts. One is control module and another one is smart phone 

application those are linked with window via wirelessly. The module has motor and micro controller and sensor. Sensor can sense the 

signal and send to micro controller, which sends the message to the motor to raise, lower and tilt the blinds or covers the window. 
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(57) Abstract : 

GPS & IOT BASED VOICE ALERT SYSTEM FOR THE BLIND This invention system is related to a GPS and IOT based voice 

alert system for blind people. GPS and micro controller, micro camera are connected with this system of blind stick or wheel chair. 

Here the microcontroller has transmitter kit and receiver kit. The transmitter kit located in front of wheel chair or stick and receiver is 

placed in their dearest person. When this system is switched on, then the camera will show the presence of objects or hurdles before 

the blind person to guardian. Then the guardian can send a voice signal to the blind person, to safe guard the person. 
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(57) Abstract : 

VIRTUAL DISPLAY BASED MENU ORDERING IN RESTAURANT This invention system is related to a virtual reality display 

based menu ordering in restaurant, there is no need of a person to take order from the table. The menu will be automatically displayed 

on a virtual screen on the dining table and we can directly order the menu with the help of virtual screen. This new technology consists 

of micro controller and sensor. The micro controller is interfaced with input and output modules. The input module is a virtual visible 

screen sensor that is placed in front of the user. Sensor or laser or beamer, is used to project a visible screen onto any surface or table. 

These sensor or camera is to detect the motion of user finger. This sensor connected with the micro controller to transfer the sensing 

data to computer, thereby transferring the order of the user for processing 
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(57) Abstract : 

GSM MODULE MONTHLY ELECTRICITY BILLING VIA SMS AND ALSO DISPLAY ON LCD This invention proposes a 

method to reduce man power and time for determination of electricity consumption. This is a GSM based energy meter reading system 

and load control through GSM. Here micro controllers, LCD display, GSM module, relay, are connected together and used to design 

auto electricity billing. The micro controller is the heart of this project, which will continuously monitor the energy meter reading and 

it will continuously send the signal to GSM module. This GSM module can send the message to the user. The LCD display is 

interfaced with micro controller and it is used to display the meter reading. 
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(57) Abstract : 

Growing demand of Machine Learning and Artificial Intelligence led us to frame the idea to work on our proposed system Email 

Processing Artificial Intelligence (EPAI). through our work, we have utilized emails for iterating a personal computers files, giving 

work assignments to the personal computers and to manage and prioritize our mails with automatically downloading of the 

attachments to the personal computers. Our work allows the user to access the command line through emails, set events in their 

personal computer and retrieve information by giving tasks thru mails. In this way, the user can access any file in his PC through mails 

to meet all his system needs. The above features can only be accessed when the PCs is On or in the sleep mode. The system is tested 

for its efficiency and proved to be a deserving work in AI using emails. 
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(57) Abstract : 

Azo dyes are ubiquitously used in the textile industry. These dyes are often toxic, carcinogenic and xenobotic so these dyes require 

cost effective treatment methods to processes the textile based wastewater before discharging in the water bodies. In this context, the 

study aims to treat the dye based wastewater using natural adsorbents -Amla. The study evaluates the performance individually and in 

hybrid mode in the fixed bed column reactor to increase the treatment efficiency. The main motive of the study is to use the waste 

extracted from natural products and to treat the dye based wastewater in a cost effective manner. Continues measurement of the 

concentration of dye reduction will help us to understand the efficiency of the processes. However it requires sophisticated 

instruments and is a difficult task, so the proposed IoT based sensors will make the system more easy and cost effective. The invention 

uses GPS module to collect the concentration of dye at the inlet and outlet sensor to detect the treatment efficiency at various 

locations. Wi-Fi network available it updates concentration of dye to the cloud storage and sends SMS notification. 
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(57) Abstract : 

As the manufacturing sector is leaning towards additive manufacturing leaving the traditional methods behind. Wire + Arc additive 

Manufacturing technique is the growing technique to fabricate the components in the aerospace, defence and automotive sector. This 

technique is a replacement for the laser sintering technique. Also this technique fabricate the component faster and more economical 

as compared to the other additive manufacturing technique. In the present research work, attempt has been made to establish Wire + 

Arc additively manufactured component using UNS N06625 alloy wire. UNS N06625 alloy is widely used in the high temperature 

application. The major problem associated with Wire + Arc Additive manufacturing technique is to establish the process parameters to 

obtain the defect free components. Successful attempt has been made to build the thick slab wall component using UNS N06625 alloy 

using conventional pulsed current Gas tungsten arc welding technique. The established process parameters will help us to create the 

real time components. The detailed micro structure analysis will be studied on both longitudinal and transverse direction to check the 

homogeneity of the micro structure. Micro segregation in the dendritic core and interdendritic regions are evaluated. The outcome of 

the present work will be highly beneficial to power sector and aero sector to fabricate the components in the UNS N06625 alloy. 
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(57) Abstract : 

Power theft is a critical issue faced by the Electricity board in most of the states in India. Bypassing and hooking are the usual 

methods followed by the people. In this paper a system has been proposed to detect the location of theft. In this system, the process of 

current measuring and comparing at the household distribution of current is done indirectly from the electric pole to an intermediate 

distributor box and then to the individual houses. The current is measured periodically in the distributor box and is posted to the server 

database for each house using GSM/GPRS module. Similarly, for each house electric meter is designed which can measure the value 

of the current and post the same to the server database periodically using GSM/GPRS module. At the time of the installation of the 

electric meter the details of the users are stored in the database through a user friendly mobile application including the address, 

latitude, longitude using mobile GPS and the photograph of the users house/area. Upon successful comparison between the current 

values from distributor box and electric meter in the server if we get a marginal difference between the currents then the theft is 

detected. Finally, the details of the user are shared with the authorized mobile application including the address and photograph of the 

area. The latitude and longitude are also used to show the area of theft in Google maps. And hence the required steps are taken. The 

same process is used for hooking but on the individual electric poles. 
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(57) Abstract : 

The present invention provides a self rechargeable drone (70) for automatically recharging the battery when the power source signal 

received from the distributed computer system (80). The self rechargeable drone (70) comprises a distributed computer system (80), 

battery (79), camera (77), antenna (76), transceiver (78), flipping wings (71, 72, 73, 74) front (81, 82) and rear (83, 84) legs. The 

transceiver, camera, antenna and input signals are continuously passed to the computer system and it performs with the aid of artificial 

intelligence knowledge by using battery (79) power source. The flipping wings (71, 72, 73, 74) are moves based on the wing 

mechanism (75) to elevate the body with respect to distributed computer program signal. The front (81, 82) legs are foldable and the 

rear (83, 84) legs are the input power terminals of the self rechargeable drone. 
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(57) Abstract : 

The present invention proves that based on the experimental investigation lemon grass oil diesel composition is a very good substitute 

for a diesel fuel. from the experimental study The brake thermal efficiency of the engine with lemongrass diesel blend was marginally 

near with neat diesel fuel. Brake specific energy consumption is lower for lemongrass diesel blends than diesel at all loading. The 

emission characteristics are higher than pure diesel but the LGO10+D90+50ppm has relatively better performance with respect to 

other blends. The LGO10+D90+50ppm blend shows better performance than other blends and raw oil. This blend shows a lower 

emission characteristic than diesel. 
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(57) Abstract : 

Thepresent invention provides a semi - automatically engaging and disengaging handbrake of a passenger car system. This system 

takes electrical input and produces a mechanical output for engaging the brakes. On turning the ignition key ON, the brake dis-

engages. The brake engages on turning the key OFF. An electrical pump with pressurized oil operates the wheel cylinder, which in 

turn pushes the brake lining towards the brake drum. This emergency braking system consists of a master cylinder and a pair of wheel 

cylinder. The master cylinder acts as a reservoir. An additional switch is also provided for engaging and disengaging of emergency 

braking system. A safety switch is provided, in case of emergencies. This system of automatic emergency braking system provides a 

very good comfort for drivers while driving. 
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(57) Abstract : 

Embodiments herein disclosea method for providing a personalized content to a user. The method includes flipping, by a mechanical 

flipping arrangement (180), at least one page of a physical document including newspaper, scanning, by a scanning unit (160), the 

page of the physical document and converting the at least one scanned physical document into a readable format. Further, the method 

includes analyzing, by a data item determination unit (150a), the at least one converted physical document and determining at least 

one data item in at least one physical document. Further, the method includes classifying, by a content classification unit (150b), at 

least one content in the at least one determined data item. Further, the method includes prioritizing, by a content prioritizing unit 

(150c), the at least one classified content. Further, the method includes providing, by an output unit (140), at least one classified 

content to the user. 
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(57) Abstract : 

The present invention relates to the field of managing user credential data including passwords by encrypting them through ciphertext. 

A ciphertext generation system (1) using ciphertext comprises of user (11), computer system (21), server (31) and substitution module 

(41) whereas said module (41) comprises of dynamic key generation module (43) wherein said key generation module (42) comprises 

of arithmetic module (43), transformation module (44) and mapping module (45). 
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(57) Abstract : 

ABSTRACT SMART MIRROR DISPLAY WITH NEWS & TEMPERATURE BASED ON IOT This invention proposes a mirror to 

receive news online and display it on the mirror screen along with other details including current room temperature, and time. Here we 

use raspberry pi, temperature sensor and IOT based circuit to design a smart mirror those are interfaced together. We use a precisely 

modeled panel for the outer frame of the smart mirror, then the glass with a back frame to encase the system. Here the precisely 

modeled mirror is fitted into the frame cavity then it mounts for the display housing to be fitted in mirror. Then use raspberry pi based 

processor to connect with internet using IOT circuit through the use of Wi-Fi module. It allows the data or signal to receive through 

the IOT platform. The temperature sensor can be connected with this system to display the temperature of the room. 
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(57) Abstract : 

The present invention is related to an intelligent deep-well rescue system using ultrasonic sensors. The system for rescue a human in a 

narrow diameter deep-well (bore-well) comprises an ultrasonic sensor module, a grappling module, a central computing unit. The 

objective of the present invention is to solve the problems of the prior arts in solving issues of rescue of human being from the deep-

well or bore well. 
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(57) Abstract : 

Abstract: This Device is an combination of Solar Powered Generation System and Diesel Powered Generation System which includes 

an modified Alternator for multiplying the generated power. The Industrial Alternator used in this Smart Solar Power Generation 

System consist of a unique way of cooling the temperature raised in the Device due to continuous working . This method of cooling is 

more efficient that the normal industrial alternators which are currently being used in normal Generators These Industrial Alternators 

are the important part of the Device as it plays the main role of Power Multiplication . Field of this Invention : This field of invention 

relates to Solar Powered Generators and Diesel Powered Generators to make an more efficient system to improve the existing Solar 

Powered Power Generation Technology 
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(57) Abstract : 
In aquaculture IoT (Internet of Things), the equipments are deployed in ponds in remote areas. Frequent faults occur in such environments and the professional lack 

knowledge, hence not able to attend these faults. Experts need to perform the maintenance work in outdoor to clear the faults. This invention focuses on intelligent 

method for the diagnosis of fault depending on fault tree analysis and neural network of fuzzy logic. The proposed method presents the logic structure of faults and 
symptoms of faults in the fault tree. The extraction of rules from fault trees avoids redundancy and duplicating. The relationship between faults and symptoms of faults 

are mapped by the fuzzy neural network. Various fault symptoms are caused by one fault and various faults can cause a single fault symptom in aquaculture IoT. Four 

relationships of fault are obtained. Diagnosis is rapid in relationship of one symptom to one fault, two symptoms to one fault and two symptoms to two faults with 
higher precision. But the pattern of one symptom to two faults is not precise. This invention diagnoses various kinds of faults in the field of aquaculture IoT. 
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(57) Abstract : 

Powder materials play an important role in many industries (e.g. metals, ceramics, and pharmaceuticals). In order to make useful parts 

the powders must first be pressed/compacted to a high enough relative density to give the preform suffici«nt strength to permit 

subsequent handling and processing. Powder metallurgy has been extensively investigated due to high mechanical strength and 

potentially for cost reduction. The current investigation focuses on performance of aluminium powder in producing alternative 

materials for engineering applications. The characteristics of porosity under different density, hardness, compression strength vvere 

analyzed, The result indicates variation in density with respect to pressure, which increases the strength of any components. The 

proposed process has been simulated by using the DEFORM-F3 (Design Environment for Forming). The experimental study has been 

performed in the A.l.R.S Industries. The results of the experimental and analytical solutions are analyzed and it has been observed in 

good agreement. 
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(57) Abstract : 

ABSTRACT KITCHEN BOX This invention is related to a system and method of detection of availability of various provision items 

in a kitchen. Provisions are stored in individual trays and each tray contains a sensor. The sensor keeps on detecting the amount of 

goods in each such tray. This sensor is connected with our smart phone, wherein the sensor senses the quantity of the kitchen 

provisional items available and sends the appropriate message to the user, to enable reordering of the items. 
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(57) Abstract : 

The present invention is related to multifunctional and smart system for small-diameter deep well automatic rescue.. The objective of 

the present invention is to solve the problems of the prior arts in solving issues of rescue of victim in small-diameter deep well through 

automatic rescue. The disclosure presents the  system for small-diameter deep-well automatic rescue of a victim stuck inside of the 

small-diameter deep-well with using a movable rescue machine, a holding and movement module and an central computing unit. 
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(57) Abstract : 

The present invention relates to a wave deflection system (100) for coastal protection. The system (100) is erected at a sea shore. The 

system (100) facilitates nourishment of a beach with deposited sand particles and protection of shore against erosion. The system 

(100) comprises a series of piles (110) arranged in a spaced apart configuration in a surf zone of a sea shore, and a plurality of wave 

deflecting units (120). Each unit (120) is supported between two adjacent piles (110). Each wave deflecting unit (120) has a plurality 

of curved plates (130) arranged in a stacked configuration. The curved plates (130) are arranged such that a topmost portion of a top 

curved plate coincides with the mean sea level of the shore. 

No. of Pages : 18 No. of Claims : 7 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57342 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941048447 A 

(19) INDIA  

(22) Date of filing of Application :26/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : UNIVERSAL COMPACT BEDSIDE EXAMINATION KIT 
 

  

(51) International classification  :G01N33/80 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SRI BALAJI VIDYAPEETH 
      Address of Applicant :SRI BALAJI VIDYAPEETH, 

PILLAIYARKUPPAM, PUDUCHERRY, INDIA-607403 

Pondicherry India 

(72)Name of Inventor : 

   1)DR.SHOBANA SUNDARAM 

   2)DR.SENTHIL 

   3)DR.SHIVASAKTHI 

   4)DR.DAVID LIVINGSTONE 

   5)S.ARAVINDHAN 

   6)ANJU ANNA ACHANKUNJU 

   7)I.AMRINTAJ 
 

(57) Abstract : 

TITLE:   UNIVERSAL COMPACT BEDSIDE EXAMINATION KIT APPLICANT: SRI BALAJI VIDYAPEETH ABSTRACT The 

present invention discloses an user-friendly, portable, light weight and universal compact bedside examination kit to examine a subject 

without searching and taking essential medical tools each and every time and allowing physician to handle the tools easily by simply 

projecting the tools. The examination kit of the present invention comprises of a pocket diary type enclosure housed with 

characterized combination of medical tools comprising of pen torch, inch tape, knee hammer, two point discrimination, fine touch and 

crude touch pin, tongue depressor, small socket to accommodate substances in which each of the medical tools are fixed in a metallic 

clamp with screws inside a rod, and by loosening and pulling the respective screws which positioned on the enclosure, the respective 

medical tool shall be projected out of the enclosure by a principle of Bearing puller mechanism. 
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(57) Abstract : 

AUTOMATIC SIDE LAMP SYSTEM FOR VEHICLE TO REDUCE GLARE. AUTOMATIC SIDE LAMP SYSTEM FOR 

VEHICLE TO REDUCE GLARE is an energy efficient, simple and effective solution for reducing glare and improving the visibility 

caused by the light from headlamp of oncoming vehicle on the road. When LIGHT SENSOR (5) detects light from oncoming vehicle 

on the road controller (2) is turned on by using a switch (8). The controller (2) then turns on DC TO DC CONVERTER (4) there by 

turning on the lamp on the lower right side of the vehicle (9) illuminating the right side of the road. The light intensity of the lamp on 

the right side should be greater the light intensity of headlamp of the vehicle it is fitted. This is done to constrict the pupil of the 

oncoming driver™s eye, thereby reducing the amount of light entering the eye form the headlamp thus reduced glare and improve 

visibility. 
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(57) Abstract : 

Misalignment occurs due to manually changing the position of antennas which is the method used currently. To overcome this 

problem this invention introduces a new automation technology in antenna positioning, which is antenna positioning system by using 

of IOT. This system allows the user to remotely change their positioning of antennas based over IOT. Here an accelerometer sensor 

and motor and micro controller are used to change the position of antenna. Accelerometer sensor gives the orientation of antenna in X-

Y direction. This sensor is used to measure the acceleration force. Here the sensor and motor are used to change the antenna direction. 

The sensor will be mounted on the antenna to detect its direction and its direction will changed by motors by using IOT. 
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(57) Abstract : 

ABSTRACT HYDRAULIC/PNEUMATIC REMOTE CONTROLLER FOR GUN SHOOTING This invention is a remote controller 

for gun shooting. The invention is a system comprising a linear actuator, which moves a load which can be an assembly, components, 

or a finished product, in straight line. The actuator converts the energy into motion or force. This invention proposes the use of 

hydraulic/pneumatic actuator for gun shooting. Here we use hydraulic/pneumatic and remote controller. The hydraulic actuator is 

consisting of piston inside a cylinder. The pressure from the manual pump or external compressor moves the cylinder, where pressure 

is high the cylinder moves along the axis, creating a linear force, then the piston returns to its original position by either a back force 

it can extended the motor force. This system also attached with screen for user to view the gun set point clearly. 

No. of Pages : 7 No. of Claims : 1 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57346 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941048484 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ELECTRIC CHARGER FOR ELECTRIC VEHICLES USING UNMANNED AERIAL VEHICLE 
 

  

(51) International classification  :B60R1/02 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PREM RISHI R 
      Address of Applicant :82, North Car Street, Opposite to city 

printers, Dindigul 624001. TamilNadu Tamil Nadu India 

   2)UDHAYAKUMAR SENTHIL 
(72)Name of Inventor : 

   1)PREM RISHI R 

   2)UDHAYAKUMAR SENTHIL 
 

(57) Abstract : 

The Purpose of this invention is to apply mobility in the power requirements for electric vehicles. Since the requirements for power is 

gradually increasing, the cost of implementation grows. A specially designed inverter for electric cars is attached to a UAV (000). The 

UAV (000) is capable of flying autonomously by carrying a payload up to 80kg with a velocity of 40mph and above. Intimation from 

the receiver requiring fuel or power via mobile application initiates the process. UAV (000) with the payload reaches the location of 

the receiver and delivers the power to electric vehicle. Then the UAV (000) returns to the base station. 
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(57) Abstract : 

Nowadays, Mobile becomes an essential part of our life, and it is also an inevitable medium for communication in the present era. It 

keeps us connected from mail access, travel booking, etc. The amount of personal information and sensitive information like 

username, password, and transaction details are routinely stored in the device. There is a possibility of information access when the 

thief steals the Mobile. It is a massive data loss for the mobile owner, especially private information. There is a general method to 

track the Mobiles location either from the device (GPS) or from the network (SIM Card Module). But in most cases, the stolen or lost 

Mobile will go to switch off mode. Then the data theft or accessing financial/ personal information; the most significant gain is to use 

the device. Although the IME1 based lock is possible is there to track the Mobile using their mobile data. But, it needs to change the 

Sim card of the mobile. Smart hackers, they do use the device without a Sim card as long as they want. It is impossible to track that 

Mobile in such cases. To avoid these sequences, a new solution is proposed to protect the sim card of the Mobile from the thief based 

on fingerprint lock. This invention protects the Mobile based on the following steps. In general, to remove a Sim card from the 

Mobile, a thief needs to make a gentle punch at the SIM Card Port to replace with a new Sim card. In the proposed model, to eject a 

Sim card physically, the Mobile performs the fingerprint authentication to unlock the Sim card port. Then, Mobile ejects the Sim card 

after the successful authentication process only. User has to follow the same authentication process to insert their new sim card. If the 

fingerprint is not matched with the owners identity, Mobile will send a notification SMS to the stored alternate mobile number. Then, 

the Mobile gets locked and it does not eject the sim card. This verification process happens even when the phone is in switched off 

mode. A user can not remove the Sim card when the Mobile does not have the battery charge. This fingerprint-based authentication 

process helps to find the Mobile location by protecting the Sim card when the thief steals it. 
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(57) Abstract : 

The method of Smoothed Particle Hydrodynamics (SPH) is getting main-stream starting late to model non-linear problems of coastal 

engineering applications. The accuracy of SPH method relies upon both kernel approximation and particle approximation. For 

modeling fluid dynamic problems, the kernel function should be a continuous function with no discontinuities. In most of the research 

works on kernel function, there are numerical drawbacks like stability, accuracy and convergence of SPH method and there comes a 

need for the research to be carried out on the numerical analysis of the SPH method. Hence, a new smoothing kernel using inverse 

logarithmic function is formulated. It is also observed that the proposed smoothing function restored particle consistency and 

displayed some unique features like minimal error, better accuracy and enhanced efficiency in kernel approximation. A numerical test 

case, say real scaled model of dam - break phenomena has been provided to show the adequacy of the proposed smoothing function 
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(57) Abstract : 

ABSTRACT ROBOTIC PORTABLE CEMENT FLOOR CONSTRUCTOR This invention system is related to an automatic robotic 

portable cement floor constructor. We can use the portable cement mixer and the robot can construct the floor by using a micro 

controller. This system also has sensors to detect the presence of an obstacle. If an obstacle is present this cement mixer can sense it 

and to send the message to controller to stop the operation of the device. This robot acts as a floor constructer, so that floor plastering 

can be done quickly and easily and smoothly. 

No. of Pages : 6 No. of Claims : 1 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57350 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941048543 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : CAR DIGITAL SIDE VIEW MIRROR WITH ZOOMING AND DETECTION WHILE RUNNING 
 

  

(51) International classification  :B60R1/02 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BHARATH INSTITUTE OF HIGHER EDUCATION 

AND RESEARCH 
      Address of Applicant :173, Agharam Road, Selaiyur, Chennai 

600 073 Tamil Nadu India 

(72)Name of Inventor : 

   1)Dr. J. Hameed Hussain 

   2)Dr. K. Chidambaram 

   3)Dr. M. Achudhan 

   4)J. DhanaSekar 
 

(57) Abstract : 

ABSTRACT CAR DIGITAL SIDE VIEW MIRROR WITH ZOOMING AND  DETECTION WHILE RUNNING      This invention 

relates to the digital technology which is used to support modern cities daily and also it gives accurate result when compared to the 

analog technology. This invention system implements a digital display screen with this mirror. This digital screen has camera which is 

located with side mirror of car or vehicle if the user want to zoom picture of behind car they can use this digital display screen. When 

the driver wants to see a clear and full view, then he can zoom the picture, by touching the digital screen, which will cause the image 

to be zoomed and show the picture clearly. If the driver does not like to zoom this picture, then he can again press a switch then the 

mirror will show the picture behind the car in the normal manner without zoom. This is very user friendly, and it gives the clear 

picture to drivers. 
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(57) Abstract : 

Fracture mandible management has evolved steadily with various treatment options aiming towards near normal functioning of the 

jaw.VN Locking Miniplate for Mandible fracture fixation is a newly designed plate for use in Oral and Maxillofacial surgery. It is 

designed with the concept of involving both the lines of osteosythesis as explained by Champy which is the basis for fracture fixation 

in mandible. With this design we aim to achieve same stability across fracture line as it is achieved with two miniplates. Since the 

plate is 2 dimensional negotiating the nerve or other anatomical structures becomes much more simple. Thus a single plate with the 

modified V design, 2 dimensional stability and interlocking mechanism provides adequate support across the fracture. 
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(57) Abstract : 

The invention relates to the field of orthodontics and the present disclosure envisages an orthodontic bracket slot deformation testing 

system and applications thereof. The system (100) comprises a base (102), rectangular block (103), a pair of columns (104), a 

horizontal guide rail (106), a support structure (108), an Allen bolt engaged with cylinder (110), a Tee bar with Allen key (112), a load 

sensing unit (114), and a testing unit (116). The support structure (108) has a pocket (107) configured thereon to receive an 

orthodontic bracket (115). The Tee bar with Allen key (112) is connected to proximal end of the Allen bolt (110). The torque key 

(112) is configured to be manually rotated in tandem with the Allen bolt with cylinder (110) to apply load on slots of orthodontic 

bracket (115). The testing unit (116) calculates angle of twist of the archwire, archwire play, archwire force/torque exerted thereon. 
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(57) Abstract : 

The present invention relates to a dental implantation device comprising a driver having a first shaft 1 and a second shaft 2 meshed 

together for transmission of motion of the device, a tether body 3 equipped with a retaining aperture that is encircled on the first shaft 

1, wherein the tether body 3 incorporates ring shaped aperture for rotating the first shaft 1 about a vertical axis, a bevel gear 

arrangement configured within the driver for converting the vertical axis motion of first shaft 1 into a horizontal axis motion of a 

second shaft 2, a restorative wrench 4 associated with the second shaft 2 that rotates along with the second shaft 2 for screwing the 

dental implant of a person. 
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(57) Abstract : 

The present invention relates to oral care system, comprising body having multiple bristles 5 and a handle 1 for brushing a user™s 

teeth; a sensing unit 3 mounted on the body analyses motion and position(s) of the bristles 5 while performing brushing; a cavity 

sensor used for sensing a cavity region in the person™s teeth; a micro controller 4 connected with the sensing unit 3 that takes input 

from the unit 3 to classify and compare user™s brushing pattern with a preset brushing pattern in order to generate a guiding message, 

also the microcontroller 4 analyses output of the cavity sensor and generates relative signals; a container 6 equipped with a 

disinfectant that releases the disinfectant on the cavity upon receiving said signals in order to cure the cavity region; and a display unit 

8 connected to the microcontroller 4 for displaying the message and patterns of brushing. 
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(57) Abstract : 

The present invention relates to a multi-functional stethoscope device comprising of a electrocardiography sensor 7 installed inside a 

chest piece 3 for digitally sensing the heart rate, a ring attached with the chest piece which is equipped with a blood pressure sensor 

installed inside a ring 10 for sensing the blood pressure, a frequency measuring unit attached to the chestpiece for measuring low-pitch 

and high-pitch sounds from heart, a microcontroller which receives the signals from the sensors and generates a set of data regarding 

blood pressure and heart rate, a display unit 2 which is associated with the microcontroller for displaying the measured data, a battery 

installed in the display unit 2 for providing power to it; a charging port 8 for charging the battery and a switch 9 for switching on and 

off the stethoscope device. 
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(57) Abstract : 

The present invention relates to a wearable cardiac pacing device comprising an inflatable body 1 equipped with an orientation sensor 

and multiple air bags, wherein the sensor detects a change in orientation of the body 1, an ECG sensor 2 connected to the body 1 for 

measuring electrical activity of a heart , a control unit 3 interlinked between the orientation and ECG sensor 2 for inflating air bags in 

case of low heart rate and change in orientation are detected simultaneously in order to prevent the user from getting an injury in case 

he/she falls due to cardiac arrest, and an electric stimulator 4 installed in the device wherein the stimulator 4 on communication with 

the control unit 3 generates pulse vibrations upon detecting the low heart rate and assist the user™s heart to beat regularly. 
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(57) Abstract : 

A device for stabilizing breathing disorder comprise of microphone 1 placed for receiving acoustic signals of the patient™s 

respiration, a housing unit 3 attached with the microphone 1, where the housing unit 3 comprise of a processor for analysing the 

acoustic signals so as to classify the respiration into normal or abnormal respiration rhythms, a thermal pad fabricated on the housing 

unit 3 for providing heat therapy to the patient, at least one graphene based temperature sensor configured on the thermal pad to detect 

an amount of heat transmitted from the pad, at least one microcontroller linked with the sensor and pad for generating a command 

signal to control the therapy upon receiving of the amount of heat detected and at least two containers 4 fabricated on the unit in to 

carry drug items (i.e. medicine, inhaler). 
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(57) Abstract : 

The present invention relates to a dental flossing device, comprises a body 6 having two end i.e. upper and lower end consists of two 

tines 2, 3 i.e. first and second tine 3 fixed at a upper end, a circular thread 1 for cleaning plaque and food particles present between 

teeth 11, a gear 8 for rotating the thread 1 a knob 7 for rotating the gear 8 manually, two sponges 4, 5 i.e. first sponge 4 for applying 

isopropyl alcohol to the thread 1 and second sponge 5 for cleaning the thread 1, a thread sensor 9 for detecting usable/unusable 

condition of thread 1, a controller for illuminating a red LED upon detection of unusable thread 1 and a battery to provide electrical 

energy to the controller and LED. 

No. of Pages : 11 No. of Claims : 5 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57359 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941048713 A 

(19) INDIA  

(22) Date of filing of Application :28/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : HEALTH MANAGEMENT SYSTEM 
 

  

(51) International classification  :G06Q10/10 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Meenakshi Academy of Higher Education and Research 
      Address of Applicant :No 12, Vembuliamman Koil Street, 

West KK Nagar, Chennai-600078, Tamil Nadu, India. Tamil Nadu 

India 

(72)Name of Inventor : 

   1)Dr. Neelambikai 
 

(57) Abstract : 

The present invention relates to a health management system, comprises of a wearable component constructed in such a manner that 

fits with a user™s body, a heartbeat sensor for detecting heartbeat of a user, an oxygen level sensor for detecting oxygen level of the 

blood of the user, a blood sugar for detecting sugar level of the user™s blood, a controller that generates a command signal upon 

receiving the heartbeat and a data signal upon receiving the oxygen level, sugar level and heartbeat, a communication module for 

transferring the data signal to a cloud, a pacemaker that controls heart rhythm upon acquiring a command signal through the 

communication module, a display for displaying an information from the data signal, a battery to supply electrical energy to the 

controller and a motorized injection for injecting drug during heart attack in case of failure of pacemaker. 
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(57) Abstract : 

The present invention relates to a tooth extraction device, comprising an elongated body 1, a clamp assembly 3 for clamping a tooth of 

the user, a pressure sensor 4 for sensing amount of pressure exerted by the clamp assembly 3 while performing clamping of the tooth, 

a control unit for generating a command signal in case the pressure exerted on the tooth goes beyond a threshold value, a trigger 5 

having a rack and pinion arrangement, wherein the pinion 7 rotates upon pressing of the trigger, a cable 8 for transmitting power from 

the trigger 5 to the clamp assembly 3 for assisting the clamping of the tooth, a pair of motorized locking bars 9 for locking rotation of 

the pinion 7 in case the pressure exerted on the tooth by the clamp assembly 3 reaches a threshold value in order to prevent damage of 

the tooth. 
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(57) Abstract : 

The present invention relates to an eye care system, comprising a frame 1 associated with the system that comprises of a holding unit 

for accommodating a person™s head on it, a tonometer 3 installed for measuring eye pressure within the eye, an auto refractor 2 

attached to the tonometer 3 for determining eye power, a motor 4 mounted on frame for flipping the auto refractor 2 and tonometer 3; 

a camera 5 installed for capturing image of the person™s eye, a micro controller associated with the system that extracts a set of 

features from the image and compares the extracted features with a predefined data for detecting presence of eye hemorrhage, an 

infrared emitter and sensor assembly used for detecting line of sight in the eye for eliminating error during the eye checkup, a LCD 6 

used for displaying the values of eye power, eye pressure and eye hemorrhage. 
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(72)Name of Inventor : 

   1)Dr. R. Vijayalakshmi 
 

(57) Abstract : 

The present invention relates to a suction and irrigation device, comprises a hand piece 3 for holding device while performing suction 

and irrigation, two resilient tubes 1, 2 for providing suction and irrigation to a user™s body, a y-shaped joint 7 for delivering suction 

or irrigation to the outlet, a container for storing fluid, two pressure sensors 10, 11 for detecting pressure inside the suction 1 and 

irrigation tube 2, a controller for turning on/off the pump upon detection of lesser pressure, two clamps 5, 6 for pushing/releasing two 

tubes 1, 2, two LED™s for indicating off and on condition of pump, a battery for providing electrical energy and a handle 4 for 

hanging the hand piece 3 while performing suction and irrigation. 
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(72)Name of Inventor : 

   1)Dr. Thomas Zachariah 
 

(57) Abstract : 

The present invention relates to a dental restoration device, comprising a tapered body having an abutment portion 1 configured with a 

telescopic arrangement for accommodating a dental restoration component, wherein the portion 1 adjusts according to size of the 

restoration component, a divergent collar 2 fabricated within the body for wedging the body into the cortical bone of a jaw and the 

collar include micro threads 3 in order to engage with the cortical bone, multiple external threads 4 crafted on the body for screwing 

inside the cortical bone up to a predefined depth and external threads are configured with painless needle patches in order to reduce 

pain while implanting restoration component and an apical end 6 adapted for piercing medullar bone for carrying out implantation of 

the restoration component. 
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(57) Abstract : 

Embodiments provide a receiver for improving signal recovery in a communication system and a method thereof. The receiver 

receives signal from a transmitter transmitted over a predefined channel. The signal is associated with information bits. Current bit of 

the information bits associated with the signal is detected at the receiver by using one or more threshold values. The one or more 

threshold values are defined according to a previously recovered bit detected at the output of the receiver. Bit Error rate (BER) is 

improved based on detection according to the one or more threshold values. Selection of threshold values is based on the nature of 

previously detected bit. Threshold values depend on the parameters of the system. The signals are then recovered in form of 

information bits at the output of the receiver after improving the BER. 
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(54) Title of the invention : METHOD FOR PREPARING NANO BIOPESTICIDES AND DELIVERING TO PLANT SOURCES 

USING NANO TECHNOLOGY 
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(57) Abstract : 

METHOD FOR PREPARING BIOPESTICIDES AND DELIVERING TO PLANT SOURCES USING NANO TECHNOLOGY• 

Exemplary embodiments of the present disclosure are directed towards a method for preparing biopesticides and delivering to plant 

sources using nano technology, comprising: identifying one or more plants with highest angiogenic potential; chemical isolation, 

purification and identification of principle components from crude extracts by column chromatography, TLC, HPLC, IR and NMR; 

preparing nanoparticle and chemical characterization of nano bioformulations of pesticides using HPLC, DLS, XRD, TEM and FTIR; 

and evaluating bioactivity of nano formulated biopesticides through in vitro and in vivo assays. Fig 4. 
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   7)Dr. SURESH MERUGU 
 

(57) Abstract : 

Exemplary embodiments of the present disclosure are directed towards a method for extracting starch to produce bioplastic material, 

comprising, extracting starch from rice bran, filtering extracted starch of the rice bran. Applying centrifugation technique to the 

filtered starch of the rice bran; and converting the filtered starch of the rice bran into a bioplastic material. FIG.2 
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(57) Abstract : 

ABSTRACT MUD REMOVER FOR COLUMN CONSTRUCTION WITH CRANK SHAFT MECHANISM This invention 

introduces a new technology which is a sand/mud remover in particular square or round shape in the ground for Column/pillar 

construction. Removing of sand or mud from the particular area is done by robots, The robot with sensor and micro controller, GPS 

and crank shaft is used to perform the removal of mud. The Robot is attached with crank shaft. Here GPS is used to detect the 

particular location or square or round area, which sends the location to the micro controller. This micro controller receives this signal 

and controls the operation of robot arm. As the robot arm has crank which attached with right angle to a shaft by which reciprocating 

motion is imparted to or received from the shaft. The crank shaft is used to convert the circular motion into reciprocating motion or 

square motion and vice versa. By using of this robot we can remove the sand or mud in particular circular or square area for 

constructing a pillar or column. 
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(57) Abstract : 

ABSTRACT WIRELESS MIKE ATTACHED WITH RECORDING SYSTEM This invention system is related to a wireless mike. 

This invention is used to record the voice automatically in a wireless mike. This is accomplished by a circuit by using analog to digital 

converter. The voice signal is converted on to series of digital signal (0™s &1™s) and then the amplifier stores this signal as series of 

binary data of the amplifier of the audio signal at equal time interval. There is no requirement of separate amplifier, as a small speaker 

is in-built. After speaking with this microphone we can replay these voice and also we can save this voice. 
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(57) Abstract : 

ABSTRACT FLEXIBLE FULL COVER VEHICLE WHEEL WITH SUSPENSION SYSTEM OF WHEEL COVER BODY This 

invention proposes a novel system and method for reducing the accident during driving a vehicle. In this system the vehicle wheel has 

one suspension system of wheel cover body. This suspension system has sensor and micro controller and which is act as flexible full 

cover vehicle wheel. When the wheel is without wheel arc body, it also can move with suspension during drive or pumping. Here the 

sensor can sense the vehicle wheel out arc body state if any changes are occurring in wheel it can be send the signal to micro 

controller. This micro controller sends a message to the user or driver. 
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(57) Abstract : 

ABSTRACT Self-WI Robot This invention system is related to self-WI robot. The robots will be taking the science to next level. In 

this project whatever app is downloaded in smart phone on one, that phone is placed on one robot. This robot also has micro controller 

for controlling purpose, so that we control the robot with another one such as phone or tablet or laptop or computer in robot phone. 

These robots are used for digital shopping, and also with any online purpose. Here the user can access in any other place just the 

user will have to put in active mode it can control all the online and digital registration and shopping, notification, so that the user can 

easily control our all digital linked project. This is very user friendly. It is used to give more security to our online transaction. 
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(57) Abstract : 

ABSTRACT Automatic Tap with IR sensor block This invention system is related to and Automatic tap to allow and stop the flow of 

water. IR sensor, 555 timers IC, microcontroller, solenoid valve are used to construct the auto tap on/off system. Here the IR sensor is 

used to detect the user™s hand motion, there are three parts available transmitter, receiver, controller. The IR sensor rays are 

continuously emitted by the transmitter and fall on the receiver, it gives the high output pulse but as soon as the hand or object are 

detected by the IR sensor the output goes low the very instant. This low pulse is fed to the IC via the timing capacitor which triggers 

the mono stable mode. The IR sensor is able to detect if the object is present or not. If an object is present it will send the sensing 

signal to timer which is to allow the flow of water, and whereas if there is no object is detected, it does not permit the flow of water. 
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(57) Abstract : 

ABSTRACT Displaying message from voice signal without typing Manual typing takes more time to type and to display the message 

on the notice board. So that we introducing the new technology, it allows the user to display the messages or notices to LCD display 

without typing manually. This invention system has a micro controller, transducer, and LCD display components to design a circuit. 

Here the user may speak out the message through their android phone. The message is then transferred or displayed on the screen 

wirelessly. Here LCD displays the messages and is also connected with micro controller and the micro controller receives the message 

from the user via the IOT (internet of things). 
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(57) Abstract : 

ABSTRACT E- Skate board with pressure sensing This invention system is related to a Skate board fitted with motorized wheels fixed 

with a belt pulley arrangement powered by an electric motor. The motor is driven by a high capacity light weight battery mounted 

under the board. The board consists of pressure transducers have a sensing element of constant area and respond to force applied to 

this area by fluid pressure. This sensor is attached with a micro controller. This micro controller detects the pressure level. Here we 

use piezoelectric sensor and voltmeter and battery and led light to design a circuit for power generation and power supply. 
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(57) Abstract : 

The present invention is about formulating vitamin A and tea tree oil cream, using shea butter as a cream base, for effective treatment 

of acne. Vitamin A derivatives are first choice of drugs for treating acne. The efficacy of the formulations is increased by additional 

antimicrobial activity of tea tree oil and UV protective (SPF-6) activity of shea butter, which is also rich in vitamin A, E & F for the 

effective treatment of acne. This anti-acne cream is prepared by using vitamin A and tea tree oil as active ingredients, shea butter and 

stearic acid as bases and Span 60 & Tween 80 as emulsifiers by using fusion technique. Shea butter, stearic acid, Span 60 and cetyl 

alcohol are melted continuously until the temperature of the mixture reaches to70°C and vitamin A is added to the above hot melted 

mixture. Tween 80, sorbitol and potassium hydroxide (KOH) are dissolved in the purified water and heated up to 70°C. Gradually 

warm aqueous solution is added to the melted mixture under continuous stirring till the temperature falls to 30°C. Tea tree oil and 

lavender oil along with perfume are added with continuous stirring until it is congealed. 
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(57) Abstract : 

The present invention relates to preparation of topical cream by incorporating a corticosteroid and natural medicinal seed oil for the 

treatment of vitiligo. In the present invention the pharmaceutical topical cream comprises a corticosteroid clobetasol propionate which 

is used as anti inflammatory agent and also used as first line treatment choice in vitiligo and another effective natural medicinal seed 

oil kalonji oil (Nigella sativa seed oil) is also incorporated into cream base. Oil phase comprising clobetasol propionate and kalonji oil 

along with fatty and/or waxy and/or oil materials, oil soluble emulsifier and emollient were heated to 70°C along with a preservative, 

antioxidants and chelating agents. The aqueous phase ingredients along with water soluble emulsifiers, humectant, preservative and 

water were heated to 70°C. The heated aqueous phase was added slowly to the heated oil phase and mixed under the mechanical 

stirrer until it is congealed. 

No. of Pages : 12 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57376 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941049142 A 

(19) INDIA  

(22) Date of filing of Application :29/11/2019 (43) Publication Date : 06/12/2019 
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   1)AYYA RAJENDRA PRASAD 

   2)KALLAM MANASA 
 

(57) Abstract : 

The present invention relates to the preparation of clobetasol propionate topical ointments by incorporating the natural medicinal seed 

oil namely kalonji oil for the treatment of vitiligo. Topical ointment compositions useful for the treatment of vitiligo were prepared by 

incorporating primary ingredients such as clobetasol propionate which is used as anti inflammatory agent and also used as first line 

therapy in vitiligo and kalonji oil (Nigella sativa seed oil). Oil phase comprising an anti-inflammatory agent, clobetasol propionate and 

natural medicinal seed oil namely kalonji oil/Nigella sativa seed oil, along with ointment base including oil and/or fatty and/or waxy 

materials, oil soluble emulsifier were heated to 70°C along with a preservative. The aqueous phase ingredients along with water 

soluble emulsifiers, humectant, preservative and water were heated to 70°C. The heated aqueous phase was added slowly to the heated 

oil phase and mixed under the mechanical stirrer until it is congealed. 
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(72)Name of Inventor : 

   1)Mr. RAJESH PALANI 
 

(57) Abstract : 

ABSTRACT DEVICE AND METHOD FOR CONTROLLING DRUG ADMINISTRATION The present invention discloses a 

device (4,10, 114, 109) for 5 controlling drug administration to a user, the device comprising a plurality of indicator lights ((2a,2b), 

(11a-11d), (119), (118)) configured to emit plurality of colored wavelengths of lights based on a type of drug, and a comparison of one 

or more health parameters associated with the user with one or more threshold values associated with the one or more health 10 

parameters; and a microprocessor (3) configured to receive commands from an server (6, 21) to operate the plurality of indicator 

lights, wherein the engine is configured to compare the one or more health parameters associated with the user in real-time with the 

one or more threshold values stored in the server; and wherein the microprocessor configured to operate 15 the plurality of indicator 

lights based on the received commands. See FIG. 5 
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(57) Abstract : 

AN INPUT DEVICE FOR AUGMENTED REALITY, VIRTUAL REALITY, SMART GLASSES, SMART PHONES, COMPUTER 

ABSTRACT The present invention relates to an input device for augmented reality, virtual reality, smart glasses, and computer. The 

input device(100) includes a side one(102), a side 5 two(104), a side three(106), a side four(108), a side five(110), a side six(112), a 

microcontroller(114), a gyroscope sensor(116), a wireless module(118), a vibrator module (173) and a battery(120). All the sides of 

the input device(100) are attached to each other to form a cubical hollow structure in the three dimensional cartesian coordinate. The 

battery(120) is used to power the microcontroller(114), the gyroscope 10 sensor(116) and the wireless module(118). The 

microcontroller(114) controls all the electronic components inside the input device(100). The wireless module(118) connects the input 

device(100) to augmented reality device, virtual reality device, smart glasses device, smart phone device computer device. The 

microcontroller(114) gets input signal from each keypad of the activated side of the input device(100) and sends 15 the signal to the 

augmented reality device, smart phone device virtual reality device, smart glasses device, computer device. Fig. 7 
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(57) Abstract : 

An eco-friendly bio-brick is disclosed. In an embodiment, the eco-friendly bio-brick comprises a first component, a second 

component, and a third component in a ratio of 2:1:1 by weight, said first component being a lime-based slurry, said second 

component being dry agro-waste, and said third component being stone dust. The size of said second component is less than or equal 

to 15 mm, and said first component is made from 400 gm of lime with 400 ml of water. The disclosed bricks: reduce agro-waste 

burning; reduce pollution and its health hazards; improve the economic condition of farmers; create grassroots jobs; are a sustainable 

building material; act as a carbon sink, lowering a country™s carbon footprint; are a good fire retardant; and offer good heat 

insulation. 

No. of Pages : 20 No. of Claims : 16 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57380 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201941049287 A 

(19) INDIA  

(22) Date of filing of Application :30/11/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : TILTABLE STAINING RACK WITH SLIDE HOLDING CLIPS 
 

  

(51) International classification  :G01N35/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SRI BALAJI VIDYAPEETH 
      Address of Applicant :SRI BALAJI VIDYAPEETH 

PILLAIYARKUPPAM PUDUCHERRY INDIA 607403 

Pondicherry India 

(72)Name of Inventor : 

   1)DR.NAMRATA.K.BHOSALE 

   2)DR.JOSHY.M.EASOW 
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   6)MR.S.AJEETH 
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(57) Abstract : 

TITLE:   TILTABLE STAINING RACK WITH SLIDE HOLDING CLIPS APPLICANT: SRI BALAJI VIDYAPEETH ABSTRACT 

The present invention discloses a Tiltable staining rack with slide holding clips for securely holding a slide and tilting for rinsing and 

decolorisation thereby preventing breakage of the slide and staining of hands. The Tiltable staining rack with slide holding clips of the 

present invention comprises of an elongated oval shaped staining rod comprising of a horizontal section at the middle and curvature 

section at both ends and characterized in plurality of slide holding clips and a handle. The plurality of slide holding clips are integrated 

with the staining rod on both side at the horizontal section for securing the slides thereby preventing damage of the slide. The handle 

comprises of an horizontal part and a vertical part and the horizontal part is integrated with the staining rod on one end at the curvature 

section for lifting the staining rack from one side and to tilt while decolorisation and rinsing steps without touching the slide, thereby 

preventing staining of hands. 
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(57) Abstract : 

The invention relates to an efficient microbial fuel cell. More particularly, the invention relates to enhancing the potential of electrodes 

to harness sustainable electricity, Multi walled Carbon Nano Tubes (CNTs) coated stainless steel mesh-200 (SSM) electrode was 

prepared SEM images of CNT coating and bacterial colonies on electrodes are presented in support of the findings. This study is first 

in its kind, involving Electrochemical Impedance Spectroscopic studies in a cow-dung fed Microbial fuel cells. It is demonstrated that 

CNT coated SSM electrode is the better choice for cow dung slurry-fed Microbial fuel cell to harness sustained electricity generation. 
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   1)G.SANKARANARAYANAN 

   2)D.VASUDEVAN 
 

(57) Abstract : 

Wire cut Electrical Discharge Machine (WEDM) is an unconventional machining process which is widely used to produce a precise, 

complex irregular shaped job with internal cavities and difficult to machine electrically conductive materials. The WEDM process is 

governed by the various process parameters and the settings of the process parameters were done on the trial and error basis: which 

increases the job set up time and requires an operator with a high skill set. To overcome this limitation, a mathematical model is 

developed for relating the input process parameters and work-piece setting parameters of the WEDM process. Validation of the values 

has been done by setting workpiece thickness, wire wear rate and time taken for machining parameters are fed into the mathematical 

equations by which we can obtain the setting values of the process parameters. The results reveal that the proposed ANN algorithm 

paves way for the reduction in setup time of the workpiece on the WEDM including the machining time there is no downtime in the 

WEDM due to the tool wire breakage and also leads to a better surface finish of the workpiece. The outcomes of the research work 

lead to an increase in productivity, employability, machining quality and profit. 
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(57) Abstract : 

Exemplary embodiments of the present disclosure are directed towards a method for generating and providing electronic tokens by 

computing devices connected to a network, comprising: placing electronic tokens on a uniform resource locator (URL) location after 

first user agrees for the electronic tokens on the first computing device, the URL located in a static machine readable code, machine 

readable code encoding URL information and placed on placard; scanning static machine readable code with second token facilitation 

module from placard, second token facilitation module accesses URL location via predefined web application programming interfaces 

and enabling second user to download electronic tokens on second computing device; implementing one time electronic token 

download by second token facilitation module to ensure that electronic token is not be downloaded multiple times on second 

computing device; and using electronic tokens by second token facilitation module to create reports for second user based on 

purchases of second user. FIG. 8 
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(57) Abstract : 

The various embodiments of the present invention disclose a helmet with a modular air purification and circulation system. The air 

purification and circulation system channel the purified air to the front area of the helmet, thereby providing a clean air curtain. The 

present invention comprises a base helmet and an attachable unit, which are snap-fit to form the helmet. The attachable unit is 

designed to house a plurality of modules, such as air purification unit, communication module, sensor module, air-conditioning unit 

and a heads- up display unit. The present invention also comprises a user device, which is configured to wirelessly communicate with 

the plurality of modules in the attachable unit. The user device is also configured to receive information from the sensor module via 

Bluetooth, NFC or any other communication mechanism and provide pollution or temperature related alerts to a wearer of the 

protective headgear. Fig 1. 
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(57) Abstract : 

Abstract A continuous casting process for producing metal matrix nano composite consists of two material phases, i.e a metal or alloys 

matrix phase and a dispersed phase in the matrix, comprising the steps of: preparing and feeding ora meltof the metal or metal alloy 

into a pipe continuously and simultaneously feeding dispersed particles into the same pipe from a high frequency vibrating sieve 

where-in the mixing is also subjected to ultrasonic vibration. Then said mixture of liquid melt and particles is allowed to vibrate 

during secondary mixing, which is subsequently poured into a mold for final casting. The entire process consists of four stages i.e. 

feeding, primary mixing, secondary mixing, solidification or casting. The process continues without any interruption and is mostly 

suitable for mass production of metal matrix composite in industries.  
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(57) Abstract : 

A system generates dual-chirped arbitrary microwave waveform in pre-defined microwave frequency band. The system includes 

tunable laser, erbium doped fiber amplifier (EDFA), RF signal generator, Mach-Zehnder modulator (MZM), optical circulator, filter 

and dispersion compensator, optical spectrum analyzer, photo detector, and electrical spectrum analyzer. The tunable laser provides 

first pre-determined measure of continuous optical wave. The EDFA provides second pre-determined measure of continuous optical 

wave. The RF signal generator transmits RF signal of six gigahertz. The MZM modulates frequency of optical wave provided by 

tunable laser, and EDFA in accordance with instantaneous frequency of RF signal feeded at the RF port. The optical circulator 

receives modulated frequency from MZM. The spectral pulse shaper (LCFBG) reflect different wavelengths according to the spacing 

between Bragg gratings and all are referenced around 1550 nanometer central wavelength optical carrier, meanwhile transmits rest of 

the optical signal. The optical spectrum analyzer analyzes received optical signals. The photo detector converts optical signal to 

electrical signal. The electrical spectrum analyzer analyzes electrical signal to display analyzed signal intensity, power spectral density 

and phase of electrical signal. 
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(57) Abstract : 

Super Narrow beam generation in electromagnetic wave transmission has become a necessity in variety of applications in Radars and 

space diversity based communication. Sparse arrays can generate very narrow beams but are impractical due to their characteristics of 

grating lobes and high sidelobes. The method presented here uses sparse array elements to be appropriately spaced, using the proposed 

space augmentation method, such that grating lobes and sidelobes are sufficiently suppressed to make sparse arrays practically usable 

for super-narrow beam generation. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201831044369 A 

(19) INDIA  

(22) Date of filing of Application :26/11/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : EXPLOSIVE FILLING PROCESS OF SHELL 155 MM HE M1 A4 BT. 
 

  

(51) International classification  
:B82Y 

5/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ORDNANCE FACTORY BADMAL 
      Address of Applicant :ORDNANCE FACTORY 

BOARD,MINISTRY OF DEFENCE,BADMAL , BOLANGIR, 

ODISHA, PIN-767070.  

(72)Name of Inventor : 

   1)SHRI BISWAJIT KAR 

   2)SHRI MANOJ KUMAR HOTA 
 

(57) Abstract : 

Ordnance Factory Badmal (OFBL) is engaged in manufacturing of Filled Shell 155mm HE ERFB M1A4 BT ammunition through 

Pour Filling Method. Empty Shells are preheated to a certain temperature in preheating oven and taken for filling with explosive 

mixture i.e. 99% TNT Spl Grade and 1% additives (NC, HNS & PNT). TNT is melted in the Melter to a specified temperature and 

Additives are mixed with the Main Explosive i.e. TNT gradually in the Melter. Finally both are mixed, melted, stirred in the Melter 

and filled into the Shells with the help of Pouring Unit. After Filling of Shells with molten Explosive Mixture, shells are subjected to 

Hot Probing to a predefined Probing Cycle at Hot Probing Station to achieve directional solidification of explosive mixture and avoid 

filling defect. After Probing Cycle, Filled Shells are subjected to Natural cooling at Room Temperature for certain period. The 

Explosive Filling Processes of Shell 155mm HE ERFB M1A4 BT has been established in a plant otherwise suitable for Shell 155mm 

HE Ml 07. Thus, OFBL has indigenized the process of filling of Shell 155mm HE ERFB M1A4 BT (Ref: TOT Doc. No. 13-1320-

2452-0-41005, Issue dtd. Feb'1998) by modifying various parameters defined at our end. The manufacturing process adopted by 

OFBL is unique and effective in producing defect free Filled Shell 155mm HE ERFB Ml A4 BT. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201831044637 A 

(19) INDIA  

(22) Date of filing of Application :27/11/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : POLYPHASE BRUSHLESS SERIES MOTOR 
 

  

(51) International classification  
:B60L 

9/22  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Gautam Tarafder 
      Address of Applicant :Chandralaya Apartment, 5A, 

ShashiBhusan Ghosh Road, P.O.: Talpukur, Dist.: North 24 

Parganas,  

   2)Goutam Debnath 
(72)Name of Inventor : 

   1)Gautam Tarafder 

   2)Goutam Debnath 
 

(57) Abstract : 
The present invention relates to a polyphase brushless motor capable of running as a series, shunt and compound motor comprising in 

combination i) a motor shaft connected to the main portion carrying two stators thereon ; ii) an exciter for polyphase power supply 

system ; iii) each one of the said stators having polyphase winding ; iv)  part of the  motor under each stator carrying polyphase 

winding,  the number of phases and the number of poles are equal in number in each of the stator and rotor windings ;(v) motor 

equipped with slip ring windings, slip rings of the motor connected with the slip rings of the exciter or alternatively both the motor and 

exciter may have a common slip ring winding ;(vi) for squirrel cage windings, a single common rotor winding operates under the 

stator windings of the motor and exciter and (vii) the stator winding of the motor and exciter are so connected that current flowing 

through these windings have the same phase sequence producing magnetic fields rotating in the same direction. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201831045241 A 

(19) INDIA  

(22) Date of filing of Application :30/11/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : MULTI-COLUMN SAND FILTER AND A METHOD THEREOF 
 

  

(51) International classification  
:B01D 

24/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT//  

:01/01/1900 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Ajay Kumar Vashisht 
      Address of Applicant :College of Agricultural Engineering and 

Post Harvest Technology, Ranipool, Sikkim - 737135, India  

   2)Prem Ranjan 
(72)Name of Inventor : 

   1)Ajay Kumar Vashisht 

   2)Prem Ranjan 
 

(57) Abstract : 

The present invention provides a novel sand filtration system for treatment of wastewater and method thereof. The sand filter includes 

multi-columns thus allowing procurement of different quality water at the same time. The desired quality water from sand filter can be 

obtained at any preliminary stage of operation. The multi-column filtration set up has the ability to reduce the turbidity of wastewater 

below the minimum standard prescribed by WHO i.e. one NTU (that is essential for groundwater recharging). The sand filtration unit 

serves as an efficient and viable means of treating wastewater. Additionally, the multi-column sand filter can be cleaned without 

disrupting its operation in a column-wise manner.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201931039920 A 

(19) INDIA  

(22) Date of filing of Application :03/10/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : LOW POWER AND HIGH SPEED FLOATING POINT DIVIDER• 
 

  

(51) International classification  :G06F7/00 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Dr. Siddhartha Bhattacharyya 
      Address of Applicant :RCC Institute of Information 

Technology, Canal South Road, Beliaghata, Kolkata, West 

Bengal, India- 700015  

   2)Dr. Abhishek Basu 

   3)Mr. Sandeep Bal 

   4)Mr. Sanjay Das 
(72)Name of Inventor : 

   1)Dr. Abhishek Basu 

   2)Dr. Siddhartha Bhattacharyya 

   3)Mr. Sanjay Das 

   4)Dr. Rajeev Kamal 

   5)Dr. Tirtha Sankar Das 

   6)Mr. Sandeep Bal 

   7)Dr. Rik Das 
 

(57) Abstract : 

The present invention describes custom designed Floating Point Divider algorithm according to IEEE-754 standard 32-bit single 

precision format using Verilog on Xilinx ISE 13.2. The salient feature of the proposed methodology is its simplicity and elegance in 

evaluating the mantissa and the exponent, yielding better computational speed, better power efficiency and consequently enhancing 

the performance of the processor having this floating point divider scheme. For the computation of the sign part of the division, the 

traditional method have been used. Hence the core objective is to integrate this suggested scheme of the floating point divider on 

FPGA using Verilog Hardware Description Language and to ascertain our claim of its being fast, effective and power efficient 

simultaneously. Most specifically, the system is configured with five ports which are also consisting of four input and one output 

ports. The first two input ports intakes two numbers in IEEE-754 standard 32-bit single precision format as DIVIDEND and DIVISOR 

to be operated in division process and to produce the desired quotient (RESULT) consequently. The other two inputs CLOCK and 

RESET are utilized to synchronize as well as to reset and restart the system respectively. The divider will be implemented through 

FPGA board and the hardware a reconfigurable structure along with its economic benefits while also maintaining a competent clock 

speed and a reasonable amount of low power consumption. Consequently, this developed arrangement upholds the dual advantage of 

superior output generation speed while keeping in mind the cost cutting obligations of the hardware system as well along with its 

capability to work in an environment with power constraints. 
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Publication After 18 Months: 

 
The following Patent Applications have been published under Section 11A (3) of The Patents (Amendment) Act, 2005. Any 

Person may file representation by way of opposition to the Controller of Patents at the appropriate office against the grant of 

the patent in the prescribed manner under section 25(1) of the Patents (Amendment) Act, 2005 read with the rule 55 of The 

Patents (Amendment) Rules, 2006: 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201711042921 A 

(19) INDIA  

(22) Date of filing of Application :30/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : PROCESS FOR PREPARATION OF PYRAZOLE DERIVATIVES 
 

  

(51) International classification  :C07D231/14  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SRF Limited 
      Address of Applicant :Unicrest Building, Block-C, Sector 45, 

Gurgaon-122003, Haryana Haryana India 

(72)Name of Inventor : 

   1)SHARMA SUNIL 

   2)JANGID DINESH 

   3)MADHWAL SIDDHARTH 

   4)KUMAR KAPIL 

   5)ANAND RAJDEEP 
 

(57) Abstract : 

The present invention provides a process for preparation of pyrazole derivatives of formula I and formula II. I RSTVR2 N N V 

Formula I Formula II wherein R1 represents an alkyl group having 1 to 6 carbon atoms optionally substituted by halogen, a cycloalkyl 

group having 3 to 6 carbon atoms or an arylalkyl group which is optionally substituted; R2 represents a hydrogen, alkyl group having 

1 to 6 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms or an arylalkyl group which is optionally substituted, or an aryl 

group which is optionally substituted; R3 represents an alkyl group having 1 to 6 carbon atoms, which is substituted by at least one 

halogen atom.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811012872 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SOLAR POWERED COOLING APPARATUS• 
 

  

(51) International classification  
:F21V 

29/52  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NATIONAL INSTITUTE OF SOLAR ENERGY 
      Address of Applicant :Gwal pahari, Gurugram, Haryana 

122003, India Haryana India 

   2)INFICOLD INDIA PVT. LTD. 
(72)Name of Inventor : 

   1)SINGH, Sudhir Kumar 

   2)GOEL, Nitin 
 

(57) Abstract : 

Solar powered refrigeration unit for cold storage or freezer for perishables such as milk or fruits/vegetable having a thermal storage to 

provide cooling during the times when solar power is not available is disclosed herein. The thermal storage device ensures relatively 

uniform rate of cooling of the perishables, even if the solar power is fluctuating throughout the day. In order to achieve constant 

cooling load, a secondary loop of coolant is utilized where a pump circulates a coolant between the thermal storage device (130) and 

the chamber (140) having cooled perishables such as milk or fruits/vegetables (or eggs, meat, fish, flowers etc.). The innovation 

includes having arrangement of different components such as solar system, refrigeration system and thermal storage system in such a 

way that the maximum use of solar energy can be accomplished. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811013091 A 

(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SOLAR DRIER CUM SPACE HEATING SYSTEM 
 

  

(51) International classification  
:F24S 

90/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NATIONAL INSTITUTE OF SOLAR ENERGY 
      Address of Applicant :Gwal pahari, Gurugram, Haryana 

122003, India Haryana India 

(72)Name of Inventor : 

   1)SINGH, Sudhir Kumar 

   2)YADAV, Vikrant 

   3)KUMAR, Senthil 

   4)SINGH, Yogendra 
 

(57) Abstract : 

The present disclosure relates to a solar drier cum space heating system (100). The solar drier cum space heating system includes a 

plurality of heat pipe based evacuated solar collectors (101) is configured to collect and deliver solar heat, a PCM based thermal 

storage tank (102c) configured to receive heat from the solar collectors (101), and a drying chamber (102) including a plurality of 

trays (102b) for containing articles to be dried. The thermal storage tank (102c) is detachably placed below the plurality of trays 

(102b) such that the thermal storage tank (102c) is taken out from the drying chamber (102) for placing inside a room (103) where 

space heating is required. Thus, the system can be operated in dual mode i.e. for drying as well as for space heating, thus increasing its 

overall utility. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811019996 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A NON-AQUEOUS TOPICAL COMPOSITON OF ACECLOFENAC 
 

  

(51) International classification  
:E03D 

1/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PANACEA BIOTEC LIMITED 
      Address of Applicant :B-1 EXTN./A-27, MOHAN CO-

OPERATIVE INDUSTRIAL ESTATE, MATHURA ROAD, 

NEW DELHI-110044 Delhi India 

(72)Name of Inventor : 

   1)JAIN, RAJESH 

   2)SINGH, SUKHJEET 

   3)SINGLA, DINESH 
 

(57) Abstract : 

A novel topical composition having a unique combination of ingredients, and weight percentages thereof, for use as effective carrier 

vehicles for one or a plurality of active agents such as NASAIDs that is to be applied topically to the skin of a human being or animal. 

The present ihvention specifically relates to Aceclofenac (alone or in a combination with one or more other active agents) topical 

composition, preferably, a non-aqueous topical composition useful for treatment of pain, rheumatoid arthritis, osteoarthritis.and other 

related conditions. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020002 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : PROCESS FOR PRODUCTION OF ALANINE ENRICHED NACI CRYSTALS WITH IMPROVED 

FLOW 
 

  

(51) International classification  :C05D9/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COUNCIL OF SCIENTIFIC AND INDUSTRIAL 

RESEARCH 
      Address of Applicant :ANUSANDHAN BHAWAN, 2 RAFI 

MARG NEW DELHI-110001 INDIA Delhi India 

(72)Name of Inventor : 

   1)GANGULY BISHWAJIT 

   2)SI MRINAL KANTI 

   3)PRAMANIK SUMIT KUMAR 
 

(57) Abstract : 

The present invention relates to a simple, cost effective cyclic process for the production of habit modified free flowing NaCl crystals 

(a-alanine yields octahedron whereas P-alanine yields rhombic dodecahedron crystals). The said process comprising steps of adding 

different isomers of alanine (a- alanine and p-alanine) of concentration ranging between 20 to 50% to the saturated brine by weight. 

For the first time it is observed that the isomers of a single additive can give two different morphology of rock-salt (NaCl) crystals, 

octahedron on addition of a-alanine and rhombic dodecahedron crystals with P-alanine. This process can be recycled without any loss 

of efficiency. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020003 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : BICYCLE TOPOISOMERASE I INHIBITING COMPOUNDS, PROCESS FOR PREPARATION AND 

USE THEREOF 
 

  

(51) International classification  :A61K31/437  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COUNCIL OF SCIENTIFIC AND INDUSTRIAL 

RESEARCH 
      Address of Applicant :ANUSANDHAN BHAWAN, 2 RAFI 

MARG NEW DELHI-110001 INDIA Delhi India 

   2)INDIAN ASSOCIATION FOR THE CULTIVATION OF 

SCIENCE, INDIA 
(72)Name of Inventor : 

   1)TALUKDAR ARINDAM 

   2)DAS BENU BRATA 

   3)KUNDU BISWAJIT 

   4)DAS SUBHENDU K 

   5)PAUL CHOWDHURI SRIJITA 

   6)SARKAR DIPAYAN 

   7)PAL SOURAV 

   8)BHATTACHARYA DEBOMITA 

   9)ROY SUBHAJIT 
 

(57) Abstract : 

The invention described herein relates to the process for preparing substituted quinolines with formula I and methods for inhibition of 

cellular as well as recombinant human Topoisomerase I (Topi) using gel based plasmid DNA relaxation assays and cleavage assays 

using substituted quinolines. These compoundspossess the ability to increase the stability of the drug-DNA-TopI ternary 

complex.Thus, these compounds may act as topoisomerase I poisons.The substituted quinolines described are highly stable at pH 7.4 

in plasma and the aqueous solubility of the compounds was good at 7.4 pH. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020052 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : COSMETIC COMPOSITION WITH VISIBLE OIL DROPLETS 
 

  

(51) International classification  
:C085 

K5/151  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)L™OREAL 
      Address of Applicant :14, rue Royale, 75008 PARIS, France 

France 

(72)Name of Inventor : 

   1)THAKKAR Rashmi 
 

(57) Abstract : 

The present invention relates to a cosmetic composition in the form of a stable oil-in-water dispersion, comprising: a) oil droplets 

comprising at least one oil and at least one pigment; and b) a continuous aqueous phase comprising at least one polymer chosen from a 

copolymer of ammonium acryloyldimethyltaurate, dimethylacrylamide, lauryl methacryiate and laureth-4 methacryiate, crosslinked 

with trimethylolpropane triacrylate; dehydroxanthan gum; and copolymers comprising at least one (meth)acryiate monomer and at 

least one monomer which is an ester of methacrylic acid with an ethoxylated fatty alcohol having a fatty chain of 15 to 30 carbon 

atoms, wherein said composition is substantially free from any surfactant. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020079 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : HOT MIX ASPHALT MODIFIED WITH TOOTHPASTE AND PAPER INDUSTRY SLUDGE AND 

METHOD OF PREPARATION THEREOF 
 

  

(51) International classification  
:C08L 

95/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CHITKARA INNOVATION INCUBATOR 

FOUNDATION 
      Address of Applicant :SCO: 160-161, SECTOR-9C, 

MADHYA MARG CHANDIGARH- 160009, INDIA. FAX NO. - 

0172 469 1801 TEL: - 0172 469 1800 Email ID: 

director@chitkara.edu.in Chandigarh India 

(72)Name of Inventor : 

   1)DR. KANWAR VARINDER SINGH 

   2)RANA D.C. 

   3)KANOUNGO ABHISHEK 

   4)DR. SHUKLA SANJAY KUMAR 
 

(57) Abstract : 

The present invention relates to industrial waste from toothpaste and paper industry sludge, used to produce alternative pavement and 

road material. The present invention further relates to Hot mix asphalt, as an alternate pavement and road material, comprising 

modified bitumen, aggregates, and fillers, wherein modified bitumen, used for binding of aggregates, is modified by adding lime 

sludge from toothpaste and paper industry to unmodified bitumen. The present invention also relates to a method of preparation of hot 

asphalt mix, with improved characteristics and performance. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020084 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : BANK ANGLE SENSOR WITH FAILSAFE SYSTEM 
 

  

(51) International classification  
:B60W 

20/50  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PADMINI VNA MECHATRONICS PVT. LTD. 
      Address of Applicant :Plot No. 100-101, Sector 35, Phase VII, 

Udyog Vihar, Gurgaon, Haryana 122001, India Haryana India 

(72)Name of Inventor : 

   1)KABIR BHANDARI 

   2)AMARDIP KUMAR 

   3)KUMAR ABHISHEK 

   4)SUDHIR PATTNAIK 
 

(57) Abstract : 

The present invention provides a bank angle sensor for motor vehicles. More specifically, the invention provides a bank angle sensor 

with inbuilt hall sensor and mechanical failsafe mechanism to switch off the engine if the vehicle inclines from a prescribed limit and 

tends to tip over. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020092 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEM FOR EXTRACTING WATER FROM ATMOSPHERIC AIR 
 

  

(51) International classification  :E03B3/28  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)National Institute of Technology, Kurukshetra 
      Address of Applicant :Kurukshetra, Thanesar 136119, 

Haryana, India Haryana India 

(72)Name of Inventor : 

   1)SRIVASTAVA, Shobhit 

   2)YADAV, Avadhesh 
 

(57) Abstract : 

The present invention relates to a system for extracting water from atmospheric air comprising a a regeneration unit adapted to store a 

composite desiccant material, the composite desiccant material being adapted to absorb water vapours from the atmospheric air; a 

Scheffler reflector to collect and focus a solar intensity at a predetermined fixed point on the regeneration unit to convert the absorbed 

water vapours in the composite desiccant material into water vapours, wherein a position of regeneration unit is fixed with respect to 

the Scheffler reflector; a condensation tube fixedly mounted on a top of the regeneration unit to condense the water vapours into water 

droplets, the condensation tube being made of copper and having a round shape; and a collection container in fluid communication 

with the condensation tube to collect the water droplets from the condensation tube. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020130 A 

(19) INDIA  

(22) Date of filing of Application :29/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ELECTRONIC DEVICE TO CONVERT MANUAL VOLTAGE STABILIZER INTO AUTOMATIC 

AND METHOD OF USE THEREOF 
 

  

(51) International classification  
:G05F 

1/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)KUNAL 
      Address of Applicant :#492, PWD COLONY, WARD NO.1, 

KATHUA, JAMMU AND KASHMIR, PINCODE-184101, 

INDIA. EMAIL ID: kunal.m9@gmail.com PHONE NO: 

7696749369 Jammu & Kashmir India 

(72)Name of Inventor : 

   1)KUNAL 
 

(57) Abstract : 

Present invention discloses an electronic device (27) to convert manual voltage stabilizer into automatic wherein the metallic terminal 

strip (17) for connection with autotransformer (29), potential divider circuit unit (25), microcontroller unit (20)and the toggle 

switch(19), are arranged in a logical way to initially detect and save the input output voltage-ratio in the microcontroller unit (20) and 

then activating/deactivating appropriate relay as per the initial saved voltage ratio to keep the output voltage in desired range. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020210 A 

(19) INDIA  

(22) Date of filing of Application :30/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AIR INTAKE UNIT FOR AN AIRCRAFT ENGINE AND PROVIDED WITH AN AIR FILTER AND 

WITH AN AIR FILTER BYPASS DUCT 
 

  

(51) International classification  :B65D88/1631  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BMC S.R.L. 
      Address of Applicant :Via Rosl¨, 115, 40059 MEDICINA 

(BO), Italy Italy 

(72)Name of Inventor : 

   1)Gaetano BERGAMI 
 

(57) Abstract : 

An air intake unit (5) for an engine (2) of an aircraft (1) and having: a housing (6), inside which a plenum (7) is defined, which can be 

connected to the engine (2) of the aircraft (1); a main intake opening (8); an air filter (9) which engages the main intake opening (8); a 

bypass intake opening (10); a shutter device (11), which is coupled to the bypass intake opening (10) and has two partitions (13, 14), 

which are mounted so as to rotate around respective rotation axes (15, 16) parallel to and spaced apart from one another; and an 

actuator (12), which moves the shutter device (11) between a closed position and an open position. In the open position of the shutter 

device (11), an upper partition (13) is arranged transversely to the wall (17) of the housing (6) and in a central area of the bypass 

intake opening (10), and a lower partition (14) is arranged parallel to the wall (17) of the housing (6) and overlaps said wall (17). Main 

figure: Figure 5 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020239 A 

(19) INDIA  

(22) Date of filing of Application :30/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : DOVETAIL-ATTACHMENT FLOATING MOUNTING ASSEMBLY FOR SOLAR PANELS• 
 

  

(51) International classification  
:F24S 

10/17  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)RAKESH CHAUHAN 
      Address of Applicant :21/122(GF), Pocket-H3, Sector-11, 

Rohini, New Delhi-110085, India Delhi India 

   2)VIVEK JHA 
(72)Name of Inventor : 

   1)RAKESH CHAUHAN 

   2)VIVEK JHA 
 

(57) Abstract : 

DOVETAIL-ATTACHMENT FLOATING MOUNTING ASSEMBLY FOR SOLAR PANELS Described herein is a dovetail-

attachment floating mounting assembly [102] for mounting and supporting at least one solar panel [104]. The floating mounting 

assembly [102] includes a first and second primary mounts [108, 110], and a first and second secondary mount [112, 114]. The first 

and second primary mounts [108, 110] include mortice portions [202]. The first and second secondary mounts [112, 114] includes 

tenon portions [302,304]. The tenon portions [302,304] of the first and second secondary mounts [112, 114] are attached to the 

mortice portions [202] of each of the first and second primary mounts [108, 110], for attaching the first and secondary mount [112, 

114] to the first and second primary mounts [108, 110] in a dovetail arrangement. The first and second secondary mount [112, 114] 

supports the at least one solar panel thereon.  
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020247 A 

(19) INDIA  

(22) Date of filing of Application :30/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A SYSTEM AND A METHOD OF REMOVING DIRT FROM LAUNDRY INSIDE THE WASHING 

MACHINE 
 

  

(51) International classification  
:D06F 

35000  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)LG ELECTRONICS INC. 
      Address of Applicant :20 Yeouido-dong, Yeongdeungpo-gu, 

Seoul 150-721, Republic of Korea Republic of Korea 

(72)Name of Inventor : 

   1)GOYAL AKASH 
 

(57) Abstract : 

A system for removing dirt from laundry inside a washing machine (100), the system comprising a receptacle (102) for receiving 

laundry, a motor (202) adapted to rotate the receptacle (102) in clockwise and anti-clockwise direction in order to agitate the water 

present in the receptacle (102), water guides (208) provided on the internal periphery of the receptacle (102), a brush structure (302) 

with bristles disposed on the water guides (208); and a lint filtration unit (304) coupled on to the internal periphery of the receptacle 

(102) in order to collect the lint generated during the wash cycle. Further, the bristles of the brush structure (302) are distributed over 

an internal surface of the receptacle (102) such that bristles allows the critical portion of the laundry to be rubbed against the bristles to 

remove dirt and stains from the laundry. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020278 A 

(19) INDIA  

(22) Date of filing of Application :30/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SADDLE TYPE VEHICLE 
 

  

(51) International classification  :F16D65/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)HONDA MOTOR CO., LTD. 
      Address of Applicant :1-1, Minami-Aoyama 2-chome, Minato-

ku, Tokyo 107-8556, Japan, Japan 

(72)Name of Inventor : 

   1)KANAI Yuki 
 

(57) Abstract : 

A saddle type vehicle of an embodiment includes a rear fender (30) configured to cover a rear section of a rear wheel (4), a support 

member (40) extending from a swing arm (6) toward a rear side of the vehicle and configured to support the rear fender (30), and 

guard members (46, 50, 60) attached to the support member (40) and configured to cover a side surface of the rear wheel (4). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020372 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : IOT BASED CONTROL UNIT FOR ELECTRICAL DOOR LOCKING SYSTEM 
 

  

(51) International classification  :G06F9/4893  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)University of Engineering & Management 
      Address of Applicant :University of Engineering & 

Management Sikar Road, Jaipur, Rajasthan  303807. Rajasthan 

India 

(72)Name of Inventor : 

   1)Ratul Dey 

   2)Shopan Dey 
 

(57) Abstract : 

The conventional mechanical lock always needs physical key to access the locking system. If any problem in key or key missing, it 

may create problem to genuine user for access. In this era of digitization and automation carrying the physical key may arise 

embarrassing situation in personal life. This control unit of electrical door lock is basically IoT based, where a person can open the 

door lock through the mobile application from anywhere in the world. It is mainly a keyless locking system where an user can operate 

the lock with an unique username and password. When a visitor comes then user can give the entry access to home by unlocking door 

through mobile application. The main control unit of door lock controller consists of a microprocessor and Wi-Fi module for accessing 

internet, there is also a power module to drive the electronics system and electromagnetic valve of electrical lock. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020381 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : 3D STACKED MULTIFUCTIONAL FLEXIBLE SENSOR DEVICE 
 

  

(51) International classification  
:A61B 

05080  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CHAIRMAN, DEFENCE RESEARCH & 

DEVELOPMENT ORGANISATION 
      Address of Applicant :Ministry of Defence, Govt of India, 

Room No. 348, B-wing, DRDO Bhawan, Rajaji Marg, New Delhi, 

India - 110011 Delhi India 

   2)INDIAN INSTITUTE OF TECHNOLOGY 

HYDERABAD 
(72)Name of Inventor : 

   1)PARIKSHIT SAHATIYA 

   2)SUSHMEE BADHULIKA 

   3)VENKATACHALAM NATARAJAN 

   4)RAMESH REDDY CHANDRAPU 
 

(57) Abstract : 

The present disclosure discloses a 3D stacked multifuctional flexible sensor device comprising a first substrate of graphene (Gr)-based 

polyvinylidene fluoride (PVDF) film (Gr/PVDF film); a second substrate of zinc oxide grown on Gr/PVDF film to obtain a 

Gr/PVDF/ZnO film, wherein the second substrate is vertically stacked on the first substrate, and wherein the second substrate is 

fabricated by hydrothermally growing two dimensional (2D) ZnO, over Gr/PVDF film by masking a portion of Gr/PVDF film; a third 

substrate of conductive material sandwiched between the first substrate and the second substrate; and at least one polyimide tape 

disposed between the first substrate and the second substrate, and between the second substrate and the third substrate. The disclosure 

also provides a method for fabricating the 3D stacked multifuctional flexible sensor device. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020390 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ENGINE EFFICIENCY ENHANCEMENT AND POLLUTION REDUCTION SYSTEM 
 

  

(51) International classification  
:F02B 

43/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DR. HEMANT CHOUHAN 
      Address of Applicant :2D8, PRATAP NAGAR, JODHPUR 

RAJASTHAN-342003, INDIA Rajasthan India 

   2)TULSI CHOUHAN 

   3)DHEERAJ CHOUHAN 
(72)Name of Inventor : 

   1)DR. HEMANT CHOUHAN 

   2)TULSI CHOUHAN 

   3)DHEERAJ CHOUHAN 
 

(57) Abstract : 

The present invention provides a system and a method for engine efficiency enhancement and pollution reduction for internal 

combustion engines driven vehicles utilizing Petrol or Diesel or Compressed Natural Gas (CNG) or Bio-Diesel, or Bio Gas as fuels. 

The system comprises a control unit which produces a potential and an opposite high waved voltage, which is applied across an ion 

generator. The ion generator, containing water produces a gaseous mixture of disintegrated hydrogen and oxygen gas when applied 

with the voltage from control unit. The system provides hydrogen as additional carbon-free fuel. Additional oxygen promotes the 

proper burning of both fossil fuel and hydrogen in the engine, thus increases the efficiency of engine form 10 to 45% and significantly 

reduces the pollutants emission from the exhaust. The gaseous mixture combusts with fossil fuel, in an engine cylinder, which 

enhances the engine efficiency and reduces pollution emission from an exhaust. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020412 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYNTHESIS OF AL3+DOPED BIFEO3 NANO-CERMICS HAVING IMPROVED ELECTRIACAL 

PROPERTIES WITH LOW LEAKAGE CURRENT DENSITY 
 

  

(51) International classification  :H01C7/06  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)AMITY UNIVERSITY 
      Address of Applicant :AMITY UNIVERSITY CAMPUS, 

SECTOR-125 NOIDA UTTAR PRADESH-201313, INDIA Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)PREETI THAKUR 

   2)ATUL THAKUR 

   3)SHILPI CHANDEL 
 

(57) Abstract : 

The present invention provides synthesis of A13+ doped BiFe03 nano-ceramics having improved electrical properties with low 

leakage current density. Pure BiFeCh (BFO) and Al doped BFO are synthesized via citrate precursor method and sintered at 500° C 

for two hours. Effect of Al doping on the structural, optical, electrical, dielectric and magnetic properties are investigated. X-ray 

diffractions (XRD) confirm the distorted rhombohedral structure without any merging of peaks which indicates no structural 

transformation. Average crystallite size is found to be in the range 28-39 nm. Field emission scanning electron microscopy (FESEM) 

images illustrate the dense, agglomerated, spherically shaped with reduced grain size nanoparticles. Increased value of dielectric 

constant with low dielectric tangent loss is observed for the Al doped BFO samples. The value of dielectric constant is found to be 101 

kHz for x= 0.1 samples. Temperature dependent dielectric constant shows a dielectric anomaly, indicating the antiferromagnetic 

transition. The remnant polarization and the corresponding coercive field for x=0.1 is found to be 0.0625|iC/cm2 and 56.154 kV/cm at 

an operating voltage of 1000 V. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020416 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : EXTERIOR GRADE COMPACT LAMINATE (PADDY SHEET) 
 

  

(51) International classification  
:B65D 

75/26  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)AMITY UNIVERSITY 
      Address of Applicant :AMITY UNIVERSITY CAMPUS, 

SECTOR-125 NOIDA UTTAR PRADESH-201313, INDIA Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)RAJINDER KUMAR DIWAN 

   2)HARSHA KHARKWAL 
 

(57) Abstract : 

The present invention provides exterior grade compact laminate prepared from cellulose extracted from leaves of plant Cassia tora and 

blended with paddy straw waste. Paddy waste was blended with Cellulose obtained from Cellulose tora leaves in a blender and 

Composite Sheet is prepared by compression moulding technique and evaluated for various physico mechanical properties. The paddy 

sheet according to the present invention could be used in replacing wood in various applications i. e. in building and construction, 

partition panel, in housing exterior applications, flooring, roofing etc. Utilization of paddy waste and Cassia tora waste leaves is cost 

effective and environmental friendly. The composite is fire-retardant and moisture-resistant. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020418 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : MAGNETICALLY SEPARABLE SUPER-HYDROPHOBIC AND SUPER-OLEOPHILIC POROUS 

CARBON NANOCOMPOSITE FOR EFFICIENT SEPARATION OF OILS FROM WATER-OIL MIXTURE 
 

  

(51) International classification  
:B01J 

20280  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Indian Institute of Technology Delhi 
      Address of Applicant :Hauz Khas, New Delhi-110016, Delhi 

India 

(72)Name of Inventor : 

   1)Neeraj Khare 

   2)Sandeep Munjal 
 

(57) Abstract : 

The present invention relates to a novel reusable and stable super-hydrophobic/ super-oleophilic carbon based nanocomposite for 

efficient separation of oils from oil-water surface or mixture. The nanocomposite is based on magnetic nanoparticles and adsorbent, 

wherein magnetic nanoparticles are tightly attached on the surface of adsorbent to obtain a low-density stable magnetic nanocomposite  

which displays both magnetic character as well as adsorbent characteristics. The invention also relates to a magnetic separation 

process for separating oil from water. The novel nanocomposite as synthesized can be used to remove oils from oil-water surface or 

mixture and can be magnetically separated, which makes these magnetic carbon nanocomposite very efficient to remove oil spilled 

over water surface on a large area. The removed oil can be easily extracted from the carbon nanocomposite through squeezing the 

porous structure and the nanocomposite can be reused for oil removal from oil-water mixture. The present invention also provides a 

method for the development of such efficient adsorbent nanocomposite using a unique method which enables decoration of 3D nano-

structured adsorbent with magnetic nanoparticles to develop low-density, stable magnetic nanocomposite materials. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020430 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : DYNAMIC AUTHENTICATION AND AUTHORIZATION MECHANISMS 
 

  

(51) International classification  :G06F9/4893  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)UNISYS CORPORATION 
      Address of Applicant :C/O PATENT & TECHNOLOGY 

LAW GROUP MS/2NW, 801 LAKEVIEW DRIVE, SUITE 100, 

BLUE BELL, PA 19422, UNITED STATES OF AMERICA 

U.S.A. 

(72)Name of Inventor : 

   1)Shrinivas Somashekhar Alawani 

   2)Gurwinder Singh 

   3)Kumararaja Panneer Selvam 
 

(57) Abstract : 

A computing system architecture includes a token generator communicable with a client token agent. The client token agent is 

communicable with a client database access agent. A database management system is communicable with the token agent. The 

database management system is communicable with the client database access agent. A client authorization management system is 

communicable with the database management system. The client authorization management system stores a list of authorized 

operations for a client. The list of authorized operations is configured to be changeable during a client login session. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020453 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : BENDABLE RIBBON FOR OPTICAL FIBER RIBBON CABLE 
 

  

(51) International classification  :F01K27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)STERLITE TECHNOLOGIES LIMITED 
      Address of Applicant :IFFCO Tower, 3rd Floor, Plot No.3, 

Sector 29, Gurgaon 122002, Haryana, India. Haryana India 

(72)Name of Inventor : 

   1)Kishore Sahoo 

   2)Sravan Kumar 

   3)Seldon Benjamin 
 

(57) Abstract : 

[0001] The present invention discloses a fiber optic cable (500B) with a plurality of bendable optic fiber ribbon (540B). The fiber 

optic cable with bendable ribbons increases the total fiber counts compared to conventional optic fiber ribbon cables by eliminating 

empty spaces of the conventional cables due to stacking of the ribbons in the cross-sectionally circular shape of the loose tubes and the 

cable jacket. According to an embodiment of the present invention, a bendable ribbon (100) will further allow ribbon labeling on a flat 

side of the ribbon. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020469 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : UNIQUE IDENTIFICATION CODE FOR PRODUCT IDENTIFICATION ANDMETHOD FOR 

PRODUCT VERIFICATION THEREOF 
 

  

(51) International classification  
:G06Q 

10/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)VIPLOVE BANSAL 
      Address of Applicant :C/o Chintu Printers, Near Police 

Station, Ladwa, Kurukshetra , Harayana - 136132 Haryana India 

(72)Name of Inventor : 

   1)VIPLOVE BANSAL 
 

(57) Abstract : 

The present invention generally relates to method of generation of unique digital code for identification of manufactured and/or 

consumer products and thereafter utilizing said unique identification code for verification of the product, particularly by using web 

based devices and data-communication means. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020479 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : IMPROVED PROCESS FOR PRODUCTION OF OLIGOSACCHARIDES FROM AGAR USING 

NOVEL PSYCHROPHILIC BACTERIA ISOLATED FROM HIMALAYAS 
 

  

(51) International classification  
:C12P 

19/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SHOOLINI UNIVERSITY OF BIOTECHNOLOGY AND 

MANAGEMENT SCIENCES 
      Address of Applicant :Post Office Box No. 9, Head Post 

Office The mall, Solan-173212, Himachal Pradesh INDIA 

Landline Ph. No.: 01792-308000 Email: 

registrar@shooliniuniversity.com Himachal Pradesh India 

(72)Name of Inventor : 

   1)DR. DEV KAMAL 

   2)DOGRA MUKESH KUMAR 

   3)SHARMA SONUM 

   4)DR. SOURIRAJAN ANURADHA 
 

(57) Abstract : 

The present invention discloses an improved process for production of oligosaccharides from agar using novel psychrophilic bacteria 

isolated from Himalayas. The oligosaccharides are produced from agar in a simple, eco-friendly and economical manner. Agar is 

degraded into oligosaccharides by using a novel psychrophilic bacteria Pseudomonas frederiksbergensis strain D thus eliminating the 

need of toxic chemicals, costly enzymes and sophisticated equipment for production of oligosaccharides. The process provides an 

additional benefit as it can be performed at room temperature over a wide temperature range varying between 4°C to 30°C optimally 

25°C. In addition, oligosaccharides produced are purified from the medium by using a dialysis which eliminates the need for 

centrifugation. The process can be used in food and pharmaceutical industries for large scale production of oligosaccharides in a very 

simple, eco-friendly and economical manner. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020484 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : GEARS SHIFTING DEVICE 
 

  

(51) International classification  :F16D65/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Aditya Chauhan 
      Address of Applicant :H. No. 17, Manpur Street, Budh Bazar 

Police Chowki, Moradabad  244001, U. P., INDIA Uttar Pradesh 

India 

(72)Name of Inventor : 

   1)Aditya Chauhan 
 

(57) Abstract : 

A gear shifting device is disclosed. The gear shifting device comprising a drive side gear shifting means adapted to be connected to a 

driven side gear shifting means by a rotary transmission belt. The transmission belt is passes through a set of flanges of the drive side 

gear shifting means and a set of flanges off the driven side gear shifting means. Pressure exerting means are provided with the drive 

side gear shifting means such that to shift slidable flange of the drive side gear shifting means for shifting the position of the belt and 

shifting gears as and when required by the user irrespective of the speed of the vehicle (Fig. 3). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020489 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : NOVEL ANTIEPILEPTIC COMPOUND 
 

  

(51) International classification  :C07K14/705  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CHITKARA INNOVATION INCUBATOR 

FOUNDATION 
      Address of Applicant :SCO: 160-161, SECTOR -9C, 

MADHYA MARG CHANDIGARH-160009, INDIA. EMAIL ID: 

director@chitkara.edu.in LANDLINE NO: 01762-507084 

Chandigarh India 

(72)Name of Inventor : 

   1)DR. THAKUR GURJEET SINGH 

   2)SINGH SHAREEN 

   3)DR. REHNI ASHISH KUMAR 

   4)DR. DHIMAN SONIA 
 

(57) Abstract : 

The present invention discloses a novel anti-epileptic compound which is very effective in treating refractory epilepsy. The present 

invention further relates to therapeutically effective dosage of the novel anti-epileptic compound. The novel anti-epileptic compound 

of the present invention is effective for treating epilepsy by inhibiting transcriptional factor kappa- B (NF-KB). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020514 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : FLUORINE AND ZINC CO-SUBSTITUTED MESOPOROUS HYDROXYAPATITE NANOPOWDER 

AND METHOD THEREOF 
 

  

(51) International classification  
:A61K 

33/30  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PANJAB UNIVERSITY 
      Address of Applicant :Panjab University, Sector-14, 

Chandigarh, 160014, India. Email Id-regr@pu.ac.in Contact No- 

0172-2541716 Chandigarh India 

   2)PUNJAB ENGINEERING COLLEGE 
(72)Name of Inventor : 

   1)KAPOOR SEEMA 

   2)BATRA UMA 
 

(57) Abstract : 

The present invention discloses a novel Fluorine and Zinc co-substituted mesoporous hydroxyapatite nanopowder having wide range 

of applications in orthopedic and dentistry fields e.g. filling of bone voids during orthopedic, traumatology, spine, maxillofacial and 

dental surgeries, creating coatings on orthopedic and dental implants, restoration of periodontal defects, desensitizing agent in post 

teeth bleaching, remineralization agent in toothpastes, early carious lesions treatment, drug and gene delivery, etc. The said 

hydroxyapatite has good stimulating effect on biomineralization process leading to the growth of new bone tissues. The synergistic 

combination of fluoride ions and zinc ions make the said hydroxyapatite more resistant to acid with enhanced thermal stability, 

improvement in crystallinity with regular size distribution, osteoblast proliferation, biomineralization and proliferated bone formation, 

bioactivity and bioresorption. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020547 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A NANOCOMPOSITE ELECTROCHEMICAL BIOSENSOR SYSTEM AND USES THEREOF 
 

  

(51) International classification  :G01N27/26  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SHOOLINI UNIVERSITY 
      Address of Applicant :VILLAGE BHAJOL, P.O. 

SULTANPUR, SOLAN-(HP) Himachal Pradesh India 

(72)Name of Inventor : 

   1)RUPAK NAGRAIK 

   2)DINESH KUMAR 

   3)ANKUR KAUSHAL 

   4)SHAGUN GUPTA 
 

(57) Abstract : 

The present invention relates to development of LipL32 gene based nanocomposite biosensor for the detection of leptospirosis causing 

Leptospira interrogans. A nanocomposite using cysteine, poly amido amine and graphene quantum dots (cys-PAMAM-GQD) was 

fabricated on the surface of a carboxylated multiwalled carbon nanotubes (Nano-Au/c-MWCNTs) gold electrode. The 5-amine labeled 

LipL32 ssDNA probe was immobilized on to the surface of nanocomposite fabricated electrode and different concentrations of 

leptospiral ssG-DNA were allowed to hybridize with the immobilized probe. The corresponding electrochemical changes were 

recorded in the form of CV using methylene blue as redox indicator. The sensor showed 603.8 (µA/cm2)/ng sensitivity and 0.0007 

ng/6µl limit of detection (LOD). The surface characterization studies were carried out using FE-SEM. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020549 A 

(19) INDIA  

(22) Date of filing of Application :31/05/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : HIDDEN HYDRAULIC RUNWAY AND METHODS THEREOF 
 

  

(51) International classification  
:E02B 

1/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SHOOLINI UNIVERSITY 
      Address of Applicant :SHOOLINI UNIVERSITY; VILLAGE 

BHAJOL, P.O. SULTANPUR, SOLAN-173229(HP) Himachal 

Pradesh India 

(72)Name of Inventor : 

   1)MOHIT KAPOOR 

   2)DIPANSH KANDORIA 

   3)AKANSH 

   4)CHANDAN PANWAR 

   5)SORABH AGGARWAL 

   6)BHASKAR GOEL 
 

(57) Abstract : 

This invention relates to a hidden hydraulic runway and methods thereof. The present invention is all about hidden runway under the 

surface. There has been always a problem of destroying the runways during wars and by doing this half of the problem is solved. As a 

country citizen we thought of serving our country. To overcome these situations, we thought of making such type of model which can 

be beneficial for saving runways during wars because air force is one the key to hold wars. So as to provide safety to air force and 

safety to fighter jets we thought of making such type of model. And we hope that this type of project should be made in reality. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020565 A 

(19) INDIA  

(22) Date of filing of Application :01/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : NONAPEPTIDE OF FORMULA I, PHARMACEUTICAL COMPOSITIONS AND METHODS FOR 

PREPARATION THEREOF 
 

  

(51) International classification  :A61K36/886  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)COUNCIL OF SCIENTIFIC AND INDUSTRIAL 

RESEARCH 
      Address of Applicant :ANUSANDHAN BHAWAN, 2 RAFI 

MARG NEW DELHI-110001, INDIA Delhi India 

(72)Name of Inventor : 

   1)GHOSH DR. SURAJIT 

   2)MONDAL PRASENJIT 

   3)DAS GAURAV 

   4)KHAN JUHEE 

   5)PRADHAN KRISHNANGSU 
 

(57) Abstract : 

Microtubules play crucial role in maintaining the shape and function of neurons. During progression of Alzheimers disease (AD), 

severe destabilization of microtubule occurs, which leads to the permanent disruption of signal transduction process and memory loss. 

Thus, microtubule stabilization is one of the key requirements for the treatment of AD. Taxol, a microtubule stabilizing anti-cancer 

drug has been considered as potential anti-AD drug, which was clinically unsuccessful due to its toxicity. Here, we adopted an 

innovative strategy for the development of peptide based microtubule stabilizer, considering the taxol binding pocket of P-tubulin and 

hydrophobic region of amyloid beta (A|3). This approach leads to a potential nonapeptide, which strongly binds with taxol pocket of 

P-tubulin, serves as an excellent microtubule stabilizer, Ap aggregation inhibitor and neuroprotective agent. Further, results revealed 

that this peptide is non-toxic against both PC 12 derived neurons as well as primary cortical neurons. This novel strategy and 

discovery of peptide-based microtubule stabilizer will open the door for the development of potential anti-AD therapeutics in near 

future. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020572 A 

(19) INDIA  

(22) Date of filing of Application :01/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : DRY PADDED OPTIC FIBER RIBBONS FOR DRY OPTIC FIBER CABLE 
 

  

(51) International classification  :F01M9/10  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)STERLITE TECHNOLOGIES LIMITED 
      Address of Applicant :IFFCO Tower, 3rd Floor, Plot No.3, 

Sector 29, Gurgaon 122002, Haryana, India. Haryana India 

(72)Name of Inventor : 

   1)Seldon Benjamin 

   2)Sravan Kumar 

   3)Kishore Sahoo 
 

(57) Abstract : 

[0044]The present invention relates to a dry padded optic fiber ribbons (100) for dry optic fiber cables. The dry padded optic fiber 

ribbons (100) include a plurality of optic fiber ribbons (10) stacked on top of each other having a cross-sectionally rectangular 

shape. In addition, the dry padded optic fiber ribbons (100) include a plurality of dry paddings (120). Each dry padding of the plurality 

of dry paddings (120) has an inner side (121) and an outer side (122). Further, the dry padded optic fiber ribbons (100) include at least 

one tape (130) wrapping around the plurality of dry paddings (120). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020612 A 

(19) INDIA  

(22) Date of filing of Application :01/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A FITTED SHEET WITH IMPROVED GRIPPING EFFECT 
 

  

(51) International classification  :F16D65/02  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Trident Limited 
      Address of Applicant :Trident Group, Raikot Road, Sanghera, 

Punjab-148101, India Punjab India 

(72)Name of Inventor : 

   1)GUPTA, Abhishek 
 

(57) Abstract : 

A fitted sheet 100 and a gripping element 112 integrable with fitted sheets is provided. The fitted sheet 100 comprises an elastic band 

110 and a plurality of gripping elements 112 secured to a surface of the fitted sheet 100. Each gripping element 112 comprises a 

horizontal elastic strip 114 and an inverted V shaped elastic segment 116 attached to the horizontal elastic strip 114. At least two arms 

116a, 116b of the inverted V shaped segment 116 are attachable diagonally along the surface of the sheet 100 respectively. The 

horizontal elastic strip 114 is extendable laterally along a surface of the fitted sheet. The resultant force generated by the elastic band 

110 and the plurality of gripping elements 112 enhances gripping of the fitted sheet 100 and prevents crumpling and dog ear formation 

during usage. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020639 A 

(19) INDIA  

(22) Date of filing of Application :01/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD AND SYSTEM FOR DETECTING AND DISCRIMINATING BIOLOGICAL-AGENTS IN 

AIR 
 

  

(51) International classification  
:A61B 

05000  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Chairman, Defence Research And Development 

Organisation (DRDO) 
      Address of Applicant :Ministry Of Defence, Govt. of India, 

Room No. 348, B- Wing, DRDO Bhawan, Rajaji Marg, New 

Delhi-110011, India Delhi India 

(72)Name of Inventor : 

   1)RAZDAN, Anil Kumar 

   2)DAS, Nilratan 

   3)KUMAR, Sushil 

   4)VEERABUTHIRAN, Sangaih Pillai 

   5)PRASAD, Girraj 

   6)KUMAR, Abnish 

   7)VERMA, Rishi 

   8)CHATTERJEE, Partha Sarathi 

   9)TYAGI, Akansha 

   10)SRIVASTAVA, Hari Babu 
 

(57) Abstract : 

An apparatus for detection and discrimination between biological-particles within an airstream. The apparatus comprises an 

arrangement to controllably capture at least a portion of airflow in a region. The chamber comprises a first inlet for receiving the 

captured air-flow from the arrangement and an array of light emitting diodes (LED) for irradiating the received air-flow to thereby 

cause fluorescence from particles present within the air-flow. Further, the spectrometer has a photomultiplier-tube (PMT) detector that 

is arranged orthogonally to the array of LEDs for generating a spectrum based on the emitted-fluorescence. A computing-system is 

provided for electronically detecting and discriminating between particles based on the generated-spectrum. 

  

 

No. of Pages : 17 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57426 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020643 A 

(19) INDIA  

(22) Date of filing of Application :01/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AUTOMATED ARTIFICIAL BREATHING DEVICE 
 

  

(51) International classification  
:A62B 

25/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 
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        Filing Date 
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(71)Name of Applicant :  

   1)Dr. SUKESHA 
      Address of Applicant :Assistant Professor (Electronics), UIET, 

IT branch Panjab University Chandigarh, Chandigarh 160014 

Chandigarh India 

   2)Dr. SHARMA, Manu 

   3)Dr. KUMAR, Navin 

   4)Dr. MATHEW, Joseph L. 
(72)Name of Inventor : 

   1)Dr. MATHEW, Joseph L. 

   2)Dr. KUMAR, Navin 

   3)Dr. SHARMA, Manu 

   4)Dr. SUKESHA 
 

(57) Abstract : 

Embodiments of the present invention in general, relates to medical devices, and more particularly, to a portable automated breathing 

device and system. The present invention provides an electro-mechanical device for automated controlled artificial breathing, in order 

to replace manual ventilation. The invention has the added advantages of capability to correct artificial breathing during events such 

as, but not limited to, patient cough, circuit blockage and/or leak. 
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(19) INDIA  
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(54) Title of the invention : CONDENSERS FOR AIR CONDITIONING SYSTEMS EMPLOYING INTERNAL HEAT 

EXCHANGERS 
 

  

(51) International classification  :F01K27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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:NA 
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(62) Divisional to Application Number 

        Filing Date 
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(71)Name of Applicant :  

   1)Subros Limited 
      Address of Applicant :Subros Technical Centre, C-51, Phase 

II, Noida - 201304, Gautam Budh Nagar (U.P), India. Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)Mr. Yogendra Singh Kushwah 

   2)Mr. Prasad S. Kadle 
 

(57) Abstract : 

Disclosed is a condenser adapted to be used for an air conditioning system employing an internal heat exchanger. The condenser 

comprises a first header and a second header comprising a plurality of header separators, wherein the first header and the second 

header are in a fluidic communication with each other through a plurality of tubes; a plurality of refrigerant flow sections with a 

refrigerant flow path of the condenser; a subcool region comprising a subcool area within at least one refrigerant flow section, wherein 

the subcool area is in a range of 3 to 10% of a frontal condenser area; and a free flow area within the plurality of tubes of the subcool 

region of the at least one refrigerant flow section for the refrigerant flow within the plurality of tubes of the subcool area, wherein the 

free flow area is in a range of 16 to 34 square millimetres. 
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(54) Title of the invention : BIOLOGICAL DECAFFEINATION OF COFFEE BY HYPER THERMO ALKALIPHILE PARA 

GEOBACILLUS TOEBII STRAIN SM1 AND METHOD THEREOF 
 

  

(51) International classification  :C12R1/38  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 
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(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)SHOOLINI UNIVERSITY 
      Address of Applicant :VILLAGE BHAJOL, P.O. 

SULTANPUR, SOLAN-173229(HP) Himachal Pradesh India 

(72)Name of Inventor : 

   1)Dr. KAMAL DEV 

   2)SAPTARSHI MANDAL 

   3)Dr. ANURADHA SOURIRAJAN 

   4)GARIMA BISHT 
 

(57) Abstract : 

The present invention relates to isolation and characterization of the hyper thermophilic caffeine degrading bacteria from water sample 

of thermal hot spring of Manikaran, Himachal Pradesh, India. A single bacterial colony was isolated from the water sample, which 

was able to degrade caffeine. The bacterial isolate was identified by 16s rDNA sequencing and named as Parageobacillus toebii 

strainSMl and submitted to GenBank with accession no MG881878. Parageobacillus toebii strain SMI is a Grams negative, rod shape, 

alkaline resistant hyper thermophile. P. toebii SMI able to metabolize up to lOg/L of caffeine in solid medium and 8g/L in liquid 

medium. Apart from caffeine degradation, P. toebii SMI also metabolize other xanthine derivatives such as theophylline (lOg/L), 

theobromine (25g/L) and xanthine (25g/L) and could metabolize these xanthine derivatives as a sole source of carbon. Parageobacillus 

toebii SMI also produce catalase, lipase and urease enzymes. P.toebii SMI could grow under a wide range of temperature (60-85 °C) 

and pH (5.5-10.5). 
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(54) Title of the invention : A NOVEL METHOD OF DISSOLUTION FOR COMBINATION DOSAGE FORM OF 

TELMISARTAN & NEBIVOLOL HYDROCHLORIDE TABLETS 
 

  

(51) International classification  
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9/00  
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(32) Priority Date  :NA 

(33) Name of priority country  :NA 
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        Filing Date  

:NA 

:NA 
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   2)MANISH KUMAR 

   3)CHINMOY KUMAR 
(72)Name of Inventor : 

   1)VIPIN SAINI 

   2)MANISH KUMAR 

   3)CHINMOY KUMAR 
 

(57) Abstract : 

This invention relates to the combination tablets dosage form of Telmisartan & Nebivolol hydrochloride dissolution method developed 

by UV spectrophotometer and validated was according to the ICH guidelines. The any official method of this combination drugs was 

not available. In this proposed method two commercial brands of drug was used. The simultaneous estimation of Telmisartan & 

Nebivolol hydrochloride was performed in this proposed method which includes to solving of simultaneous equation. The wavelength 

of Telmisartan 296nm & 281nm of Nebivolol hydrochloride was used in this simultaneous equation. The dissolution mediums such as 

O.IN HCl, phosphate buffer, SFG (without enzyme) at various pH was used in this method. The selected proposed dissolution method 

was SFG dissolution media (without enzyme) 900 ml, speed 75 rpm, USP type II apparatus and temperature at 37 ± 0.5°C and drug 

release than 85% within 45mints. The optimized proposed method easy to handle and commercially used for the routine quality 

control checking of Telmisartan & Nebivolol hydrochloride pharmaceutical combine tablets dosage form. 
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(54) Title of the invention : AN INDICATOR FOR IDENTIFYING NITRIC ACID AND METHODS THEREOF 
 

  

(51) International classification  
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(32) Priority Date  :NA 
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(86) International Application No 
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(72)Name of Inventor : 

   1)PRINCE THAKUR 
 

(57) Abstract : 

This present invention relates to a device (12OCT1999) with feature to identify the given liquid is nitric acid with the help of a sensor. 

This invention also includes a feature to identify the given sample of nitric acid is Concentrated nitric acid or dilute nitric acid. This 

invention belongs to field of combination of electrical and computerprogramming. 
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(54) Title of the invention : A NOVEL METHOD OF DISSOLUTION FOR FAST DISPERSIBLE TABLETS (FDTS) AND USES 

THEREOF 
 

  

(51) International classification  
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(31) Priority Document No  :NA 

(32) Priority Date  :NA 
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   2)SHAILENDRA BHATT 

   3)DABASHIS ROY 
 

(57) Abstract : 

This invention relates to a novel method of dissolution for fast dispersible tablets (FDTS) and uses thereof. Domperidone is an 

antinauseant and antiemetic drug which is presenting the Domperidone of gastroprokinetic properties. Hence, the goal of the 

prevailing study becomes to the discriminatory dissolution method developed and validate to the BCS class 2 (domperidone 10 mg) 

active pharmaceutical drug components. The method was evaluated to the different dissolution medium and different agitation speeds. 

The discriminatory dissolution testing method distilled water with SLS 5% was a satisfactory result. According to the ICH and FDA 

guidelines for dissolution method was developed and validated by using different parameters including specificity, accuracy, linearity, 

precision, robustness was evaluated and acquired results were within the acceptable range. The dissolution rate of FDTs containing 

DOM-1 and DOM-2 domperidone were determined and confirmed to the discriminatory nature of the method. The Intraday and 

interday precision results were 1.27% and 1.39% respectively. It can be carried out at some point of formulation development and QC 

assessment of FDTs for evaluation of the outcomes of system and processing parameters. 
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(54) Title of the invention : DATA ANALYTICS BASED LOW COST FALL DETECTION AND PROTECTION DEVICE 
 

  

(51) International classification  :H02K3/28  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 
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   1)SIKKA, Prateek 

   2)CHIBB, Mayura 
 

(57) Abstract : 

The present invention is related to a low-cost fall detection and protection device based on data analytics. The device comprises of an 

inflatable airbag assembly 5 with a belt for supporting air bag, a battery, a CO2 gas cartridge 3, motion sensor(s) 1 to determine 

angular motion and acceleration, a relay 3 controlled by a microcontroller 2, a solenoid valve 4 which releases the compressed gas 

from the gas cartridge 6 into the airbag in case fall is detected. The whole assembly is controlled by a microcontroller 2 included on 

the same assembly worn by the user. 
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   1)SHARMA, Kalpana 

   2)AGARWAL, Mayank 
 

(57) Abstract : 

A device to monitor and manage a shipment (SH) is disclosed. The device is operatively coupled with the shipment and includes: one 

or more processors; a shipment parameters measurement unit to control the one or more processors to measure one or more parameters 

of the SH, wherein the device is configured as a node on a blockchain (BC), the BC carrying one or more shipment contracts (SCs), 

each of the one or more SCs comprising desired shipment parameters (SPs) corresponding to a given respective shipment; and a 

shipment parameters compliance unit to control the one or more processors to access, using private key of the device, SC 

corresponding to the SH, and compare the measured one or more parameters of the SH with corresponding desired SPs that form part 

of the SC to confirm compliance of the respective SC. 
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   2)AGARWAL PRAVEEN 
 

(57) Abstract : 

A system (200) for detecting fire in vicinity of a refrigerator (100), the system (200) comprising a temperature sensor (202) for 

detecting a room temperature value in vicinity of the refrigerator (100),an ambient temperature unit (204) for receiving a surrounding 

area temperature value, a network module (302), a control unit (206) in communication with the temperature sensor (202) and the 

ambient temperature unit (204); and an alarming unit (208) for alarming a user, on occurrence of fire in vicinity of the refrigerator 

(100). Further, the surrounding area temperature value is provided to the ambient temperature unit (204) from the network module 

(302) through a third party application server (306) and the control unit (206) is configured to compare the room temperature value 

and the surrounding area temperature value for determining the occurrence of fire in vicinity of the refrigerator (100). 
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(57) Abstract : 

Standard cube of size 150mm — 150mm — 150mm were used to prepare concrete specimens to test compressive strength of concrete. 

Hence to compare the conventional concrete and concrete made up of Liquid waste from Paper Mill and admixture, the compressive 

strength has been observed through concrete cubes. Concrete composition comprising of cement, coarse and fine aggregates, steel 

fibers and silica fume as a partial replacement of cement in various proportions. Certain chemical admixtures have been added in the 

concrete industry to enhance mechanical properties of concrete. In the present study, Chemical admixture of Sikaplast is used for 

concrete of grade M30. So, In order to consume liquid waste coming out from paper mill and to check its behavior with concrete, the 

chemical admixture of Sikaplast has been replaced with liquid waste from paper mill. 
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   1)PUNIT NARENDRA KHARWAR 

   2)ARUN KUMAR KATARAM 
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(57) Abstract : 

A mounting structure (100) includes a battery tray (102) having a rectilinear base (104) defined by edges (106, 108, 110, 112) 

provided with flanges (114), and a plurality of beads (116a, 116b, 116c) proximal to the edges (106, 108, 110, 112) disposed on the 

base (104) in an I-shaped bead pattern, the bead (116c) defining a transverse portion (117a) and a lateral member (117b); and an 

auxiliary component mount bracket (120) having a central member (122) disposed along the edge (112), a plurality of extensions 

(124) extending upward and downward from the central member (122), and protruding in a plane away from the base (104), a 

continuous flange (126) extending arcuately across the central member (122) and the plurality of extensions (124), and secured along 

the edge (108), and a vertical arcuate flange (128) extending across the central member (122) and the plurality of extensions (124). 
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(57) Abstract : 

The subject matter disclosed herein relates to a vehicle body front end structure (300) to mount radiator assembly at three mounting 

points. The vehicle body front end structure (300) includes hood support member (301), radiator upper mounting support member 

(302), a pair of vertical support members (303), an open box type bracket (304) at upper corner joints and a radiator lower mount 

support member (305). The bracket (304) is provided at the corner to join the side ends of the members (301, 302) and upper end of 

member (303). The bracket (304) is open box type bracket which receives the support members from the open side and attach with the 

support members with three sides, such as inner side wall, outer side wall, and middle upper wall. The coupling section of the bracket 

(304) extend along vehicle height H direction to cater all vertical loads of the radiator assembly and the vehicle hood during closing 

operation. 
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(57) Abstract : 

An engine oil filling structure (100) for a vehicle includes an engine oil receiving portion (102) defining a substantially hollow 

cylindrical opening surrounded by a cylindrical wall (104), the engine oil receiving portion (102) having a converging-diverging throat 

(106) defined by a converging part (106a) and a diverging part (106b); and a covering structure (108) configured to be removably 

secured to the engine oil receiving portion (102), the covering structure (108) defining a gripping part (110), and an inserting part 

(112) extending from the gripping part (110), the inserting part (112) being configured to be retained about the converging-diverging 

throat (106) upon securing of the covering structure (108) with the engine oil receiving portion (102). 
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(57) Abstract : 

The subject matter disclosed herein relates to rear floor panel structure (100) to mount spare tire in spare tire mounting well. The rear 

floor panel structure (100) has a vertical panel (105) and a spare tire mounting well. The spare tire mounting well comprises an upper 

zone (101) connected with intermediate zone (102) by a connecting step (101a). The intermediate zone (102) further connects with 

middle zone (103) by a connecting step (102a) and the middle zone (103) connects with lower zone (104) by a connecting step (103a). 

The upper zone (101), the intermediate zone (102), the middle zone (103), and the lower zone (104) define a concave shape spare tire 

mounting well. The spare tire mounting well has a plurality of beads (111) which start from top edge of the intermediate zone (102) 

and extend upto lower zone (104) to provide stiffness to the spare tire mounting well. The spare tire mounting well has an L shaped 

step at front portion which joins with the vertical panel (105) to form a U shaped section joinery. 
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(57) Abstract : 

A heat shield bracket (100) configured with a muffler (102) of a vehicle includes a horizontal member (104) defining a rectilinear 

profile, the horizontal member (104) being configured to be disposed on the muffler (102); and a vertical member (106) extending 

from the horizontal member (104) to define a joint linear edge (105), the vertical member (106) defining a partial rectilinear profile 

through a plurality of vertical edges (108) extending from the joint linear edge (105), and a partial trapezoidal profile through a 

plurality of tapered edges (110) extending from the plurality of vertical edges (108), wherein a shorter top edge (112) of the 

trapezoidal profile includes a plurality of short edges (114) separated by an arcuate profile (116). 
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(57) Abstract : 

The present disclosure provides a formfitting loose tube (100) for optic cables. The formfitting loose tube (100) includes a loose tube 

wall (105). The loose tube wall (105) includes first sides (110), second sides (120), a plurality of deformation induction tabs (130) and 

a plurality of fiber optics (150) stacked together having a shape form. The plurality of deformation induction tabs (130) includes 

curving sections (410). The curving sections (410) intersect the first sides (110) and the second sides (120) at intersections (420). The 

first sides (110) and the second sides (120) of the loose tube wall (105) are configured to fit the shape form of the plurality of fiber 

optics (150) stacked together. The plurality of deformation induction tabs (130) induces elastic deformation of the loose tube wall 

(105) under external stress. 
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(72)Name of Inventor : 

   1)ANJALI PRAJAPATI 

   2)ABHISHEK SRIVASTAVA 

   3)PANCHANAN PRAMANIK 
 

(57) Abstract : 

This invention relates to stable egg white nanoparticles for use as a nanocarrier for drug delivery, said nanoparticles having a spherical 

shape with a size of 102 to 120 nm and a process for the preparation thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020842 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A METHOD FOR SYNTHESIS OF METAL NANOPARTICLE ENCAPSULATED WITH A 

PLURALITY OF SHELLS OF ZEOLITE 
 

  

(51) International classification  
:B82Y 

30000  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Indian Institute of Technology Kanpur 
      Address of Applicant :Dean, Research & Development, Room 

Number 151, Faculty Building, Post Office: IIT Kanpur, Kanpur-

208016, U.P, India Uttar Pradesh India 

(72)Name of Inventor : 

   1)Dr. Sri Sivakumar 

   2)Dr. Raj Ganesh S Pala 

   3)Shilpi Saxena 
 

(57) Abstract : 

A method for synthesis of metal nanoparticle encapsulated with a plurality of shells of zeolite is disclosed. The method includes 

preparing one or more metal nanoparticles. The method also includes coating the one or more metal nanoparticles with a metal oxide 

material to obtain one or more coated nanoparticles. The method further includes converting the one or more coated nanoparticles in 

to a first zeolite capsule. The method further includes coating the first zeolite capsule with the metal oxide material to obtain a first 

coated zeolite capsule. The method further includes converting the first coated zeolite capsule in to a second zeolite capsule using a 

hydrothermal synthesis method. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020865 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SMART INVENTORY MANAGEMENT SYSTEM 
 

  

(51) International classification  :G06F3/016  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Ayushi Goel 
      Address of Applicant :3, Gandhi Chowk, Library Bazar, Mall 

Road, Mussoorie, Uttrakhand, India Uttarakhand India 

   2)Archit Kaila 
(72)Name of Inventor : 

   1)Ayushi Goel 

   2)Archit Kaila 
 

(57) Abstract : 

The present invention provides a smart food stuff inventory management system inside a storage equipment. The system involves the 

use of weighing sensor and suitable image processing techniques to track the food items present in the storage equipment. The system 

is further adapted to be connected to a mobile device and to provide inventory related notifications to the user of the mobile device. 

  

 

No. of Pages : 29 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57445 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020893 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : IMPROVED FERMENTATION DEVICE FOR FUNGAL CULTIVATION AND A METHOD FOR 

THE SAME 
 

  

(51) International classification  :F01K27/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Chandigarh University 
      Address of Applicant :National Highway 95, Chandigarh-

Ludhiana Highway, Mohali, Punjab -140413, India. Punjab India 

(72)Name of Inventor : 

   1)Gunjan Mukherjee 

   2)Abhishek K. Singh 
 

(57) Abstract : 

The invention relates to an improved bioreactor for fungal cultivation, comprising plurality of heating coils arranged in the wall of the 

bioreactor; at least one air sparger tube with two ends; a first end of the bioreactor sparger tube associated with a filtered air supply 

line connected and a second end of the bioreactor sparger tube. The method of fungal cultivation, comprises the steps of introducing 

sparger into the base of the bioreactor for air supply during normal operating conditions in airlift systems and bubble column 

bioreactors; allowing air to pass to the liquid surface; creating of interfacial areas by the air as it rises to the surface; and mixing of 

media non-uniformly by the air sparger from base of bioreactor. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020894 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : WATER SOLUBLE FULLERENE C60 ADDUCTS FOR NANO-MEDICINE & MATERIALS 

SCIENCE 
 

  

(51) International classification  
:G16C 

60/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Regional Centre For Biotechnology 
      Address of Applicant :Regional Centre for Biotechnology 

NCR Biotech Science Cluster, 3rd Milestone, P.O Box No. 3. 

Faridabad-Gurgaon Expressway, Faridabad. Haryana India 

(72)Name of Inventor : 

   1)Eswaran, Sambasivan Venkat 

   2)Guchhait,Prasenjit 
 

(57) Abstract : 

The invention relates to water-soluble fullerene complex and preparing method thereof, that can effectively solve the problems of poor 

solubility, and poor biocompatibility of the conventional fullerene, and adopts a novel method comprising synthesis and derivatization 

to a water soluble adduct by thermolysis with azido-meta-meconine, followed by mild oxidation with aqueous alkaline KMn04. On 

acidification a Mn complex of the tri adduct C60 was isolated. The latter reaction brings about the oxidation of the lactone ring of 

azido-meta-meconine without affecting the fullerene cage and thus retaining its inherent properties. The water-soluble fullerene 

prepared according to the invention has the advantages that the characteristics of fullerene are not damaged; the toxicity is low; the 

stability is favourable; the preparation method is simple; the cost is low; and the water-soluble fullerene serves various objectives in 

nano medicine and material sciences. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020910 A 

(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A SYSTEM FOR TORQUEING A BOLT 
 

  

(51) International classification  
:B62D 

05120  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Mahindra and Mahindra Limited 
      Address of Applicant :Farm Equipment Sector, Swaraj 

Division, Phase IV, Industrial Area, S.A.S. Nagar (Mohali)-

160055, Punjab, India Punjab India 

(72)Name of Inventor : 

   1)JOSHI, Harshit 

   2)KUMAR, Manoj 

   3)RAJPAL, Rahul 
 

(57) Abstract : 

A system (100) for torqueing of a banjo bolt in a steering cylinder is disclosed. The system includes a fixture (102), a first switch 

(104), a torque wrench (106), a second switch (108) and sensing and timing means (160). A steering cylinder is placed on the fixture 

(102). The first switch (104) is positioned in proximity to the fixture (102) to sense the presence of the steering cylinder and generate a 

first signal. The second switch (108) senses completion of torqueing of bolt in steering cylinder and generates a second signal. The 

sensing and timing means (160) includes a transmitter (110) to transmit the signals, a receiver (202) to receive the transmitted signals, 

a timer (204) to count the time elapsed after placement of steering cylinder on said first switch (104) and a counter (206) to count the 

number of steering cylinders with torqued banjo bolts. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020939 A 

(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AN ELECTRODE FOR THE DETERMINATION OF AMMONIUM ION AND A PROCESS FOR THE 

PREPARATION THEREOF 
 

  

(51) International classification  
:C07C 

229/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GLA University 
      Address of Applicant :17 KM stone, P.O. Chaumuhan, NH-2, 

Delhi-Mathura Highway, Mathura -281406 UP, India Uttar 

Pradesh India 

(72)Name of Inventor : 

   1)PANCHANAN PRAMANIK 

   2)DIPAK KR. DAS 

   3)SUSMITA PRAMANIK 

   4)RAJIB BANDYOPADHYAY 

   5)SAMHITA DASGUPTA 
 

(57) Abstract : 

This invention relates to an electrode for the determination of ammonium ion comprising a composite of graphene/ graphite (>90% 

w/w) and ammonium copper phosphate (NH4CUPO4) (5-10%), optionally with traces of pyridine as stabilizer, said electrode being 

chemically stable at pH=4 to 7. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811020960 A 

(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A CANNULA SECURING ASSEMBLY FOR A MINIMALLYINVASIVE SURGICAL SYSTEM 
 

  

(51) International classification  
:A61B 

17340  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SS Innovations China Co. Ltd. 
      Address of Applicant :Suite 1012, 10th Floor, Building 5, Leo 

Block, Singapore Hangzhou Science & Technology Park Road 

HEDA, Hangzhou, China China 

(72)Name of Inventor : 

   1)KAPADIA, Salman 
 

(57) Abstract : 

A cannula securing assembly (300) for selectively engaging and disengaging a cannula (302) in a surgical system (100) is disclosed 

herein. The cannula securing assembly comprises of a housing (502) that includes at least one aperture (602) to receive a portion (410) 

of the cannula (302) and a locking plate (504) including at least one aperture (516) configured to engage with the portion (410) of 

cannula (302) received in the at least one aperture (602) of the housing (502). The locking plate (504) further includes a releasing 

means (512) at one end of the locking plate (504) wherein the releasing means (512) configured to be exposed on an exterior surface 

of the housing (502). The cannula securing assembly (300) further comprises of a compression means (508) affixed to a slot (520) on 

an interior surface of the housing (502) and configured to engage with the locking plate (504) where the compression means (508) is 

configured for biasing the locking plate (504) to facilitate engaging of the cannula (302) with the cannula securing assembly (300) and 

the releasing means (512) is configured for disconnecting the biasing of locking plate (504) to facilitate disengaging of the cannula 

(302) with the cannula securing assembly (300). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201811021016 A 

(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : BENZOTHIAZEPINE COMPOUNDS AND THEIR USE AS BILE ACID MODULATORS 
 

  

(51) International classification  :C07C27/06  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  
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:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 
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(71)Name of Applicant :  

   1)Albireo AB 
      Address of Applicant :Arvid Wallgrens backe 20, 413 46 

Gteborg (SE) Sweden 

(72)Name of Inventor : 

   1)GILLBERG, Per-Gran 

   2)MATTSSON, Jan 

   3)STARKE, Ingemar 

   4)KULKARNI, Santosh S. 
 

(57) Abstract : 

Abstract Of The Invention The invention relates to benzothiazepine derivatives of formula (I). These compounds are bile acid 

modulators having ileal bile acid transport (IBAT) and/or liver bile acid transport (LBAT) inhibitory activity. The invention also 

relates to pharmaceutical compositions comprising these compounds and to the use of these compounds in the treatment of fatty acid 

metabolism and glucose utilization disorders, gastrointestinal disorders and liver diseases. 
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(19) INDIA  

(22) Date of filing of Application :05/06/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A SEXUAL ASSAULT EVIDENCE COLLECTION TEST KIT AND RELATED SYSTEM AND 

METHOD 
 

  

(51) International classification  
:A61H 

19/00  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  
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(71)Name of Applicant :  

   1)SAANIYA MEHRA 
      Address of Applicant :1C/1 Taj Apartments, Rao Tula Ram 

Marg, R.K. Puram Sector-12, New Delhi -110022, India Delhi 

India 

(72)Name of Inventor : 

   1)SAANIYA MEHRA 
 

(57) Abstract : 

The present invention relates to an improved process of DNA Evidence and Sample collection from the victim of sexual assault and 

from the crime scene investigation, transport and storage of DNA Evidence and Sample and the system to track the DNA Evidence 

and Sample Collection Kits after the kits are activated for use. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201814026795 A 

(19) INDIA  

(22) Date of filing of Application :18/07/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ROTARY TOOL MAGAZINE STRUCTURE FOR TOOL MACHINE 
 

  

(51) International classification  
:B23Q 
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(31) Priority Document No  :107207060  

(32) Priority Date  :29/05/2018 
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(71)Name of Applicant :  

   1)SANJET INTERNATIONAL CO., LTD. 
      Address of Applicant :No.288-1, Desheng Rd., Daya Dist., 

Taichung City 428, Taiwan 

(72)Name of Inventor : 

   1)CHING-SAN CHANG 
 

(57) Abstract : 

A rotary tool magazine structure for a tool machine includes a base, a turntable and a plurality of tool holders. The turntable is 

rotatably coupled to a front surface of the base. The tool holders are pivotally connected to a periphery of the turntable. Wherein, one 

of the tool holders at a specific position is operable to pivot between a first position and a second position. Each of the tool holders is 

adapted to receive a tool and includes a central axial line along which the tool is placed into or removed out of the tool holder. An 

acute angle is formed between the central axial lines when the tool holder is at the first position and the second position. Whereby, the 

tool holder pivots with a shorter distance in the tool-changing process, and the time of the tool-changing process is reduced. 
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(19) INDIA  

(22) Date of filing of Application :27/09/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : ACCELERATED TASK PERFORMANCE 
 

  

(51) International classification  :H05H  

(31) Priority Document No  :62/679,972  

(32) Priority Date  :03/06/2018 

(33) Name of priority country  :U.S.A. 
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        Filing Date  
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(71)Name of Applicant :  

   1)APPLE INC. 
      Address of Applicant :One Apple Park Way, Cupertino 

California 95014, United States of America U.S.A. 

(72)Name of Inventor : 

   1)WEINSTEIN, Ari 

   2)IRANI, Cyrus, D. 

   3)KAWASHIMA, Ieyuki 

   4)BLATZ, John 

   5)ALBERT, Kellie 

   6)ALABI, Oluwatomiwa 

   7)LEMAY, Stephen, O. 
 

(57) Abstract : 

Systems and processes for accelerating task performance are provided. An example method includes, at an electronic device including 

a display and one or more input devices, displaying, on the display, a user interface including a suggestion affordance associated with 

a task, detecting, via the one or more input devices, a first user input corresponding to a selection of the suggestion affordance, in 

response to detecting the first user input: in accordance with a determination that the task is a task of a first type, performing the task, 

and in accordance with a determination that the task is a task of a second type different than the first type, displaying a confirmation 

interface including a confirmation affordance. 
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(54) Title of the invention : COMPOSITION FOR TREATING DIABETIC DISEASE 
 

  

(51) International classification  
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(31) Priority Document No  
:10-2018-
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(32) Priority Date  :30/05/2018 

(33) Name of priority country  
:Republic 
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(86) International Application No 
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(71)Name of Applicant :  

   1)LEE, Sam Goo 
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gu, Jeonju-si, Jeollabuk-do, 54997, Republic of Korea Republic of 

Korea 

(72)Name of Inventor : 

   1)LEE, Sam Goo 
 

(57) Abstract : 

Provided is a composition for treating a diabetic disease, which serves as a meal substitution for a patient having the diabetic disease. 

The composition contains a vegetable powder mixture and/or cricket powders. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201814039687 A 

(19) INDIA  

(22) Date of filing of Application :20/10/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : A SEPARATION METHOD OF ORGANIC FILM MODULE OF SOLAR CELL MODULE AND 

RECYCLING METHOD 
 

  

(51) International classification  :H01L 31048  

(31) Priority Document No  :201810556025.8  

(32) Priority Date  :01/06/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  
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(71)Name of Applicant :  

   1)HANERGY NEW MATERIAL TECHNOLOGY CO., 

LTD. 
      Address of Applicant :No. 36, Area 5, Yanqi Industrial 

Development Zone, Huairou District, Beijing 101407, CHINA 

China 

(72)Name of Inventor : 

   1)SUN, Gang 

   2)LI, Shengchun 

   3)TAN, Mingliang 
 

(57) Abstract : 

The present disclosure provides a method for separation of an organic film from a solar cell module, the separation method including 

the following steps: treating the solar cell module by a heat treatment in combination with a ultrasonic treatment; and performing 

separation of the treated solar cell module by buoyancy, thereby achieving the separation of the organic film from the module. The 

present disclosure uses the heat treatment in combination with the ultrasonic treatment to separate the organic film of the solar cell 

module, so that a stripping rate of the solar cell module reaches 97% or more, and the organic film after detachment does not adhere to 

the active material, the active material layer remains intact, the surface is clean and has no gelatin spots, and a loss rate is 1% or less, 

and thus the method is efficient, convenient, and easy to industrialize. 
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(54) Title of the invention : LIGHT WEIGHT DISPLAY GLASSES 
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(71)Name of Applicant :  

   1)Darwin Hu 
      Address of Applicant :761 Harry Road, San Jose, CA 95120, 

USA U.S.A. 

(72)Name of Inventor : 

   1)Darwin Hu 
 

(57) Abstract : 

Architecture and designs of wearable display devices are described. According to one aspect of the present invention, at least one 

optical conduit is embedded in or integrated with a temple of the wearable display device. The optical conduit is used to transport an 

optical image from one end to another end, where the optical image is generated in an image source (e.g., microdisplay) in accordance 

with image data. Themicrodisplay is powered and receives the image data and control signals via an active optical cable. 
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(54) Title of the invention : METHOD AND APPARATUS FOR TRANSPORTING OPTICAL IMAGES 
 

  

(51) International classification  
:G02B 
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(31) Priority Document No  :15/996,505  

(32) Priority Date  :03/06/2018 
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(71)Name of Applicant :  

   1)Darwin Hu 
      Address of Applicant :761 Harry Road, San Jose, CA 95120, 

USA U.S.A. 

(72)Name of Inventor : 

   1)Darwin Hu 
 

(57) Abstract : 

Architecture and designs of wearable display devices are described. According to one aspect of the present invention, at least one 

optical conduit is embedded in or integrated with a temple of the wearable display device. The optical conduit is used to transport an 

optical image from one end to another end, where the optical image is generated in an image source (e.g., microdisplay) in accordance 

with image data. Themicrodisplay is powered and receives the image data and control signals via an active optical cable. 
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(54) Title of the invention : LIGHT WEIGHT DISPLAY GLASSES USING AN ACTIVE OPTICAL CABLE 
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USA U.S.A. 

(72)Name of Inventor : 

   1)Darwin Hu 
 

(57) Abstract : 

Techniques for reducing weight on wearable display devices are described. In one embodiment of the present invention, an active 

optical cable is used to transmit image data as well as control signals along with various instructions. The active optical cable is 

extended all the way to a frame holding an integrated lens via a temple, where an image source including an optical cube with a 

microdisplay device (e.g., LCOS) and a light source generates an optical image per the image data. The optical image is then projected 

into the integrated lens for view by a user or a wearer of the wearable display device. 
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USA U.S.A. 

(72)Name of Inventor : 

   1)Darwin Hu 
 

(57) Abstract : 

Techniques for reducing weight on wearable display devices are described. In one embodiment of the present invention, an active 

optical cable is used to transmit image data as well as control signals along with various instructions. The active optical cable is used 

between a wearable device and a control box (portable device) or extended all the way to a frame holding an integrated lens via a 

temple. An exemplary active optical cable includes one or more optical fibers for transporting control signals, image data and various 

instructions while a minimum number of wires are used (e.g., for power and ground). 
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(57) Abstract : 

This air conditioner is provided with an electric motor (1), and a power conversion device (1) which uses a vector control method to 

perform power conversion. The power conversion device (1) is provided with: a pulse control unit (7) for outputting a pulse signal; a 

power conversion circuit (41) which uses the pulse signal to convert DC power into AC power; a current detection unit (6) which 

detects the current of the power conversion circuit (41); a vector control unit (8) for generating a command voltage for the pulse 

control unit (7); and a pulse stopping control unit (9) which generates a pulse stopping control signal for stopping the pulse signal in 

an interval determined using the current phase as a reference, and outputs the pulse stopping control signal to the pulse control unit 

(7). The vector control unit (8) starts operation of the pulse stopping control unit (9) if the motor current of the electric motor (1) is 

within a prescribed range of the motor current at the present rotational speed when there is no load. 
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(57) Abstract : 

A method implemented in a user equipment (UE) includes receiving a first reference signal (RS) from a first transmit antenna port and 

performing channel estimation based on the first RS. The method also includes obtaining an indication that the first RS and a second 

RS share a spatial property and receiving the second RS from a second transmit antenna port. The method further includes inferring 

the shared spatial property for the second RS based on the indication and performing channel estimation based on the second RS using 

the inferred spatial property. 
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(57) Abstract : 

Disclosed is a circuit breaker (100), comprising a moving contact (21), a fixed contact (22), a spindle (34) and an operating 

mechanism (30). The moving contact (21) can rotate, relative to the fixed contact (22), around a centre of rotation (0) of the spindle 

(34). Turning on or breaking of a circuit is realised by means of contact or disconnection between the moving contact (21) and the 

fixed contact (22). The operating mechanism (30) comprises an upper connecting rod (32), a lower connecting rod (33) and a handle 

(311). The upper connecting rod (32) is arranged in such a manner that same can rotate around one end of the upper connecting rod 

(32) under the driving action of the handle (311), and the other end of the upper connecting rod (32) is rotatably connected to one end 

of the lower connecting rod (33) by means of a connecting rod articulated shaft (36), so that the other end of the lower connecting rod 

(33) is articulated to the spindle (34) and can drive the spindle (34) to drive the moving contact (21) to rotate, wherein the working 

length of the upper connecting rod (32) and the working length of the lower connecting rod (33) as well as the working length of the 

upper connecting rod (32) and a distance from a point (A), where the lower connecting rod (33) and the spindle (34) are articulated, to 

the centre of rotation (0) of the spindle (34) have a pre-determined proportional relationship, so that an angle of rotation, formed after 

the moving contact (21) is disconnected from the fixed contact (22), of the moving contact (21) is greater than 30 degrees. Thus, the 

purpose of improving the breaking capacity of the circuit breaker (100) is realised. 
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(57) Abstract : 

Provided are a method and device for detecting an equivalent load of a wind turbine generator system. The method comprises: within 

each detection period, detecting environment data of each wind turbine generator system in a wind farm (S110); within each detection 

period, detecting loads of one or more correction wind turbine generator systems of the plurality of wind turbine generator systems, 

and using the detected loads to calculate equivalent loads of the correction wind turbine generator systems (S120); and based on the 

detected environment data of each wind turbine generator system, using a load estimation model to determine an equivalent load of 

each wind turbine generator system (S130), wherein the load estimation model indicates a relationship between the environment data 

and the equivalent loads of the wind turbine generator systems, and before using the load estimation model within each detection 

period, equivalent loads calculated within a current detection period and equivalent loads, determined through the load estimation 

model within a prior detection period, of the correction wind turbine generator systems are used to correct parameters of the load 

estimation model. 
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(57) Abstract : 

According to one exemplary emboidment, a wireless terminal supporting wireless communication with a wireless communication 

network. The wireless terminal may be configured to operate in a connected mode during which the wireless terminal transmits uplink 

data to the wireless communication network and/or receives downlink data from the wireless communication network, in an inactive 

mode during which the wireless terminal maintains an access stratum context and a resume identity, and in an idle mode during which 

the wireless terminal does not maintain an access stratum context. The wireless terminal may store (1001) mobility history 

information for a cell visited by the wireless terminal, and the information for the cell may include a time spent in the inactive mode in 

the cell. The wireless terminal may also transmit (1007) the mobility history information for the cell visited by the wireless terminal to 

a base station of the wireless communication network. 
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(57) Abstract : 

Disclosed herein are a sleep management method includes obtaining sleep data of a user, obtaining sleep information of the user on 

the basis of the sleep data of the user, identifying a user sleep type group to which a sleep type of the user belongs among a plurality of 

sleep type groups on the basis of the sleep information of the user, and displaying sleep advice corresponding to the user sleep type 

group. 
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(57) Abstract : 

The present solution covers identifying a recommended treatment for a patient based on records of similar patients, wherein the 

similarities are non-obvious and non-linear. The solution generates a similarity map that minimizes the variance of elements records 

among a curated group of patients, and this similarity map is used to find the patients who are most similar to an untreated patient. 
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(57) Abstract : 

The present invention is provided with a work-side position measurement device and a drive-side position measurement device that 

directly measure the rolling-direction position of roll chucks, and the rolling-direction positions of upper/lower work rolls 110A and 

110B and upper/lower auxiliary rolls 120A and 120B are zero-point adjusted or are adjusted to a prescribed position. Alternatively, 

the amount of change in the sheet wedge due to minute axial overlap between work rolls 810A and 810B and auxiliary rolls 820A and 

820B is calculated, and the leveling amounts of a work-side pressing cylinder device 870A and a drive-side pressing cylinder device 

870B are adjusted such that the sheet wedge is no greater than a prescribed value. Thus, left-right asymmetry in the sheet thickness 

distribution (sheet wedge) of a rolled material is easily adjusted even if misalignment occurs in the rolling-direction positions of the 

roll chucks due to wear of various structural members such as a liner group. 
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(57) Abstract : 

The power car control device of an embodiment has a case, a converter, an inverter, a cooling unit for the converter, and a cooling unit 

for the inverter. The case is installed under the floor of a car body. The converter is housed inside the case, is connected to an 

alternating-current power supply, and converts the supplied alternating-current power into direct-current power. The inverter is housed 

inside the case and converts the direct-current power into alternating-current power for driving an electric motor. The cooling unit for 

the converter is disposed on the bottom surface side of the case and cools the converter. The cooling unit for the inverter is disposed 

on a side surface side of the case and cools the inverter. 
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(57) Abstract : 

A cutting tool according to an embodiment of the present disclosure is provided with a blade tip that includes cubic boron nitride 

and/or polycrystalline diamond. The blade tip has a rake surface, a flank surface, and a cutting blade. The flank surface is continuous 

with the rake surface. The cutting blade is provided at the ridgeline of the rake surface and the flank surface. The curvature radius of 

the cutting blade is 2-8 μm. 
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(57) Abstract : 

This vehicular lighting control device is equipped with a detection circuit detecting the terminal voltage of a power generator terminal 

and controlling a control switch element on the basis of the detected terminal voltage. The detection circuit turns-on the control switch 

element to cause the LED lamp to turn on if the terminal voltage is at a pre-set first threshold voltage or higher, turns-off the control 

switch element to cause the LED lamp to turn off if the terminal voltage is lower than the first threshold voltage, and forcibly turns-off 

the control switch element if the node voltage of a node on the power generator terminal side of a rectifying element is lower than a 

pre-set second threshold voltage. 
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(57) Abstract : 

The present disclosure relates to solid dosage forms comprising anti-HCV compounds and methods of using such dosage forms to 

treat or prevent HCV infection. Direct-acting antiviral agents (DAAs) have a high cure rate, and favorable tolerability in persons 

infected with hepatitis C virus (HCV). However, shorter courses of therapy can improve adherence, affordability, and increase DAAs 

accessibility. The addition of an NS3 protease inhibitor to dual NS5A-NS5B (nucleoside) inhibitors enhances antiviral efficacy, and 

reduces treatment duration to 3 weeks (wks) in individuals with a rapid virologic response (RVR), defined as plasma HCV RNA< 

1,000, IU/mL by Day 2 of treatment. 
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(54) Title of the invention : COMPRESSOR 
 

  

(51) International classification  :F04B39/00,F04C23/02  

(31) Priority Document No  :2015204809  

(32) Priority Date  :16/10/2015 
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(86) International Application No 

        Filing Date 
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(87) International Publication No  :WO/2017/065032  
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        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DAIKIN INDUSTRIES LTD. 
      Address of Applicant :Umeda Center Building 4 12 Nakazaki 

Nishi 2 Chome Kita ku Osaka shi Osaka 5308323 Japan 

(72)Name of Inventor : 

   1)HIGUCHI Masahide 
 

(57) Abstract : 

This compressor is provided with a rotating shaft (12) having an eccentric part (26), an electric motor having a rotor (6) linked to the 

rotating shaft (12), a compression mechanism section driven by the electric motor via the rotating shaft (12), a first balancing weight 

(101) provided to one end, in the axial direction, on the side of the rotor (6) that faces the compression mechanism section, and a 

second balancing weight (102) provided to the other end of the rotor (6) in the axial-direction. The first and second balancing weights 

(101, 102) are disposed so that the centers of gravity of the first and second balancing weights (101, 102) are positioned at pre-set 

advanced angles θ1, θ2 in the rotational direction of the rotor (6), relative to a reference plane passing through the rotational center O 

of the rotating shaft (12), along the eccentric direction of the eccentric part (26). A compressor is thereby provided in which vibration 

and noise of the rotor can be reduced inexpensively and with a simple configuration, without adding any new components. 
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(54) Title of the invention : LIGHTWEIGHT POLYMERIC CONTAINER FINISH 
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(71)Name of Applicant :  

   1)Amcor Rigid Plastics USA, LLC, 
      Address of Applicant :The Corporation Trust Company, 1209 

Orange Street, Wilmington DE 19801, U.S.A. 

(72)Name of Inventor : 

   1)JARMAN Jonathan P. 

   2)MAST Luke A. 
 

(57) Abstract : 

A polymeric container including a base, a body, a finish, finish threads, and a tamper lip. The body extends from the base. The finish 

defines an opening through which a product can pass into, and out of, an internal volume of the container defined at least in part by the 

body. The finish threads are at an outer surface of the finish, and are configured to cooperate with closure threads of a closure to 

secure the closure to the finish. The tamper lip extends from the outer surface of the finish, and is configured to replace the support 

flange during handling, and to cooperate with a tamper tab of the closure. The closure diameter is about the same as the neck diameter. 
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(54) Title of the invention : METHOD AND DEVICE FOR SCREEN-OFF DISPLAY• 
 

  

(51) International classification  :G09G 03200  

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/CN2017/085345  
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Street, Haidian District, Beijing, 100085, China China 

(72)Name of Inventor : 

   1)LI Guosheng 
 

(57) Abstract : 

The present disclosure relates to an off-screen display method and apparatus, which belong to the technical field of information 

processing. The method comprises: acquiring format information about information content needing to be displayed by means of an 

off-screen display function, and content elements required for off-screen display; acquiring a reference time, wherein the reference 

time refers to a system time acquired by an AP when a screen is switched off; and based on the reference time, according to the format 

information and the content elements required for off-screen display, displaying the information content by means of the off-screen 

display function. In the embodiments of the present disclosure, format information about information content needing to be displayed 

by means of an off-screen display function, and required content elements can be acquired, and a reference time determined by an AP 

when a screen is switched off is acquired; thus, after the screen is switched off, display can be directly carried out according to the 

acquired reference time, format information and content elements, without the need to wake up the AP every minute so as to acquire 

the current accurate time and also without the need to carry out drawing according to the acquired time every minute, thereby reducing 

power consumption. 
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(54) Title of the invention : TELEPHOTO LENS ASSEMBLY AND CAMERA DEVICE• 
 

  

(51) International classification  :G02B 13000  

(31) Priority Document No  :201710004228.1  

(32) Priority Date  :04/01/2017 
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(86) International Application No 
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(72)Name of Inventor : 

   1)ZHANG, Kaiyuan 

   2)WENREN, Jianke 

   3)HUANG, Lin 

   4)DAI, Fujian 
 

(57) Abstract : 

A telephoto lens, the telephoto lens being provided with a first lens (E1), a second lens (E2), a third lens (E3), a fourth lens (E4) and at 

least one subsequent lens sequentially from an object side to an image side along an optical axis. The first lens (E1) has positive focal 

power, and an object-side surface (S1) thereof is a convex surface; an axis distance TTL from the object-side surface (S1) to an 

imaging surface (S13) of the first lens (E1) and a total effective focal length f of the telephoto lens meet a condition therebetween of: 

TTL/f≤1.0; the fourth lens (E4) has positive focal power; and a condition is met between the effective focal length f1 of the first lens 

(E1), the effective focal length f4 of the fourth lens (E4) and the total effective focal length f, the condition being: 1 
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(54) Title of the invention : CAMERA LENS ASSEMBLY• 
 

  

(51) International classification  :G02B 13000  

(31) Priority Document No  :201710098954.4  

(32) Priority Date  :23/02/2017 
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        Filing Date 
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(71)Name of Applicant :  

   1)ZHEJIANG SUNNY OPTICAL CO. LTD 
      Address of Applicant :No. 66 68 Shunyu Road Yuyao Ningbo 

Zhejiang 315400 China 

(72)Name of Inventor : 

   1)ZHANG Kaiyuan 

   2)DAI Fujian 
 

(57) Abstract : 

Provided is a camera lens, having a total effective focal length f and an entrance pupil diameter EPD, and comprising, in order along 

the optical axis from the object side to the image side, a first lens (E1), a second lens (E2), a third lens (E3), a fourth lens (E4), a fifth 

lens (E5), and a sixth lens (E6), and characterized in that said first lens (E1) has a positive focal power, said second lens (E2) has a 

negative focal power, said third lens (E3) has a positive focal power, said fourth lens (E4) has a positive focal power or a negative 

focal power, said fifth lens (E5) has a positive focal power or a negative focal power, and said sixth lens (E6) has a negative focal 

power. In addition, the total effective focal length f and the entrance pupil diameter EPD satisfy f/EPD≤1.8. 
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(54) Title of the invention : CAMERA LENS ASSEMBLY AND CAMERA DEVICE EQUIPPED WITH CAMERA LENS 

ASSEMBLY• 
 

  

(51) International classification  :G02B 13000  

(31) Priority Document No  :201610963755.0  

(32) Priority Date  :28/10/2016 
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(71)Name of Applicant :  

   1)ZHEJIANG SUNNY OPTICAL CO., LTD 
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Ningbo, Zhejiang 315400 China 

(72)Name of Inventor : 

   1)WENREN, Jianke 

   2)HUANG, Lin 

   3)LV, Saifeng 
 

(57) Abstract : 

A camera lens and a camera device comprising the same. The camera lens comprises: sequentially arranged along an optical axis from 

an object side to an imaging side, a first lens (E1), a second lens (E2), a third lens (E3) and a plurality of subsequent lenses. The first 

lens (E1), the second lens (E2), the third lens (E3) and the plurality of subsequent lenses together, form a total effective focal length f; 

and a combined focal length f12 of the first lens (E1) and the second lens (E2) and a focal length f3 of the third lens satisfy: -

0.7＜f12/f3＜0. 
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(32) Priority Date  :05/12/2016 
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(71)Name of Applicant :  

   1)ZHEJIANG SUNNY OPTICAL CO., LTD 
      Address of Applicant :NO. 66-68, SHUNYU ROAD, 

YUYAO, NINGBO CITY ZHEJIANG PROVINCE CHINA 

315400 China 

(72)Name of Inventor : 

   1)ZHANG, KAIYUAN 

   2)WENREN, JIANKE 

   3)LI, MING 
 

(57) Abstract : 

A camera lens, comprising, along an optical axis and sequentially from an object side to an image side, a first lens (L1), multiple 

successive lenses, and a photosensitive element disposed on an imaging plane. The first lens (L1) has a negative focusing power, and 

an object-side surface (S1) being a concave surface. The relationship between an on-axis distance TTL of the object-side surface (S1) 

of the first lens to the imaging plane and a half of a diagonal line length ImgH of an effective pixel region of the photosensitive 

element meets the following formula: 1.5 < TTL/ImgH < 1.7. 
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(72)Name of Inventor : 

   1)KEI MIYANISHI 

   2)Akira SHIGA 

   3)Hajime HASEGAWA 

   4)Hideo MIZUKAMI 
 

(57) Abstract : 

The chemical components of this steel for mechanical structures include, in mass%, C: 0.40 to 0.70%, Si: 0.15 to 3.00%, Mn: 0.30 to 

2.00%, Cr: 0.01% or more but less than 0.50%, S: 0.003 to 0.070%, Bi: more than 0.0001% but not more than 0.0050%, N: 0.0030 to 

0.0075%, Al: 0.003 to 0.100%, P: 0.050% or less, and B, Mo, Ni, Cu, Ca, Mg, Zr, Rem, Ti, Nb, V, Sb, Te, and Pb as necessary, the 

balance being Fe and impurities. Both 290 — C + 50 — Si + 430 ≥ 620 and d + 3σ < 20 are satisfied. In a cross section parallel to the 

longitudinal direction, the density of MnS having an equivalent circle diameter of less than 2.0 μm is 300/mm2 or more. 
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   2)CHENG Jung Fu 

   3)DAHLMAN Erik 

   4)KOORAPATY Havish 

   5)LARSSON Daniel 

   6)PARKVALL Stefan 
 

(57) Abstract : 

Methods and apparatus for configuring and identifying a numerology to be utilized for a communication between a user equipment 

(102) and a network node (106) are provided. An example method is provided for determining a numerology (111) to be used for 

communication with a network node (106) over a subset of time-frequency resources in a wireless communication system (100). The 

example method includes receiving a control signal from the network node (106) and determining the numerology (111) to be used for 

the communication based on the control signal. In an aspect, the numerology can be indicted by the control signal implicitly or 

explicitly. Example methods at the network node are also provided, as well as corresponding devices, computer programs, and 

instructions. 
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Economic And Technological Development Zone Daxing District 

Beijing 100176 China 

(72)Name of Inventor : 

   1)JIANG Yongqiang 
 

(57) Abstract : 

A driving control device and method for the yaw electromotors of a wind power generation set. The driving control device (400) 

comprises a frequency converter (410), a fault cut-out contactor (420), and a contactor (430); the frequency converter is used for 

performing driving control on yaw electromotors (M1, M2); the fault cut-out contactor is connected in series between the frequency 

converter and the yaw electromotors and is used for disconnecting when a fault has occurred in the frequency converter so as to isolate 

the frequency converter in which the fault has occurred; and the contactor is connected in parallel with the frequency converter and the 

fault cut-out contactor, and is also connected with the yaw electromotors to further drive the yaw electromotors after the fault cut-out 

contactor is disconnected. Problem of low reliability of driving control on the yaw electromotors can be solved by using the driving 

control device and method. 

  

No. of Pages : 15 No. of Claims : 15 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57482 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201817014568 A 

(19) INDIA  

(22) Date of filing of Application :17/04/2018 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : Method And Device For Distributing Active Power For Wind Farm 
 

  

(51) International classification  :H02J 03380  

(31) Priority Document No  :201611220564.1  

(32) Priority Date  :26/12/2016 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2017/087384  

:07/06/2017 

(87) International Publication No  :WO/2018/120652  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)BEIJING GOLDWIND SCIENCE And CREATION 

WINDPOWER EQUIPMENT CO. LTD. 
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(72)Name of Inventor : 

   1)ZHONG Deshuang 

   2)YU Mengting 
 

(57) Abstract : 

A method and device for allocating active power of a wind farm. The method comprises: calculating a current total active power 

variation of a wind farm according to a current frequency variation of an electric grid (101); if the current total active power variation 

of the wind farm is greater than zero, then according to the current total active power variation and a single-unit energy storage value 

of each wind-power power-generating set in the wind farm, allocating a current single-unit active power variation to each wind-power 

power-generating set according to a first pre-set strategy; and if the current total active power variation of the wind farm is less than 

zero, then according to the current total active power variation and a reducible power value of each wind-power power-generating set 

in the wind farm, allocating a current single-unit active power variation to each wind-power power-generating set according to the first 

pre-set strategy (102); and controlling each wind-power power-generating set so that same adjusts an operating state according to the 

allocated current single-unit active power variation (103). By means of the method and the device, the changed active power values of 

each of the wind-power power-generating sets in the entire wind farm are as uniform as possible, thereby reducing the impact on the 

wind-power power-generating set during frequency modulation control. 
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(57) Abstract : 

A method of converting direct voltage into pulse voltage consists in forming a pulse current from a high direct voltage, said current 

flowing through an inductive load, and in controlling the magnitude of said current using an electronically controlled resistor. The 

level of pulse interference radiated into the environment is reduced. 
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   8)MAYER Kevin 
 

(57) Abstract : 

This invention relates to stable liquid formulations of the nitrification inhibitor nitrapyrin comprising polar solvents that are stabilized 

with small amounts of compounds which help to reduce the tendency of polar solutions of nitrapyrin to corrode metal surfaces. Many 

of the formulations disclosed herein exhibit useful physical, chemical, and bioactive properties including reduced levels of corrosion 

when in contact with ferrous metals. 
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   5)NOTOYA Yoshiaki 
 

(57) Abstract : 

Provided is an air conditioner in which the cleaning of an indoor heat exchanger can be canceled. This air conditioner (100) is 

provided with: a refrigerant circuit (Q) through which a refrigerant circulates during a refrigeration cycle, wherein the refrigerant 

flows through components in the following order: a compressor (31), a condenser, an outdoor expansion valve (34), and an 

evaporator; and a control means which controls at least the compressor (31) and the outdoor expansion valve (34). One among the 

condenser and the evaporator is an outdoor heat exchanger (32), and the other is an indoor heat exchanger (12). On the basis of a 

signal from a remote controller or a mobile terminal, the control means cancels a cooling operation after freezing or condensation 

occurs in the indoor heat exchanger (12), or after a heating operation is performed. 
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   5)WIEMANN Henning 
 

(57) Abstract : 

According to an exemplary embodiment a method may be provided to operate a central unit, CN, node that is coupled with first and 

second distributed unit, DU, nodes. Communication is provided (1501) between the CU node and a mobile communication device 

through the first DU node over a first radio link between the first DU node and the mobile communication device. A message is 

received (1503) at the CU node from the first DU node informing the CU node that the radio link is temporarily unavailable. 

Responsive to receiving the message, communication between the CU node and the mobile communication device through the first 

DU node is suspended (1505), wherein configuration of the first DU node to serve the mobile communication device using the first 

radio link is maintained while suspending communication between the CU node and the mobile communication device through the 

first DU node. While suspending communication between the CU node and the mobile communication device through the first DU 

node, communication may be provided (1507) between the CU node and the mobile communication device through the second DU 

node over a second radio link between the second DU node and the mobile communication device. 
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   3)PAN Junfeng 

   4)LIU Jian 
 

(57) Abstract : 

An anti-return mechanism for a pharmaceutical product delivery device comprises engagement notches provided on a push rod (4), an 

engagement protrusion (6) provided in the pharmaceutical product delivery device, and a holding slot (7) comprising an 

accommodating cavity matching the engagement protrusion (6). The engagement protrusion (6) is provided on a sleeve ring having a 

gap, and tightly holds the push rod (4) when pressed. The engagement protrusion (6), upon receiving a reversing force from a 

cylindrical frame (1) on the pharmaceutical product delivery device, is capable of moving in a direction opposite to an injection, and 

becomes fitted and held in the holding slot (7) and locks with the engagement notches by means of clasping. In the anti-return 

mechanism, as the cylindrical frame (1) on the pharmaceutical delivery device is pressed, a position of the engagement protrusion (6) 

is changed such that the engagement protrusion (6) is pushed into the holding slot (7) and tightly engages with the engagement 

notches, connecting and locking the engagement protrusion (6) with the engagement notches by means of clasping, achieving a tight 

anti-return and holding effect as well as preventing the push rod (4) from reverse movement. 
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(57) Abstract : 

A first exemplary embodiment provides a method performed by a wireless device (10) for handling communication of the wireless 

device in a wireless communication network, wherein the wireless communication network comprises a first radio network node (12) 

and a second radio network node (13), which first radio network node (12) serves the wireless device (10). The wireless device 

receives an indication indicating a mapping between one or more channel state information reference signals, CSI-RS, and one or 

more random access channel, RACH, configurations. The wireless device receives one or more CSI-RSs from the second radio 

network node (13), and selects a CSI-RS out of the one or more received CSI-RSs. The wireless device further initiates a random 

access procedure towards the second radio network node (13) using at least part of the RACH configuration mapped to the selected 

CSI-RS. 
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(57) Abstract : 

An especially robust compound and its derivative metal complexes that are approximately one hundred-fold superior in catalytic 

performance to the previously invented TAML analogs is provided having the formula (I) wherein Y1, Y2, Y3 and Y4 are oxidation 

resistant groups which are the same or different and which form 5- or 6-membered rings with a metal, M, when bound to D; at least 

one Y incorporates a group that is significantly more stable towards nucleophilic attack than the organic amides of TAML activators; 

D is a metal complexing donor atom, preferably N; each X is a position for addition of a labile Lewis acidic substituent such as (i) H, 

deuterium, (ii) Li, Na, K, alkali metals, (iii) alkaline earth metals, transition metals, rare earth metals, which may be bound to one or 

more than one D, (iv) or is unoccupied with the resulting negative charge being balanced by a nonbonded counteraction; at least one Y 

may contain a site that is labile to acid dissociation, providing a mechanism for shortening complex lifetime. The new complexes 

deliver catalytic performances that promise to revolutionize multiple oxidation technology spaces including water purification. 
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(57) Abstract : 

A method and apparatus comprises activating a recurable resin by applying a heat source. A foam material is impregnated with the 

activated recurable resin. The impregnated foam material is dried to substantially harden the recurable resin. The dried impregnated 

foam material is inserted into a chamber. The chamber comprises a heat resistant material and a shape configured for application to a 

user's body part, wherein a subsequent application of a subsequent heat source to at least the chamber and an application of the 

chamber to the user's body part molds the impregnated foam material to the user's body part. 
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(57) Abstract : 

The invention relates to a nutritional composition for infants and young children, such as an infant formula or follow-on formula or 

growing up milk, preferably an infant formula, and comprising a vitamin or mixtures thereof. Thevitamins promotes and/or supports 

an ideal myelination trajectory in the brain, such trajectory being close to that observed in infants fed exclusively with human breast 

milk (HBM). The infants or young children can be between 0 and 60 months, preferably between 0 and 12 months of age. 
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(57) Abstract : 

A resistive spot-welding method with which a welded joint having anti-delay-fracture properties can be formed, wherein the method is 

provided with a step for providing energization via an energizing current I1 (kA) while a welding pressure P1 (kN) is applied to a 

plurality of steel plates using a welding electrode, a step for providing energization via an energization current Ic (kA) over a cooling 

time period tc (s) while the welding pressure P1 is applied, a step for imparting a welding pressure P2 (kN) onto the plurality of steel 

plates using the welding electrode over a welding time period tf (s) while energizing the welding electrode with a conduction current 

I2 (kA) and immediately thereafter raising and lowering the welding pressure in two or more cycles in which a welding pressure P3 

(kN) is applied over a welding pressure time period ti (s), a step for applying the welding pressure P2 over the welding pressure time 

period tf, and a step for releasing the welding pressure and ending energization, the steps being provided in the stated order. 0≦Ic  
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(57) Abstract : 

The present invention relates to a novel peptide, a polynucleotide encoding the peptide, an expression vector comprising the 

polynucleotide, and a pharmaceutical composition, a quasi-drug composition, and a healthy functional food composition which 

comprise the peptide. 
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(57) Abstract : 

Disclosed is a process for preparing a compound of Formula 1, from a compound of Formula 2 wherein X, R1, R2, R3, R4, R5, n, R6, 

R7, G and W are as defined in the disclosure. Also disclosed are compounds of Formulae 2 and 4 wherein X, R1, R2, R3, R4, R5, n, 

R6, R7, G and W are as defined in the disclosure. Also disclosed is a process for preparing the compounds of Formulae 2 and 4. 
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(57) Abstract : 

A camera lens, comprising the following lenses sequentially arranged along an optical axis from an object side to an imaging side: a 

first lens (L1) having negative refractive power, the object side face (S1) of the first lens being a convex face; a second lens (L2); a 

third lens (L3) having positive refractive power, the object side face (S5) of the third lens being a convex face; a fourth lens (L4); a 

fifth lens (L5); and a sixth lens (L6) having negative refractive power, the imaging side face (S12) of the sixth lens being a concave 

face. The second lens (L2), the fourth lens (L4) and the fifth lens (L5) have positive refractive power or negative refractive power 

respectively, wherein the effective radius DT11 of the object side face (S1) of the first lens (L1) and the effective radius DT21 of the 

object side face (S3) of the second lens (L2) can meet 1  
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(57) Abstract : 

A camera lens optical imaging system, the optical imaging system is sequentially provided along the optical axis, from an object side 

to an imaging side, with: a first lens (L1) having positive refractive power, wherein an object side surface thereof is a convex surface 

and an image side surface is a concave surface; a second lens (L2) wherein an object side surface thereof a convex surface and an 

image side surface is a convex surface; a third lens (L3) having negative refractive power; and a fourth lens (L4) having negative 

refractive power; the focal length f1 of the first lens (L1), the effective focal length f4 of the fourth lens (L4) and the effective focal 

length f of the optical imaging system satisfy: -0.8＜(f1+f4)/f＜0. 
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(57) Abstract : 

The present invention contributes to suppression of building cost and enhancement in profitability of a solar power generation facility. 

A construction designing assistance device has: an input data acquisition unit; a provisional designing unit for creating a provisional 

building surface data 42, and creating a provisional panel arrangement data 46 for each of the provisional building surface data 42; a 

calculation unit for calculating a building amount point value for each of the provisional building surface data 42, and calculating an 

integrating power generation amount point value for each of the provisional panel arrangement data 46; and an extraction unit for 

extracting a combination of the provisional building surface data 42 and the provisional panel arrangement data 46 such that the 

building amount point value and the integrating power generation amount point value meet a predetermined evaluation standard. 
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(57) Abstract : 

An air conditioner (100) includes a refrigerant circuit (Q) configured such that refrigerant sequentially circulates in a refrigeration 

cycle through a compressor (31), a condenser, an outdoor expansion valve (34), and an evaporator, and a control unit configured to 

control at least the compressor (31) and the outdoor expansion valve (34). One of the condenser or the evaporator is an outdoor heat 

exchanger (32), and the other one of the condenser or the evaporator is an indoor heat exchanger (12). The control unit causes the 

indoor heat exchanger (12) to function as the evaporator, and an indoor fan (14) to rotate backward during the freezing processing of 

freezing the indoor heat exchanger (12). 
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(57) Abstract : 

A method for creating a user group is provided. The method may include obtaining order information from a plurality of users. The 

method may include classifying the plurality of users into one or more user groups based on the order information. The method may 

also include sending invitation information for joining a user group to each of the plurality of users of the one or more user groups. 

The method may further include receiving response information associated with the invitation information from at least a part of the 

plurality of users, and adding the at least a part of the plurality of users into the user groups based on the response information. 
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(57) Abstract : 

Systems and methods for providing transportation service to a passenger are disclosed. An exemplary method for providing 

transportation service may include receiving a passenger position from a terminal device, and receiving a vehicle position from a 

vehicle. The vehicle is matched to provide the transportation service to the passenger. The method may further include determining, 

by a processor, pick-up locations for the vehicle to pick up the passenger, and providing the terminal device with the pick-up 

locations. The method may also include receiving, from the terminal device, a selected pick-up location; and navigating the vehicle 

and the passenger according to the selected pick-up location. 
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(57) Abstract : 

Embodiments of the present disclosure disclose an information display method, an apparatus and a mobile terminal, which relate to 

the field of mobile terminal technologies. The method includes: receiving a press operation on a preset display content; displaying, 

based on the press operation, a loading bar representing a magnitude of a force value of the press operation; and loading the loading 

bar to a preset length when the force value of the press operation reaches a preset threshold, and parsing the preset display content. In 

this solution, intuitive feedback for the magnitude of the force of the press operation is made through the loading bar, so that the user 

can know the press process, improving the user experience. 
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      Address of Applicant :NO. 18, HAIBIN ROAD, WUSHA, 

CHANG'AN, DONGGUAN, GUANGDONG 523860, CHINA 

China 

(72)Name of Inventor : 
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(57) Abstract : 

The present disclosure provides a method and an apparatus for updating an application prediction model, a storage medium, and a 

terminal. The method includes: detecting that an application uninstallation event is triggered; determining a first application which is 

uninstalled; deleting a data log of the first application from training sample data when training sample data of an application prediction 

model includes the data log of the first application, and generating target training sample data; and updating the application prediction 

model based on the target training sample data. The present disclosure can solve the problem of inconsistency between the actually 

installed application and the application-related data log included in the training sample data of the application prediction model when 

an application is uninstalled, and effectively improve the accuracy for predicting an application to be launched using the application 

prediction model. 
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(57) Abstract : 

A method of establishing an application prediction model comprising: determining a first application running in foreground at a 

sampling time in a preset sampling period; determining whether the first application is installed within a time window having a preset 

time length and ending with the sampling time, to obtain identity information of the first application; and training a preset machine 

learning model based on sample data corresponding to the first application and a sample identity of the sample data, wherein the 

sample identity of the sample data includes the identity information of the first application and the first application. 
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(72)Name of Inventor : 

   1)JIA, Yuhu 
 

(57) Abstract : 

An electronic device and a photographing control method thereof are provided. The electronic device includes: a housing; a camera 

provided in the housing; a display screen movably assembled to the housing, and switchable between a first state and a second state 

with respect to the housing. The display screen has a display portion and a non-display portion, and the non-display portion is light 

transparent. When the display screen is in the first state, the camera is covered by the display portion. When the display screen is in 

the second state, the camera faces to the non-display portion, and configured to collect light through the non-display portion and 

performs imaging. 
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(72)Name of Inventor : 

   1)WANG, Kei Ming 
 

(57) Abstract : 

The invention discloses a fast moving installation supporting system, which comprises a number of movable support devices, and each 

movable support device comprises a support device, a movable device, a support anchor device and an angle bracket device. The 

movable device can dismantle and install at the bottom of the support device; the support anchor device and the angle bracket device 

can be respectively dismantled and installed on the top of the support device. The support device includes a supporting structure, a 

connecting bracket, at least one working platform, at least one skirting board, an aluminum I-shaped board and a mounting flat plate; 

the support anchor device includes a rotary adjustable device, a base, a channel, a bracing strut and a brace. The fast moving 

installation supporting system of the invention is equipped with the height-adjustable support anchor device, which can be retractable 

by whirling the rotary adjustable device of the support anchor device, so that the invention can be suitable to the different floor heights 

and provide support of different heights. The invention is also equipped with the movable device, which enables the invention to 

perform rapid moving and increase the progress of construction. 
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(57) Abstract : 

A pressing member (47, 47A, 47B, 47C, 47D, 47E) is configured to press a portion-to-be-pressed (Rl, R2, R3, R4, R5) of a 

continuous-fiber sheet (90) against a recessed surface (35, 35A, 35B, 35C, 35D, 35E) of a first mold (21, 21 A, 21B) in a state where 

the continuous-fiber sheet (90) is placed between the first mold (21, 21A, 21B) and a second mold (22, 22A, 22B). A pulling member 

(46) is configured to bring the continuous-fiber sheet (90) into close contact with the main surface (34, 34B) and the recessed surface 

(35, 35A, 35B, 35C, 35D, 35E) by pulling a portion of the continuous-fiber sheet (90) located on an outer peripheral side of the 

portion-to-be-pressed (Rl, R2, R3, R4, R5) after the pressing member (47, 47A, 47B, 47C, 47D, 47E) presses the portion-to-be-

pressed (Rl, R2, R3, R4, R5) against the recessed surface (35, 35A, 35B, 35C, 35D, 35E). 
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(57) Abstract : 

Provided is a vehicle glovebox peripheral structure in which the support stiffness of the glovebox design wall, particularly its upper 

edge, is increased, and in which deformation of the design wall is suppressed without impairing its appearance. A vehicle glovebox 

peripheral structure 100 according to the present invention comprises: an instrument panel 102; an opening 104 provided in the 

instrument panel; a tray 106 that occupies a vehicle front side of the opening; a glovebox design wall 108 that is provided on a vehicle 

rear side of the opening and that, together with the tray, configures a glovebox 110 in which items are containable between itself and 

the tray; a steering support member 118 that extends in a vehicle width direction at a vehicle frontward direction of the instrument 

panel and that has two ends secured to a chassis; a pair of stays 120 and 122 that are installed on the steering support member with a 

gap in between in the vehicle width direction, and extend in a vehicle rearward direction; and a reinforcement member 124 that 

extends in the vehicle width direction along an upper edge 116 of the glovebox design wall and that has two ends 126 and 128 secured 

onto the pair of stays respectively. 

  

 

No. of Pages : 26 No. of Claims : 7 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57508 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201914015923 A 

(19) INDIA  

(22) Date of filing of Application :22/04/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SEAT HOP-UP SYSTEM FOR SADDLE TYPE VEHICLE 
 

  

(51) International classification  :B60N 2/40  

(31) Priority Document No  
:2018-

102083  

(32) Priority Date  :29/05/2018 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SUZUKI MOTOR CORPORATION 
      Address of Applicant :300, Takatsuka-cho, Minami-ku, 

Hamamatsu-shi, Shizuoka-ken 432-8611, Japan Japan 

(72)Name of Inventor : 

   1)Hiroki OKAJIMA 
 

(57) Abstract : 

A seat hop-up system for a saddle type vehicle includes an energizing unit and an inclined surface. The saddle type vehicle includes a 

seat that is attachable to and removable from a vehicle body and is locked to the vehicle body by a locking mechanism. When locking 

of the seat by the locking mechanism is released, the seat hop-up system hops up the seat by pushing up the seat and keeping the seat 

in an unlocked state. The energizing unit is provided on the seat or the vehicle body and is configured to energize the seat rearward. 

The inclined surface is provided on the seat or the vehicle body. Further, when the seat is unlocked and the seat is moved rearward by 

the energizing unit, the inclined surface is configured to hop up the seat by pushing up the seat. 
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(57) Abstract : 

The invention relates to a method for pressing a bobbin (9) against a winding roller (10) at a workstation (2) of a textile machine (1) 

by means of a clamping device (11), the clamping device (11) comprising a pretensionable spring element (12) for pressing the bobbin 

(9) against the winding roller (10). The desired pretension of the pretensionable spring element (12) or of a setting parameter 

representing the desired pretension is thereby specified, and the pretension of the spring element (12) is set corresponding to the 

specified, desired pretension. A winding device (5) for a workstation (2) of a textile machine (1) comprises a winding roller (10) and a 

bobbin (9) for pressing against the winding roller (10) and a clamping device (11). The clamping device (11) for pressing the bobbin 

(9) against the winding roller (10) comprises a pretensionable spring element (12). The clamping device (11) further comprises an 

adjusting element, particularly an electric motor (13), operatively connected to the spring element (12) and by means of which a 

specified pretension can be applied to the spring element (12). 
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(57) Abstract : 

A fiber-reinforced resin composition includes a polyamide resin and a polyolefin resin, and when one resin between the polyamide 

resin and the polyolefin resin is set as a first resin, and the other resin is set as a second resin, the composition has a sea-island 

structure including a continuous phase C (2) consisting of the first resin and a dispersed phase c consisting of the second resin 

dispersed in the continuous phase C (2), and in a resin phase separation cross-sectional structure, a total of cross-sectional areas of 

dispersed phases having a cross-sectional area equal to or smaller than an average cross-sectional area of the reinforcing fiber (3) is 

20% or less with respect to a total of cross-sectional areas of all dispersed phases. 
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(57) Abstract : 

A package for liquids, consisting of a folding carton with bottom, hull and collar panels with a liquid-tight bag mounted therein, the 

upper side of which protrudes above the upper side of the collar panels, which cardboard can be folded open in such a way that aiso 

the bag is opened with a closing mechanism that can be locked and with the option to form a drinking or pouring spout that is covered 

by the fop of the bag. 
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(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ACCENTURE GLOBAL SOLUTIONS LIMITED 
      Address of Applicant :3 Grand Canal Plaza, Grand Canal 

Street Upper, Dublin 4, Ireland Ireland 

(72)Name of Inventor : 

   1)Krishna KUMMAMURU 

   2)Swati TATA 

   3)Guruprasad DASAPPA 

   4)Chung-Sheng LI 

   5)Madhura SHIVARAM 

   6)Vivek CHENNA 

   7)Deepak DALWANI 

   8)Venkata RAMAKRISHNAP 

   9)Mudita SHAH 

   10)Chetan N. YADATI 
 

(57) Abstract : 

An Al-based data processing system analyzes a received information request to generate an interactive visualization including data 

responsive to the information request. The information request is processed to obtain the primary entity and one or more informational 

items related to the primary entity. Auxiliary entities and informational items related to the primary entity are identified and searches 

are executed on a knowledge base and the internet. The results from the searches are analyzed to obtain knowledge nuggets which are 

included into a selected one of a visualization template to generate the interactive visualization. If it is determined via user interactions 

with the interactive visualization that an informational gap exists between the information request and the data in the interactive 

visualization, the interactive visualization can be updated to address the informational gap. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018447 A 

(19) INDIA  

(22) Date of filing of Application :08/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD AND LONG-STATOR LINEAR MOTOR FOR TRANSFERRING A TRANSPORT UNIT 

AT A TRANSFER POSITION 
 

  

(51) International classification  :B60L 13/00  

(31) Priority Document No  :18176080.2  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  
:EUROPEAN 

UNION 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)B&R Industrial Automation GmbH 
      Address of Applicant :B & R STRAE 1 5142 EGGELSBERG 

AUSTRIA Austria 

(72)Name of Inventor : 

   1)Dr. Andreas Weber 

   2)Friedrich Forthuber 
 

(57) Abstract : 

In order to implement a transfer position in a long-stator linear motor, in which position a transport unit (Tn) is magnetically steered in 

order to be deflected from a first transport sec¬tions (Am) to a second transport section (An), a stator current OAI, U2) is impressed 

into the drive coils (7, 8) interacting with the transport unit (Tn) on a first side of the transport unit (Tn) in the transfer area in order to 

generate the steering effect (L) on this first side, which stator current either generates only an electromagnetic lateral force (FEMSI, 

FEMS2) or causes only a braking force (FB) against the movement direction (x) of the transport unit (Tn), or only a combination 

thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018510 A 

(19) INDIA  

(22) Date of filing of Application :09/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD FOR PRELOADING APPLICATION, STORAGE MEDIUM, AND TERMINAL 
 

  

(51) International classification  :G06F9/44505  

(31) Priority Document No  :201810531573.5  

(32) Priority Date  :29/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :NO. 18, HAIBIN ROAD, WUSHA, 

CHANG'AN, DONGGUAN, GUANGDONG 523860, CHINA 

China 

(72)Name of Inventor : 

   1)CHEN, YAN 

   2)LIU, YAOYONG 
 

(57) Abstract : 

Amethod for preloading an application, a storage medium, and a terminalare provided. The method includes the following. 

Anapplicationto be preloadedis determined in response to an event of application preloadingbeingtriggered.When a new 

applicationinstalled within a time-windowexists, whetherthenew applicationbelongs to the application to be preloadedis determined. 

Thenew applicationand the application to be preloadedare preloaded in response to determiningthatthe new application does not 

belong to the application to be preloaded.By adoptingtechnical solution described above, both thenew applicationand the application 

to be preloadedare preloaded, whichcanimprove the hit rate of preloading anapplication that the user actually launches, 

therebyincreasingnot only the launchingspeed of the application to be preloaded, but also the launchingspeed of the new application. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018514 A 

(19) INDIA  

(22) Date of filing of Application :09/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : PULLEY DEVICE 
 

  

(51) International classification  :F16D41/206  

(31) Priority Document No  :201810531512  

(32) Priority Date  :29/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Zhongshan Opike Hardware Products Co., Ltd 
      Address of Applicant :No.11, Ruihe Road,Yongning Luosha 

District, Xiaolan Town, Zhongshan, Guangdong 528403 (CN) 

China 

(72)Name of Inventor : 

   1)Jiangde, XU 
 

(57) Abstract : 

The present invention discloses a pulley device which comprises apulley housing; a sliding plate which is vertically movable and 

mounted 

on the pulley housing; a pulley mounted on the sliding plate; a height adjusting mechanism for adjusting the height of the pulley; and a

 damper connecting the sliding plate and the pulley housing. The pulley device provided by the present invention solved the problems 

that it is difficult for the screwdriver to adjust the height of the pulley, and some hair or wool being inserted into the adjustment hole, 

and the thread of the adjusting screw is easy to be damaged in use. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914018776 A 

(19) INDIA  

(22) Date of filing of Application :10/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : REBAR COUPLER 
 

  

(51) International classification  :F16B 7/00  

(31) Priority Document No  
:10-2018-

0064058  

(32) Priority Date  :04/06/2018 

(33) Name of priority country  
:Republic 

of Korea 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)LEE, Yang Oun 
      Address of Applicant :207-1406, 122, Hambak-ro,Gimhae-si, 

Gyeongsangnam-do 50958, Republic of Korea Republic of Korea 

(72)Name of Inventor : 

   1)LEE, Yang Oun 
 

(57) Abstract : 

A disclosed rebar coupler includes a first coupling member, a second coupling member, and a coupling means. Accordingly, the 

connection angle between the first coupling member and the second coupling member is variable to a desired angle. The connection 

angle between rebars to be connected may be rapidly and conveniently varied at an industrial site to which the rebars are applied. A 

disclosed rebar coupler includes a first coupling member, a second coupling member, and a coupling means. Accordingly, the 

connection angle between the first coupling member and the second coupling member is variable to a desired angle. The connection 

angle between rebars to be connected may be rapidly and conveniently varied at an industrial site to which the rebars are applied. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914019375 A 

(19) INDIA  

(22) Date of filing of Application :15/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : OPHTHLAMIC LENS COMPRISING LENSLETS FORPREVENTING AND/OR SLOWING MYOPIA 

PROGRESSION 
 

  

(51) International classification  :G02C 7/00  

(31) Priority Document No  :15/992487  

(32) Priority Date  :30/05/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Johnson & Johnson Vision Care, Inc. 
      Address of Applicant :7500 Centurion Parkway, Jacksonville, 

Florida 32256, USA, U.S.A. 

(72)Name of Inventor : 

   1)Lau, Manwai Charis 

   2)Brennan, Noel 

   3)Chehab, Khaled 

   4)Cheng, Xu 

   5)Collins, Michael 

   6)Davis, Brett 

   7)Ritchey, Eric R. 

   8)Yi, Fan 
 

(57) Abstract : 

Contact lenses incorporating an array of non-coaxial lenslets with add power that create non-coaxial myopic defocus within the optic 

zone of the lens may be utilized to prevent and/or slow myopia progression. The positive, non-coaxial lenslets cover about twenty to 

eighty percent of the central pupil area to deliver positive foci of light in front of the retina to slow the rate of myopia progression. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914019649 A 

(19) INDIA  

(22) Date of filing of Application :17/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD AND DEVICE FOR PRELOADING APPLICATION, STORAGE MEDIUM AND 

INTELLIGENT TERMINAL• 
 

  

(51) International classification  :H04L 29/00  

(31) Priority Document No  :201810532722.X  

(32) Priority Date  :29/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No.18, Haibin Road, Wusha, Chang'an, 

Dongguan, Guangdong 523860, China. China 

(72)Name of Inventor : 

   1)CHEN, Yan 

   2)LIU, Yaoyong 
 

(57) Abstract : 

It is provided a method for preloading an application, which belongs to the field of 

application loading technologies. The method includes that: in response to receiving a push message from an application, a message 

content of the push message is acquired (110); whether the application is to be preloaded is determined (120) based on the message 

content; and an application interface corresponding to the application to be preloaded is preloaded (130) in a precreated preloading 

active window stack. A terminal is also provided. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020056 A 

(19) INDIA  

(22) Date of filing of Application :21/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : CATHODE MIXTURE, ALL SOLID STATE BATTERY, AND METHOD FOR PRODUCING 

CATHODE MIXTURE 
 

  

(51) International classification  
:H01M 

4/00  

(31) Priority Document No  
:2018-

106351  

(32) Priority Date  :01/06/2018 

(33) Name of priority country  :Japan 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)TOYOTA JIDOSHA KABUSHIKI KAISHA 
      Address of Applicant :1, Toyota-cho, Toyota-shi, Aichi-ken, 

471-8571, Japan Japan 

(72)Name of Inventor : 

   1)Masafumi NOSE 
 

(57) Abstract : 

An object of the present disclosure is to produce a cathode mixture with high capacity. The present disclosure achieves the object by 

providing a cathode mixture characterized by comprising: a cathode active material including a S element; a sulfur containing 

compound including an M element, which is Ge, Sn, Si, B or Al, and a S element; a conductive auxiliary material; and substantially no 

Li element. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020113 A 

(19) INDIA  

(22) Date of filing of Application :21/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : WATERBORNE CLEAR INK COMPOSITIONS 
 

  

(51) International classification  
:C09D 

11/00  

(31) Priority Document No  :15/997,753  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)XEROX CORPORATION 
      Address of Applicant :P.O. Box 4505 Norwalk CT 06856, 

United States of America U.S.A. 

(72)Name of Inventor : 

   1)Naveen Chopra 

   2)Robert Christopher Claridge 

   3)Biby Esther Abraham 

   4)Carolyn Moorlag 

   5)Guerino G. Sacripante 
 

(57) Abstract : 

An aqueous ink composition including water; an optional co-solvent; a sulfonated polyester, wherein the sulfonated polyester has a 

degree of sulfonation of at least about 3.5 mol percent; and an isoprene rubber. A process of digital offset printing including applying 

an ink composition onto a re-imageable imaging member surface at an ink take up temperature, the re-imageable imaging member 

having dampening fluid disposed thereon; forming an ink image; transferring the ink image from the re-imageable surface of the 

imaging member to a printable substrate at an ink transfer temperature; wherein the ink composition comprises water; an optional co-

solvent; a sulfonated polyester having a degree of sulfonation of at least about 3.5 mol percent; and an isoprene rubber. A process 

including combining a sulfonated polyester resin, having a degree of sulfonation of at least about 3.5 mol percent, water, an optional 

co-solvent, and an isoprene rubber to form an aqueous ink composition, wherein the ink composition is substantially colorless. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020257 A 

(19) INDIA  

(22) Date of filing of Application :22/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : VACUUM AND/OR PRESSURE FILTRATION DEVICE FOR FILTRATION OF A SUSPENSION• 
 

  

(51) International classification  
:B01D 

33/00  

(31) Priority Document No  
:18 175 

993.7  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ANDRITZ KMPT GmbH 
      Address of Applicant :Industriestrasse 1-3, 85256 Vierkirchen, 

Germany, Germany 

(72)Name of Inventor : 

   1)KNOBLOCH, Wolfgang 

   2)SCHERER, Dieter 
 

(57) Abstract : 

Vacuum and/or pressure filtration device for filtration of a suspension which comprises a solid and a liquid, comprising a filter drum, 

wherein the filter drum defines a drum axis, is supported rotatably around the drum axis, comprises an outer jacket, by which a 

plurality of filter cells are formed, which extend along the drum axis, which are arranged adjacent to each other all around the drum 

axis, and which are equipped on their outer side with a filter medium, comprises an inner jacket, which is arranged adjacent to the 

outer jacket, which has an inner jacket outer surface, which limits the filter cells radially inside such that by the inner jacket outer 

surface a plurality of draining surfaces are formed, on which the liquid passing through the respective filter medium during filtration 

of the suspension can drain as a filtrate. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020264 A 

(19) INDIA  

(22) Date of filing of Application :22/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AQUEOUS INK COMPOSITION COMPRISING POLYISOPRENE 
 

  

(51) International classification  
:C09D 

11/00  

(31) Priority Document No  :15/997,746  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)XEROX CORPORATION 
      Address of Applicant :201 Merritt 7 Norwalk, Connecticut 

06851-1056, United States of America U.S.A. 

(72)Name of Inventor : 

   1)Naveen Chopra 

   2)Biby Esther Abraham 

   3)Guerino G. Sacripante 

   4)Carolyn Moorlag 
 

(57) Abstract : 

An aqueous ink composition including water; an optional co-solvent; an optional colorant; a sulfonated polyester; and an isoprene 

rubber. A process of digital offset printing, the process including applying an ink composition onto a re-imageable imaging member 

surface at an ink take up temperature, the re-imageable imaging member having dampening fluid disposed thereon; forming an ink 

image; transferring the ink image from the re-imageable surface of the imaging member to a printable substrate at an ink transfer 

temperature; wherein the ink composition comprises: water; an optional co-solvent; an optional colorant; a sulfonated polyester; and 

an isoprene rubber. A process including combining a sulfonated polyester resin, water, an optional co-solvent, an optional colorant, a 

sulfonated polyester, and an isoprene rubber to form an aqueous ink composition. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020408 A 

(19) INDIA  

(22) Date of filing of Application :23/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : FILTER DRUM FOR A VACUUM AND/OR PRESSURE FILTRATION DEVICE• 
 

  

(51) International classification  
:B01D 

33/00  

(31) Priority Document No  
:18 175 

971.3  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :EPO 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ANDRITZ KMPT GmbH 
      Address of Applicant :Industriestrasse 1-3, 85256 Vierkirchen, 

Germany, Germany 

(72)Name of Inventor : 

   1)KNOBLOCH, Wolfgang 

   2)SCHERER, Dieter 
 

(57) Abstract : 

Filter drum for a vacuum and/or pressure filtration device for the filtration of a suspension, which comprises a solid and a liquid, 

comprising: a drive shaft via which the filter drum is rotatably supportable and rotatably drivable, a filter drum body which is formed 

in a manner separated from the drive shaft, to which the drive shaft extends centrally and which includes a first drum end wall and a 

second drum end wall as well as a drum jacket wall which extends, along the drive shaft, between the first drum end wall and the 

second drum end wall and connects the first drum end wall and the second drum end wall to each other, and a first clamping ring set 

and a second clamping ring set, corresponding to the first drum end wall and the second drum end wall, respectively, by which, in a 

respective manner, the first drum end wall and the second drum end wall are, via radial clamping, fixedly connected to the drive shaft 

such that a driving torque applied to the drive shaft is correspondingly transmittable from the drive shaft to the first drum end wall 

and/or the second drum end wall and, thereby, to the filter drum body via the first clamping ring set and/or the second clamping ring 

set, respectively. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020451 A 

(19) INDIA  

(22) Date of filing of Application :23/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : AQUEOUS INK COMPOSITION COMPRISING A POLYMER ADDITIVE 
 

  

(51) International classification  
:C09D 

11/00  

(31) Priority Document No  :15/997,770  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Xerox Corporation 
      Address of Applicant :P.O Box 4505 Norwalk, CT 06856, 

United States of America U.S.A. 

(72)Name of Inventor : 

   1)Robert Chirstopher Claridge 

   2)Biby Esther Abraham 

   3)Naveen Chopra 

   4)Carolyn Moorlag 

   5)Guerino G. Sacripante 
 

(57) Abstract : 

An aqueous ink composition including water; an optional co-solvent; an optional colorant; a polyester; and a polymer additive, 

wherein the polymer additive is selected from a member of the group consisting of styrene-butadiene, acrylonitrile-butadiene, 

acrylonitrile-butadiene-styrene, and combinations thereof. A process of digital offset printing including applying an ink composition 

onto a re-imageable imaging member surface at an ink take up temperature, the re-imageable imaging member having dampening 

fluid disposed thereon; forming an ink image; transferring the ink image from the re-imageable surface of the imaging member to a 

printable substrate at an ink transfer temperature. A process including combining water, an optional co-solvent, an optional colorant, a 

polyester, and a polymer additive, wherein the polymer additive is selected from a member of the group consisting of styrene-

butadiene, acrylonitrile-butadiene, acrylonitrile-butadiene-styrene, and combinations thereof, to form an aqueous ink composition. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020454 A 

(19) INDIA  

(22) Date of filing of Application :23/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SULFONATED POLYESTER INK 
 

  

(51) International classification  

:C09D 

11/00 C08J 

3/00 C08G 

18/00  

(31) Priority Document No  :16/000,401  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Xerox Corporation 
      Address of Applicant :201 Merritt 7 Norwalk, Connecticut 

06851-1056, United States of America U.S.A. 

(72)Name of Inventor : 

   1)Naveen Chopra 

   2)Rob Claridge 

   3)Biby Esther Abraham 

   4)Carolyn Moorlag 

   5)Jonathan Siu-Chung Lee 

   6)Guerino Sacripante 
 

(57) Abstract : 

An aqueous ink composition including water, an optional co-solvent, a sulfonated polyester, and a polyurethane dispersion, and 

process of making thereof. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914020507 A 

(19) INDIA  

(22) Date of filing of Application :23/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : LIGHT EMITTING DIODE DRIVE CIRCUIT, AND METHOD FOR DRIVING LIGHT EMITTING 

DIODE LOAD 
 

  

(51) International classification  :H05B 33/00  

(31) Priority Document No  :201810534398.5  

(32) Priority Date  :29/05/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)SILERGY SEMICONDUCTOR TECHNOLOGY 

(HANGZHOU) LTD 
      Address of Applicant :A1501,Technology Mansion, Eastern 

Software Park, No.90 Wensan Rd, Hangzhou, Zhejiang 310012, 

China China 
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   2)WANG, Jianxin 
 

(57) Abstract : 

A light emitting diode (LED) drive circuit and a method for driving an LED load are provided. The LED drive circuit includes a 

transistor, an LED load and a control circuit. The transistor and the LED load are connected in series with each other and receive a 

direct current bus voltage to generate an input current. The control circuit is configured to generate a drive signal for controlling an 

operation state of the transistor, to control a distribution range of the input current by controlling the amount of accumulated charge of 

an input current during a half power frequency period to be kept constant. In the LED drive circuit, a total amount of charge during the 

half power frequency period is kept constant by the charge control, so that no flickering occurs in the case that the input voltage 

fluctuates, and the efficiency of the LED drive circuit can be improved. 
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(57) Abstract : 

The disclosure provides a very simple and convenient method for producing a porous material of a water-soluble polymer. The herein 

disclosed method for producing a porous material of a water-soluble polymer includes a step of preparing a solution in which a water-

soluble polymer is dissolved in a mixed solvent of water mixed with a solvent having a boiling point higher than that of water, and a 

step of evaporating and thereby removing the mixed solvent from the solution. The solubility of the water-soluble polymer in the 

solvent having a boiling point higher than that of water is lower than the solubility of the water-soluble polymer in water. Voids are 

formed, in the step of evaporating and thereby removing the mixed solvent, by the solvent having a boiling point higher than that of 

water. 
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(57) Abstract : 

Provided is a vehicle lower structure capable of simplifying an attachment structure of a seat and effectively utilizing a space below 

the seat. The vehicle lower structure 1 includes an electrical component 11 provided at an interval from each of a first cross member 4, 

a second cross member 5, and a side sill 3 in a lower space of the seat, and an air conditioning duct 7 provided so as to bypass the 

electrical component 11. A seat bracket 9 for attachment of the seat is attached to each of an upper surface 41 of the first cross 

member 4 and an upper surface 51 of the second cross member 5. A hole 40 penetrating in the vehicle front-rear direction is formed in 

the first cross member 4. A connection portion of the air conditioning duct 7 and another air conditioning duct 13 is provided in the 

hole 40. 
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   1)Akira ADACHI 
 

(57) Abstract : 

To provide a hybrid vehicle that can reduces fuel consumption while keeping the rotational speed of the engine equal to or higher than 

the idling speed when the clutch is disengaged. A hybrid vehicle 1 includes: an engine 2; a motor generator 3 capable of assisting 

drive of the engine 2; a transmission 7 that transmits power of the engine 2 to wheels 7 and power of the motor generator 3 to the 

wheels 7; a clutch 8 that is provided between the engine 2 and the transmission 7 and between the motor generator 3 and the 

transmission 7, and engages and disengages power transmission between the engine 2 and the transmission 7 and between the motor 

generator 3 and the transmission 7; and a controller 12 that executes electric idle control, in which fuel supply to the engine 2 is 

stopped and output torque of the motor generator 3 is controlled in such a manner that rotational speed of the engine 2 becomes idling 

speed, when the clutch 8 is disengaged and both of the power from the engine 2 to the transmission 7 and the power from the motor 

generator 3 to the transmission 7 are cut off or when the transmission 7 is in a non-transmission state of the power to the wheels 7. 
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(57) Abstract : 

A limiting plate (6) of a road paver (1) is detachably attached to a traverse or to the chassis of the road paver to increase the basic 

working width. The limiting plate is arranged with variable spacing to a subgrade. In order to prevent the mix from flowing forwards 

in the direction of travel and at the same time improve the efficiency of the screw conveyor, in which a geometrically defined screw 

trough is formed, a limiting plate extension is arranged on the limiting plate so that it can be adjusted, particularly in the direction of 

the subgrade. 
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(57) Abstract : 

The invention concerns a motor vehicle lighting module (8) comprising semiconductor light source (12) with a generally plane 

lighting surface adapted to emit light along an emission axis perpendicular to said plane; a reflection surface (14) adapted to reflect the 

light emitted by the light source (12) so as to form, along an optical axis (16), a cut-off light beam, and comprising a central zone 

(14.1) and at least one zone (14.2-14.5) lateral with respect to the central zone (14.1); the or at least one lateral zone (14.2, 14.3) is 

configured to form a horizonal cut-off luminous image. 
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(57) Abstract : 

A method, a device, and an integrated circuit utilizes a temperature restricted mode. The method includes determining a temperature 

of the device. When the temperature is below a first threshold, the method includes enabling a first mode comprising select network 

operations. When the temperature is above a brick threshold, the method includes enabling a second mode comprising disabling the 

select network operations. When the temperature is above the first threshold and below the brick threshold, the method includes 

enabling a third mode comprising modifying at least one of the select network operations. 
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(57) Abstract : 

The invention relates to a method for determining a functional status at a workstation (1) of a textile machine (18), in particular an 

open-end or air-jet spinning machine, wherein the textile machine (18) comprises a plurality of workstations (1), and wherein a 

workstation (1) comprises at least one drive (11) in each case, with the aid of which at least one treatment means (4, 5, 6, 7, 8, 9, 10, 

19, 20) of the particular workstation (1), which is associated with the drive (11), can be operated for the purpose of treating a fiber 

material (2, 3, 16). According to the invention, the functional status of at least one treatment means (4, 5, 6, 7, 8, 9, 10, 19, 20) and/or 

at least one drive (11) of the workstation (1) is determined on the basis of a measurement of a load variable, namely a load angle (a), 

of the at least one drive (11). Moreover, the invention relates to a textile machine for carrying out the method for determining a 

functional status at a workstation (1). 
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   1)Mario Maleck 
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(57) Abstract : 

The present invention relates to a method for operating a textile machine, in particular an open-end or air-jet spinning machine, 

wherein the textile machine comprises a plurality of workstations (1) which are at least partly driven by a single motor, wherein at 

least one stepper motor (17) is assigned to a workstation (1). According to the invention, it is provided that a load variable of the 

stepper motor (17), in particular a load angle, is measured and an approach by an element (5; 7; 9; 11; 12; 14; 16) driven by the 

stepper motor (17) to an end position (E) is detected on the basis of a change of the load variable, in particular an increase of the load 

angle. Moreover, the invention relates to a textile machine, in particular an open-end or air-jet spinning machine, comprising a 

plurality of workstations (1) which are at least partly driven by a single motor, wherein at least one stepper motor (17) is assigned to a 

workstation (1), and wherein the workstation (1) comprises a device for measuring a load variable of the stepper motor (17), in 

particular a load angle, as well as a controller (18) which operates the stepper motor (17) according to the preceding description. 
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(57) Abstract : 

The present disclosureprovidesa mobile terminal (100)and a system (30) for controlling alaser projector(10). The system (30)includes 

a first drive circuit(31), a second drive circuit(32), a microprocessor(35)coupled to the first drive circuit(31), and an application 

processor(33).The first drive circuit(31)isconfigured to output an electrical signal to the laser projector(10). The second drive 

circuit(32)isconfiguredto supplypower to the first drive circuit(31). Theapplication processor(33)isconfigured to, read a preset signal 

from the microprocessor(35), and power off the second drive circuit (32) to power off the first drive circuit (31) and the 

laserprojector(10), or send a reset signal for restarting the microprocessor(35)to the microprocessor(35), in response to that the 

application processor (33) cannot read the preset signal. 
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(57) Abstract : 

The present disclosureprovidesa mobile terminal (100)and a system (30) for controlling alaser projector(10). The system (30)includes 

a first drive circuit(31), a second drive circuit(32), a watchdog timer(34),a microprocessor(35), and an application processor(33). The 

first drive circuit(31)isconfigured to output an electrical signal to the laser projector(10). The second drive circuit(32)isconfiguredto 

supply power to the first drive circuit(31).Themicroprocessor (35)is configured to send a first predetermined signal to the watchdog 

timer (34). The application processor (33)is configured to senda second predetermined signal to the watchdog timer (34). The 

watchdog timer (34)is configured to power off the second drive circuit (32), in response to that the watchdog timer (34)does not 

readthe first predetermined signal or the second predetermined signal. 
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(57) Abstract : 

A device, system, and method improve a call setup time. The method is performed at a device configured to establish first and second 

network connections where the second network performs circuit switched voice calls. The method includes receiving a call input to 

perform a call and determining whether the device is registered with a first feature to perform the call based on an Internet Protocol 

(IP). When the device is registered with the first feature, the method includes determining whether timeouts for attempting previous IP 

calls is greater than a threshold. When the timeouts are at least the threshold, the method includes deregistering from the first feature 

and performing a circuit switched fallback (CSFB) procedure including a handover from the first network to the second network. The 

method includes performing the call as a circuit switched call. 
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(57) Abstract : 

A control system (30) for a laser projector (10), a terminal (100) and a control method for the laser projector (10) are provided. The 

control system (30) includes a first driving circuit (31), a microprocessor (35) and an application processor (33). The first driving 

circuit (31) is connected with the laser projector (10). The first driving circuit (31) is configured to drive the laser projector (10) to 

project laser. The microprocessor (35) is connected with the first driving circuit 

(31). The applicationprocessor (33) is connected with the microprocessor (35). The application processor (33) is configured to send a 

control signalto the microprocessor (35) according to a distance between a human eye and the laser 

projector (10). The microprocessor (35) controls the first driving circuit (31) according to the control signal to enable the laser 

projector (10) to project laseraccording to a predetermined parameter. 
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(57) Abstract : 

A fine spinning machine (1) includes a plurality of spinning units (2), an additive supply device (90), an additive supply path, an 

additive heating section (21), an additive temperature detection section (22), and a central control device (4). Each of the spinning 

units (2) including at least a draft device (7) and a spinning device (9) forms and winds a spun yarn (10). An additive supply device 

(90) is an additive supply source for supplying an additive. An additive supply path guides the additive from the additive supply 

device (90) to the spinning device (9) in each of the spinning units (2). An additive heating section (21) that is provided in the additive 

supply device (90) heats the additive. An additive temperature detection section (22) that is provided in the additive supply device (90) 

detects the additive temperature. The central control device (4) controls an operation of the additive heating section (21) based on a 

detection result of the additive temperature detection section (22). 
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(57) Abstract : 

A display may have an array of organic light-emitting diode display pixels operating at a low refresh rate. Each display pixel may 

include a drive transistor coupled in series with one or more emission transistors and a respective organic light-emitting diode 

(OLED). A semiconducting-oxide transistor may be coupled between a drain terminal and a gate terminal of the drive transistor to 

help reduce leakage during low-refresh-rate display operations. A silicon transistor may be further interposed between the 

semiconducting-oxide transistor and the gate terminal of the drive transistor. One or more capacitor structures may be coupled to the 

source terminal and/or the drain terminal of the semiconducting-oxide transistor to reduce rebalancing current that might flow through 

the semiconducting-oxide transistor as it is turned off. Configured in this way, any emission current flowing through the OLED will be 

insensitive to any potential drift in the threshold voltage of the semiconducting-oxide transistor. 
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(57) Abstract : 

A lamp unit includes: a light source module; and an optical system for projecting light emitted from the light source module with a 

required light distribution.  The light source module includes a thermally-conductive plate, a circuit board attached to the thermally-

conductive plate, and a light emitting element mounted on the circuit board and powered via the circuit board.  The thermally-

conductive plate is provided with a mounting portion for mounting the optical system at a predetermined position with the light 

emitting element as a reference. 
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(57) Abstract : 

An electronic assembly(5) and an electronic device (100) are provided. The electronic assembly (5) includesa bracket 

(521), a depth element (522) configured to acquire depth image information, a first camera (523)configured to acquire first hue image 

information, a projector (524)and a second camera (561)configured to acquiresecond hue image information. Thedepth element(522), 

the first camera(523), the projector(524) and the second camera(561) are arranged on the bracket (521) together, and the second 

camera(561) is arrangedbetween the depth element (522)and the first camera(523), and an image 

acquisition directionof the second camera (561)is opposite to an image acquisition directionof the first camera(523). 
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(57) Abstract : 

A clutch device (7) includes a shaft body (10), a rotating body (20), a coil spring (30), a first seat (19), and a second seat (15). The coil 

spring is provided between the shaft body and the rotating body, concentric with the shaft body and the rotating body. The first seat is 

provided in the rotating body. A first end of the coil spring is mounted on the first seat. The second seat is provided in the shaft body. 

A second end of the coil spring is mounted on an outer circumferential surface of the second seat in an interference-fitted state while 

being allowed to elastically deform in a radially expanding direction. The second seat is a body separate from the shaft body and 

includes a surface having undergone an anti-wear treatment at least in the outer circumferential surface. 
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(57) Abstract : 

A lubricant composition having greater than 50 percent by weight of a base oil, a dispersant composition comprising: i) optionally a 

first dispersant comprising one or more reaction products of at least one polyisobutenyl succinic acid or anhydride having a 

polyisobutenyl group with a number average molecular weight that is less than or equal to 1300, and at least one polyamine; and ii) a 

second dispersant comprising one or more reaction products of at least one polyisobutenyl succinic acid or anhydride having a 

polyisobutenyl group with a number average molecular weight greater than 1300, and at least one polyamine; and at least one ashless 

antioxidant; and wherein a weight ratio of the second dispersant to the dispersant composition is 0.66:1 to 1:1 or a ratio of the weight 

percentages of nitrogen contributed by the second dispersant to nitrogen of the dispersant composition is 0.62:1 to 1:1. 
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(57) Abstract : 

Provided is a nonaqueous electrolyte secondary battery in which lithium fluorosulfonate is added to the nonaqueous electrolyte 

solution and which exhibits excellent low-temperature input characteristics after long-term storage at high temperatures. The 

nonaqueous electrolyte secondary battery disclosed herein includes a positive electrode, a negative electrode, and a nonaqueous 

electrolyte solution. The positive electrode is provided with a positive electrode active material layer. This positive electrode active 

material layer contains trilithium phosphate and, as a positive electrode active material, a lithium transition metal composite oxide that 

contains at least lithium, nickel, manganese, and cobalt. The negative electrode has a coating film on its surface. The nonaqueous 

electrolyte solution contains lithium fluorosulfonate. The mass proportion of the trilithium phosphate with reference to the positive 

electrode active material is not less than 0.9 mass% and not more than 4.25 mass%. The content of the lithium fluorosulfonate in the 

nonaqueous electrolyte solution is not less than 0.135 mass% and not more than 0.850 mass%. 
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(57) Abstract : 

Disclosed herein are techniques for enabling a user to activate a new device with a Mobile Network Operator (MNO) without 

requiring the user to provide MNO authentication credentials that are easily forgotten. The user activates the new device using 

credentials from an existing device (associated with the user) that is trusted by the MNO and also using a trust score provided by a 

third-party server that has knowledge of associations between the user and the existing device. The new device can be a supplemental 

device, such as a wearable device to a cellular phone, where both devices remain capable of accessing services provided by the MNO 

after the new device is activated with the MNO. The new device can also be a replacement device, such as a new phone, tablet, or 

wearable device, where the new device supplants access to services provided by the MNO for an existing device. 
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(57) Abstract : 

A device implementing multi-scheme transaction credentials for a mobile transaction system includes a processor configured to 

transmit, to a mobile transaction system server, a request to provision a transaction credential on a device secure element. The 

processor is further configured to receive, from the mobile transaction system server, a provisioning script that, when executed by the 

device secure element, provisions, on the device secure element, a first applet corresponding to a first transaction network for the 

transaction credential and a second applet corresponding to a second transaction network for the transaction credential, the first and 

second applets being provisioned as an applet group having a shared life cycle. The processor is configured to, upon execution of the 

provisioning script, provide, for display, a single representation of the transaction credential corresponding to both the first and second 

applets. 
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(57) Abstract : 

The present disclosure provides BCMA binding molecules that specifically bind to human BCMA, conjugates comprising the BCMA 

binding molecules, and pharmaceutical compositions comprising the BCMA binding molecules and the conjugates. The disclosure 

further provides methods of using the BCMA binding molecules to treat cancers that express cell surface BCMA. The disclosure yet 

further provides recombinant host cells engineered to express the BCMA binding molecules and methods of producing the BCMA 

binding molecules by culturing the host cells under conditions in which the BCMA binding molecules are expressed. 
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(57) Abstract : 

Methods and systems for controlling the heading of a mining machine while the mining machine performs a cutting operation. One 

system includes a cutting system and a set of left and right tracks of the mining machine. The system also includes a lidar sensor 

mounted to the mining machine. The system also includes an electronic processor configured to receive the data from the lidar sensor. 

The electronic processor is also configured to determine a current heading of the mining machine based on the data received from the 

lidar sensor and compare the current heading to a target heading of the mining machine. In response to the current heading not being 

different from the target heading of the mining machine by a predetermined amount, the electronic processor is configured to control 

the mining machine to adjust the current heading of the mining machine. 
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(57) Abstract : 

An electronic device and method for taking a picture using the electronic device are provided. The electronic device includes a 

housing (1), a display screen (2) mounted on the housing (1), and a camera (3). The display screen (2) includes a first display region 

(21) and a second display region (22). The first display region (21) has a pixel density less than that of the second display region (22). 

The camera (3) includes a lens (31) facing toward the first display region (21). At least a part of the camera (3) is movable, such that 

the lens (31) of the camera (3) is movable in a plane parallel to the first display region (21). The lens (31) is configured to take at least 

two initial pictures at positions in the first display region (21) that are different from each other. A target picture free from pixels of 

the first display region (21) is synthesized based on the at least two initial pictures. 
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(57) Abstract : 

A scanning imaging part may include a transparent body (110), a light blocking ink (120), a charged liquid droplet (121), and a 

microfluidic component (130). The transparent body (110) may include a first face (111) and a second face (113). An image sensor 

(114) may be arranged on the second face (113). The charged liquid droplet (121) and the light blocking ink (120) may be insoluble 

with each other, and filled in a liquid flow channel (112). The charged liquid droplet (121) may transmit a part of light incident from 

the first face (111) through the charged liquid droplet (121) to the image sensor (114). The microfluidic component (130) may drive 

the charged liquid droplet (121) to move in the liquid flow channel (112). Light incident from the first face (111) may be scanned via 

the charged liquid droplet (121) and form a scanning image by the image sensor (114). 
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(57) Abstract : 

An electronic device, an input/output assembly and a bracket structureare provided. The bracket structureincludes a first 

bracketconfigured hold at least twofirst input/output modules.The first bracket includes a first face, a second face and a third face. The 

first face and the second face arearranged on two opposite sides of the first bracket. The third face is connected to the first face and the 

second face. The second face is provided with at least two accommodating chambers. The first face is 

providedwith at least two through holes correspondingto the at least two accommodating chambers. The third face is provided with a 

mounting hole passing throughthe first face and the second face. Themounting hole is arranged between 

twoof the at least twoaccommodating chambers. 
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(57) Abstract : 

The surgical instrument (10) according to the invention comprises a jaw tool (16) with two branches (20a, 20b) that can be closed for 

grasping tissue. In order to transmit the closing force to at least one branch (20a, 20b), the branch (20a, 20b) is coupled with a 

preferably manually actuatable pull/push element (50), and, for coupling, an actuating pin (46) that supports a sleeve (70) interacts via 

the sleeve with a coupling track (65a, 65b; 66a, 66b), in which case the sleeve rolls off the coupling track (65a, 65b; 66a, 66b). In this 

manner, any deformation, abrasion or burr formation on the coupling track (65a, 65b; 66a, 66b) is prevented to such an extent that, 

even after numerous closing movements of the branches (20a, 20b), said branches can still be actuated unimpaired by any wear of the 

coupling track (65a, 65b; 66a, 66b) and the actuating pin (46), respectively. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914022043 A 

(19) INDIA  

(22) Date of filing of Application :03/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : BONDED ROTOR SHAFT 
 

  

(51) International classification  :H02K 1/00  

(31) Priority Document No  :15/997,161  

(32) Priority Date  :04/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)ABB Schweiz AG 
      Address of Applicant :BROWN BOVERI STRASSE 6 5400 

BADEN SWITZERLAND Switzerland 

(72)Name of Inventor : 

   1)Colin E. Tschida 

   2)Darren Tremelling 
 

(57) Abstract : 

A rotor is provided for an electric motor. The rotor shaft is located within a central opening of the rotor core. The central opening is 

sized larger than the rotor shaft such that a circumferential gap exists between the rotor core and the rotor shaft while the shaft is 

located by protrusions in the central opening of the rotor core. The circumferential gap is filled with a resin. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914022127 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : DRILLING AND BOLTING DEVICE 
 

  

(51) International classification  :B27C 5/00  

(31) Priority Document No  :62/680,696  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Joy Global Underground Mining LLC 
      Address of Applicant :40 Pennwood Place, Suite 100, 

Warrendale, PA 15086, United States of America U.S.A. 

(72)Name of Inventor : 

   1)WILLAMAN, Patrick Ross 
 

(57) Abstract : 

A drill device includes a base frame, a feed frame supported for movement relative to the base frame, and a feed device for inserting a 

drill element into a rock surface. The base frame includes a pair of fluid cylinders. The feed frame extends along a feed axis and 

includes a plurality of guide bars aligned parallel to the feed axis. The feed device is supported for movement relative to the feed 

frame in a direction parallel to the feed axis. The feed device includes a first guide member and a second guide member. The first 

guide member engages a surface of at least one of the guide bars, and the second guide member engages another surface of at least one 

of the guide bars. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914022167 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : STORAGE MEDIUM, ELECTRONIC DEVICE AND IMAGE PROCESSING METHOD 
 

  

(51) International classification  :H04N 5/00  

(31) Priority Document No  :201810564121.7  

(32) Priority Date  :04/06/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No. 18 Haibin Road, Wusha, 

Chang™an, Dongguan, Guangdong-523860, China China 

(72)Name of Inventor : 

   1)ZHANG, Lei 

   2)SUN, Jingyang 

   3)YANG, Le 
 

(57) Abstract : 

The present disclosure provides an electronic device, a storage medium, and an image processing method, wherein, the electronic 

device includes a processing unit, a camera and a display screen covering the camera. Wherein, the display screen includes a light 

transmission area and a non-light transmission area, is configured to display a first image on the non-light transmission area under the 

control of the processing unit. The camera is disposed under the light transmission area, includes a projection assembly and an 

imaging assembly both electrically connected to the processing unit. The projection assembly is configured to project a second image 

on the display screen under the control of processing unit thereby to display the image on the light transmission area of the display 

screen, and the imaging assembly is configured to capture a third image through the light transmission area of the display screen. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201914022209 A 

(19) INDIA  

(22) Date of filing of Application :04/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : APPLICATION PRELOADING METHOD AND DEVICE, STORAGE MEDIUM AND TERMINAL 
 

  

(51) International classification  :G06F 16/00  

(31) Priority Document No  :201810578120.8  

(32) Priority Date  :05/06/2018 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date  

:NA 

:NA 

(87) International Publication No  : NA  

(61) Patent of Addition to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GUANGDONG OPPO MOBILE 

TELECOMMUNICATIONS CORP., LTD. 
      Address of Applicant :No. 18 Haibin Road, Wusha, 

Chang™an, Dongguan, Guangdong-523860, China China 

(72)Name of Inventor : 

   1)Shiguang HAN 

   2)Yan CHEN 
 

(57) Abstract : 

The embodiments of the disclosure provide an Application (APP) preloading method and device, a storage medium and a terminal. 

The method includes that: when an APP preloading event is detected to be triggered, an APP to be preloaded is determined; whether a 

first APP which is being started in foreground exists or not is judged; and if NO, the APP to be preloaded is preloaded. According to 

the application, with adoption of the technical solution, not only low speed and non-fluency, caused by preloading the APP, for 

starting of the APP in foreground may be effectively avoided, but also a speed of preloading the APP to be preloaded may be 

effectively increased, so that a speed of starting the APP to be preloaded may be increased. 

  

 

No. of Pages : 37 No. of Claims : 10 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57558 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917020184 A 

(19) INDIA  

(22) Date of filing of Application :21/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : COMPOSITION OF THERMOPLASTIC POLYURETHANE SHEET FOR BAG OR BILLFOLD 
 

  

(51) International classification  :C08L75/04C08K3/36C08J5/18  

(31) Priority Document No  :10-2017-0088279  

(32) Priority Date  :12/07/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application No 

        Filing Date 

:PCT/KR2018/006234  

:31/05/2018 

(87) International Publication No  :WO 2019/013450  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)PARK, Heedae 
      Address of Applicant :(Yonsan-dong, Yonsan LG Apt) #122-

802, 200, Gobun-ro Yonje-Gu Busan 47585 Republic of Korea 

(72)Name of Inventor : 

   1)PARK, Heedae 
 

(57) Abstract : 

The present invention suggests a composition of a thermoplastic polyurethane sheet for bags or billfolds, in which a sheath of the bags 

or billfolds is manufactured with a TPU sheet, which is an environmentally friendly material and exhibits excellent physical 

properties, but not with a PVC sheet, which is an environmentally regulated material, whereby excellent elasticity and resiliency, 

which are original material characteristics of TPU sheets, solve the drawback in that it is difficult to form a part at which folding 

occurs to shape a bag or billfold and good formability (foldability) can be achieved without changing physical properties of TPU. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917021080 A 

(19) INDIA  

(22) Date of filing of Application :28/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEMS AND METHODS FOR MANAGING A WEIGHT OF A PLANT IN A GROW POD 
 

  

(51) International classification  :A01G31/04A01C7/00G01B13/04  

(31) Priority Document No  :62/519704  

(32) Priority Date  :14/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/035037  

:30/05/2018 

(87) International Publication 

No  
:WO 2018/231516  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GROW SOLUTIONS TECH LLC 
      Address of Applicant :487 East 1750 North Vineyard, Utah 

84059 United States of America U.S.A. 

(72)Name of Inventor : 

   1)MILLAR, Gary Bret 

   2)HURST, Michael Stephen 

   3)WOODBURY, Taylor John 
 

(57) Abstract : 

An assembly line grow pod includes a seeding region, a harvesting region, a track that extends 

between the seeding region and the harvesting region, a cart including a tray for holding plant matter, and a wheel coupled to the tray, 

where the wheel is engaged with the track, and a weight 

sensor positioned on the cart or the track, where the weight sensor is positioned to detect a weight of the plant matter positioned within 

the cart. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917021082 A 

(19) INDIA  

(22) Date of filing of Application :28/05/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEMS FOR PROVIDING AN ASSEMBLY LINE GROW POD 
 

  

(51) International classification  :A01G31/04A01G9/24B65G43/02  

(31) Priority Document No  :62/519304  

(32) Priority Date  :14/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/035783  

:04/06/2018 

(87) International Publication 

No  
:WO 2018/231558  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GROW SOLUTIONS TECH LLC 
      Address of Applicant :487 East 1750 North Vineyard, Utah 

84059 United States of America U.S.A. 

(72)Name of Inventor : 

   1)MILLAR, Gary Bret 

   2)STOTT, Mark Gerald 

   3)TUELLER, Todd Garrett 

   4)HURST, Michael Stephen 

   5)BENTLEY, Alan Ray 

   6)WOODBURY, Taylor John 

   7)HURST, Kevin 
 

(57) Abstract : 

Systems and methods for providing an assembly line grow pod are provided. One embodiment of a grow pod includes an exterior 

enclosure that defines an environmentally enclosed volume, a track that that is shaped into a plurality of helical structures defining a 

path, and a cart that receives a plant and traverses the track. Some embodiments include a sensor for determining output of the plant, a 

plurality of environmental affecters that alter an environment of the environmentally enclosed volume to alter the output of the plant, 

and a pod computing device that stores a grow recipe that, when executed by a processor of the pod computing device, actuates at 

least one of the plurality of environmental affecters. In some embodiments, the grow recipe alters a planned actuation of the at least 

one of the plurality of environmental affecters in response to data from the sensor indicating a current output of the plant. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917023388 A 

(19) INDIA  

(22) Date of filing of Application :13/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEMS AND METHODS FOR DETERMINING HARVEST TIMING FOR PLANT MATTER 

WITHIN A GROW POD 
 

  

(51) International 

classification  
:A01G31/04G01G19/34G06N99/00  

(31) Priority Document No  :62/519704  

(32) Priority Date  :14/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application 

No 

        Filing Date 

:PCT/US2018/035094  

:30/05/2018 

(87) International Publication 

No  
:WO 2018/231521  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GROW SOLUTIONS TECH LLC 
      Address of Applicant :487 East 1750 North Vineyard, Utah 

84059 U.S.A. 

(72)Name of Inventor : 

   1)MILLAR, Gary Bret 

   2)STOTT, Mark Gerald 

   3)TUELLER, Todd Garrett 
 

(57) Abstract : 

Systems and methods for determining harvest timing for a cart within an assembly line grow pod include identifying a type of the 

plant matter positioned within a cart, detecting at least one of a plant matter weight of the plant matter with a weight sensor, a plant 

matter height of the plant matter with a distance sensor, and a chlorophyll level of the plant matter with a camera, determining that the 

at least one of the detected plant matter weight, the detected plant matter height, and the detected chlorophyll level satisfies a harvest 

time parameters, and in response to determining that the detected plant matter weight, the detected plant matter height, and the 

detected chlorophyll level satisfy the harvest time parameters, directing the cart to a harvester system. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917025314 A 

(19) INDIA  

(22) Date of filing of Application :26/06/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SYSTEMS AND METHODS FOR UTILIZING PRESSURE RECIPES FOR A GROW POD 
 

  

(51) International classification  :A01G31/04A01G9/24  

(31) Priority Document No  :62/519304  

(32) Priority Date  :14/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/035276  

:31/05/2018 

(87) International Publication No  :WO 2018/231532  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)GROW SOLUTIONS TECH LLC 
      Address of Applicant :487 East 1750 North Vineyard, Utah 

84059 United States of America U.S.A. 

(72)Name of Inventor : 

   1)MILLAR, Gary Bret 

   2)HURST, Michael Stephen 
 

(57) Abstract : 

A pressure control system includes a sealed area containing carts for growing plant material, the carts movably supported on a track 

within the sealed area, an air pressure controller operably coupled to the sealed area such that the air pressure controller controls an air 

pressure within the sealed area, and a controller. The controller includes a processor, a data storage device storing one or more 

pressure recipes, and a non-transitory, processor-readable storage medium comprising one or more programming instructions stored 

thereon. The one or more programming instructions, when executed by the processor, cause the processor to: identify the plant 

material in the carts, retrieve a pressure recipe for the identified plant material from the data storage device, and direct the air pressure 

controller to adjust the air pressure within the sealed area based on the pressure recipe for the identified plant material. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917026829 A 

(19) INDIA  

(22) Date of filing of Application :04/07/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : MONITORING SYSTEM FOR GROUNDING APPARATUS 
 

  

(51) International classification  :G01R31/34  

(31) Priority Document No  :62/515108  

(32) Priority Date  :05/06/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/US2018/035839  

:04/06/2018 

(87) International Publication No  :WO 2018/226577  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CUTSFORTH, INC. 
      Address of Applicant :37837 Rock Haven Road Cohasset, 

Minnesota 55721 U.S.A. 

(72)Name of Inventor : 

   1)JAHNKE, David A. 

   2)CUTSFORTH, Robert S. 

   3)CUTSFORTH, Dustin L. 
 

(57) Abstract : 

A shaft grounding and monitoring system may include a grounding member slidingly engageable with a rotating shaft. An electrical 

sensor may be configured to be coupled with the grounding member in order to detect an electrical parameter that provides an 

indication of electricity flowing from the rotating shaft to ground through the grounding member. A processor may be operably 

coupled with the electrical sensor and may receive and analyze data from the electrical sensor at multiple sampling points taken at 

different rotational positions of the rotating shaft during multiple revolutions of the rotating shaft. The processor may be configured to 

develop over time a reconstructed waveform representing a compilation of the periodically sampled values of the data from the 

electrical sensor through one revolution of the rotating shaft. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917034626 A 

(19) INDIA  

(22) Date of filing of Application :28/08/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : FLEXIBLE INSULATED AIR DUCT AND MODULAR FLEXIBLE INSULATED AIR-DUCT 

SYSTEM 
 

  

(51) International classification  :F16L59/02  

(31) Priority Document No  :201720639719.9  

(32) Priority Date  :02/06/2017 

(33) Name of priority country  :China 

(86) International Application No 

        Filing Date 

:PCT/CN2018/089666  

:01/06/2018 

(87) International Publication No  :WO/2018/219355  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)DURKEESOX (WUHAN) AIR DISPERSION SYSTEM 

CO., LTD. 
      Address of Applicant :No. 8 Renming West Road, Gedian 

Economic and Technological Development Zone Ezhou, Hubei 

436000 China 

(72)Name of Inventor : 

   1)LU, Biao 

   2)DU, Ze 
 

(57) Abstract : 

Provided are a flexible insulated air duct and a modular flexible insulated air-duct system; said flexible insulated air duct comprises an 

air-duct main body (1); said air-duct main body (1) comprises an inner air-duct layer (5) and a heat-insulating layer (4) integrally 

formed on said inner air-duct layer (5); the inner air-duct layer (5) is arranged inside the heat-insulating layer (4), and the heat-

insulating layer (4) is a rubber/plastic material. The modular flexible insulated air-duct system made by assembling a main air duct (7), 

a branched air duct (8), and a connecting air duct (9) may be rapidly connected on-site using a zip fastener to form an air-duct system 

having any configuration. 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917037242 A 

(19) INDIA  

(22) Date of filing of Application :16/09/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : PAWN LAUNCHING GAME 
 

  

(51) International classification  :F41B 11/00 

(31) Priority Document No  :62/459,634  

(32) Priority Date  :16/02/2017 

(33) Name of priority country  :U.S.A. 

(86) International Application No 

        Filing Date 

:PCT/IB2018/050770  

:08/02/2018 

(87) International Publication No  :WO/2018/150301  

(61) Patent of Addition to Application 

Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)CATCHUP TOYS LIMITED 
      Address of Applicant :UNIT 2520, 25/F NEW TECH PLAZA 

34 TAI YAU STREET, SAN PO KONG KOWLOON, HONG 

KONG (CN) Hongkong(China) 

(72)Name of Inventor : 

   1)RUBIN, GUY 

   2)RESCH, AVI 
 

(57) Abstract : 

A launcher (300) for pawns (666) comprising: a chamber comprising a base (110) and a muzzle situated opposite to each other, 

wherein the chamber is configured to be loaded with the pawn (666), via the muzzle; a magnet secured to the base (110); a bolt 

adapted to slide within the chamber to a loading position; a spring confined between the bolt and the base (110), wherein the spring is 

adapted to be squeezed; wherein by loading the pawn (666) into the chamber the bolt slide against the spring thereby squeeze the 

spring to the load position, wherein the bolt is configured to be retained in the load position, and wherein external impact break the 

magnetic field thus release the spring for driving the bolt toward the muzzle． 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917037523 A 

(19) INDIA  

(22) Date of filing of Application :18/09/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : SURFACE-TREATED STEEL SHEET 
 

  

(51) International classification  :C23C2/12C23C2/06C23C4/08 

(31) Priority Document No  :NA 

(32) Priority Date  :NA 

(33) Name of priority country  :NA 

(86) International Application No 

        Filing Date 

:PCT/JP2017/013762  

:31/03/2017 

(87) International Publication No  :WO/2018/179397  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)NIPPON STEEL CORPORATION 
      Address of Applicant :6-1, Marunouchi 2-chome, Chiyoda-ku, 

Tokyo 1008071 Japan 

(72)Name of Inventor : 

   1)SENGOKU, Akihiro 

   2)TAKEBAYASHI, Hiroshi 
 

(57) Abstract : 

A surface-treated steel sheet which is provided with a base material and a plating layer that is formed on the surface of the base 

material, and wherein the average composition of the plating layer contains, in mass%, 0.5-2.0% of Mg and satisfies (60.0 ≤ Zn + Al ≤ 

98.0), (0.4 ≤ Zn/Al ≤ 1.5) and (Zn/Al — Mg ≤ 1.6). 
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(12) PATENT APPLICATION PUBLICATION (21) Application No.201917037525 A 

(19) INDIA  

(22) Date of filing of Application :18/09/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : METHOD OF AND APPARATUS FOR INJECTING A LIQUID FORMULATION INTO A MOLTEN 

POLYMER 
 

  

(51) International classification  :B29C47/10B29B7/80B29B7/94 

(31) Priority Document No  :1703142.8  

(32) Priority Date  :27/02/2017 

(33) Name of priority country  :U.K. 

(86) International Application No 

        Filing Date 

:PCT/IB2018/051146  

:23/02/2018 

(87) International Publication No  :WO/2018/154506  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 
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:NA 
 

  

(71)Name of Applicant :  

   1)COLORMATRIX HOLDINGS, INC. 
      Address of Applicant :The Corporation Trust Company 

Corporation Trust Center 1209 Orange Street Wilmington, 

Delaware 19801 U.S.A. 

(72)Name of Inventor : 

   1)JONES, Brian 

   2)WHITEHEAD, David 

   3)CAMPBELL, Ian 
 

(57) Abstract : 

Injector (14) for injecting a liquid formulation into a molten polymer includes outlet (21) at one end and, at its other end, is arranged to 

be connected to upstream conduit (25) via a coupling housing (26) so that liquid formulation can pass from conduit into the injector, 

and further includes an elongate conduit (27) in which an elongate pin is slideably arranged being capable of expelling all liquid 

formulation from conduit. To address the risk the outlet could become blocked in use, whilst avoiding the need to depressurize and/or 

stop the flow or polymer in extruder (19), the injection apparatus includes a spool (34) which is rotatably mounted within wall (35) of 

the extruder and is arranged to be rotated about an axis which extends substantially perpendicularly to the elongate extent of the 

extruder through which a polymer stream (18) flows. The spool may be moved between a first configuration and a second 

configuration wherein a flow path is interrupted, but wherein molten polymer continues to flow in said polymer flow conduit. 
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(54) Title of the invention : PRODUCTION METHOD FOR LGPS-BASED SOLID ELECTROLYTE 
 

  

(51) International 
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(57) Abstract : 

The present invention provides an LGPS-based solid electrolyte production method characterized by having a step in which a mixture 

of Li3PS4 crystals having a peak at 420 ± 10 cm1 in a Raman measurement and Li4MS4 crystals (M being selected from the group 

consisting of Ge, Si, and Sn) is heat treated at 300700°C. In addition, the present invention can provide an LGPS-based solid 

electrolyte production method characterized by having: a step in which a mixture of Li3PS4 crystals having a peak at 420 ± 10 cm1 in 

a Raman measurement, Li2S crystals, and sulfide crystals indicated by MS2 (M being selected from the group consisting of Ge, Si, 

and Sn) are mixed while still having crystals present and a precursor is synthesized; and a step in which the precursor is heat treated at 

300700°C. 

  

 

No. of Pages : 17 No. of Claims : 8 



The Patent Office Journal No. 49/2019 Dated  06/12/2019                                    57569 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.201917037540 A 

(19) INDIA  

(22) Date of filing of Application :18/09/2019 (43) Publication Date : 06/12/2019 

  

(54) Title of the invention : LIQUID FORMULATION OF ANTI-TNF ALPHA ANTIBODY 
 

  

(51) International classification  :A61K9/08A61K47/10A61K47/18 

(31) Priority Document No  :10-2017-0033188  

(32) Priority Date  :16/03/2017 

(33) Name of priority country  :Republic of Korea 

(86) International Application 

No 

        Filing Date 

:PCT/KR2018/003097  

:16/03/2018 

(87) International Publication 

No  
:WO/2018/169348  

(61) Patent of Addition to 

Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to Application 

Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)LG CHEM, LTD. 
      Address of Applicant :128, Yeoui-daero, Yeongdeungpo-gu, 

Seoul 07336 Republic of Korea 

(72)Name of Inventor : 

   1)YUN, Sora 

   2)KO, Youn Kyung 

   3)SO, Jin Eon 
 

(57) Abstract : 

The present invention relates to a liquid formulation of an anti-TNF alpha antibody, particularly adalimumab. 
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(57) Abstract : 

A bipolar battery plate for a bipolar battery is disclosed. The bipolar battery plate has a frame, a substrate positioned within the frame, 

a first lead layer positioned on one side of the substrate, a second lead layer positioned on another side of the substrate, a positive 

active material (PAM) positioned on a surface of the first lead layer, and a negative active material (NAM) positioned on a surface of 

the second lead layer. The substrate has a plurality of perforations, and a plurality of standoffs integrally formed on opposing side 

surfaces thereof. The first and second !ead layers are electrically connected to each other through the plurality of perforations. 
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(57) Abstract : 

Disclosed is a synchronisation signal measurement method, comprising: a network device generates configuration information; the 

network device sends the configuration information to a user device, the configuration information being used for instructing the user 

device to utilise a measurement set to measure a synchronisation signal, the measurement set being used by a user device in a 

connected state to measure a synchronisation signal, the measurement set being a first synchronisation signal block (SS block) set, the 

number of SS blocks included in the first SS block set being less than the number of SS blocks included in a second SS block set, the 

second SS block set including SS blocks used by a user device in an idle state to measure a synchronisation signal, or the measurement 

set being a signal set, the signal set including a portion of signals among Y SS blocks, Y being a positive integer. Also provided is a 

related device. The present invention improves user device synchronisation signal detection performance. 
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(57) Abstract : 

Disclosed in the embodiments of the present application are a data transmission method, a terminal device, and a network device. The 

method comprises: a terminal device sends first control signaling to the network device, wherein the first control signaling is used to 

instruct the network device to allocate an uplink resource for buffered first uplink data and allocate a backup uplink resource for the 

terminal device; the terminal device receives second control signaling sent by the network device, wherein the second control 

signaling is used to indicate the uplink resource allocated for the first uplink data and the backup uplink resource; and if the terminal 

device has buffered second uplink data, the terminal device sends second uplink data to the network device on the backup uplink 

resource, the second uplink data being uplink data other than the first uplink data. The method, terminal device, and network device of 

the embodiments of the present application can improve system transmission performance. 
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(57) Abstract : 

A cooking apparatus is disclosed. The cooking apparatus includes a capacitance detector and a cookware detection controller. The 

capacitance detector is configured to detect capacitance using two or more electrodes arranged on one side of each of a plurality of 

induction heating coils. The cookware detection controller is configured to identify an induction heating coil corresponding to a 

position where cookware is placed among the plurality of induction heating coils when it is determined that the cookware is placed on 

a cooking plate based on the capacitance. 
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Abstract: The study represents the detection of oral cancer 

and non cancer from microscopic biopsy  images. Diagnosis 

of oral lesions histologically can be done through modern 

modalities. The various stages involved in this methodology 

including enhancement of the microscopic images, 

converting the images from RGB to L*a*b color space, 

classify the colors in L*a*b space using k-means clustering, 

segmenting the nuclei, feature extraction and classification. 

Index Terms: Image processing, clustering, colorspace, 

segmentation 
 

I. INTRODUCTION 

Cancer, one of the old ailments, understood to Egyptians and 

Greeks is seen among all multicellular creature. 'Malignant 

growth' signifies crab for it holds fast to any part it takes 

advantage of in a persistent way like a crab. Oral squamous 

cell carcinomas (OSCC) keep on predicting a poor 

anticipation, with an expected 5-year by and large survival of 

56%. Most by far of people who create squamous cell 

carcinoma of the upper aero digestive tract have a past filled 

with expending tobacco. Oral carcinogenesis is a multi-step 

procedure of collected hereditary harm prompting cell 

deregulation with disturbance in cell flagging, DNA-fix and 

cell cycle which are crucial to homeostasis. 

Diagnosis of oral lesions histologically can be done 

through modern modalities. One such modality is digital 

pictures of microscopic slide, which are an evolution of 

modern day diagnosis. Concerning this digitalisation 

numerous new highlights can be handled by the PC. New 

applications are conceivable of picture examination and can be 

adjusted for routine use. In a normal tissue cell to cell 

adhesion and morphology of nuclei and cell shape does not 

change. But any etiologic agent can trigger changes in the oral 

epithelium causing cancer of the oral cavity. Oral squamous 

cell carcinoma (SCC) is the most common cancer of head and 

neck. Histologically carcinoma shows many dysplastic 

features, including change in the nuclei and cell morphology. 

Here we tried to differentiate histological pictures of normal 

oral tissues and oral canerous tissues using new method. As 

this is a pilot study, more emphasis was given to developing 

the software for canerous and non-cancerous tissues. 

 

II. RELATED WORK 

 

In[1], The author examines and introduces the advancement and 

assessment of a picture handling programming for PC assisted 

cell arrangement tallying. The projected programming 

comprises of a lot of preparing and scientific instruments which 

permits its utilization in a few uses of cell and cell structure 

tallying. The exhibition of the introduced programming in such 

purpose was checked by looking at the information given by 

visual examination, by two onlookers already aligned and under 

direction of two  qualified authorities (Gathering 1) and by the 

PC program (Gathering 2). No measurable distinction was 

watched (p < 0.05) among the two gatherings. 

 

In [2], The study executes a metadata formation of picture data. 

It keeps and procedures the various pictures verified by a 

pathologist amid his "slide seeing" and picture grouping 

("perception way"). Contemporary, the auxiliary subtleties of 

the pathology information would be investigated. The outcomes 

were moved into a XML format. In light of this format, a report 

editorial manager and a hunt work were actualized. The 

statement editorial manager orders the "symptomatic way", 

which is the association from the picture seeing arrangement 

("perception way") and the oral information grouping of the 

discoveries ("correspondence way"). 

 

In[3], A proposed system for robotized recognition and 

arrangement of malignant growth from minuscule biopsy 

pictures utilizing clinically huge and naturally interpretable 

highlights is proposed and analyzed. The different stages 

engaged with the proposed approach incorporate improvement of 

tiny pictures, division of foundation cells, highlights extraction, 

lastly the arrangement. A suitable and productive technique is 

utilized in every one of the plan ventures of the proposed system 

in the wake of making a near examination of generally utilized 

strategy in every classification. 

 

In[4], In this study, customary malignant growth finding, 

pathologists inspect biopsies to make symptomatic appraisals 

generally dependent on cell morphology and tissue circulation. 
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Then again, computational expressive instruments engage target 

choices by using quantitative measures. This paper presents a 

methodical review of the computational strides in mechanized 

malignant growth conclusion dependent on histopathology. 

These computational advances are: 1.) picture pre-processing to 

decide the central regions, 2.) include taking out to evaluate the 

properties of these central regions, and 3.) grouping the central 

regions as dangerous or not or recognizing their harm levels. 

 

III. PROPOSED SYSTEM 
 

 
Step 1: Browse the microscopic biopsy image 

Read the microscopic biopsy image which should be of the form 

.png, .jpg, .jpeg types. These are the images of the tissues, 

which are recolored with hemotoxylin and eosin. This 

recoloring technique causes pathologists to recognize different 

tissue types. 

 

Step 2: Converting the image from RGB color space to 

L*a*b color space 

By ignoring the variation in brightness we can identify the 3 

colors like pink, blue, white. By applying the L*a*b, can easily 

differentiate the colors from one another. It express L*for 

lightness from black to white(0-100), a* for green(-) to red(+), 

b* for blue(-) to yellow(+). So that  color differentiation takes 

place easily. 

 

Step 3: Categorize the colors in „a*b‟ space using k-means 

clustering 

K means clustering is a type of unsupervised learning. 

Clustering is an approach to split gatherings of items. K- means 

implies grouping of every item as having an area in space. It 

discovers partition to such an extent that object inside each 

bunch are as near one another as could be allowed, and as a 

long way from objects in different groups as would be discreet. 

 

It implies grouping necessitates that you demonstrate the 

amount of bunches to be divided and a separation metric to 

measure how close two items are to each another. Instead of 

defining groups before taking a look at the information, 

clustering enables you to discover and dissect the clusters that 

have shaped naturally. The "choosing K" segment depicts  how 

the amount of clusters can be resolved. As the shading 

information exists in the 'a*b*' shading space, objects are pixels 

with 'a*' and 'b*' values. Translate the data to data type single 

for use with imsegkmeans. Utilize imsegkmeans to group the 

items into 3 bunches. 

 

Step 4: segmenting the image by color 

Using pixel labels we can split the objects in image by color, 

which results in 3 images. The three images are separated by 

white, blue and pink color. Our main aim is to obtain the objects 

in the cluster 3.Because the cluster 3 contains the blue color 

objects. For the next step that is segmenting the nuclei, objects 

in cluster 3 image is considered. 

 

Step 5: Segmenting the Nuclei 

In the above step, the image is segmented by color, from that 

we have obtained the blue objects. We can distinguish the dark 

blue from light blue by L*layer in the L*a*b* color space.  The 

cell nuclei are darker blue. L* layer contains the brightness 

value of each color. Obtain the brightness value of this cluster 

and threshold them with global threshold. 

 

After the segmenting nuclei, count the number of blue color 

pixels and find the threshold. If the threshold value is between 

0.04 to0.045 it is considered as cancerous and if it is between 

0.016 to 0.03, considered as normal. 

 

IV. RESULTS 
 

The planned methodology is for detection of oral cancer from 
microscopic biopsy images, consists of stages like 
convertingthe RGB color space to L*a*b color space, 
classification using k-means clustering and segmenting the 
nuclei. After the successful segmentation of the nuclei 
threshold value is calculated, if the value is more than 0.04 it 
is considered cancerous otherwise normal. 

 

 
Fig4.1:A&B indicates non cancerous and cancerous 

tissue tainted with hemotoxylin and eosin. C&D shows final 

stage output, extraction of blue nuclei 
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Fig4.2:Initial interface 
 

 
Fig4.3:Browsing the image and coversion from RGB 

colorspace to L*a*b color space 

 

 
Fig4.4: classifying the colors in a*b space using k-

means clustering. 

 
Fig4.5 : segmenting the image by color 

 

 
Fig4.6 :Nuclei segmentation 

 

 

Fig4.7:Shows the type of the image 

 

V. CONCLUSION AND FUTURE WORK  

 

The proposed system detects the oral cancer from set of 

microscopic biopsy images taken from pathologist. In this 

approach l*a*b is used to distinguish the colors from one 

another. K –means clustering is used to classify the colors. 

Based on threshold value it classifies the microscopic biopsy 

image is cancerous or normal. Furthermore it can be extended 

to work on different stages of cancer. 
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Quantification of mast cells in reactive 
oral lesions – A clue to the morphologic 
diversity
Saurabh Shekar, Punnya V. Angadi1 AQ7

Abstract:
OBJECTIVE: Inflammatory fibrous hyperplasia (IFH), pyogenic granuloma (PG), peripheral ossifying 
fibroma (POF), and peripheral giant cell granuloma (PGCG) are common oral soft‑tissue reactive 
lesions that correspond to excessive connective tissue proliferation as a reaction to trauma or 
irritational factors local to the oral cavity. These lesions have specific differences in their histopathologic 
appearances and behavior in spite of having common etiologic factors. Mast cells (MCs) are 
immune‑regulatory cells that have an important role to play in oral inflammation and have also been 
associated with tissue remodeling and fibrosis in various disorders.
STUDY DESIGN: MCs were stained with toluidine blue in cases of IFH (20), PG (20), PGCG (20), and 
POF (20) along with normal gingiva tissue as control (5) for quantification and comparison among them.
RESULTS: The MC count was the lowest in the normal mucosa and progressively increased from 
PGCG, IFH, POF, and maximum MCs were evident in PG. There was a significant difference noted 
in the MC counts between the normal mucosa and the oral reactive lesions (P < 0.05). However, the 
difference in the MC count did not reach statistical significance among the reactive lesions (P = 0.400).
CONCLUSION: MCs emerged as significant players in the pathogenesis and histopathologic diversity 
of oral reactive lesions by their effects on fibroblasts and endothelial cells.
Keywords:
Inflammatory fibrous hyperplasia, mast cell, oral reactive lesions, peripheral giant cell granuloma, 
peripheral ossifying fibroma, pyogenic granuloma
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Introduction

Reactive lesions affecting the oral mucosa 
are considered to be frequent lesions 

occurring in the oral cavity.[1] Most of these 
lesions represent excessive connective 
tissue proliferation as a reaction to 
trauma or irritational factors local to the oral 
cavity. These lesions have specific differences 
in their histopathologic appearances and 
behavior in spite of having common etiologic 
factors.[1] The main lesions included in 
this spectrum are inflammatory fibrous 
hyperplasia (IFH), pyogenic granuloma (PG), 
peripheral ossifying fibroma (POF), and 
peripheral giant cell granuloma (PGCG). 

Histologically, IFH is characterized by 
abundant collagen with epithelial hyperplasia 
in a background of chronic inflammatory 
cells, while POF in addition has proliferating 
spindle‑to‑ovoid cells with metaplastic bone 
formation. PG has extensive proliferation of 
endothelial cells with numerous microvessels 
in an edematous connective tissue intermixed 
with acute and chronic inflammation; PGCG 
shows the presence of multinucleated 
giants cells dispersed in a cellular stroma 
of proliferating spindle‑to‑round cell 
associated with numerous blood vessels 
and extravasated red blood cells.[2]

Mast cells (MCs) are granular immune cells 
originating from the bone marrow. They 
are also known as “unicellular endocrine 

Address for 
correspondence: 

Dr. Punnya V. Angadi, 
Department of Oral 

Pathology and 
Microbiology, KLEVK 

Institute of Dental 
Sciences and Hospital, 

Belagavi - 590 010, 
Karnataka, India. 

E-mail: punnya_angadi@
rediffmail.com

Department of Dentistry, 
Anugrah Narayan 

Magadh Medical College 
and Hospital, Gaya, 

Bihar, 1Department of 
Oral Pathology and 

Microbiology, KLEVK 
Institute of Dental 

Sciences and Hospital, 
KLE Academy of Higher 

Education and Research, 
Belagavi, Karnataka, India

Original Article AQ1

Access this article online
Quick Response Code:

Website:
www.ijournalhs.org

DOI:
10.4103/kleuhsj.kleuhsj_3_19

kleuhsj_3_19R3

How to cite this article: Shekar S, Angadi PV. 
Quantification of mast cells in reactive oral lesions – A 
clue to the morphologic diversity. Indian J Health Sci 
Biomed Res 2019;XX:XX-XX.

This is an open access journal,  and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Dr Punnya Rao
Sticky Note
Add here- KLE Academy of Higher Education and Research before Belagavi



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Shekar and Angadi: Mast cells in oral reactive lesions

2 Indian Journal of Health Sciences and Biomedical Research KLEU - Volume XX, Issue XX, Month 2019

glands” as they can release numerous chemical 
components with potent biological action on various 
target tissues. They are key players in oral inflammation 
and secrete numerous inflammatory mediators and 
vasoactive agents that have been associated with tissue 
remodeling and fibrosis in various disorders.[2,3]

The intricate communication between MCs and 
fibroblasts has been studied extensively which 
suggests that these interactions could contribute 
to excessive collagen deposition predisposing 
to fibrotic disorders such as scleroderma, renal 
fibrosis, and keloids. This interrelation has also 
been implicated in oral submucous fibrosis, gingival 
enlargements, as well as in fibrotic changes in 
the salivary glands.[1,2,4‑6] Thus, activation of MCs 
may be a distinctive attribute observed in chronic 
inflammatory reactions progressing to fibrosis due 
to increased collagenization.[4‑6] Thus, it appears 
that  MCs may be responsible  for  the varied 
histopathologic appearance and progression of the 
lesions.

The present study aimed to quantify the MCs in oral 
reactive lesions to assess their possible role in the 
development and morphologic diversity of these lesions.

Methodology

After obtaining the Institutional Ethical Clearance, the 
study included 80 cases of previous histopathologically 
diagnosed cases of oral reactive lesion, i.e., IFH (20), 
PG (20), PGCG (20), and POF (20) along with normal 
gingiva tissue as control (5) (obtained while surgical 
removal of impacted third molars). Formalin‑fixed and 
paraffin‑embedded tissue blocks of the included cases 
and controls were retrieved from the archives of the 
Department of Oral Pathology and Microbiology.

Two sections of 4 µm each were obtained from each block 
and stained with routine hematoxylin and eosin as well 
as with 1% toluidine blue for MCs.

Preparation of toluidine blue
One percent of toluidine blue was taken in 50% of 
isopropanol. MCs stained metachromatically purple 
on using toluidine blue due to sulfated proteoglycans 
present in the secretory granules.

Connective tissue MCs in ten high‑power fields 
were counted by two independent observers using 
microscope. The entire section was examined 
thoroughly, and ten fields with maximum number of 
MCs were selected and MCs were counted in all these 
ten fields. The total count in all the fields was considered 
as MC count for that case.

Descriptive statistics, i.e., mean and standard deviation 
will be generated, and the data were analyzed using 
Students t‑test and on one‑way analysis of variance.

Results

Connective tissue showed that the presence of MCs 
was seen, especially localized in the vicinity of the 
blood vessels and sometimes scattered throughout the 
connective tissue. They appeared purple and granular 
mononucleated round‑to‑ovoid cells. The MC count 
showed variation among the study groups [Table 1].

The MC count was the lowest in the normal mucosa 
and progressively increased from PGCG, IFH, POF, 
and maximum MCs were evident in PG. There was a 
significant difference noted in the counts of MCs among 
the oral reactive lesions and normal mucosa (P < 0.05). 
However, the difference in the MC count did not reach 
statistical significance among the reactive lesions 
(P = 0.400) [Figures 1 and 2].

Discussion

MCs are granular immune‑regulatory cells that are 
derived from the bone marrow found usually in the 
connective tissue of most mucosa as well as in the 
nervous systems. MCs on activation by various stimuli 
release from their granules numerous inflammatory 
mediators, cytokines, interleukins (ILs), vasoactive 
compounds, and enzymes that play an important role 
in tissue inflammation and its sequelae. The granules of 
the MCs stain metachromatically purple with toluidine 
blue as evidenced on light microscopic visualization.[2,3]

The mediators released by the MCs can stimulate, inhibit, 
or have toxic effects on the surrounding cells with 
resultant inflammatory reaction in the oral mucosa as well 
as in numerous other target tissues. The key mediators 
released by MCs include serine proteases tryptase, 
chymase, histamine, heparin, serotonin, acid hydrolases, 
tumor necrosis factor‑alpha (TNF‑alpha), and IL‑16.[2‑5]

Oral reactive lesions occur in response to local 
irritation and are characterized by neovascularization, 
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Table 1: Mean and standard deviation of mast cell 
counts in various oral reactive lesions
Mast cell 
counts

Mean±SD ???

Normal mucosa 2.25±1.96 Normal versus 
reactive=P<0.05 (t‑test)
Mean difference within 
groups
P=0.400 (NS) (ANOVA)

PGCG 43.75±16.38
IFH 44.26±34.29
POF 61.53±44.96
PG 64.12±71.10
SD: Standard deviation, NS: Not significant, IFH: Inflammatory fibrous 
hyperplasia, PG: Pyogenic granuloma, POF: Peripheral ossifying fibroma, 
PGCG: Peripheral giant cell granuloma
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inflammation, and fibrosis depending on the stage of 
development as well as metaplastic bone formation. In 
this study, the MC counts were significantly higher in 
the oral reactive lesions as compared to normal mucosa 
suggesting that MCs are upregulated in these lesions 
predisposing to the inflammatory reaction and the 
pathogenesis of these lesions.[1,7]

The maximum MC count was evident in PGs and POF 
followed by IFH and least in PGCG. This highlights the 
varied role played by MCs in these individual lesions. 
There was, however, no statistically significant difference 
noted among the reactive lesions similar to that reported 
by Parizi et al.[7] and Farahani et al.[1]

In IFH, the enhanced MC count in a background 
of fibrosis may signify the interaction of MCs and 
the fibroblasts, predisposing to release of factors 
responsible for fibrosis. MCs can activate fibroblasts 
through tryptase thus enhancing collagen synthesis 
by production of hyaluronic acid. In addition, 
enhanced release and expression of chymase leading 
to activation of transforming growth factor (TGF‑beta) 
has also been implicated in fibrosis of the lung, skin, 
and kidneys as well as in scleroderma and bladder 
fibrosis.[1,5,6,8]

In POF, the MCs in addition to stimulation of 
fibroblasts through release of TGF‑beta may release 
bone morphogenetic protein‑4 which may predispose 
to ossification. This is corroborated by studies that 

have shown the association between increased MC 
counts with heterotopic ossification in patients with 
fibrodysplasia ossificans progressiva.[9] The MCs may 
thus predispose to fibrosis and bony metaplasia.

In PG, MCs may contribute to the vascularity by 
release of several angiogenic factors including vascular 
endothelial growth factor, basic fibroblast growth factor, 
TNF‑alpha, IL‑8, and heparin, leading to endothelial 
proliferation and neoangogenesis.

The low MC count observed in PGCG is in concordance 
with Parizi et al.[7] and Farhadi et al.[10] The MCs have 
been shown to interact with fibroblasts and involved in 
morphogenesis of multinucleated giant cells which are 
thought to arise from the endothelial cell precursors. In 
addition, they may be responsible for the angiogenesis 
and vascularity evident in this lesion.[2]

Conclusion

MCs have an important role in the pathogenesis and 
histopathologic diversity of oral reactive lesions by their 
effects on fibroblasts and endothelial cells. However, 
the interaction of MCs with other connective tissue 
components validates further study at the molecular 
level. In addition, future studies can highlight on 
evaluating the MCs role in the clinical course and 
aggressiveness of these reactive lesions.

Figure 2: Abundant purple‑stained mast cells pyogenic granuloma and peripheral 
ossifying fibroma

Figure 1: Mast cells evident as purple metachromatic cells in inflammatory fibrous 
hyperplasia and peripheral giant cell granuloma
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Introduction

Healthcare professionals continue to be the backbone 
for providing health care and determine the healthcare 
outcomes across the world. It is well appreciated 
that the vivacity and the growth of a healthcare 
institution depend on its faculty’s success. McMohan 
wrote an endearing editorial in New England Journal 
of Medicine where he has stated that the healthcare 
professionals are the most precious resources in 
medicine.[1] He also adds that unfortunately, due 
to buildup of exceptional pressures on healthcare 
providers and provider systems, healthcare institutions 
seem to have lost sight of this aphorism.[1] In recent 
times, it has been observed that academic healthcare 
professionals face multiple challenges in the form 
of navigating manifold responsibilities (clinical and 
academic) within time constraints, steering through 
competition, and fulfilling expectations for promotion 
and advancement – pressures that could predispose to 
burnout.[2]

What is Burnout? Why is it Important?

Freudenberger initially used the terminology “burnout” 
to exemplify the progressive emotional exhaustion, 
reduced enthusiasm, and decreased commitment for 
work amid healthcare volunteers.[3] After years of 
research, burnout is now well defined as a “psychological 
syndrome that may emerge when employees are 
exposed to a stressful working environment with 
high job demands and low resources.”[4] In the current 
scenario, job stress and burnout are significant issues 
for healthcare professionals. Research has shown that 
burnout may affect 10%–70% of nurses and 30%–50% 
of doctors, making it an increasingly recognized entity 
among this group. Healthcare professionals across all 
stages of their careers ranging from students, residents, 
as well as experienced workers, have reported suffering 
from burnout.[4]

What makes it significant is that burnout besides 
jeopardizing the health and welfare of the professionals 
has also been linked with increased incidence of medical 
errors and diminished quality of patient care, which in 
turn can adversely affect the reputation of the concerned 
health care institution.[2]

Causes for Burnout

Healthcare professionals who work for patient’s care 
day in and out in proximity may not often fathom the 
effect that it may have on their own emotional health 
and well‑being. In addition to patient‑related factors, 
burnout research has identified several work‑related 
factors which include increased workload, time 
constraints, role conflicts, and lack of autonomy and 
rewards/recognition to be the perpetuators for the 
same. In addition, individual or personal traits may also 
enhance the susceptibility to burnout, such as decreased 
rationality, low emotional awareness, reduced social 
attachment, poor interpersonal relations, mood swings, 
being cooperative and considerate, and meticulousness 
which have been associated with increased incidence 
of burnout.[1,2,5] Freudenberger emphasized that it is 
imperative to identify that burnout is not a sudden 
alteration but represents an accumulation of factors 
related to duties and work settings over a period of 
time.[3]

Characteristics of Burnout

Research has identified three major characteristics of 
burnout syndrome as:
1. Emotional exhaustion described as weariness, 

dwindling of energy, fatigue, and lethargy
2. Detachment and cynicism described as adverse or 

incongruous attitudes, disconnected outlook, 
agitation, less idealistic toward patients and 
profession, and abandonment

3. Decreased feeling of individual achievement and 
professional inadequacy also described as diminished 
output or competence, low confidence and self‑esteem, 
and incapability to manage and handle patients.[5]

Consequences of Burnout

Burnout can have important health‑related effects, 
leading to physical as well as psychological complications 
including dejection, apprehension, diminished 
self‑respect, guiltiness, and increased frustration.

Work‑related concerns can manifest as discontentedness, 
diminished quality of care, errors in patient management, 
unwarranted absence, lack of interest, and negligence.

Editorial

Burnout among healthcare professionals: Is it a 
cause for concern?

[Downloaded free from http://www.ijournalhs.org on Wednesday, June 12, 2019, IP: 182.48.228.10]
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Finally, the social impact on the health professionals may 
manifest as family problems and work‑home clashes, 
which in turn can affect the quality of life.[2,6]

Global and Indian Scenario

There have been numerous studies that have explored 
the prevalence and the contributing factors for burnout 
among healthcare professionals in developed countries 
from North America, Europe, and Australasia as 
well as several studies that exist in various parts of 
India.[4,7] These studies suggest that nowadays, most 
health professionals are trying to survive rather than 
flourish in their professions.[4,7] Further, educational 
institutions also should be aware that the imminent 
generation of healthcare professionals may be more at 
risk for burnout as compared to older generations as they 
are less amenable to criticism and challenges.[1,2]

Prevention and Interventions

Innovative  strategies for prevention of burnout include 
facilitation of a culture in which faculty of all ranks 
have more flexibility in their work, a superior sense of 
satisfaction and recognition of their achievements and 
success are desirable; which in turn enables sustenance 
of healthy work personnel and work environment.[1,2] 
Hospital administrative policies need to be reformed 
to include intercessions for the well‑being of their 
staff. Interventions for burnout can be aimed for the 
individual to enhance the professional’s emotional 
reserves to handle work‑related factors; or can focus on 
the surroundings, endeavoring to alter the work‑related 
settings and to reduce the stress factors; or both together . 
Interventions to combat stress can also be categorized as 
primary interventions that intend to reduce recognized 
risk issues in all the health professionals and secondary 
interventions that focus on a restricted set of high‑risk 
professionals for the prevention of burnout. Tertiary 
intercessions are used for professionals who are 
experiencing burnout to avert loss of personnel.[2,7]

Conclusion

The effect of burnout on patient safety and quality of care 
cannot be overlooked and necessitates consideration. 
Thus, identifying the factors related to burnout should be 
an important concern, and tackling these matters at the 
organizational level as well as professional aspects could 
assist in relieving stressfulness and ensure contentment 
and satisfaction among the healthcare professionals. It 
is vital that healthcare professionals involved in clinical 
as well as academic training should have the knowledge 
regarding methods to alleviate professional stress and 

pressures. It is also the responsibility of the employers, 
institutions, hospitals, and healthcare systems to 
implement policies to thwart burnout and revitalize the 
healthcare professionals.
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ABSTRACT

AIM- The prophylactic removal of lower third molars has been a point of contention in the field of oral and 
maxillofacial surgery as no clear cut guidelines exist regarding the removal of such teeth which are often the 
source of odontogenic pathology and it continues to remain in the grey area till date. The aim of this study is to 
determine whether the asymptomatic impacted third molars required removal or not based on the 
histopathological changes associated with dental follicle of such teeth.

METHODOLOGY- Two hundred pericoronal tissues were obtained from patients in the age group of 16-50years. 
The impacted tooth was removed surgically and after the extraction, the associated soft tissue was delivered 
either separately or attached to the tooth. The associated soft tissue was kept in 10% neutral buffered formalin 
and sent for histopathologic evaluation.

RESULTS- The study consisted of 200 pericoronal tissues. 91% of the samples were normal dental follicles and 
3.5% of the samples were associated with histopathologic changes. 5.5% of the samples were insufficient and 
could not be evaluated histopathologically.

CONCLUSION- The incidence of pathological changes associated with impacted teeth was statistically 
insignificant. The routine extraction of asymptomatic impacted teeth cannot be justified but it mandates 
histopathologic examination of the follicular tissue of the extracted impacted teeth.

KEY WORDS- impacted teeth, lower third molar, dental follicle, cysts and tumours
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Evaluation of the Pathologic Evidence for Elective Extraction of 

Asymptomatic Impacted Teeth- An Observational Study

1. INTRODUCTION

Dental follicle arises from the odontogenic 
ectomesenchyme part of the tooth bud and helps in 
the formation of the alveolar bone, cementum and 
the periodontal ligament along with its important 

[1]roles during the tooth development and eruption. 

Pericoronal follicle or sac is the coronal part of the 
follicle seen attached to the unerupted or impacted 
teeth. On intraoral periapical radiograph, it appears as 
a pericoronal radiolucency generally measuring less 
than 0.5 cm thick. These odontogenic residues later 
serve as the origin of pathologies of the dental follicle 
of impacted teeth, the risks of which correspondingly 

[1]
increase with the degree of tooth impactions.  Even 

though removal of the impacted tooth is the most 
commonly performed oral surgical procedure, many 
oral surgeons still face ambiguity regarding its 

[2,3]removal especially when it is asymptomatic.                                        

However, the current anecdotal evidence suggests 
that prophylactic removal of third molars is a 
universally practiced procedure. It is often justified on 
the basis that the third molars are considered to be 
vestigial organs, have a propensity for the 
development of cysts and tumours, increase the risk 
of mandibular angle fracture as well as difficulty of 
surgery with age (increased presence of co- 
morbidities with increased age, reduced healing 

[4]
potential to surgical insult etc.).  Hence, the aim of 
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this study was to evaluate the histopathological 
changes associated with dental follicle of an impacted 
tooth and the pathological evidence for the extraction 
of impacted teeth.

2. MATERIALS AND METHODS

The study was conducted on patients who were 
referred to the Department of Oral and Maxillofacial 
Surgery, M. R. Ambedkar Dental College and Hospital, 
Bengaluru for treatment other than the removal of 
impacted tooth during the duration of November 
2015 to June 2017. Inclusion criteria were patients in 
the age group of 16-50 years, evidence of pericoronal 
radiolucency associated with an impacted tooth on an 
intraoral periapical radiograph or an orthopantomo-
graph. Patients with systemic disorders or those 
presenting with pericoronitis or other signs of 
infection of the third molar tooth were excluded from 
the study. Using convenience sampling, the sample 
size considered was 200. The procedure was carried 
out after taking written informed consent of the 
patients and was in accordance with the ethical 
standards of the institution.

2.1 METHODOLOGY 

The impacted tooth was removed surgically under 
local anaesthesia (2% lignocaine with 1:80000 
adrenaline). Standard surgical techniques were used. 
The procedure involved raising a mucoperiosteal flap, 
bone guttering and sectioning of the tooth as and 
when necessary with surgical drills and burs, 
delivering the tooth and the associated soft tissue 
either attached or separately using elevators, 
curettage and toileting of the socket followed by 
suturing of the flap. Standard post -operative 
instructions were given to the patient. The specimen 
was kept in 10% neutral buffered formalin and sent for 
histopathologic evaluation. The fixed specimens were 
processed in buffered alcohol. Then they were 
embedded in paraffin wax and sliced into thin sections 
(5 microns) using a microtome. These were then 
mounted onto slides and stained using standard 
haematoxylin and eosin stains. All the histologic 
specimens were examined by one oral pathologist.

3. RESULTS

Data was entered in MS Excel and Statistical analysis 
was done using Spss version 20. Frequency and 
percentages were used for descriptive analysis and 
Chi square and Fischer's exact test were used for 

finding associations  The level of significance (P- 
value) was set at P< 0.05.

Out of 200 patients, 17 were aged below 20 yrs, 134 
were between the age group of 21- 30yrs, 46 in 31-40 
yrs and 3 patients were above 40 yrs of age. The study 
sample consisted of 102 male patients and 98 female 
patients. (Figure 1).

Number of samples from third quadrant were 114 and 
86 were from fourth quadrant. Histopathology 
reports revealed 182 normal follicular tissue, 3 
dentigerous cysts and 1 keratocystic odontogenic 
tumour, 2 ameloblastomas, 1 calcifying epithelial 
odontogenic tumour and 11 samples were 
insufficient. (Figure 2)

Left sided third molars (71.1%) show higher incidence 
of impaction than the right sided third molars (61.6%) 
in the age group ranging from 21-30yrs. Higher 
incidence of impaction of teeth on right side (52.3%) 
than on left side (46.5%) were seen in females and in 
males, incidence of impacted teeth were higher on 
left side (53.5%) than the right side (47.7%). The 
number of dental follicles and the incidence of 
pathologies were found to be higher in patients 
between 21- 30 years of age (Table 1). Higher 
incidence of pathologic changes is seen in males 
(4.9%) than females (2.0%) (Table 2). Marginally 
higher incidence of pathology is seen in impacted 
teeth on left side (3.5%) than right side (3.4%). 

4. DISCUSSION

The third molars most often fail to erupt in the oral 
cavity or are found in aberrant positions considering 
their timing of eruption, highly variable tooth 
morphology and genetics. And if they do, are found in 
aberrant positions. Disimpaction of such teeth 
constitutes one of the most widespread and routinely 
performed minor oral surgical procedures. The 
diseased impacted third molars follow the obvious 
management protocol i.e., surgical extraction but 
there is no testimony to the fate of the seemingly 
innocuous or rather asymptomatic impacted third 

[5]molars.  Also, not much information is available on 
pathological changes seen in the pericoronal soft 
tissue since these tissues are often discarded or 
destroyed during the procedure rather than being 
forwarded for histopathological examination.

 In this study, highest number of impacted teeth were 
found in the age group of 21-30yrs (67%) which is 

.

BDJ, Dec - Feb 2019,  Volume 3, Issue 4



13

[6]  
similar to that reported by Marques et al (70%) and 

[7] 
Chu et al (55.1%).
  Also, males in the current study showed a higher 
incidence of impacted teeth than males – 51% and 
49% respectively, which is similar to study result by 

[8] Mitra et al (64.5% males and 35.5% females). Venta 
[9] [10]

et al  and Qirreish  reported that more females 
than males reported with impacted third molars 
contrary to our findings. However, a Nigerian study 
reported equal incidence of impacted third molars 

[11]with a ratio of 1:1.  

This study found higher incidence of impacted teeth 
on left side (57%) than on the right side (43%). This 
distribution compared favourably with the results 
obtained by an Israel study where the prevalence of 
third molar impaction was 47.8% on left side and 

[12] 
52.2% on right side. But Pillai et al reported 50.28% 
of impacted teeth on right side and 49.71% on left side 
and they concluded that there was no significant 

[13]difference in occurrence in either side of the jaw.  

 91% of our samples were found to be normal dental 
follicles whereas only 3.5% were associated with 
histopathologic changes. This is consistent with 
results reported by Guven et al. Their study showed 

[14]  the incidence of cysts and tumours to be 2.31% .  11 
specimens in this study were found to be insufficient 
for histopathologic evaluation and hence, were 
excluded from the analysis. Literature search showed 

[13]varied figures- Lysell and Rohlin  and Nordenam A. 
[15]et al  reported prevalence less than <3% and 4.5% 

respectively. Eliasson et al in their study found that 59 
out of 734 impacted third molars i.e, 8% were 

[16]
associated with pathologic changes , Mourshed 

[17] [18]
reported 1.44%,  and Dachi and Howell 11%  
which were found contradictory to our findings. 

 On comparing the distribution of impacted tooth 
based on the age group, higher incidence of impaction 
was found in left side of the jaw (71.1%) in 21- 30 yrs 
age group. However, this finding was not significant 
statistically. There was no difference between the 
gender and distribution of the impacted tooth 
according to the side. No data was found which 
compared these variables. 

The present study showed very low incidence of 
pathologic lesions with 3 (1.5%) dentigerous cysts, 1 
(0.5%) keratocystic odontogenic tumour, 2 (1%) 
ameloblastomas and 1 (0.5%) calcifying epithelial 

odontogenic  tumour.  These results  were 
[19]contradictory to the ones reported by Curran et al.  

they found among 2646 pericoronal lesions, 673 
(28.4%) were dentigerous cysts, 71 (2.68%) 
keratocystic odontogenic tumour, 13 (0.5%) 
ameloblastomas and 4 calcifying epithelial 
o d o nto ge n i c  t u m o u rs .  T h e  i n c i d e n c e  o f  
ameloblastoma, keratocystic odontogenic tumour 

[20]and dentigerous cyst as reported by Weir et al  was 
2%, 1% and 4.2% respectively. The incidence of these 
lesions in the present study is in line with these 
figures. 

Histopathologic diagnosis of cystic changes as related 
to gender showed male predominance (4.9%) in our 
study. This is similar to the observation reported by 

[21] [22] Baykul et al (2005)  and Daley and Wysocki (1995). 
There was no difference in the incidence of 
occurrence of lesions associated with impacted teeth 
on either side of the jaws (3.5% on left and 3.4% on 
right). This finding was found out to be statistically 
insignificant. On literature search, no data were 
reported on distribution of types of lesions by side of 
the impacted teeth involved. 

5. CONCLUSION

This study suggests that the incidence of impaction 
and more importantly the pathological changes 
associated with it seem to be quite less. Though the 
incidence of positive pathological changes (of 
odontogenic origin) is statistically not significant, their 
presence and the co- morbidity associated with such 
pathological follicles (some of which are aggressive in 
nature, though benign) suggest that even though the 
routine extraction of impacted third molars cannot be 
viewed as a mandatory elective procedure, 
histopathological examination of the follicles of 
extracted wisdom teeth should be mandatory to rule 
out the presence of pathological manifestations.\
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Holistic dentistry also referred to as biocompatible dentistry is an ancient approach to the current conventional dentistry. The line 
of approach is to foster health and wellness of body as a whole rather than merely treating the disease. Modern dentistry deals only 
with the particular symptom of a disease but holistic dentistry comprehends and deals with mind body and spirit of the patient and 
not just his/her “teeth”. It concentrates on usage of non-toxic restorative materials and incorporates techniques like acupuncture, 
neural therapy and aromatherapy as well. Although this is an ancient concept, awareness and practice is barely minimum. Therefore, 
the dentists around the world are in dilemma. The objective of this paper is to illuminate the light on this topic so a better under-
standing and awareness can be spread amongst the dentists regarding it.

Introduction

Almost always a dental appointment is assumed to be traumatic 
and distressing with barely any correspondence between oral and 
overall health [1]. 

According to the WHO, health is a state of complete physical 
mental and social well-being and not merely the absence of disease 
or infirmity. Therefore, it is very important to maintain a harmony 
between our mind body and soul and thus the new era is here 
‘holistic dentistry’. 

Holism is derived from the Greek word holos which means 
whole or entire. Hence, holistic dentistry gives prominence to oral 
health in correlation to an individual’s entire physical as well as 
emotional and spiritual health [2].

Holistic dentistry is also known as Alternative dentistry (alter-
native techniques like acupuncture, naturopathy, homeopathy are 
incorporated), Biocompatible dentistry (the materials used are 
biocompatible), Unconventional dentistry (deflect conventional 

treatment, take up methods gleaned from other complementary 
approaches and eliminate a few traditional methods), Biological 
dentistry (state of physical and emotional health of an individual 
is considered) [2].

As rightly said by Dr. Ron Ehrlich, the same blood that flows 
through an infected gum or tooth also flows through the rest of the 
body, therefore a diseased mouth is a diseased body. It is a proven 
piece of evidence about how a bad mouth can lead to a broad range 
of systemic diseases including infective endocarditis, diabetes, 
renal problems and a lot more. When leaves of a tree are turning 
brown we don’t paint them green, do we? We try to recognize the 
cause of the problem. Holistically practicing dentist would look at 
the fundamental cause of the problem rather than just treating the 
symptom [1].

Holistic dentistry amalgamates dental cognizance with vari-
ous allopathic fields to enhance a person’s oral health. It is a whole 
body approach i.e. it is not just confined to a particular region of 
a person’s body but considers an individual’s overall health and 
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treatment is individualized. A dentist treating patient holistically 
would adhere to a preventive approach, to be precise they uncover 
preventive solutions to problems that may influence various parts 
of the body [3,4]. 

A holistic dentist treats the person and not just the tooth. There-
fore, in future a visit to dentist would assuage more than just a 
toothache [1].

History

The history dates back to 1800, when the National Dental Asso-
ciation agnized detrimental effects of amalgam restoration and re-
strained association members to use it on their respective patients. 
The other countries have forbidden the use of mercury thereafter 
[2,3].

 Between 1870 to 1948, Holistic dental medicine further 
ascended with Weston A Price, a pioneer who advocated holistic 
dentistry. Price put forward his concept, popularly known as “focal 
infection theory”. One of the Price’s students, Melvin page, coined 
the phrase ‘balancing body chemistry’ and believed that tooth 
decay is an outstanding example of systemic chemical imbalances 
[2,4].

In 1978, Holistic Dental Association was founded to develop and 
promote alternative treatment methods which are not practiced 
traditionally by the dental practitioners and enlightening the 
public regarding the virtues of holistic dental practice for their own 
health and wellbeing. International Association of Oral medicine 
and Toxicology (IAOMT) in 1984 was founded to notify the public 
about potentially toxic-materials in the mouth predominantly 
mercury and fluoride. In 1985, The American Academy of Biological 
Dentistry (IABD) was formed and later renamed as International 
Academy of Biological Dentistry and Medicine (IABDM) in 2005. 
Its mission states that: The IABDM supports dentist’s, physicians 
and allied practitioners committed to integrating body, mind, spirit  
and mouth and caring for the whole person.

Principles of holistic dentistry 

Holistic dentistry follows certain principles [2,3]: 

1. Proper nutrition in order to avoid and reverse degenerative 
dental disorders. 

2. Avoidance and exclusion of toxins from dental materials.

3. To prevent and treat dental malocclusion.

4. To prevent and treat gum disease at its biological basis. 

Procedure

Holistic dental care includes a mixture of techniques which might 
vary as per the dentist and the patient needs. Initially, a detailed 
history, examination of the patient and radiographs are taken. X 
rays are taken by the most recent machinery which uses films that 
offer 50% less radiation than standard systems. In the next visit, 
referred to as “Review of Findings” the dental practitioner educates 
the patient regarding the condition of their mouth and the positive 
treatment choices [4].

Holistic dental practice incorporates Ayurveda, Hypnosis, 
Homeopathy, Aromatherapy, Nutrition. Neural therapy, hematology, 
immunology and electroacupuncture may also be integrated [2]. 

Ayurveda in dentistry

Ayurveda is one among the few ancient systems of medicine, 
which has emerged in India centuries ago. However, at present 
it is practiced in other parts of the world as an alternative medi-
cine. Ayurveda has a rich repository of resources for dentistry. 
Avariety of medicinal plants in ayurveda can be used as an adjunct 
for oral health care which are proved to be safe, non-toxic and effi-
cient through ages [5].

Herbs can be used as storage media for avulsed tooth, mouth 
rinses, root canal irrigants and as tooth whiteners. Commonly used 
herbs in dentistry include gooseberry, clove oil, lemon tea, tree oil, 
aloe vera, neem, basil and turmeric. These herbs are formulated to 
produce toothpastes, tooth powders and mouthwashes to prevent 
various dental problems like bleeding gums, tooth pain, oral 
malodour, etc [3,5].

In 2011 Anirban Chatterjee., et al, evaluated the anti-gingivitis 
and anti-plaque effect of Azadirachta indica (neem) mouth rinse 
on plaque induced gingivitis and showed that it is as effective in 
reducing periodontal indices as chlorhexidine [5].

 Withania somnifera is used in management of patients with 
dental anxiety. Aloe vera is used in management of oral lichen 
planus. Babul is used for management of gum diseases due to anti-
bacterial activity against P. gingivalis and P. intermedia. Clove oil 
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consists of eugenol compound and is rich in minerals and vitamins 
(vitamin A and C) which acts as most powerful antiseptic, analgesic 
and antimicrobial. It is used for the management of gum diseases 
and mouth ulcers. Turmeric suppresses metastasis of melanoma 
cells and deactivates the tobacco containing carcinogens. Tulsi 
leaves act as antibacterial and prevents dental plaque gingivitis 
and bad breath [6]. 

Nutrition in dentistry 

Diet plays a significant etiological role in dental diseases like 
dental caries, dental erosion and periodontal disease. Deficiencies 
of Vitamin A and D and protein energy malnutrition have been 
associated with enamel hypoplasia. Malnutrition invariably impairs 
innate and adaptive defenses of the host and thence can amplify 
the severity of oral infections which may in addition lead to life-
threatening diseases. Deficiency of vitamin C will result in scurvy-
related periodontitis. A balanced and nutritious diet is therefore a 
paramount importance for a good oral and overall health [7].

Aromatherapy in dentistry

Odours have the ability to alter the emotional state of an 
individual because the essential oils possess pharmacological 
properties that are liable for emotional effects. The essential oils 
activate the olfactory nerve cells in upper nasal cavity when inhaled 
and further send impulses to the limbic system of the brain which 
gives rise to immediate response to the fragrance by stimulating 
circulatory and nervous system. Aromatherapy helps to put people 
in a relaxed and calm mood before any dental procedure. Oils like 
lavender, bergamot, sandalwood and basil are often used [4,8]. 

Homeopathy in dentistry

Homeopathy is the second largest system of medicine in today’s 
world recognized by the World Health Organization. It is useful 
in management of conditions affecting orofacial structures. 
Belladonna, used for toothache, early dental abscess and also 
in cases of dry socket. Aconite foxglove is used for trigeminal 
neuralgia. Borax can be used in cases of apthous ulcers, candidiasis 
and oral lichen planus. Arsenicum album is used in cases of bleeding 
gums and for diseases involving pulp and periapical region. It has 
also been proved that many homeopathic remedies are effectual 
for a wide range of dental conditions with no side-effects [2,9].

 Hypnosis in dentistry

Hypnodontia is the usage of hypnosis in dental practice. It has 
therapeutic as well as operative uses. Therapeutically it includes 
dental phobia and anxiety, extensive gag reflex, trigeminal 
neuralgia, pain, adaptation to dentures, behavior modification 
such as thumb sucking or bruxism and as an adjunct to 
inhalation sedation. Operative uses comprise analgesia control 

of salivary flow and faster postoperative recovery. Hypnosis in 
simultaneity with pharmaceutical sedation enhances patient 
safety by minimizing the cardiovascular effects of dental treatment 
and required dose of sedative drugs. Hypnosis is seldom used yet 
powerful tool in patient management. With appropriate training 
and proper patient selection it can enhance a professionals practice 
and clinical skill [10]. 

Components of Holistic Dentistry: 

There are six components of holistic dentistry

1. Biocompatibility: Materials used should not have toxic or 
harmful effects on biological systems. Biocompatibility can 
be tested with the help of blood or energy testing. 

2. Bioesthetics: It deals with synchronism between visual 
attractiveness and dental function. 

3. Biochemical balance: It deals with saliva’s buffered pH 
balance together with bacterial balance to promote healthy 
oral tissues.

4. Biomechanics: Deals with occlusal force resulting from 
biting teeth or grinding teeth. These activities interfere with 
sleep and can cause breakdown in tissue integrity. 

5. Bioenergetics: A system of physical and psychological 
therapy that is held to increase well-being by releasing 
blocked physical and psychic energy. 

6. Bioethics: Treating patients with honesty and due care [2].

Traditional dentist vs Holistic dentist: 

A holistic dentist [11]:

• Uses safe and comparatively non-toxic dental materials.

• Is an independent thinker and does not disregard sound 
and progressive dental education research or procedural 
training for the reason that it was not taught in dental school. 

• Advanced holistic dentists acknowledge the hazards of drug 
therapy and the true reason for the need of dental services 
principally is malnutrition and toxicity of teeth, gums 
and jaws.

Treatment of root canals

Infection in the tooth undergoing the root canal treatment cannot 
be seen without magnification. If this infection is not completely 
removed and filled, there are chances of infection walling to 
the canals which might further permeate though the substance 
filled and spread throughout the body. A holistic dentist uses two 
high strength magnifying glasses attached to a head band during the 
procedure yet the dentist sometimes might still not be able to see 
all of the infection to remove it, so laser is the best tool to extirpate 
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all the infection [11].

Implant dangers

The titanium prosthesis or rods in implants short-circuits the 
electrical frequencies of the nervous system and can interfere 
with brain body communication. A holistic dentist uses metal-free 
implants. Zirconia is a substitute to conventional titanium based 
implant systems with better biological aesthetics, mechanical and 
optical properties [11,12].

Tooth decay [1,13]:

Biocompatible materials are used for the restoration of 
caries. CERC is a ceramic material used instead of amalgam. 
Holistically treating dentist doesn’t just restore a decayed tooth 
but understands that it is the result of metabolic imbalance and 
improper diet. Therefore, refers the patient to a dietician or a 
nutritionist.

Benefits of holistic dentistry

Holistic dentistry is aesthetic, comparatively innocuous and 
biocompatible approach of treatment. It is an integrated 
approach which works in conjunction with other health 
care sectors like homeopathy, aromatherapy and hypnosis. Holistic 
dentist believes in curing the fundamental cause of the problem 
than just a mere symptom [2,4].

Conclusion 

Holistic dentistry is an age old alternate approach yet an emerg-
ing field of dental medicine that takes into consideration both oral 
and general health of an individual. The ideology of holistic den-
tistry is to do no harm and the dentist must look at the mouth, 
teeth, gums and jaws as the integral part of larger body systems. 
A holistically treated patient is therefore known to have not just 
quality teeth but a quality life.
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Abstract
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Temporomandibular joint (TMJ) ankylosis or hypo mobility involves fusion of the mandibular condyle to the base of the skull. 
Restricted mouth opening, difficulty in mastication were the major problems encountered. The treatment of TMJ ankylosis involves 
a surgical intervention. The surgical approach consisted of Interpositional gap arthroplasty followed by Distraction osteogenesis 
was done in the patient. This case report describes a case of 7-year-old who treated for post-surgical TMJ midline deviation with an 
simple innovative appliance. 

Ankylosis of the temporomandibular joint (TMJ) is defined as 
intracapsular union of the disc-condyle complex to the temporal 
articular surface that restricts mandibular movements, it includes 
the fibrous adhesions or bony fusion between condyle, disc, glenoid 
fossa, and eminence. TMJ ankylosis is a disabling condition that 
causes problems in mastication, digestion, speech, appearance, and 
hygiene. Ankylosis can also occur as a result of TMJ surgery [1,2].

Under general anesthesia, removal of plates used for distrac-
tion osteogenesis was done after achievement of advancement in 
jaw. During the same extraction of root stumps with 73, 74 and 
83, 84 was done. Mini screws were placed. The root length was 
taken into consideration and screw was placed 2 mm above the 
same with upper right lateral incisor and lower left lateral incisor. 
Patient was advised to engage elastics for the same on a regular 
basis to correct the deviation of mandible. Patient discontinued 
the use of the elastics from the next day because of severe pain 
and discomfort. The patient was then referred to department of 

Temporomandibular joint ankylosis requires surgery to restore 
mouth opening. Inability to open the mouth results in an inability 
to maintain oral hygiene and to chew solid food. This leads to dental 
caries, malocclusion, weight loss and stunned growth [3]. 

In this case report the child had a history of TMJ ankylosis. Post-
surgical treatment, deviation of mandible to the right side was not-
ed with difficulty in mouth opening. In view of this finding, appli-
ance was designed to correct the midline shift.

Introduction

Case Report
A 7 year old male patient belonging to Asian race reported to 

dental OPD with a chief complaint of limited mouth opening since 
birth and difficulty in eating. For the same problem he visited many 

hospitals but he didn’t receive any treatment. On clinical examina-
tion there was limited mouth opening and deviation of mandible 
on left side was observed. Radiographically it was diagnosed as bi-
lateral ankylosis of TMJ. Patient was referred to oral and maxillofa-
cial surgeon for the surgical management. The patient underwent 
surgery under general anesthesia to treat and relieve the ankylo-
sis. Interpositional gap arthroplasty followed by which distraction 
osteogenesis was done (Figure 1). One turn activation was done 
on daily basis for one and half month. One turn is equal to 1 mm 
of movement. Following which 1 and half month consolidation pe-
riod was maintained.
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Intraoral examination revealed mouth opening of 35.5 mm, 
midline deviation, constriction of maxillary arch, bilateral posteri-
or crossbites were noted (Figure 2a). Impressions were made with 
both the arches using Alginate and diagnostic casts were prepared. 
The initial treatment plan  was to correct the midline deviation 
with the twin block appliance. But in this case no more condylar 
growth will be evident as condyles were removed Simple innova-
tive appliance was designed with upper jack screw with posterior 
bite plane and hooks were attached to upper right canine region 
and lower left canine region. The appliance was cemented with 
type I GIC and also elastics were incorporated to the hooks (Figure 
2b). Patient was advised to use the elastics regularly (Figure 2c) 
and instructed for the activation of screw by giving quarter turn 
daily. Patient was recalled for follow up at regular intervals and at 
one month interval there was good improvement in the midline 
deviation (Figure 3). Patient gave the feedback that appliance was 
comfortable. After 2 months follow up there was improvement of 
midline because of correction of deviation. Normal occlusion was 
noted on the right side and cross bite on the left side. So the patient 
was advised to continue use of upper expansion appliance with in-
structions of quarter turn for every 2 days. 

Appliance design

Pedodontics and preventive dentistry for an alternative treatment 
option. To overcome the midline deviation following innovativeap-
pliance was designed.

 

Figure 1: Extraoral photograph of the patient with  
distraction osteogenesis plates.

Figure 2a: Pre-operative photograph showing  
the midline deviation.

Figure 2b: Intraoral photograph with innovative appliance.

Figure 2c: Intraoral photograph after placement of elastics.

Figure 3: Photograph of the patient at 1 month follow up.
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After 3 months of follow up due to regular use of the appliance, 
the midline deviation was corrected (Figure 4) and there was im-
provement in the mouth opening (45 mm) was seen. Patient was 
advised to use the appliance for one more month to correct the 
posterior crossbite on left side and instructed to discontinue the 
use of elastics. 

Discussion

The clinical findings of TMJ ankylosis in children are affected by 
the age of onset, the duration, and whether the ankylosis is unilat-
eral or bilateral. Unilateral ankylosis reveals unilateral hypoplasia 
of the mandible and deviation of the chin to the affected side.

Severe retrognathia, mandibular alveolar protrusion, open-bite 
deformity, bird-face appearance, and hypertrophic and thick coro-
noid process in bilateral ankylosis. Night snoring and obstructive 
sleep apnea are the other clinical findings in bilateral ankylosis [4].

Mandibular asymmetry or bird-face deformities will be the 
outcome according to whether the case is unilateral or bilateral. 
The long standing ankylosed joints result in chronic isometric con-
tractions of the masticatory muscles. This gives rise to shortening 
of the mandibular ramus/rami (pterygomasseteric muscle sling) 
recession of the chin and its elongation in a cephalocaudal direct 
development of the antegonial notch owing to the antagonistic ac-
tions of the pterygomasseteric sling and the depressor muscles 
[5]. Temporomandibular joint ankylosis protocols throughout the 
world suggest early surgical intervention, elaborate resection, ear-
ly mobilization, and aggressive physiotherapy for at least 6 months 
postoperatively.

In this case upper arch expansion was incorporated with jack 
screw and hook in the upper right canine region and lower left ca-
nine region. This was done as the child is in growing stage. However 
mandibular growth may not be evident as the condyle is removed. 
After 2 months’ time, there was significant change noted in the mid-
line deviation. Crossbite was noted in the posterior region on the 
left side. Hence patient was asked to continue expansion.

Nil.

Figure 4: Photograph of the patient at 3 month follow up.

Narmada., et al. had listed the various methods of correction 
of functional midline deviation which are unlocking the mandible, 
removal of occlusal prematurities, expansion of upper arch, func-

tional appliances, interarch elastics [6]. Bob., et al. demonstrated 
the use of twin block appliance with significant good results in cor-
rection of deviation following ankylosis [7].

The advantages of this appliance is that it is removable, easy to 
fabricate, less chair side time required. Patient compliance is very 
important for the success rate of the treatment. Disadvantages be-
ing maintaining the oral hygiene.

Conclusion 
Any pathology that affects the T.M.J and restricts mouth opening 

always carry a mental stigma. Ankylosis of TMJ hinders the integ-
rity of craniofacial skeleton, also affects the normal, growth devel-
opment of occlusion and jaws. Timely management may reduce the 
adverse effects associated with the deviation due to ankylosis. In 
order to achieve successful and stable results correction of mid-
line deviations requires an attentive diagnosis, a well thought out 
treatment plan, and case-specific selection of suitable mechanics. 
However, long-term evaluation of the stability of results that are 
obtained at the end of the treatment is required.
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Comparative evaluation of 
antibacterial efficacy of green 
coffee bean extract mouthwash and 
chlorhexidine mouthwash against 
Streptococcus mutans and Lactobacilli 
spp. – An in vitro study
A. Gowtham, Chandrashekhar M. Badakar, Shivayogi M. Hugar, Niraj S. Gokhale, 
Rucha N. Davalbhakta, Riddhi Joshi

Abstract:
INTRODUCTION: Dental caries can occur in an individual irrespective of age, which makes preventing 
the incidence of dental caries vital. The prevention of dental caries includes various types of oral 
hygiene measures. One such modality is the use of mouthwash. As chlorhexidine mouthwash 
causes several adverse effects, there is a need for herbal alternative. Green coffee bean extract is 
one such herbal alternative.
AIM: The aim of this study is to compare and evaluate the antibacterial efficacy of green coffee bean 
extract mouthwash and chlorhexidine mouthwash against Streptococcus mutans and Lactobacilli spp.
MATERIALS AND METHODS: The ethanolic extract of green coffee bean was obtained by treating 
it with cellulase and 30% ethanol. Minimum inhibitory concentration and minimum bactericidal 
concentration were obtained by the broth dilution method and culture plating method, respectively. 
Based on these values, 3% green coffee bean extract mouthwash was prepared, and the antibacterial 
efficacy against S. mutans and Lactobacilli spp. was tested using the direct contact test. The obtained 
data were analyzed using the Mann–Whitney U‑test and Wilcoxon matched‑pair test.
RESULTS: Intergroup comparison using Mann–Whitney U‑test showed that green coffee bean extract 
mouthwash is equally effective against S. mutans and Lactobacilli spp. as compared to chlorhexidine 
mouthwash. Wilcoxon matched‑pairs test showed that the efficacy of green coffee bean extract 
mouthwash reduced over a period of 10, 30, and 60 min time intervals.
CONCLUSION: Therefore, green coffee bean extract can be used as an alternative to chlorhexidine 
as mouthwash.
Keywords:
Antibacterial, chlorhexidine, green coffee bean, Lactobacilli spp., mouthwash, Streptococcus mutans

Introduction

Carious destruction of tooth is considered 
to be a common oral disease worldwide; 

individuals are likely to develop this 
throughout their lifespan. Dental caries 

form through multifaceted interaction over a 
period of time with acid‑producing microbes, 
fermentable carbohydrate, and various host 
factors such as teeth and saliva. It can arise in 
the early life of a child as an aggressive tooth 
decay that affects the primary teeth of infants 
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and toddlers.[1] The prevalence of dental caries varies from 
49% to 83% across different countries.[2] Caries status in 
India was reported to be 68.4%.[3] In 2018, irrespective of 
age, occurrence of dental caries was found to be high, and 
varied across India.[2] Increased occurrence of dental caries 
in children could be attributed to socioeconomic status, 
lack of preventive measures, and dietary changes.[3]

Acidogenic bacteria, especially Streptococcus mutans, in the 
existence of fermentable sugars cause demineralization 
of the teeth structure. Colonization of the oral cavity by 
Lactobacilli requires a retentive niche, which is formed 
by the action of S. mutans.[4]

Prevention treatment modalities such as oral hygiene 
measures, different forms of fluoride application, 
pit‑and‑fissure sealants, and use of xylitol were found 
to be essential.[5]

We, Indians, who were the first to use medicinal plants 
to treat ailments and preserve the normal harmony 
of the human body. Due to the Western concept of 
medicine, the practice of herbal plants was replaced by 
allopathic form drugs. These drugs are considered to be 
“double‑edged sword” as they can also cause serious 
discomforts or adverse effects to the individual who is 
taking the drugs for any particular disease.

Hence, in the past few years, there has been a shift in 
the concept of treating from the western culture to the 
adaptation of the Eastern culture, which includes the 
use of herbal plants to treat diseases. One scenario is 
the use of chlorhexidine mouthwash for the prevention 
of initiation of dental caries. Chlorhexidine can cause 
adverse effects such as brown staining of the tooth, taste 
alteration, and mucosal erosions, etc., Hence, there is a 
need for an herbal alternative.

One such herbal alternative is the green coffee bean 
extract, which contains caffeine, volatile, and nonvolatile 
organic acids such as chlorogenic acids (CGAs) and 
caffeic acids, which have the antibacterial ability.[6] CGAs 
are phenolic compounds formed by the esterification of 
cinnamic acids, which has a series of health benefits like 
antibacterial activity against cariogenic bacteria. During 
roasting, there is a reduction of about 30%–50% of CGA.[7] 
Hence, the green coffee bean is considered to be the best 
source for CGA . Among, the various herbal products that 
are being used in dentistry, the green coffee bean has not 
been researched yet. Furthermore, very few studies have 
been carried out applying this herb as a mouthwash. 

Materials and Methods

This in vitro study was conducted in the Department 
of Pediatric and Preventive Dentistry at KLE 

Academy of Higher Education, and Research’s KLE 
VK Institute of Dental Sciences, Belagavi and the 
laboratory procedures were carried out in KAHER’s 
Dr. Prabhakar Kore Basic Science Research Centre, 
Belagavi. The green coffee beans were procured from 
Coorg Coffee Supplies, Yelachenahalli, Bangalore, 
India (2018, 2 weeks).

The procured dried green coffee beans were grounded 
to a fine powder using mortar and pestle. The grounded 
powder was treated with 30% ethanol and cellulase. 
Then, the mixture was kept in water bath undisturbed for 
24 h after the occasional shaking in the first 30 min. The 
mixture was then filtered through a sterilized Whatman 
No. 1 filter paper (Sigma Labsys, Karnataka, India). The 
obtained liquid filtrate was exposed to ultraviolet  rays 
(Laminar air flow chamber) for 24 h and checked for 
sterility on nutrient agar plates and stored in labeled 
sterile bottles in a freezer at 4°C.[8]

The MTT(3‑(4,5‑Dimethylthiazol‑2‑yl)‑2,5‑diphenyl 
tetrazolium bromide) assay was carried out on gingival 
fibroblasts obtained from American Type Culture 
Collection, Virginia, United States of America. At 
31 % concentration of green coffee bean extract, the 
observed viability of human gingival fibroblast cells was 
99.41%, which indicates that even at 31% concentration 
green coffee bean extract was not cytotoxic and can be 
used in further in vivo studies. The study was performed 
in triplicates after consulting with statistician.

Minimum inhibitory concentration (MIC) was assessed 
against strains of S. mutans and Lactobacilli spp. obtained 
from Microbial Type Culture Collection, Chandigarh, 
India, by broth dilution method [Figure 1].[9]

The minimum bactericidal concentration (MBC) was 
calculated by streaking the supernatant solutions from 
the microtubes used for MIC of each organism in brain 
heart infusion (BHI) media using a sterile streaking loop 
in laminar air flow chamber and incubating them for 24 h 
in the incubator at 37°C.[10]

Figure 1: Schematic representation of broth dilution method
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Preparation of green coffee bean extract 
mouthwash
MIC and MBC were observed at concentration of 
2.5 µg/ml and 0.625 µg/ml against S. mutans and 
Lactobacilli spp., respectively. Based on MIC and 
MBC values, the lowest concentration at which 
the green coffee bean extract showed antibacterial 
activity against S. mutans and Lactobacilli spp. is 2.5%. 
Hence, 3%  Green coffee bean extract mouthwash was 
prepared to overcome any changes in the property of 
extract while adding other components for mouthwash 
preparation. Initially, in 50 ml of distilled water 
sodium benzoate; methyl‑ and propyl‑parabens were 
dissolved with the aid of magnetic stirrer (KI‑66‑02, 
Kumar Sales Corporation, Maharashtra, India) at 
room temperature to form solution 1. Then, in 50 ml 
of distilled water xylitol and glycerine were dissolved 
to get solution 2. Finally, solution 1 and solution 2 
were filtered through Whatman filter paper no. 40 and 
filtrate was mixed with 3% green coffee bean extract 
and stirred in magnetic stirrer for 30 min at room 
temperature. The final mouthwash was poured into 
bottle with lid tight and stored at room temperature.[11] 
The final mouthwash obtained was clear and 25 ml in 
quantity [Table 1].

Antibacterial efficacy determined by direct contact 
test
The samples were processed by the direct contact test 
on 96–well microplates. Direct contact test is based 
on determining the turbidity of microbial growth in 
microplates. Strains of S. mutans and Lactobacilli spp. 
were grown on BHI media.[12]

Initially, 50 µL of the green coffee bean extract 
mouthwash was added to the wells. Then for S. mutans, 
50 µL bacterial suspension adjusted to 0.5 McFarland 
scale = 1.5 × 108 colony‑forming unit was placed in 
the wells. The same procedure was carried out for 
chlorhexidine mouthwash also.

After incubation for 1 h at 37°C, there will be direct 
contact between the respective organism and the test 
material. Now, 240 µL of BHI media was added in 
the wells. The kinetics of bacterial outgrowth in each 
well was measured at 630 nm using a microplate 
spectrophotometer (Systronics, Maharashtra, India) 
every 10 min, 30 min, and 60 min. Similar experimental 
procedures were carried out for Lactobacilli spp. The 
antibacterial test was repeated 5 times (n = 5) for each 
organism. The obtained results were tabulated and 
entered in an excel sheet [Table 2 and 3]. The statistical 
analysis was performed using the Mann–Whitney U test 
and Wilcoxon ranked pairs test using IBM Statistical 
Package for the Social Sciences (SPSS) software (version 
20.0).

Results 

For S. mutans, intergroup comparison by Mann‑Whitney 
U‑test revealed that mean optical density values of direct 
contact test at 10 min, 30 min, and 60 min (P = 0.0760, 
0.0760, and 0.0760) showed no statistically significant 
difference between both mouthwashes. However, the 
difference of mean optical density value of direct contact 
test between time intervals 10 min and 30 min, 10 min 
and 60 min and 30 min and 60 min (P = 0.0280, 0.0280, 
and 0.0120) was found to be statistically significant 
among both mouthwashes. Intragroup comparison 
for green coffee bean extract mouthwash by Wilcoxon 
matched‑pairs test revealed that statistically significant 
difference in mean optical density value of direct 
contact test was seen between 10 min and 60 min time 
interval (P = 0.043). However, there was no statistically 
significant difference observed between 10 min and 
30 min and 30 min and 60 min time interval. Whereas, 

Table 2: Mean optical density and standard 
deviation of green coffee bean extract 
mouthwash and chlorhexidine mouthwash against 
Streptococcus mutans in direct contact test using 
spectrophotometer at 630 nm wavelength
Time interval 
(min)

Green coffee bean 
extract mouthwash

Chlorhexidine 
mouthwash

Mean optical 
density

SD Mean optical 
density

SD

10 0.245 0.020 0.291 0.036
30 0.257 0.027 0.277 0.028
60 0.275 0.031 0.273 0.028
SD: Standard deviation

Table 1: Composition of 3% green coffee bean 
extract mouthwash (% w/v)
Material Function Formulation (%)
Green coffee bean 
extract

Antibacterial 3

Xylitol Sweetening agent 2
Glycerine Humectant 5
Sodium benzoate Preservative (bacteriostatic) 0.1
Methyl paraben Preservative (bactericidal) 0.05
Propyl paraben Preservative (bactericidal) 0.01
Distilled water Vehicle 100 ml

Table 3: Mean optical density values of green 
coffee bean extract mouthwash and chlorhexidine 
mouthwash against Lactobacilli spp. in direct contact 
test using spectrophotometer at 630 nm wavelength
Time interval 
(min)

Green coffee bean 
extract mouthwash

Chlorhexidine 
mouthwash

Mean optical 
density

SD Mean optical 
density

SD

10 0.345 0.065 0.350 0.052
30 0.357 0.061 0.355 0.064
60 0.399 0.024 0.343 0.068
SD: Standard deviation
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intragroup comparison for chlorhexidine showed no 
statistically significant difference [Tables 4 and 5].

In the case of Lactobacilli spp., intergroup comparison 
by Mann–Whitney U‑test revealed that mean optical 
density value of direct contact test at 10 min, 30 min, 
and 60 min (P = 0.7540, 0.9170, and 0.1170) showed 
no statistically significant difference between both 
mouthwashes.  When compared, difference in 
mean optical density value of direct contact test 
between time intervals 10 min and 30 min, 10 min 
and 60 min (P = 0.4020 and 0.4020) showed no 
statistically significant difference, whereas between 
time interval 30 min and 60 min (P = 0.0090), a 
statistically significant difference was observed 
among both mouthwashes. Intragroup comparison 
for green coffee bean extract  mouthwash by 
Wilcoxon matched‑pairs test revealed that mean 
optical density value of direct contact test showed a 
statistically significant difference among 10 min and 
30 min, 10 min and 60 min, and 30 min and 60 min 
time intervals (P = 0.0431, 0.0431, and 0.0431). For 

chlorhexidine mouthwash, no statistically significant 
difference was observed among 10 min and 30 min, 
10 min and 60 min time interval, only at 30 min and 
60 min, a statistically significant difference was 
observed (P = 0.0431) [Tables 6 and 7].

Discussion

Green coffee bean extract was prepared as an ethanolic 
extract to obtain the maximum number of bioactive 
components present in it. In this study, green coffee 
beans were preferred over‑roasted coffee beans 
as the roasting process causes a reduction in the 
bioactive components present in the coffee beans. 
Alcoholic extraction, pressurized liquid extraction and 
supercritical CO2 extraction are extraction techniques 
that have the ability to increase target molecule 
specificity and reduce waste solvent production.[13] 
Among these techniques, alcoholic extraction is used 
in the extraction of chemically active components 
from plant products. In the current study, ethanolic 
extraction was carried out along with cellulase, which is 

Table 4: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Time points 
(min)

Materials Mean SD SE Mean rank U Z P

10 Green coffee bean extract mouthwash 0.245 0.020 0.009 3.80 4.00 −1.7760 0.0760
Chlorhexidine mouthwash 0.291 0.036 0.016 7.20

30 Green coffee bean extract mouthwash 0.257 0.027 0.012 3.80 4.00 −1.7760 0.0760
Chlorhexidine mouthwash 0.277 0.028 0.012 7.20

60 Green coffee bean extract mouthwash 0.275 0.031 0.014 5.80 11.00 −0.3130 0.7540
Chlorhexidine mouthwash 0.273 0.028 0.012 5.20

10‑30 Green coffee bean extract mouthwash −0.012 0.012 0.005 3.40 2.00 −2.1930 0.0280*
Chlorhexidine mouthwash 0.014 0.016 0.007 7.60

10‑60 Green coffee bean extract mouthwash −0.012 0.012 0.005 3.40 2.00 −2.1930 0.0280*
Chlorhexidine mouthwash 0.014 0.016 0.007 7.60

30‑60 Green coffee bean extract mouthwash −0.018 0.015 0.007 3.10 0.50 −2.5140 0.0120*
Chlorhexidine mouthwash 0.004 0.005 0.002 7.90

Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 5: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Material Time (min) Mean SD Mean different SD different Percentage of change Z P
Green coffee bean extract mouthwash 10 0.245 0.020 −0.012 0.012 −4.98 1.7529 0.0796

30 0.257 0.027
10 0.245 0.020 −0.030 0.012 −12.24 2.0226 0.043*
60 0.275 0.031
30 0.257 0.027 −0.018 0.015 −6.92 1.8257 0.0679
60 0.275 0.031

Chlorhexidine mouthwash 10 0.291 0.036 0.014 0.016 4.81 1.4832 0.1380
30 0.277 0.028
10 0.291 0.036 0.018 0.016 6.18 1.8257 0.0679
60 0.273 0.028
30 0.277 0.028 0.004 0.005 1.44 1.8257 0.0679
60 0.273 0.028

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation
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usually the enzyme of choice when it comes to breaking 
down plant cell walls.[14]

MIC is defined as the lowest concentration of the 
antimicrobial agent that prevents visible growth of a 
micro‑organism under defined conditions. There are 
various methods to assess MIC like agar diffusion 
method and broth dilution method. Limitation of MIC 
method is that it does not give an indication of the mode 
of action (cidal or static) of the antimicrobial agent.[9] 
Hence to evaluate the mode of action of green coffee 
bean extract MBC was carried out.

MBC is the minimum concentration of an antimicrobial 
drug that is bactericidal. It is determined by 
re‑culturing (subculturing) broth dilutions that inhibit 
the growth of a bacterial organism (i.e., those at or above 
the MIC). The broth dilutions are streaked onto agar 
and incubated for 24 h–48 h. MBC is the lowest broth 
dilution of antimicrobial that prevents growth of the 
organism on the agar plate. Failure of the organism to 
grow on the plate implies that only nonviable organisms 
are present.[15] Based on MIC and MBC values, 3% green 

coffee bean extract mouthwash was prepared so that 
it will be effective against S. mutans and Lactobacilli 
spp. and to overcome any changes in the property of 
extract while adding other components for mouthwash 
preparation.

Direct contact test is the most commonly used and 
effective antibacterial test, which involves the direct 
interaction between the test material and micro‑organism. 
The direct contact between the test material and the 
micro‑organism is interpreted using spectrophotometer 
at 630 nm wavelength.[16] The present study evaluated 
the antibacterial efficacy of chlorhexidine and green 
coffee bean extract mouthwash against S. mutans and 
Lactobacilli spp. at 10, 30, and 60 min time interval in 96 
well microplates.

The intergroup comparison between green coffee bean 
extract mouthwash and chlorhexidine mouthwash 
showed no statistically significant difference against 
S. mutans and Lactobacilli spp. at 10, 30, and 60 min time 
intervals, which clearly denotes that green coffee bean 
extract mouthwash is equally effective against these 

Table 6: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Time interval (min) Materials Mean SD SE Mean rank U Z P
10 Green coffee bean extract mouthwash 0.346 0.065 0.029 5.20 11.00 −0.3130 0.7540

Chlorhexidine mouthwash 0.350 0.052 0.023 5.80
30 Green coffee bean extract mouthwash 0.357 0.061 0.027 5.40 12.00 −0.1040 0.9170

Chlorhexidine mouthwash 0.355 0.064 0.028 5.60
60 Green coffee bean extract mouthwash 0.400 0.024 0.011 7.00 5.00 −1.5670 0.1170

Chlorhexidine mouthwash 0.344 0.068 0.030 4.00
10‑30 Green coffee bean extract mouthwash −0.012 0.008 0.004 4.70 8.50 −0.8380 0.4020

Chlorhexidine mouthwash −0.005 0.013 0.006 6.30
10‑60 Green coffee bean extract mouthwash −0.012 0.008 0.004 4.70 8.50 −0.8380 0.4020

Chlorhexidine mouthwash −0.005 0.013 0.006 6.30
30‑60 Green coffee bean extract mouthwash −0.042 0.047 0.021 3.00 0.00 −2.6190 0.0090*

Chlorhexidine mouthwash 0.012 0.007 0.003 8.00
Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 7: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Material Time (min) Mean SD Mean different SD different Percentage of change Z P
Green coffee bean extract 
mouthwash

10 0.346 0.065 −0.012 0.008 −3.41 2.0226 0.0431*
30 0.357 0.061
10 0.346 0.065 −0.054 0.053 −15.68 2.0229 0.0431*
60 0.400 0.024
30 0.357 0.061 −0.042 0.047 −11.86 2.0227 0.0431*
60 0.400 0.024

Chlorhexidine mouthwash 10 0.350 0.052 −0.005 0.013 −1.54 1.2136 0.2249
30 0.355 0.064
10 0.350 0.052 0.006 0.018 1.83 0.7303 0.4652
60 0.344 0.068
30 0.355 0.064 0.012 0.007 3.32 2.0222 0.0431*
60 0.344 0.068

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation
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bacteria as compared to chlorhexidine mouthwash 
[Graph 1 and 2].

Intragroup comparison of green coffee bean extract 
mouthwash showed that the effect of the mouthwash 
was decreasing from 10, 30 to 60 min time interval, 
the difference is statistically significant, whereas for 
chlorhexidine mouthwash, the effect remains unchanged. 
Hence, the difference in the mean optical density value 
between the time interval 10–30 min, 30–60 min and 
10–60 min was statistically higher for chlorhexidine 
mouthwash as compared to green coffee bean extract 
mouthwash against S. mutans. Whereas, for Lactobacilli 
spp. only at 30–60 min time interval, the difference is a 
statistically higher value for chlorhexidine mouthwash 
as compared to green coffee bean extract mouthwash 
[Graph 3 and 4].

Chlorhexidine induces the formation of indentation 
spots on the cell membrane of bacteria by increasing 
the permeability of the membrane, through which there 
is leaching out of the cellular contents is seen leading 
to the death of the bacteria. When bacteria are treated 
with Chlorhexidine it is seen that there is uptake of 
chlorine from chlorhexidine and loss of phosphorus 
from the bacterial cell. Furthermore, it is seen that the 
concentration of chlorhexidine inside the cell increased 
with time.[17] Whereas, CGA, ester of caffeic acid, provoke 
irreversible permeability changes in the cell membrane, 

causing cells to lose the ability to maintain membrane 
potential and leakage of cytoplasm macromolecules 
including nucleotide.[18] Chlorhexidine mouthwash 
and green coffee bean extract mouthwash show almost 
similar mechanism of inhibiting the growth of bacteria, 
hence Green coffee bean extract mouthwash can be used 
as an herbal alternative of chlorhexidine mouthwash.

Chlorhexidine is a symmetrical cationic molecule which 
consists of two 4‑chlorophenyl rings and two biguanide 
groups connected by a central hexamethylene chain. It is 
a strong base and is most stable in the form of its salts.[19] 
Although effective, it has certain side effects like brown 
discoloration of the teeth, oral mucosal erosion, and 
altered taste sensation.[20]

Jensen stated that the discoloration is mainly due 
to the adsorption of chlorhexidine to the surface of 
hydroxyapatite crystals that alters the binding ability 
of the crystals. The apatite treated with chlorhexidine 
binds considerable amounts of certain dyes which are 
normally used in foodstuffs and drinks (aldehydes and 
ketones) and the untreated apatite possesses only a 
minor, if any, affinity for these dyes. This binding of the 
dyes is mediated by an interaction between the anionic 
groups of the dye molecules and the cationic groups of 
the chlorhexidine molecules.[21]

Graph 3: Mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Streptococcus mutans at different time intervals

Graph 2: Mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Lactobacillus spp. at different time intervals

Graph 1: Mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Streptococcus mutans at different time intervals

Graph 4: Mean optical density value of green coffee bean extract mouthwash and 
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
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Chlorhexidine also may produce taste disturbances by 
binding to a specific sodium receptor molecule in the 
taste buds which is uniquely different from receptors 
for sweet, bitter, and sour stimuli.[19]

Herbal extracts for tooth cleansing and as an 
antimicrobial plaque agent have been successfully used 
in dentistry. Herbal mouth rinses are gaining special 
attention in recent times because they are nonchemical 
and nonsynthetic.[22] Studies on the antimicrobial and 
anticariogenic properties of coffee species are scarce in 
literature despite it being the best known and one of 
the most popular drinks in the world. In this study, the 
green coffee bean extract was chosen as it is an herbal 
product which has shown several beneficial biological 
properties.

The reason for reduction in the growth of S. mutans 
and Lactobacilli spp. in the green coffee group can 
be attributed to the CGA (an active component) and 
polyphenols, the primary constituents of green coffee 
bean extract. CGA is structurally composed of an ester 
of caffeic acid with the 3‑hydroxyl group of quinic 
acid. Its level is high in the green coffee as compared 
to the roasted form of coffee. CGA inhibits bacterial 
pathogens by increasing outer membrane permeability, 
inducing the efflux of potassium from the cell, and 
ultimately leading to the break in the membrane 
and leakage of the cytoplasmic contents, including 
nucleotides.[18]

Limitations
The study results should be interpreted in the light of a 
few limitations that it was an in vitro study. The result 
could be better trusted on
• If an in vivo study could have been carried out
• The antibacterial property against other pathogenic 

oral micro‑organisms should be evaluated
• The longer duration of use of green coffee bean 

extract mouthwash also has to be evaluated for any 
long‑term side effects.

Conclusion

Dental caries is the most common oral disease which 
occurs due to the number of factors like diet, bacteria, 
host, and time. S. mutans and Lactobacilli spp. are the most 
notorious micro‑organisms which play a pivotal role in 
causing tooth decay.

Mouthwash is one of the means of causing reduction in 
the growth of oral bacteria. Chemical mouthwashes, as 
they show adverse effects, they are being substituted 
with herbal mouthwashes. These oral hygiene measures 
need to be promoted, especially for children who are 
susceptible to oral diseases and have poor compliance 

with oral hygiene methods. Researchers need to have 
a fresh look in the area of green medicine as there may 
be many potential herbs which may possess significant 
antimicrobial properties.

The conclusion drawn from the present study is that both 
chlorhexidine and green coffee bean extract mouthwash 
showed antimicrobial efficacy against S. mutans and 
Lactobacilli spp. Furthermore, green coffee bean extract 
mouthwash proved to have similar antimicrobial efficacy 
like chlorhexidine mouthwash.
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Abstract

Keywords: Alternative Approaches; Inferior Alveolar Nerve Block; Technique Sensitive

The inferior alveolar nerve block is the most fundamental and technique sensitive nerve blocks among all. Mastery over achieving 
the block thus, is of utmost importance. Many techniques have been suggested back and forth in order to perform successful anesthe-
sia. This review provides with a list of alternative approaches for alveolar nerve block which may be followed, as and when required.

Introduction
Pain, often described as an unpleasant emotional experience, is 

the most distressing component of any dental treatment, including 
surgical procedures. According to research of University of Pitts-
burgh, patients avoid dental offices due to their fear for pain than 
compared to other reasons combined [1]. Thus; its management 
has been one of the prime concerns for dental surgeons ever since 
dentistry came into existence. Being dual in nature pain perception 
and pain reaction must be considered. Among the two, pain per-
ception is controlled by injecting local anesthetics in proximity to 
the nerve or nerves involved by conduction blockade. In 1884, Dr. 
William S. Halsted demonstrated that injecting solution in any part 
of the nerve trunk provides anesthesia as a whole. Dr. Halsted first 
blocked the mandibular nerve (branch of the trigeminal nerve) [2]. 
The inferior alveolar nerve (branch of posterior division of mandib-
ular nerve) block, is the second most often used (after infiltration), 
one of the most important injection technique in dentistry, howev-
er with the highest percentage (as high as 15%) of clinical failures 
even after proper administration [3]. The reasons of failure are 
many including incorrect techniques, anomalies of the nerve (bifid 
mandibular nerve), anatomical variances, complicated techniques 
with high risk, etc. Thus it is important to have thorough knowl-
edge and develop the required skill to achieve proper anesthesia. 
Following review gives an overall glimpse of various alternatives to 
perform a successful anesthesia of the inferior alveolar nerve [4]. 

Materials and Methods
An online search was performed in the Google scholar, database 

The search covered all articles published prior to 31st of December 
2017. The following key words were searched: (“inferior alveolar 
nerve” OR “mandibular nerve”) AND (“pediatric dentistry”). The 
results of a manual search of the reference list of the included pub-
lications were added to the electronic search. Reports in the grey 
literature (information not appearing in the periodic scientific lit-
erature obtained from a library, the Internet, or by ordering) were 
not pursued.

Selection of studies

Duplicate reporting was an exclusion criterion. One investigator 
performed the literature search including the selection of titles, ab-
stracts, and full-text publications. All publications obtained by the 
search were screened by two investigators for meeting the selec-
tion criteria. The full text was only reviewed in case the title and 
the abstract did not contain adequate information for inclusion or 
exclusion. The amount of evidence and relevance of the findings 
served as a basis for the final selection of the publications. Any dis-
agreement regarding inclusion was set on by discussion between 
the two investigators.

Data extraction

The extracted data were synthesized by the lead author and the 
full text was discussed with all co-authors.
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Results
Using the aforementioned search strategy, a total of 247 reports 

were identified. Of this, 98 reports were eliminated because nei-
ther abstracts nor full papers were available. Of the remaining 149 
abstracts, 134 were excluded because they were not related to IAN 
techniques. In this way we retrieved 15 full-text articles. Finally, a 
total of 15 reports were included in this review.

The inferior alveolar nerve block

The inferior alveolar nerve is the branch of posterior division 
of mandibular nerve (largest), which is the third division of the 
trigeminal nerve. It descends downwards medial to the lateral 
pterygoid muscle and latero-posterior to the lingual nerve, pass-
ing through region between sphenomandibular ligament and me-
dial surface of the mandibular ramus (pterygomandibular space) 
from where it enters the mandibular foramen into the mandibular 
canal later exiting through the mental foramen giving terminal 
branches, accompanied by respective artery and vein. It anaesthe-
tizes the body and inferior portion of the mandible, mandibular 
teeth upto the midline, buccal mucous membrane, mucous mem-

Classification of alternative techniques for achieving inferior 
alveolar nerve block

The following classification enumerates the multiple approach-
es that can be used to achieve a proper anesthesia for the inferior 
alveolar nerve and hence, ensuring a painless procedure thus ben-
efiting the dental surgeon (Figure 1).

Figure 1: Classification of inferior alveolar nerve block techniques.

brane anterior to the mental foramen (anterior to the first molar). 
The nerve block is indicated for providing analgesia (especially for 
quadrant dentistry), surgical procedures, diagnostic and therapeu-
tic purposes. Various factors influence success for achieving anes-
thesia including, anomalies of nerve, anatomical variances (width 
of ascending ramus, arch of mandible, obliquity of the angle of man-
dible), incorrect technique. Since, it is the only block required in 
controlling pain in pediatric group, thus it is an important task at 
hand to have thorough knowledge and skills to administer the an-
esthetic solution at the correct anatomical site. Various alternative 
techniques have been tried upon, in order to accomplish successful 
anesthesia [5].
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Modification by Dr. Charles B. Hopkins

This technique was given by Dr. Charles B. Hopkins. The ana-
tomical landmarks are palpated carefully, by keeping the guide fin-
ger in the coronoid notch. The needle is approached from the op-
posite side of the arch by keeping it at the level of first and second 
molar thus making path of insertion perpendicular to the ramus of 
the mandible. Once, the needle makes contact with the bone, solu-
tion is injected after a series of multiple aspirations [7].

Modification by Dr. Angelo Sargenti

Dr. Angelo Sargenti gave a modification of the direct technique 
in 1966, wherein the approach of the needle is at a higher level than 
usual. A 26 gauge, 42 mm long needle is used and guide finger is 
placed into the coronoid notch, fingernail facing lingually. Needle 
is inserted at midpoint of the fingernail, 0.5 mm away from it while 
keeping the tissues taut. While the needle is still into the tissues, 
the direction of the barrel of the syringe is changed. It is placed in 
between the upper premolars of the opposite side, and needle is in-
serted deeper. This automatically guides the needle in a downward 
and backward direction. Once contact with the bone is achieved, 
usually 1cm deep, local anesthetic solution is injected after mul-
tiple aspirations. However, analgesia onset takes longer time and 
more anesthetic solution is required [8].

Direct thrust technique

This technique was given by Dr. Mendel Nevin. The coronoid 
notch is palpated and needle is inserted at the point bisecting the 

Direct technique/conventional technique

For administering a right inferior dental nerve block, the right 
handed operator stands in front of the patient positioned comfort-
ably. A short needle is usually avoided to prevent breakage; there-
fore a 26 gauge needle is used (42 mm long). Point of insertion is 
determined by carefully palpating the mucobuccal fold using index 
finger of the left hand until external oblique ridge is felt reaching 
for the retromolar triangle or fossa. Tissues are pulled laterally 
and made taut for better visualization and less traumatic injection. 
Imaginary line formed by the fingertip to the deepest part of the 
pterygomandibular raphe helps in estimating the height of inser-
tion. The needle is inserted at point bisecting the fingernail of the 
guide finger, usually 0.5 mm medial to it, and is moved deeper until 
it contacts with the bone, entering about 2 - 2.5 cm, which may 
vary according to the anatomical variances and solution is depos-
ited after multiple aspirations [6].

Open-mouth technique

Intra-oral techniques fingernail of the guide finger. Upon entering the pterygomandibular 
space, the solution is deposited in the posterior part of the man-
dibular sulcus after the needle makes contact with the bone and 
multiple aspirations achieved.

Modification by Dr. I.R. Brownlee

Dr. I.R. Brownlee modified the direct thrust technique by taking 
into consideration the posterior border of the mandible as a guide 
for estimating the width of ramus of mandible, which is useful in 
calculating the depth of needle insertion according to anatomy 
pertaining to a particular patient.

Indirect technique

Indirect approach may be considered if need be. For a right infe-
rior alveolar nerve block using indirect approach, 25 gauge needle 
(minimum and relatively rigid) is used. The anatomical landmarks 
are carefully palpated and needle is inserted at the point bisecting 
the fingernail of the guide finger into the retromolar triangle. Initial-
ly the insertion must be more laterally so that needle immediately 
hits the bone, followed by movement of the syringe to the right side 
to achieve parallelism with right mandibular molars. Once needle 
is approximately 7 mm deep into the tissues, the syringe must be 
swung back to the left side by keeping over the mandibular pre-
molars. Needle insertion is done until pterygomandibular space is 
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Modification by Dr. Borris Levill

Direct thrust technique was modified by Dr. Borris Levill in 
1935. The needle is inserted at the midpoint of the occlusal planes 
of the maxilla and mandible, lateral to the lateral pterygoid muscle 
(not more than one inch deep Anesthetic solution is deposited after 
multiple aspirations) (Figure 2). 

Figure 2: Modified direct thrust technique. 
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reached and bony resistance is felt multiple aspirations are done 
and solution is slowly injected [9] (Figure 3).

Clarke and holmes technique

The standard direct or indirect techniques achieve anaesthesia 
by depositing solution immediately behind the mandibular fora-
men, where the anterior portion of the nerve is concealed by the 
lingula and sphenomandibular ligament. It is thus difficult to an-
aesthetize the anterior fibres which are well protected. Deposition 
of the solution at higher level will help in reaching the anterior fi-
bres. The patient is requested to keep mouth wide open and occlu-
sal plane parallel to the floor. Palpation of anatomical landmarks 

is done properly and guide finger is positioned at the retromolar 
fossa. The needle is inserted just above the fingernail and not at its 
midpoint as discussed in the indirect technique. As the needle hits 
the bone, syringe is redirected over the lower central incisors and 
kept parallel to the molars in horizontal plane. Needle is inserted 
approximately 2 cm deep and solution is deposited 1 cm higher 
than the usual after multiple aspirations [10].

Anterior ramus technique

This technique was published by Dr. Lawrence I. Gaum and Dr. 
Allan C. Moon in the 2nd decade of 1900. This technique is simple 
and easy to learn and most significantly, utilizes the lower portion 
of the pterygomandibular space, hence no danger of deposition of 
the anaesthetic solution into maxillary artery, vein, middle men-
ingeal artery and vein or temporomandibular joint capsule. The 
ramus and the coronoid notch are palpated and the antero-poste-
rior width of the mandible ramus is estimated using the middle 
finger and the thumb. Needle is inserted till it contacts bone at the 
coronoid notch (needle positioned buccal to the posterior molars) 
thumb is used to further guide the needle in medial-posterior di-
rection, inserting upto half of the needle (insertion depth depends 
on the variations in ramus and hence modified accordingly). Fur-
ther needle is redirected approximately 30 degrees horizontally, 
syringe resting on the anterior teeth of the same side. Needle is 
finally positioned slightly supero-medial to mandibular foramen 
[7]. Aspiration in multiple planes is done, and solution is injected 
slowly [11].
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Figure 3: Indirect technique.

Fischer 1-2-3 Technique (Modification): The indirect 
technique was modified by Dr. Guido Fischer. On this technique the 
anesthesia is achieved in 3 steps.

1. Step 1: Syringe is placed on the occlusal surfaces of the 
premolars on the opposite side. After palpation of the 
anatomical landmarks, needle is inserted 6mm deep at point 
bisecting the fingernail of the guide finger on the external 
oblique ridge. Solution is deposited slowly anaesthetizing 
the long buccal nerve. 

2. Step 2: Syringe barrel is retracted back and directed to the 
same side of the arch so that it glides over the temporalis 
tendon and onto the internal oblique ridge. Needle is further 
advanced and solution is injected anaesthetizing the lingual 
nerve.

3. Step 3: Finally, syringe is repositioned on the opposite 
side at first premolar region and needle is further inserted 
deeper until bone is contacted. The solution is injected 
anaesthetizing the inferior alveolar nerve (Figure 4). 

Figure 4: Fischer 1-2-3 technique. 



14

Curved needle technique

This technique involves modifying the needle in order to achieve 
anesthesia. The use of curved needle was given by Dr. P.E. Cox while 
the use of curved hub needle was given by Dr. Benjamin Bradin.

Spix technique

This technique has been recently introduced. The needle is di-
rected towards the lingula. Thus it is inserted into the pterygoman-
dibular space before it penetrates into the mandibular canal.

Recent techniques

Inferior alveolar nerve block through retromolar triangle

It is the technique of choice in patients suffering from blood 
dyscrasias. Needle is inserted directly into the retromolar triangle, 
5 mm from the distal surface of last molar [12]. 

Inverted Triangle Concept (by Mathewson)

This technique is used to estimate position of the inferior al-
veolar nerve in pediatric patients. The coronoid notch is palpated 
using guide finger. An imaginary triangle is formed by the anterior 
border of ramus, internal pterygoid muscle and the vault of the pal-
ate (Figure 5), apex directed inferiorly and another imaginary line 
which divides the tip of the finger or the thumb positioned at the 
coronoid notch passing medially over a depressed area above the 
apex. Once bone is contacted, the solution is deposited [13] (Figure 
5). 

Techniques specific for pediatric patients

Thumb Concept (By Wright)

For a right inferior alveolar nerve block, the left thumbnail is 
positioned over coronoid notch and slightly over the deep tendon 
of temporalis muscle, pterygomandibular raphe being medial to 
the thumb. The needle is inserted at middle of the thumbnail, be-
tween deep tendon of temporalis (laterally) and pterygomandibu-
lar raphe (medially) entering the mandibular sulcus at the level of 
the lingular notch.

Lingula technique

This technique was developed taking into consideration the lev-
el of mandibular foramen of pediatric patients which is at a lower 
level than occlusal level of the primary teeth. Therefore, the needle 
is to be inserted at a lower level and posterior as compared to in 
adults. The anterior and the posterior borders of the ramus are pal-
pated for targeting the lingula.

Vazirani-Akinosi technique

This technique was given in 1977. The advantage in this tech-
nique is that it anaesthetizes lingual and buccal nerve along with 
the inferior alveolar nerve. Patient is requested to close the mouth 
and needle is positioned parallel to the occlusal plane. The needle 
is inserted (up to 1 ¼ inches)medial to the ramus while keeping 
syringe at level of muco-gingival junction of maxillary molars and 
solution is deposited after multiple aspirations [14] (Figure 6). It 
gives advantage over the classical open mouth approach as land-
marks are easily identified and three nerves that innervates the 
mandible are anaesthetized by a single injection (Figure 6).

Closed mouth technique
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Technique by Kurt Thoma

This technique is especially beneficial when there is severe limi-
tation of the opening of jaws. Skin must be cleansed properly be-
fore injecting. Professor Kurt Thoma has been given credit for this 
technique. Firstly, anterior border of masseter is located. Patient 
is asked to clench his teeth and lowest point is identified. Line is 
drawn which connects this point and the tragus of ear and mid-
point is marked, which indicates the position of the mandibular 
foramen externally. A line is drawn and measured from this point 
parallel with the posterior border of the mandible (Figure 7). 21 
gauge needle is marked with the same length as measured. Long 
needle is inserted on inner aspect of lower border of mandible, 
keeping it as near as possible to the bone. Needle is inserted up till 
the mark and solution is injected slowly [15] (Figure 7).

Extra oral technique

Conclusion

The following review provides an insight into the numerous 
alternative approaches for inferior alveolar nerve block. The aim 
of each one of them is ultimately reaching one goal, and that is, 
a successful anesthesia by improving the efficiency of the block, 
thus providing a painless treatment and in return ensuring a better 
patient cooperation and ease of procedure for the operator specifi-
cally considering the pediatric group. We, as dental surgeons must 
therefore have a thorough knowledge and must choose a technique 
wisely as and when circumstances dictate its need.
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Abstract

Keywords: Paediatric Dentistry; Preventive Oral Health Care

Introduction: Oral health care in children is the base of foundation for preventive education and dental care. Paediatricians and 
medical practitioners are the first to meet a child and hence they should have knowledge about oral health. The survey was aimed 
to assess the knowledge and attitude about oral health care in children among Paediatricians and house surgeons of Belagavi city. 
Materials and Method: A cross sectional survey was conducted by using convenience sampling with sample size of 100. A printed 
questionnaire containing 20 questions containing three domains was distributed among the participants. The data was analysed us-
ing descriptive analysis. 
Results: The average knowledge score was 66%, average attitude score was 76%. Only 19% knew the age of referral. 3% had re-
ceived training, 94% were willing to receive training. 
Conclusion: Thus, it concludes that there is a need to increase the level of knowledge and awareness among health care professionals 
about oral health care in children. 

Introduction
Pedodontics and preventive dentistry deals with the oral health 

care and treatment of children. Even though there is improved den-
tal care status, the preventive aspect is still not well implemented. 
Dental caries is still considered as one of the most common occur-
ring diseases. The prevalence of Early Childhood Caries in South In-
dian Population ranges from 19.2% to 63.2% with high prevalence 
as age increases from 2-5 years [1].

According to the American Academy of Paediatrics, the recom-
mended time for first visit of a child to a Paediatric dentist is 6 
months to 1 year. Dental care has been a concern due to neglect and 
less awareness. Oral health care of children is compromised and is 
seen to deteriorate due to lack of knowledge of parents during first 
few years of the child’s life [2].

The Paediatricians and House surgeons are the first to come 
in contact with infants and their parents. They have an important 
role in educating, guiding and accessing as well as counselling the 
parents about the preventive measures and referring them to the 
paediatric dentist at correct time. The paediatricians and house 
surgeons are seen to have less awareness about the preventive as-
pect of Paediatric dentistry. This may pose a barrier in complete 
and proper oral health care. The most important part in for quali-
tative care is the co-ordination between the paediatrician and pe-
dodontist [3].

Only a few studies have been conducted in this area. Hence, 
this study is conducted to evaluate the knowledge and attitude of 
Health Care professionals about oral health care in children.
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Materials and Methods

Paediatricians and House surgeons in the Belagavi city were in-
cluded in the study. A sample size of 100 was considered by using 
convenience sampling and standardized sample formula [4]. A Self-
administered printed questionnaire containing 20 questions was 
distributed. The questionnaire was prepared based on previous 
studies and minor modifications were made [5]. The questionnaire 
was divided into three parts:

1. Demographic data- included the age, gender, years of expe-
rience.

2. Knowledge about oral health care among the health care 
professionals

3. Attitude about oral health care among the health care pro-
fessionals

Statistical analysis

The data was collected and tabulated on excel sheet. It was anal-
ysed by descriptive analysis using IBM SPSS software (version 20.0 
Chicago IL, USA).

Results

In the present study all the 100 participants returned their 
forms and there were no dropouts. The study included 44% male 
and 66% female, this could be related to the increasing number of 
female population interested in dentistry as their profession (Ta-
ble1). Forty percent of the participants were Paediatricians, 60% 
percent of the participants were House surgeons.

Male 44
Female 66

Table 1: Table showing distribution of the participants  
according to their gender.

When participants were asked questions related to their level of 
knowledge towards oral health care an average knowledge of 66% 
was seen while the average attitude score was seen to be 76% table 
2 demonstrates the health care professionals perception about the 
knowledge regarding oral care needs in children. It was seen that 
almost 56% (Graph 1) had the knowledge about the age of first 
dental visit. Almost 48% participants said it is important to clean 
the oral cavity after first tooth erupts others responded negatively 
showing the negligence towards oral health care in children. Wean-
ing period was known to 79% of the participants. 68% agreed that 

bottle feeding lead to dental caries while 52% agreed that dental 
caries is transmissible. 67% and 68% of the participants respond-
ed positively that a case of dental trauma and/or handicapped child 
management can be carried out by a Paediatric dentist but it was 
surprising to see that  almost 40% were not aware regarding the 
same. The results showed that 72% of health care workers were 
aware about the pacifier usage. It was interesting to know that 77% 
of the study population agreed to the use of motored tooth brush in 
children. There was strong belief among the health care profession-
als regarding the relation between eruption of teeth and systemic 
manifestation (80%).

Graph 1: Knowledge about oral health care by Health  
care professionals.

Table 3 shows the attitude of health care professionals towards 
oral health care was seen to be adequately positive (76%). Almost 
100% participants considered primary teeth important which 
shows that they had a positive attitude towards oral health care in 
children but the preventive aspect of Pediatric dentistry was not 
known by more than fifty percent of the participants. Regarding 
the usage of pit and fissure sealants as preventive measures only 
44% of health worker were knowing which was showing very poor 
knowledge as 66% were not even aware about it and 62% knew 
about the use of fluorides in Paediatric dentistry which have now 
become an important aspect in prevention of dental caries. This 
shows that necessary training, knowledge and awareness regard-
ing the preventive as well as referral practises needs to be incor-
porated in the curriculum. 86% were of the opinion that primary 
teeth restorations are important. A good attitude was seen of the 
health care professionals regarding examination of oral cavity by 
paediatrician, routine dental visit and cleaning of the oral cavity 
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Knowledge  
related Questions 

Answered by health professionals 
(Percentages)

1. Age of first 
dental visit is?

a. At birth b. After 
eruption of 
first tooth

c. After 
eruption of 
all primary 

teeth
10% 56% 44%

2. When should 
the cleaning 
of oral cavity 
begin?

a. After all 
primary 

teeth erupt

b. After first 
tooth erupts

c. After 
every feed 
from birth

47% 48% 5%
3. Weaning 

should be 
started by?

a. 2-3 
months

b. 4-6 
months

c. 8-9 
months

6% 79% 15%
a. Agree (Per-

centage)
b. Disagree  

(Percentage)
4. Prolonged  

breastfeeding/
bottle feeding 
leads to dental 
caries?

68% 32%

5. Tooth decay is 
transmissible?

52% 48%

6. Cases with 
trauma to the 
jaw can be 
referred to 
paedodontist?

67% 33%

7. Paedodontists 
are trained 
to treat 
handicapped 
children?

66% 34%

8. Do you contra-
indicate use of 
pacifier?

72% 28%

9. Can modified 
electronic 
toothbrush 
be used in chil-
dren?

77% 23%

10. Is there rela-
tion between 
eruption of 
teeth and sys-
temic manifes-
tations (fever, 
diarrhoea, etc)

80% 20%

Table 2:Table showing knowledge about oral health care of chil-
dren among health care professionals

twice a day (100%). It was seen that only 19% (Graph 2) referred 
the child to Paediatric dentistry at the recommended age by the 
AAPD (American Association of Paediatric Dentistry) that is at 6 
months of age. This shows the negligence of the health care profes-
sionals towards the guidelines established which will further ham-
per the reduction of caries prevalence in children. Only 3 % had 
received training in oral health care (Graph 3) while 94% were will-
ing to further receive training. Hence, the health care professionals 
should have a thorough knowledge of referral as well as examina-
tion as the percentage receiving training is seen to be minimal.

Attitude related Questions Answered by health  
professionals (Percentages)

a. Agree 
(Percentage)

b. Disagree 
(Percentage)

1. Are primary teeth  
important?

100% -

2. Pit and fissure sealants 
are used as a preventive 
measure?

44% 66%

3. Is Fluoride important for 
prevention?

62% 38%

4. Primary tooth fillings are 
necessary?

86% 14%

5. Paediatrician should ex-
amine oral cavity during 
physical examination?

100% -

6. When do you refer the 
patient to a  
Paedodontist?

a.6 
months

b. 1 year 
of age

c. when 
there is a 
problem

6% 19% 75%
7. Is routine dental visit 

important in preventing 
dental caries?

100% -

8. Do you recommend par-
ents to wash/clean the 
child’s teeth twice a day?

100 -

9. Have you received  
training regarding oral 
health care?

3% 97%

10. Are you willing to receive 
training in oral health 
care?

94% 6%

Table 3: Table showing attitude about oral health care of children 
among health care professional.
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Graph 2: Attitude about oral health care by Health  
care professionals.

Graph 3: Training received in oral health care by Health  
care professionals.

The results showed that there was a significant level of knowl-
edge (66%) and a positive attitude (76%) of health care profes-
sionals but lack of awareness about preventive as well as referral 
practises towards oral health care in children.

Discussion

This survey was done to highlight the fact that there is a need 
to improve the relationship between general practitioners and the 
Paediatric dentistry and to emphasize on the areas where the prac-
titioners need to improve their knowledge regarding oral health 
care and to recognize the importance of Paediatric dentistry.

Gaddam KR in a cross sectional survey assessed the knowledge 
and attitude on early childhood oral health among medical and 
dental graduate students from Narayan Dental college and Hospi-
tal, Nellore. It concluded that knowledge on early childhood caries 
among medical students was inadequate, who also lack enthusiasm 
for better understanding on early childhood caries compared to 
dental students. [1] This was in accordance with our study which 
showed inadequate training but showed positive attitude towards 
oral health care in children.

It is seen in this study that there is a need to increase the aware-
ness and knowledge about the examination and prevention strat-
egies about oral health care in children. This was in accordance 
with study by Bhat Pin whch was a cross sectional survey which 
was conducted in Bangalore City, India to assess the knowledge 
and attitude of graduating medical students towards infant oral 
health and to propose ways to improve oral health education in the 
medical curriculum concluded that there is a need to increase the 
knowledge of graduating medical students through effective strate-
gies [2].

The knowledge and understanding of the health care provid-
ers showed that 85% of the general practitioners could relate the 
importance of breast feeding and oral health [6]. During breast 
feeding that’s during suckling the infants’ oral muscles are exer-
cised strenuously which have an important effect on the thrust and 
growth of the mandible, in addition to imparting maternal immu-
nological components. Health care professionals should encourage 
breast feeding in order to support health promoting practices [7].

Sanchez OM., et al. in a study showed that medical and para-
medical students showed poor oral health knowledge compara-
tively and Oral health hardly receives any exposure in the medical 
and paramedical curriculum; hence oral health education must be 
included in pre-clinical curriculum of medical and paramedical 
courses. More studies on a larger sample size are needed to sub-
stantiate the present study [8].

From our study we would like to suggest the following points for 
enhancing awareness among health care professionals about oral 
health in children.

1. Collaboration between Paediatric dentists and practitio-
ners for implementation of oral health education programs. 

2. Promote oral examination of new born by a Pediatric den-
tist soon after birth. 
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3. Promotion of healthy referral practices to Pediatric dentists.
4. Promote the need for increased Pediatric specialty dental care 

for special children.

Conclusion

The study has shown that health care professionals have suf-
ficient overall knowledge about oral health care in children but 
in some aspects like knowledge about preventive strategies need 
to be made aware among the health care professionals. There is a 
need to create awareness about the age of referral to the Paediatric 
dentistry as it was found to be the least referred by health care pro-
fessionals. The dental surgeon undergoes basic medical training in-
cluding a thorough knowledge of head and neck anatomy; similarly 
the medical fraternity can be trained in their under graduation by 
including topic on oral health in children in their curriculum . The 
oral health knowledge and attitude among practising health care 
professionals can be enhanced through oral health education pro-
gramme.
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Changing paradigms in early cleft lip and palate 

rehabilitation by presurgical nasoalveolar moulding 

therapy in a newborn infant: A review 

 
Dr. Mohamad Arshid Khanday, Dr. Afreen Kauser, Dr. Md Muzammil 

Khan, Dr. Priya Meharwade, Mirza Muqheem Baig and Dr. Anisa Nabi 
 
Abstract 
Cleft lip and palate is one of the most common congenital anomalies requiring multidisciplinary care. 

Cleft of the lip and palate is one such condition that occurs at such a strategic place in the orofacial 

region and at such a crucial time that it becomes a complex congenital deformity. The nasoalveolar 

moulding (NAM) technique is a new approach to presurgical infant orthopedics that reduces the severity 

of the initial cleft alveolar and nasal deformity. This technique facilitates the primary surgical repair of 

the nose and lip to heal under minimal tension, thereby reducing scar formation and improving the 

esthetic result. Pediatric dentist has a vital role to play right from the neonatal period up to phase of 

permanent dentition. This paper reviews the basic principles of NAM therapy, appliances used in this 

therapy and the protocol followed in this technique. In the present review article we carried an extensive 

review of the literature found in Index Copernicus, SCOPUS, PubMed, and Cochrane Library. 

 

Keywords: Cleft lip, cleft palate, nasoalveolar moulding, infant orthopedics and orofacial health 

 

Introduction 

Cleft lip and palate though treatable; it has a great negative social impact on the patient as well 

as his/her family. So, it is high time to get involved and to provide complete rehabilitation to 

such children as every child had the fundamental right to his total oral health and every 

pedodontist has an obligation to fulfill this faith. The incidence of cleft lip and palate varies 

from 0.5 to 3.63 per 1000 live births and factors responsible for development of cleft lip and 

palate are genetic, environmental and geno-environmental interactions. In addition to this, 

infections during pregnancy and parental age play a vital role in etiology of CLCP [1]. Out of 

the several genes discovered recently, three of them, namely, the T-box transcription factor-22 

gene, poliovirus receptor-like-1 gene, and interferon regulatory factor-6 (IRF6) gene are 

responsible for causing X-linked cleft palate (syndromic cleft), cleft lip/palate (CL/P)-

ectodermal dysplasia syndrome, Van der Woude syndrome (VWS), and popliteal pterygium 

syndrome, respectively. These genes are also implied in nonsyndromic CLCP. Nonsyndromic 

cleft lip with or without cleft palate is seen with highest prevalence rate in Asian races and 

lowest in African populations [2]. Shaw et al. presented evidence that women above the age of 

35 had a doubled risk of having a child with CLCP, above 39 had a tripled risk. 

Consanguineous marriages have an increased risk of CLCP in children [3]. Cleft lip can be 

easily diagnosed by performing ultrasonography in the second trimester. Detection rates in 

cleft lip in low-risk populations vary between 16% and 75% with two-dimensional ultrasound. 

The use of three-dimensional ultrasound of the face improves detection rate significantly [4]. 

Once CLCP is identified, family should be referred for genetic counseling to discuss other 

tests including amniocentesis. 

Children may have hyper nasal speech which is difficult to understand as a result of 

velopharyngeal insufficiency. Many young children with clefts will exhibit shy, nervous, or 

uncooperative behavior. Bone support for these teeth is generally poor. Teeth that are present 

may be malformed and prone to caries. Parents appreciate education about teeth present or 

missing, surrounding a cleft. Simple explanations about the variability of teeth at the cleft site 

may allay concerns. 
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Panoramic and/or Occlusal radiographs are indicated to 

monitor development. The majority of children with a cleft 

palate will require orthodontics. Orthodontic treatment may 

be required in the primary, mixed, and permanent dentition [5].  

The concept of presurgical orthopedic cleft molding was 

developed to further improve the esthetic result of lip repair. 

Use of presurgical orthopedics is recorded as early as the 18th 

century. The auricular cartilage could be molded with 

permanent results if treatment was started within 6 weeks of 

life. During this period there are high levels of maternal 

estrogen in the fetal circulation which triggers an increase in 

the hyaluronic acid. Hyaluronic acid alters the cartilage, 

ligament, and connective tissue elasticity by breaking down 

intercellular matrix. Levels of estrogen start dropping at 6 

weeks of age. Matsuo applied this concept for the correction 

of nasal deformities in CL patients. It is on this principle that 

the concept of nasoalveolar molding (NAM) works [6]. It is 

also suggested that NAM stimulated immature nasal 

chondroblasts, producing an interstitial expansion that is 

associated with improvement in the nasal morphology 

(Chondral Modeling Hypothesis, Hamrick 1999). Grayson 

and Shetye developed the concept of NAM, which combined 

a nasal molding stent with a passive, presurgical molding 

appliance in treating CLCP infants [7]. 

 

Development 

By the end of the 4th week in gestational period of human 

embryo, bilateral swellings and nasal placodes develop on the 

lower part of the frontonasal prominence. The medial and 

lateral nasal prominences develop as peripheral thickenings of 

the mesenchymal tissue of the nasal placodes, producing two 

central depressions, and the nasal pits. Failure of the nose to 

develop completely is associated with failure of the nasal 

placodes to develop. Between the 4th and 8th weeks, the 

paired medial nasal prominences fuse with each other, with 

the paired lateral nasal prominences, and with cells in the 

maxillary prominences. Successful fusion of the medial nasal 

and maxillary prominences is essential for continuity of the 

upper lip and primary palate. Failure of fusion of one or both 

medial nasal and maxillary prominences results in unilateral 

or bilateral CL, respectively. As the face nears the completion 

of the “developmental critical period”, from approximately 

the end of the 6th-8th intrauterine week, the lateral palatine 

processes grow out from the walls of the still common 

oronasal cavity. Growth of these paired processes is initially 

medial, but continues inferolaterally to lie on either side of the 

developing tongue. Nearing the 8th week, palatal shelf 

elevation begins while the tongue is depressed downward and 

forward. Once in contact, epithelial cells of the palatal shelves 

degenerate by programmed cell death uniting the paired 

processes in a process known as fusion. Once fusion of the 

shelves of the secondary palate occurs, the mesenchymal cells 

differentiate, and become osteogenic cells contributing to the 

bony development of the premaxillary, maxillary, and 

palatine portions of the palate. CP results from the failure of 

fusion of these paired lateral palatine processes as a result of a 

defect in any of the three major stages of palatal formation — 

palatal shelf outgrowth, elevation, or fusion [8]. 

Unilateral complete clefts are characterized by disruption of 

the lip, nostril sill, and alveolus (Complete primary palate). 

The deformities seen in relation to CL in these cases are 

cupids bow more or less clearly defined, philtral ridge is ill-

defined if not absent, abnormal shortness of the lip compared 

with its height on the normal side, fernum of the vermilion is 

often hypertrophied, depth of vestibular sulcus can be 

outlined only on noncleft side, the cutaneous portion of the lip 

is often convex in both vertical and horizontal directions as 

the underlying muscles which have lost their medial insertion 

tend to draw up into ball of fibers. Nasal deformities 

associated are flattening and widening of the nostril aperture 

on cleft side, the columella is slanted towards the affected 

side, the alar base is slightly everted, the anterior nasal spine 

deviated towards normal side, and tip of the nose is slightly 

asymmetrical. 

In bilateral CLP cases, the cupid’s bow is generally absent 

and the cutaneous portion often appears as a convex surface 

shaped like a lens. There is no trace of philtral ridge and the 

prolabium is usually devoid of properly developed muscle 

fibers. The nasal deformities seen are nasal tip flattened and 

widened, the columella seems too short, and septal cartilage is 

often underdeveloped. At the time of birth, the premaxilla 

protrudes on a vomerine stem. Uncontrolled growth at the 

premaxillary suture results in over projection of the 

premaxilla, with or without rotation, and angulation of the 

segment. Just as the premaxilla is not reined back by the 

lateral palatal shelves, the lateral palatal shelves are not pulled 

forward by their attachment to the premaxilla. Without the 

intervening premaxilla to maintain arch width, the lateral 

palatal shelves collapse toward the midline [9]. The severity of 

this disruption of arch morphology varies and will dictate the 

tension on the repair, the degree of dissection required, and 

ultimately, the final esthetic result unless it is corrected with 

presurgical orthopedics. 

 

Role of pedodontists 

 Nasoalveolar moulding, 

 Provide assistance to maintain healthy dentition and 

gums, 

 Monitor the craniofacial growth & development,  

 To correct jaw relationship & dental occlusion and  

 Finally to achieve optimal functional occlusion, 

appearance & stability. 

 

Objectives of NAM 

Presurgical NAM works on the principle of ‘negative 

sculpturing’ and ‘passive molding’ of the alveolus and 

adjacent soft tissues. In passive molding, a custom-made 

molding plate of acrylic is used to gently direct the growth of 

the alveolus to get the desired result later on. While in 

negative sculpturing serial modifications are made to the 

internal surfaces of the molding appliance with addition or 

deletion of material in certain areas to get desired shape of the 

alveolus and nose. 

Principal objective of presurgical NAM is to reduce the 

severity of the initial cleft deformity which is achieved by 

active molding and repositioning of the deformed nasal 

cartilages and alveolar processes. 

 Nonsurgical lengthening of the columella. 

 Approximation of lip segments to reduce tension in the 

tissues after lip repair and thus reduce scarring.  

 Presurgical NAM is recommended to produce more 

favorable bone formation by reducing the size of the cleft 

and improving nasal esthetics. 

 Reduces the need for secondary alveolar bone grafts. 
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Treatment phases 

 
Phase 1 Pre anesthetic evaluation and Impression making 

Phase 2 Fabrication and delivery of NAM plate Proper instruction to parents 

Phase 3 Activation of the plate followed by stent fabrication 

Phase 4 Activation of appliance until PNAM objectives are achieved 

Phase 5 Surgical phase 

 

Impression making 

The parents are councilled about the procedure before starting 

the NAM. It has been reported that various impression 

techniques were followed in presurgical NAM therapy. 

Grayson and Shetyon held the infant upside down while 

taking the impression. The impression is made by loading the 

tray with a thick mix of tissue conditioning material and 

inserted intraorally, while the baby is held with face towards 

the floor, in order to prevent aspiration in the event of 

vomiting and asphyxia due to airway obstruction. Monitor the 

baby’s oxygen level throughout and ensure that the baby is 

making suckling motions, for this will create the desired 

border molding, and ensure the baby’s ability to perform nasal 

breathing. Before impressions, child is kept nil orally for 

about 4 hours. Prasanth et al, and Retnakumari et al., used 

heavy body silicone impression material for taking 

impression, and the infant was kept in supine position during 

the procedure. Dubey et al., kept the baby in mother’s lap 

with head facing downward and her hands supporting baby’s 

chest and lap region while making the impression. Yang et al, 

took alginate impressions using a pretrimmed customized 

pediatric tray. Utility wax was employed to avoid any sharp 

edges on the tray and to better adapt to the newborn’s mouth. 

The impression was taken with the baby in the most upright 

position, being held by one of the parents Karimi et al., using 

red impression compound to take the preliminary impression. 

Splengler et al., took intraoral and extraoral alginate 

impression with the patient under general anesthesia. This 

method is generally not recommended as the patient is 

subjected to hospitalization for an impression procedure [10]. 

 

 
 

Councilling of parents 

 

 
 

Impression making 

Steps for making impression trays 

 Make the first impression by moulding impression 

compound in baby’s mouth. 

 Make holes in impression compound. 

 Take the primary impression by rubber base. 

 Pour cast and make an accurately fitting impression tray. 

 

 
 

Primary Impression 

 

Alternate method 

 Once you have a set of trays 

 Select an approximately fitting tray make the primary of 

rough impression. 

 Pour cast and make the final impression tray. 

 Take final impression 

 

Making Models and Blocking the Undercuts 

The moulding plate is fabricated on the dental stone model. 

All the undercuts and the cleft space are blocked with and the 

cleft space are blocked with wax. The plate is made up of 

clear selfcure acrylic. The plate must be 2-3 mm in thickness 

to provide structural integrity and to permit adjustments 

during the process of molding. 

 

 
 

Stone model with blocked undercuts 

 

Armamentarium for the fabrication of NAM plate: 

 Self-Cure Acrylic 

 GC Relining Resin 

 Steristrip Tapes ¼ X4inch 
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 Steristrip Tapes ½ X4 inch 

 Tegaderm or Micropore Tapes. 

 Three Prong Plier 

 Universal Plier 

 3/16 Settling Elastics (RED) 

 0.8 Mm Or 0.9 Mm Hard Wire 

 Straight Bur For Acrylic Trimming 

The NAM plate described by Grayson is made up of hard, 

clear self-cure acrylic and is trimmed with a denture soft 

material. A retention button is fabricated and positioned 

anteriorly at an angle of 40 degree to the plate. 

The vertical position of the retention arm should be at the 

junction of the upper and lower lip. The retention button 

adequately secures the molding plate in the mouth with the 

help of orthodontic elastics and tapes. A small opening 

measuring 6-8 mm in diameter is made on the palatal surface 

of the molding plate to provide an airway in the event that the 

plate drops down posteriorly [11]. 

 

 
 

 
 

Insertion of Nam appliance 

The NAM appliance is secured extraorally to the cheeks and 

bilaterally by surgical tapes with orthodontic elastic bands at 

one end. The elastic on the surgical tape is looped on the 

retention arm of the molding plate and the tape is secured to 

the cheeks. The elastics (inner diameter 0.25 inch, wall 

thickness heavy) should be stretched approximately two times 

their resting diameter for proper activation force of about 100 

g. The amount of force could vary depending on clinical 

objective and the mucosal tolerance to ulceration. Additional 

tapes may be necessary to secure the horizontal tape to the 

cheeks [12]. 

 
 

It is worn 24 hours a day and is removed only for feeding. 

The desired movement can usually be accomplished within 6 

to 8 weeks. The infant may require time to adjust to feeding 

with the NAM appliance in the first few days. The baby is 

seen weekly to make adjustments to the molding plate. These 

adjustments are made by selectively removing the hard acrylic 

and adding the soft denture base material to the molding plate. 

At one visit not more than 1 mm of modification of the 

molding plate should be made. 

 

Incorporation of nasal stent 

A silicone nasal conformer suggested by Matsuo and Hirose 

can be used as a tool for presurgical nasal molding. The 

height of the conformer can be adjusted by gradually adding 

some soft resin or flat silicone sheets on the domes. It can be 

used for presurgical elongation of the columella in incomplete 

clefts or postoperative maintenance of the nostril 

configuration. Blanching occurs at the nasal tip as infant 

suckles and activates the appliance. It also exerts a reciprocal 

intraoral molding force against the alveolar segments [7]. 

There are some limitations in this method. These include the 

need for an intact nasal floor (Simonart’s band or lip 

adhesion) and the inability to direct the force because the stent 

expands circumferentially. Grayson and Shetye adapted nasal 

stent to extend from the anterior flange of an intraoral 

molding plate. The greatest advantage of NAM is that it 

enables the practitioner to apply force skillfully to shape the 

nasal cartilage. 

The stent is made up of 0.36 inch, round stainless steel wire, 

and takes the shape of a ‘Swan Neck’. The hard acrylic 

component is shaped into a bilobed form that resembles a 

kidney. A layer of soft denture liner is added to the hard 

acrylic for comfort. The upper lobe enters the nose and gently 

lifts forward the dome until a moderate amount of tissue 

blanching is evident. The lower lobe of the stent lifts the 

nostril apex and defines the top of the columella. The nasal 

stent component of the NAM appliance is incorporated when 

the width of the alveolar gap is reduced to about 5 mm. The 

rationale for delaying the addition of the nasal stent is that as 

the alveolar gap is reduced, the base of the nose and the lip 

segment alignment is also improved. The alar rim, which at 

birth was stretched over a wide alveolar cleft deformity, will 

show some laxity; and with the nasal stent, this can be 

elevated into a symmetrical and convex form. 

In Figueroa’s technique, alveolar and nasal molding are 

performed simultaneously using an acrylic plate with rigid 
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acrylic nasal extension. Rubber bands are connected to the 

acrylic plate for gentle retraction of the premaxilla backward 
[14-18]. A soft resin ball attaching to the acrylic plate across the 

prolabium is sometimes used to maintain the nasolabial angle. 

In bilateral cases, there is a need for two retention arms as 

well as two nasal stents which are similar in shape to the 

unilateral stent [19-21]. 

Shetty et al., used the following protocol for presurgical 

NAM therapy: 

 

First visit: 

Parent education and counseling: Use of audiovisual aids and 

live demonstrations 

 Interaction with parents of older NAM patients  

 Diet counseling 

 

Detailed documentation: 

 Photographs — standard 1:1 ratio frontal and basilar 

view 

 Dentofacial impressions 

 Medical evaluation of patients 

 

Demonstration of Home Care Instructions 

 Daily appliance care 

 Awareness about possible complications and their 

management 

Telephonic correspondence after 2 days to ascertain parent 

and patient compliance. 

Second visit (1 week subsequent to first visit): Evaluation of 

patient and parent compliance. 

 

Detailed documentation 

 Photographs-standard 1:1 ratio frontal and basilar view 

 Dentofacial impressions 

 Compatibility of appliance and required modifications 

 <8-10 mm intersegment distance - initiate NAM  

 >8-10 mm intersegment distance - aggressive alveolar 

molding 

 

Recall visits every 3 weeks: Evaluation of patient and parent 

compliance. 

 

Detailed documentation 

 Photographs - standard 1:1 ratio frontal and basilar view 

 Alveolar surface impressions. 

 Dentofacial impressions recorded prior to primary lip 

repair 

 

Treatment outcome and assessment 

 Compatibility of appliance and required modifications  

 Nasal molding started at the earliest and continued till 

completion 

 Active alveolar molding continued till completion  

 Passive alveolar molding started once complete 

approximation of alveolar segment achieved 

 Fabrication of new appliance every 2 months  

 Parents participation in periodic NAM workshops 

 

Care and instructions 

 Washing of plate should be with warm water 

 Never use brush to clean the plate that will damage the 

resin 

 Never drop the plate. 

 Clean after every feeding to avoid fungal infection 

 Feed the baby at upright position not sleeping 

 

Trouble shooting for parents 

 In case of rash –discontinue plate –apply cream – 

continue plate wearing 

 In case of gag inform doctor 

 In case of incessant crying –discontinue plate 

 In case of bleeding areas discontinue plate –inform 

doctor  

 

Problems 

 Gag – trim posterior ends 

 Bleeding—trim sharp ends 

 Bleeding from skin– stop wear of plate –use soothing 

lotions 

 Plate gets dislodged – reduce force or change direction of 

tapes change angulations of handle. 

 Baby dislodges the plate by tongue – flatten the palatal 

surface so that the tongue does not get a grip. 

 

Conclusion 

NAM technique has been significantly shown to improve the 

surgical outcome of CLP patients compared with other 

techniques of presurgical orthopedics. NAM should be 

considered soon after birth to promote a physiological pattern 

of function, which eventually sets the course for the 

functional patterns in later life. PNAM, when performed prior 

to primary lip repair, will give psychological reassurance to 

parents, enhance surgical outcome, reduce the need for soft-

tissue revision surgeries later and also reduce the overall cost 

of treatment. 
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Child dental anxiety and its associated factors 

 
Sulakshana, P Poornima, Priya Meharwade and Kenchappa Mallikarjuna 

  
Abstract 
Objectives: We assessed the association of age, gender, mother’s education and income with child dental 

anxiety.  

Study design: Parents and their children were interviewed at the, Department of Pedodontics and 

Preventive Dentistry College of Dental Sciences, Davangere. To evaluate child self-reported anxiety, 

Children’s Fear Survey Schedule - Dental Subscale (CFSS-DS) was used; the Modified Dental Anxiety 

Scale (MDAS) measured self-reported parental anxiety when the parent received dental treatment.  

Results: 80 children and their parents completed the questionnaires. Majority of the children (80%) had 

CFSS –DS score less than 38. Only 20% of the children had CFSS-DS score more than 38. Insignificant 

Correlation were found between CFSS-DS and child age (8-10 yrs, r = 0.105, p=0.502 and for 11-14yrs, 

r=0.094, p=0.591). There was no statistically significant results found with the gender p=0.408. We 

found significant positive correlation with the income (r=0.448, p=0.000), mother’s education showed 

low positive correlation r=391, p=0.000).  

Conclusion: Income significantly influences the child dental anxiety. 

 

Keywords: Children’s dental anxiety, maternal anxiety, CFSS-DS 

 

Introduction 

Dental anxiety is defined as a feeling of apprehension about dental treatment that is not 

necessarily connected to a specific external stimulus. Its presence has been recorded in early 

childhood and in different countries and amongst varying ethnic groups [1]. It denotes a state of 

apprehension that something dreadful is going to happen in relation to dental treatment and is 

coupled with a sense of loosing control [2].  

The notion of Dental anxiety, Dental fear and Dental phobia are apparently identical and are 

often used interchangeably. Dental fear is a normal emotional reaction to one or more specific 

threatening stimuli in the dental situation. Dental phobia is a severe type of dental anxiety and 

is characterized by marked anxiety in relation either to clearly discernable situations/objects or 

to the dental situations [2]. 

Freud made a distinction between ‘realistic anxiety’ and ‘neurotic anxiety’. Realistic anxiety 

was something quite rational and was observed as the flight, fright and fight reaction 

associated with an external dangerous situation. Whereas neurotic anxiety is rather different. 

Children experience neurotic anxiety the source of which is an internal danger. The internal 

danger that children experience are associated with fears of loss of mother, fear of bodily hurt 

and helplessness [3]. 

For a child, a visit to a dental clinic involves contact with unfamiliar people and many 

potentially threatening and invasive situations. More vulnerable children may be unable to 

cope with these new experiences and may become dentally anxious. This leads to deteriorating 

dental health that arises as a complication of anxiety. Also anxiety may persist into adulthood 

and some of these children could grow up to become parents with dental anxiety, which they 

may pass on to their children [4]. 

Studies show a strong correlation of dental anxiety with age and gender. Some studies show 

decrease in the dental anxiety with increasing age [8] however few of the studies do not show 

any changes of dental anxiety with age [7]. 

Parenting plays a significant role in children’s emotional and behavioural development [6]. So 

influence of maternal dental anxiety on the child’s dental anxiety needs to be further explored. 

Some studies have shown that there is a relationship between high level of dental anxiety and 

low socioeconomic status [5] where as others reported opposite conclusion [8]. 
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Inspite of dental anxiety being worldwide problem, the 

understanding regarding child’s dental anxiety is not clear. 

Hence the present study was done to determine the associated 

factors like age, gender, mother’s education and income 

among 8-to-14year old children. 

 

Materials and Method 

A total of 80 children aged 8 to 14 years and their parents 

who attended the Department of Pedodontics and Preventive 

Dentistry, College of Dental Sciences, Davangere agreed to 

participate in the study which involved answering questions 

regarding various aspects of their fear related to dental care 

were included in the study. Four variables i.e., child age, 

gender, mother’s education and income were analysed. In 

order to evaluate each child’s self-reported anxiety, we 

employed the Children’s Fear Survey Schedule - Dental 

Subscale (CFSS-DS). The CFSS-DS is based on an 

instrument using fifteen Likert items, each scored from 1 to 5. 

For example, one item states “I am afraid of dentists” while 

another reads “I am afraid of injections.” All responses are 

scored as follows: “not afraid at all” (1), “afraid a little” (2), 

“Fairly afraid” (3), “Quiet afraid” (4), or “very afraid” (5). 

The total Likert scale score is obtained by summing the 

individual item scores and can range from 15 (lowest) to 75 

(highest) [16]. The CFSS-DS questionnaire was administered in 

English only to the child by study personnel shortly before the 

provision of dental treatment and explained in kannada if 

necessary.  

The Modified Dental Anxiety Scale (MDAS), a modification 

of the Corah Dental Anxiety Scale (CDAS) [20-23], was used to 

measure self-reported parental anxiety associated with their 

own dental visits. The modification to the CDAS was 

accomplished by adding a fifth item that relates to fear of 

injection. The MDAS questionnaire is comprised of five 

Likert items scored 1 to 5, with possible responses ranging 

from “not anxious” (1), “slightly anxious” (2), “fairly 

anxious” (3), “very anxious” (4), and “extremely anxious” 

(5). A total MDAS score can range from 5 to 25. The MDAS 

has been shown to be highly reliable, valid, more 

comprehensive than other anxiety questionnaires, and simple 

to complete [24] The MDAS was provided in English only. 

Data were collected on mother‘s age, education, occupation 

and family income.  

Standard statistical methods, including regression analysis 

and correlations study, were used to analyze study data. The 

study was approved by the Institutional Review Board of 

College of Dental Sciences, Davangere. Written consent was 

obtained from the accompanying parent, and also from the 

children.  

 

Results 

A total of 80 children and their mother provided complete 

data for each of the study questionnaires, and the analysis was 

restricted to mother /child pairs. 

Table 1 Illustrates CFSS-DS score and MDAS score. Majority 

of the children (80%) had CFSS –DS score less than 38. Only 

20% of the children had CFSS-DS score more than 38. 

However 60% of the mother had MDAS score more than 11 

and 40% of the mother had MDAS score less than 10. There 

was no stastistically significant correlation found between 

CFSS mean and age as shown in (Table 2). One Way Anova 

test (Table 3) revealed slightly higher CFSS mean for girls 

(29.57+/-8.15) than boys (27.89+/-9.87) but it was 

insignificant p=0.408. Regression analysis revealed 

significant association of income with child dental anxiety 

(Table 4) P=0.000. Other variables are excluded as their 

significance is less than 95% confidence level in affecting 

CFSS Scores in the regression model (Table 5). However 

separate correlation study has been carried out to know the 

actual correlation between CFSS scores and all variables 

under study (Table 6) in which income showed moderate 

positive correlation (r=0.448, p=0.000) and mother’s 

education showed low positive correlation r=0.391, p=0.000. 

We did not considered occupation as most of the mothers 

were unemployed. 

 

Discussion 

Dental anxiety in children has been recognised as a source of 

problems in patient management Kleiman,1982; Chellappah 

et al., 1990; Alwin et al., 1991, 1994; Peretz and Efrat, 2000; 

Buchanan and Niven, 2002. Dentists have had some difficulty 

in identifying the stimuli that lead to dental anxiety in the 

dental office. It is accepted that the aetiology of dental anxiety 

is a problem made up of a number of different components, 

Klingberg et al. [8] and Rantavuori et al. [10]  

Age, gender and socio-economic status play important roles 

as determining factors in dental anxiety; of these, age is the 

best known factor for dental anxiety [8]. Several studies have 

implicated the relationship between age and dental anxiety as 

a decrease in dental anxiety with increasing age [7, 8]. On the 

other hand, this relationship becomes less important as the 

child reaches 6-7 years of age or older. After this age the child 

can cope better with potentially anxiety-provoking experience 
[8]. We selected age group 8-14 years because children in this 

age group can read and understand the questions in the CFSS-

DS form and express their feelings. 

Another aetiological factor of dental anxiety that remains 

controversial is gender. The interaction of age and gender in 

the manifestation of dental anxiety has been highlighted by 

many researchers Klienkhect et al, 1973; Corah et al., 1978; 

Corkey and Freeman, 1988; Chellappah et al, 1990; Alvesolo 

et al., 1993. For example, Klingberg [8] (1995) found that boys 

aged between 9 and 11 years tend to score higher on dental 

anxiety than girls of the same age. Gender may not predict 

dental anxiety by itself, but interaction with the other 

variables could predispose children to the problem.  

It is known that Parents transmit feelings of fear and mothers 

with high anxiety levels have most often been shown to exert 

a negative influence on their children’s behaviour in the 

dental office than father and it has been suggested that one 

can understand, predict and influence a child’s dental 

behaviour through the mother’s attitude towards dental care. 

One underlying reason for this effect on the child may be the 

traditional division of family tasks, which usually results in 

the mother rearing the child and accompanying the child to 

the dentist [25]. Patients with higher educational levels may 

have better oral health or visit the dentist more regularly [26]. 

In some studies it was demonstrated that increased 

educational level result in decreased dental anxiety. Other 

studies have shown no significant association with the 

education. Hence we studied effect of mothers education on 

child dental anxiety. 

Klingberg [8] and Bedi [5] et al. have reported that there is a 

relationship between high levels of dental anxiety and low 

socio-economic status, whereas others have come to the 

opposite conclusion Klingberg [8] 1995; Folayan [4] et al., 

2003; Folayan [1] et al., 2004. Variation in dental anxiety with 

the income is not clear, it needs to be investigated. So we 

studied association of parents income with the child dental 

anxiety. Kuppuswamy’ s socioeconomic status scale was used 

http://www.oraljournal.com/
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for defining the socioeconomic status. 

Dentists do not usually screen dental fear. A study in England 

showed that only 20% of dentists who were interested in 

treating patients with dental fear, had used a screening method 

to evaluate their patient’s level of fear [27]. Prior to treatment, 

dentists should be able to detect patient’s level of anxiety and 

fear so that they can use appropriate management options [28]. 

several scales have been developed for this intention. The 

CFSS-DS is based on an instrument using fifteen Likert items, 

each scored from 1 to 5. For example, one item states “I am 

afraid of dentists” while another reads “I am afraid of 

injections.” Another scale is Corah’s Dental Anxiety Scale 

(CDAS) [29]. This scale does not contain any questions about 

local anesthetic injection, which is a major anxiety source for 

some patients [30]. Modified Dental Anxiety Scale (MDAS), is 

established by Humphris et al. [31]. based on the CDAS and 

comprises a question about local anesthetic injection. MDAS 

is the most accepted questionnaire for assessing dental anxiety 

in the UK [32]. It is valid, reliable and has good psychometric 

properties. Answering is easy, quick, not anxiety provoking 

and therefore suitable for clinical uses [33]. Use of MDAS is 

limited to adults because in younger children vocabulary 

understanding and emotions are not fully developed [34].  

In the present study, effect of age, gender, mother’s education 

and income on child dental anxiety was assessed in 80 mother 

and child pair. CFSS-DS was used measure child dental 

anxiety just prior to the treatment during first visit and MDAS 

was used to assess mother’s anxiety based on their previous 

dental visit. 

In the present study, we found no relationship between age 

and dental anxiety. Our results are similar to the study 

conducted by Folayan [4] et al. (2003) who showed no 

relationship between age and dental anxiety; this was 

attributed to the homogenecity of the age group studied. 

Several studies have reported that dental fear seems to 

decrease with increasing age [8, 9]. This reported decrease in 

fear might essentially represent a developmental change in 

children. Increasing age in children is related to the 

development of cognitive abilities and change in the 

expression of fear, that is children may learn to control the 

way they express their fear as they grow older and 

subsequently this may lead to decrease of inappropriate 

behaviour perceived by others [35]. 

The present study showed that there was no relationship 

between gender and dental anxiety, which is in agreement 

with other studies (Gatchel, 1989; Otto, 1994). In contrast to 

our study Bedi et al. [5], Moore et al. [6], Pertez et al. [11], 

Masoud Saatchi. [18], and Majstorovic e al. [16] showed higher 

level of dental anxiety in girls compared to boys. It is not 

clear why some studies find that girls are more likely to show 

dental anxiety than boys, and others do not. These differences 

may exist due to potential variety of personality related 

cognitive traits, which are influenced by cultural background. 

It is possible that social and cultural views may play a role; 

for example, in some cultures, it is more socially acceptable 

for girls to exhibit or admit fearful behavior than boys. The 

gender-specific manifestation of fear may also have a 

biological origin, reflecting distinctive psychological 

functioning as well as differences in anticipating and reacting 

to stressful situations. However, differences could persist due 

to gender related differences determined by the specificity of 

conditioning process and learned responses that individuals 

have experienced throughout life [16]. 

In our study we did not find significant association of mothers 

education with dental anxiety however there was low positive 

correlation with the child dental anxiety. Our results are 

similar to the study conducted by Benjamin Peretz et al. [11], 

Masoud Saatchi [18], D locker et al. [36]. In contrast to our 

study Humphris et al. [37] Erten et al. [38] and Do Nascimento 

et al. [39] found that higher education leads to a reduction in 

dental anxiety.  

We found significant results with the income. Correlation was 

moderately positive, ie higher anxiety was present in the 

children from the high income group. Our results are similar 

to the study conducted by Klingberg et al. [8] and Folayan et 

al. [4] However, Folayan et al noted a relationship between the 

type of the child's school and dental anxiety. On the other 

hand, Bedi et al. [5] observed a significant relationship 

between child dental anxiety and low SES. However in their 

study father’s occupation was considered for defining the 

socioeconomic status. 

The present study has been conducted on a limited population 

who visited College of Dental Sciences, Davangere during the 

study period, therefore further studies on larger populations 

are needed. Also, further studies with different designs should 

be accomplished to investigate different etiological factors of 

dental anxiety. 

 
Table 1: CFSS-DS Score and MDAS score 

 

CFSS –DS score (Child) n % 

<38 64 80 

38+ 16 20 

MDAS score (Mother)   

<10 32 40 

11+ 48 60 

 
Table 2: CFSS mean and its correlation with age 

 

Age n % Mean CFSS Mean r P- value Significance 

8-10 years 43 53.75 8.79+/-0.77 27.33+/9.6 0.105 0.502 Insignificant 

11-14 years 37 46.25 12.45+/1.12 30.45±7.99 0.094 0.591 Insignificant 

 

Table 3: One Way ANOVA (Gender) 
 

Gender n % CFSS Mean F-Value P-value Significance 

Boys 38 47.5 27.89±9.87 0.691 0.408 Insignificant 

Girls 42 52.5 29.57±8.15    

Regression analysis 

 

Table 4: Regression Coefficients 
 

Model 
Unstandardized Coefficients Standardized Coefficients 

t Sig. 
B Std. Error Beta 

1 
(Constant) 21.686 1.840  11.788 .000 

Income 2.578 .582 .448 4.425 .000 

http://www.oraljournal.com/
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Table 5: Excluded Variables from the regression model 

 

Model Beta In T Sig. 

1 

Age .164b 1.626 .108 

Gender .027b .259 .796 

Mothersedu .194b 1.497 .138 

Occupation .029b .285 .777 

 

Table 6: Correlation Study CFSS Scores Vs Other factors under study 
 

Factors n (Mean ± S.D) R p-value Remark 

Age 80 10.47 ±2.08 0.205 0.602 Weak +ve correlation; insignificant 

Gender 80 1.47±0.502 -0.129 0.408 Weak –ve correlation; insignificant 

Occupation 80 1.11 ± 0.377 0.076 0.506 Weak +ve correlation; insignificant 

Mother’s Education 80 3.83 ± 1.28 0.391 0.000* Low +ve correlation; significant 

Income 80 2.15 ± 1.76 0.448 0.000* Moderate +ve correlation; significant 

 

Conclusion 

Based on the data obtained from the present study it can be 

concluded that: 

1. Age gender and mothers education is not associated with 

dental anxiety however there is low positive correlation 

with mother’s education. 

2. Income was significantly associated with dental anxiety. 

There was moderately positive correlation with income. 
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Aim: Deepbite is one of the most common malocclusion seen in treatment of orthodontic cases. 
Aim of the present study was to compare the effects of intrusion of maxillary anterior teeth by two 
different methods in two groups by implants and intrusion utility arch respectively and if any side 
effects seen in the molars. 
Methods: 24 samples were taken and divided into two groups of 12 each. Implants were used in the 
first group and intrusion utility arch used in second group. Two conventional lateral cephalometric 
headfilms of the patients, one at beginning of treatment (T1) and other at end of treatment (T2), 
were obtained.16 landmarks were located and 13 measurements were made on the cephalometric 
tracings.  
Results: There was no statistical significance seen in intrusion of anterior maxillary teeth in 
between both groups. Side effect in intrusion utility arch group which was mesial movement of 
molar was statistically significant. There was no such side effect seen in implant group. 
Conclusions: There is no difference in intrusion of anterior teeth between intrusion utility arch and 
implants. The side effect seen in intrusion utility arch is mesial movement of maxillary first molar. 
There is no such effect in implant group 
 
 
 
 
 
 

 
 
 

 

 
 
 
 
 

 
 

 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
  

 

 
 

INTRODUCTION 
 

An increase in overbite is seen with almost all malocclusions, 
regardless of the growth pattern. Treatment of deep bite is one 
of the priorities of the orthodontist. they can cause negative 
effects on the teeth and their supporting periodontal tissues. It 
can be corrected by extruding the posteriors or by intruding the 
anteriors or both. The treatment of choice depends on a variety 
of factors such as smile line,incisor display and vertical 
dimension.1 

 

The aim of this study is to compare the cephalometric changes 
of incisor intrusion obtained with the aid of implant and utility 
arches. 
 

MATERIALS AND METHODS 
 

Location and Duration of study 
 

The present study was conducted at the Department of 
Orthodontics and Dentofacial Orthopaedics, K.L.E V.K 
Institute of Dental Sciences, Belgaum, Karnataka for a period 
of one year. 
 

Experimental design  
The present study is a retrospective cephalometric study for 
which completed records of 24 patients(age:15 to 28) with deep 
bite were taken from the department of orthodontics. 
 

Grouping 
 

The records were grouped as follows 
 

Study group I:12 implant intrusion(intrusion done with niti 
coil springs from implant) 
 

Study group II:12 utility arch intrusion (intrusion done with 
intrusion utility arch) 
 

Procedures 
 

Study included patients who had deep bite (4-7mm) requiring 
intrusion of anterior incisors, with extractions done of upper 1st 
premolars and canine retractions done using elastomeric chains 
from first molar to crimpable hook mesial to canine bracket 
with anchorage units consisting of first molar, 2nd premolar and 
canine. Patients had to be treated by fixed mechanotherapy 
only to be included. Complete records of the patients were also 
necessary so as to be included in the study. 
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Patients with missing anterior teeth or maxillary 1st molars, 
syndromic patients or patients having cleft lip and palate were 
excluded from the study.Two conventional lateral 
cephalometric headfilms of the patients, one at the beginning of 
treatment (T1) and the other at the end of treatment (T2), were 
obtained. All cephalograms were traced by the same 
investigator using a 0.5-mm lead pencil. 16 landmarks were 
located and 13 measurements were made on the cephalometric 
tracings. Two vertical reference planes were constructed for 
measurement confirmation of the dental movements. The first 
reference was the pterygoid vertical (PTV) drawn 
perpendicular to the sella-nasion (SN) plane, and the second 
was drawn perpendicular to the constructed horizontal plane (70 
to the SN plane) from the point of intersection of the anterior 
wall of sella turcica and the anterior clinoid process (VR). 
 

Statistical Analysis 
 

A paired t test was performed for the assessment of treatment 
changes within the groups, and an independent t test was used 
for the evaluation of changes between the groups. A 
significance value of 0.05 was predetermined. 
 

RESULTS 
 

There were thirteen parameters that were measured for this 
study. namely the SNA angle, GoGn angle, U6-SN, U6-VR, 
U6-PTV, U1-VR, U1-PTV , Ls-E plane, U1-PP angle,U1-
PP(fig 1), overjet and overbite(fig 2). Of these thirteen 
parameters, two parameters showed statistical significance i.e. 
U6-PTV and U6-VR, implying mesial movement of molar in 
utility arch group (Table 1). 
 

 

 
 

Figure1 Parameters measured 

 
 

Figure 2 Overjet and overbite 

Table 1Comparison of mean difference of pre and post 
treatment cephalometric parameters between implant and utility 

arch treatment groups 
 

 
Group N Mean 

Std. 
Deviation 

t-value p-value 

SNA 
Implant 12 1.08 1.78 

0.46 0.65 Utility 
arches 

12 0.75 1.76 

GoGnSN 
Implant 12 0.33 3.98 

0.91 0.38 Utility 
arches 

12 -0.92 2.64 

GoGn PP 
Implant 12 0.83 2.823 

0.798 0.433 Utility 
arches 

12 0.08 1.621 

U6SN 
Implant 12 -0.50 2.54 

0.29 0.77 Utility 
arches 

12 -0.83 3.04 

U6VR 
Implant 12 -0.33 1.92 

2.33 0.028* Utility 
arches 

12 -2.42 2.43 

U6PTV 
Implant 12 -0.16 1.27 

2.40 0.025* Utility 
arches 

12 -2.16 2.59 

U1VR 
Implant 12 4.33 4.19 

-0.91 0.37 Utility 
arches 

12 6.08 5.21 

U1PTV 
Implant 12 3.83 3.93 

-1.00 0.33 Utility 
arches 

12 5.58 4.60 

Ls E plane 
Implant 12 1.25 1.42 

0.53 0.60 Utility 
arches 

12 0.92 1.68 

U1PP° 
Implant 12 6.33 6.19 

-0.83 0.415 Utility 
arches 

12 8.58 7.08 

U1PP mm 
Implant 12 2.75 1.06 

0.18 0.86 Utility 
arches 

12 2.67 1.23 

Overjet 
Implant 12 3.08 3.50 

-1.00 0.33 Utility 
arches 

12 4.50 3.42 

Overbite 
Implant 12 2.00 2.66 

-0.16 0.88 Utility 
arches 

12 2.17 2.59 

 

DISCUSSION 
 

Deep bite malocclusion is one of the most common entity seen 
in treatment of orthodontic cases1. Deepbite can be treated 
orthodontically by intrusion or flaring of the incisors, extrusion 
or passive eruption of the buccal segments, or a combination of 
these. The treatment of choice depends on a variety of factors 
such as smile line, upper lip length, incisor display, and vertical 
dimension. For instance, in subjects with a normal vertical 
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dimension, intrusion of the anterior teeth is recommended. 
Conventional methods for incisor intrusion usually involve 2 × 
4 appliances or reverse curved arches1,2,3. 
 

Orthodontic intrusion of the anterior dentition is indicated for 
the management of a deep overbite, especially in subjects 
where bite opening with eruption of posterior teeth is 
contraindicated.  
 

Anchorage control is an important aspect to successful 
orthodontic treatment. There is always an action-reaction force 
acting in orthodontic tooth movement in anchorage control. 
Extra oral anchorage can be used to direct forces not possible 
with intra oral anchorage but has its own limitations that it 
requires absolute patient cooperation4. For this reason 
numerous temporary skeletal anchorage devices were 
introduced. They were designed to be used as anchorage to 
support orthodontic tooth movement. 
 

In the present study we had included subjects who had fixed 
mechanotherapy because the patients eventually undergo fixed 
mechanotherapy. So understanding the effects which takes 
place after intrusion and fixed mechanotherapy would give us 
an idea as to how the mechanics affect the final result in the 
patient with deep bite malocclusion.  
 

The amount of incisor intrusion (U1-PP) with utility arch was 
2.67mm and with the implants it was 2.75mm.though the 
intrusion with the miniscrews was more, the results were 
statistically insignificant. Bjork said that there is a decrease in 
overbite through adolescence5. Bergersen in his study also 
found decreases in overbite between ages 12 and 18 years6. 
Sinclair and Little found that the overbite increases from ages 8 
to 13 and decreases from 13 to 20 for untreated normal 
growing subjects7. The amount of increase in overbite during 
the transition from the mixed dentition to the permanent 
dentition was 0.40 mm, and during the maturation of the 
permanent dentition from 13 to 20 years it was reduced by 0.59 
mm. The decrease in overbite expected during growth would be 
beneficial for both overbite reduction and the retention of 
patients in the utility arch group. Various studies have reported 
overbite changes between 2 and 6 mm and intrusion rates from 
1 to 3 mm with conventional mechanics. But the orthodontic 
literature includes few case reports of maxillary incisor 
intrusion with miniscrews8,9,10. Kanomi reported intrusion of 6 
mm in 4 months for the mandibular incisors10. Using a mini-
implant placed between the maxillary central incisors Ohnishi 
et al obtained 3.5 mm of incisor intrusion relative to the 
maxillary incisor tip8. Kim et al applied a segmental intrusive 
force between the maxillary central incisors9. 
 

The angulation of the molar did not show any statistical 
significance between the groups. In a similar study by Polat 
Olsky the intrusive force was given with a tip-back bend in the 
utility arch, the maxillary first molars were tipped by 6.82˚ 
distally11. This was not seen in this study because the intrusion 
was followed by the fixed mechanotherapy which would have 
uprighted the molars. This risk of distal molar tipping is best 
counteracted by reinforcement of the posterior segment in 
intrusion mechanics. De Vincenzo and Winn used a Nance 
appliance with intrusion arches and minimized the amount of 
molar movement12. Burrstone advised that to counteract the 
distal tipping and maintain anchorage In segmented arch 
mechanics, the posterior anchorage unit is stabilized by using 

heavy stainless steel arch wires to counteract the moments 
produced during incisor intrusion13.in the implant group they 
did not see any statistically significant change in angulation of 
the molars because the molars were not included in the setup 
for intrusion.  
 

The mesial movement of the molars was seen in the utility arch 
group i.e. with reference to the VR (p=0.028) and PTV 
(P=0.025) and they were statistically significant. There is distal 
crown movement and mesial movement of the root in usage of 
the utility arch because of the tip back bend. So the bone 
remodelling is already taking place around the first molar. 
When the force is applied to retract the anterior teeth after 
intrusion, there is mesial movement of the crown but the root 
position does not change because the root offers more 
resistance to movement than the crown13. This is probably the 
cause of the mesial movement of the maxillary teeth in the 
utility arch group, where as in the implant group there is no tip 
back bend which would cause the movement of the crown and 
root, so the movement of the molar is less. Therefore, there was 
no mesial movement of the molars seen in the implant group. 
The upper incisors showed no proclination in both the groups 
after the treatment. As said before the conventional intrusion 
mechanics show correction of deep bite by intrusion and labial 
flaring of the teeth. In the study by Polat Olsky the upper 
incisors showed an increase in the proclination of the upper 
incisors i.e. 13.55° increase in proclination was seen11. The 
minimum amount of protrusion shown in the literature was by 
Weiland et al who found 2.35° of protrusion using intrusion 
base arches3. However, Van Steenbergen et al found about 8° 
of incisor protrusion using the same arch15. The main reason 
for this difference lies in the resultant force vector in the 
miniscrew group and the intrusion arch group. 
 

Clinicians use the implants sparsely because it is considered 
invasive however the introduction of the miniscrews has made 
the orthodontic mechanics simpler and can help reduce the time 
needed for treatment by reducing the unwanted tooth 
movements and round tripping and anchorage loss. The side 
effects seen are minimal and the patient acceptance of the 
miniscrew is also positive. According to the present study the 
side effects of the implant group were minimal. Long term 
follow up should be done to ensure the corrections made are 
stable. 
 

CONCLUSION 
 

There was no statistically significant difference in intrusion of 
the maxillary anterior teeth between the intrusion utility arch 
group and the implant group.  
 

There is mesial movement of maxillary first molar as a side 
effect of utility arch and there is no such side effect in the 
implant group.  
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Purpose: To enumerate, quantify and compare different types of microorganism associated with biofilm formation following palatal expan-
sion using a hyrax screw in cleft and non-cleft population. 

Materials and Methods: Patients requiring maxillary expansion aged between 11-15 years were screened for inclusion and exclusion cri-
teria. 20 subjects were included in the study who were divided into two groups: Group 1- cleft patients and group 2- control (non-cleft).
Immediately after initial collection of appliances, the samples were processed for microbiological investigation. These were sonicated for 5 
mins to disaggregate clumps, vortexed vigorously to maximize the recovery of microbial cells from biofilms. Plating was done with 50 µL of 
the sample which were cultured aerobically and anaerobically in selective and non-selective media for the incubation period of 48-72 hours.

Results: when the biofilm of the two groups was compared, an elevated level of S. mutans colony forming units (CFU) was observed in the 
cleft population as compared to the non-cleft population presenting a statistical significant difference. The non-cleft population demonstrat-
ed a statistically significant elevation in the Actinomyces CFU as compared to the cleft population.

Conclusions: The presented research shows that the levels of caries initiating bacteria (Streptococcus mutans) were elevated in cleft 
patient and the level of actinomyces were elevated in non-cleft patients. Additional maneuvers of oral hygiene maintenance need to be 
initiated in cleft patients.

Introduction 
A biofilm is an assemblage of microbial cells that is irreversibly asso-
ciated (not removed by gentle rinsing) with a surface and enclosed in 
a matrix of primarily extracellular polymeric material. The initial step 
in the colonization of these surfaces is bacterial adherence either to 
host tissues or biomaterials.The dynamic balance of the oral cavity 
ecosystem can be threatened by various factors which most often act 
synergi¬cally. Acrylic appliances serve as supragingival hard surfaces 
for microbial colonisation. One of the fixed appliances frequently used 
in children and adolescents in orthodontic practice is the palatal ex-
pander, used to correct skeletal posterior crossbites or just for maxil-
lary arch expansion in cases of maxillary atresia in cleft patients. Dis-
connection of tissue continuity in alveolar and palatal clefts not only 
re¬tards suction, swallowing and breathing function but also allows 
pathological migration of bacterial colonies betwe¬en the oral and the 
nasal cavity.[7] Previous studies show the scale of risk with reten¬tion 
of bacterial plaque in more than 50% of patients with cleft palates re-
gardless of monthly tooth brushing training and detailed hygienic rec-
ommendations.[8, 9, 10 ]

The risk to oral cavity mi¬croflora balance may be intensified by the 
use of such fixed appliances. In the literature, there is an infinite num-
ber of appliances used for this purpose, however the most frequently 
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and widely used is a bonded Hyrax rapid palatal expander with acryl-
ic extending over the occlusal surfaces of the teeth to provide more 
surface for bonding. This appliance serves as a major intraoral niche 
which allows bacterial adhesion. So the aim of the study is to enumer-
ate, quantify and compare different types of microorganism associat-
ed with biofilm formation following palatal expansion using a hyrax 
screw in cleft and non-cleft population.
Materials And Methods
Source of Data 
Patients requiring maxillary expansion aged between 11-15 years were 
screened for inclusion and exclusion criteria. 20 subjects were includ-
ed in the study who were divided into two groups: Group 1- cleft pa-
tients and group 2- control (non-cleft).
Method of Collection of Data  
• All the appliances were polished according to following guidelines:
-Contoured with tungsten carbide burs and sandpaper
-Use of rubber points to remove the scratches
-Application of pumice with a rag wheel or prophylactic cup
• All patients received precise instructions for oral hygiene mainte-
nance (instructions for teeth brushing methods especially around the 
appliance for a minimum of 3 minutes three times a day) during each 
recall. 
• Patients were asked not to eat anything 2 hours prior to removal of 
appliance.
Inclusion Criteria
• Cases with constricted maxillary arch requiring maxillary expansion.
• Age group of 11 to 15 years.
• Healthy periodontal condition (depth of periodontal pockets ≤ 3 
mm).
• Both males and females included.
Exclusion Criteria
• Use of oral  antimicrobials or antibiotics within past 3 months
• Presence of  any other fixed prosthesis
• Patients with previous history of orthodontic treatment. 
• Patients with poor periodontal conditions and systemic disorders
Methodology
Samples were collected in a 30 ml plastic beaker containing PBS. Im-
mediately after initial collection of appliances, the samples were pro-
cessed for microbiological investigation. Each orthodontic appliance 
was first washed with sterile distilled water to remove non adherent 
cells from the surface of expander. For quantitative estimation, ex-
panders were placed in 10ml of PBS to remove and collect all the ad-
herent cells. These were sonicated for 5 mins to disaggregate clumps, 
vortexed vigorously to maximize the recovery of microbial cells from 
biofilms. Plating was done with 50 µL of the sample which were cul-
tured aerobically and anaerobically in selective and non selective me-
dia for the incubation period of 48-72 hours. Portions (0.1 ml) of dilu-
tions were spread onto Sabouraud dextrose agar containing 0.005% 
chloramphenicol and 0.04% cycloheximide (Hi Media)

Facultative anaerobic bacteria were isolated by streaking 1 ml of the 
cell suspension diluted at 10-3 on the surface of Blood Agar plates sup-
plemented with vitamin K, Hemein and 5% sheep blood. Aerobic and 
facultative bacteria were isolated by streaking 1 ml of the cell suspen-
sion diluted at 10-3 on the surface of non selective blood agar plates. 
Enterobacteria were isolated by streaking 1 ml of the cell suspension 
diluted at 10-3 on the surface of Mc Conkey agar plates.
The selective medium used for isolation of S. mutans and S.mitis was 
Mitis Salivarius HiVeg™ Agar Base supplemented with sucrose (20 per 
cent w/v), bacitracin, and 1% tellurite solution. The plates were incubat-
ed for up to 72 hrs in a CO2 atmosphere at 37°C.The presumptive char-
acterization and identification of these species was based upon colony 
morphology, Gram stain, and catalase activity. From these, represen-
tative colonies were sub-cultured and biochemical tests performed for 
definitive species identification.
Yeasts were isolated by spreading 1 ml of the cell-suspension diluted 
at 10-3 on the surface of Sabouraud dextrose agar containing 0.005% 
chloramphenicol and 0.04% cycloheximide. All the plates were incubat-
ed for 48 hrs at 37 °C.
The numbers of colony forming units per milliliter (CFU/mL) present 
were determined for the following microorganisms-Mutans strepto-
cocci, Streptococcus mitis, other streptococci, Staphylococcus aureus, 
Gram positive rods- Actinomyces species, Lactobacilli Gram-negative 
rods, Porphyromonas gingivalis, Prevotella intermedia Enterobacteri-
acae spp, Candida species.
Statistical Analysis 
The data gathered was stored and analyzed using the SPSS V statistical 
analysis program. Mann Whitney test was used.
Results
In the present study, the cleft population consisted of 11 patients with 
age ranging between 11 years to 15 years (mean 13.2 years), while the 
non-cleft population comprised of 9 patients with age ranging be-
tween 11years to 15years (mean 12.7 years). All patients had worn the 
hyrax expansion appliance for duration of 3-4 months (mean 3 months 
18 days). Following the removal of the appliance and microbiological 
examination of the biofilm, it revealed a wide distribution of microor-
ganisms presented in Table 1 and Figures 1, 2.
In the present study, when the biofilm of the two groups was com-
pared, an elevated level of S. mutans colony forming units (CFU) was 
observed in the cleft population as compared to the non-cleft popu-
lation presenting a statistical significant difference (P=0.045, P<0.05, 
significant) (Table 2). Similarly, the non-cleft population demonstrat-
ed a statistically significant elevation in the Actinomyces CFU as com-
pared to the cleft population (P<0.044, P<0.05, significant) (Table 2). 
Although comparatively higher CFU of Lactobacilli was observed in the 
cleft population (mean 27136.36) as compared to the non-cleft popula-
tion (mean 13280.00), the difference was not found to be statistically 
significant (P=0.356) (Table 1, 2). The comparison of the other micro-
organisms based on their CFU’s observed in the biofilm of the 2 study 
groups did not reveal any statistical correlation (Table 1, 2)
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Group Microorganisms Mean Standard devi-
ation

Cleft

S.Mitis 40409.09 56986.765

S.mutans 27272.73 47049.29

other streptococci 112727.27 93346.860

Lactobacilli 27136.36 50492.145

P.gingivalis 863.82 2315.414

C.albicans 17818.18 43864.115

Actinomyces 30454.55 67080.426

Klebsiella 3818.18 8121.907

E.coli 17045.45 38005.610

P.intermedia 136.36 639.602

Citrobactor 15000.00 53873.750

Proteus 6818.18 16369.648
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Non - cleft

S.mitis 23480.00 40536.116

S.mutans 3000.00 7071.068

other streptococci 112480.00 103960.377

Lactobacilli 13280.00 26240.109

P.gingivalis 200.16 707.060

C.albicans 14080.00 27124.589

Actinomyces 58520.00 74401.568

Klebsiella 1.44 6.035

E.coli 20800.00 55746.450

P.intermedia .00 .000

Citrobactor 2000.00 10000.000

Proteus 10720.00 28030.519

S.mitis normal 23.16 254.00 0.634

Cleft 24.95

S.mutans normal 21.12 203.00 0.045*

Cleft 27.27

other
streptococci

normal 23.06 251.5 0.615

Cleft 25.07

Lactobacilli normal 22.60 240.0 0.356

Cleft 25.59

P.gingivalis normal 23.18 254.5 0.480

Cleft 24.93

C.albicans normal 23.38 259.5 0.701

Cleft 24.70

Actinomyces normal 27.52 187.00 0.044*

Cleft 20.00

Klebsiella normal 22.52 238.00 0.228

Cleft 25.68

E.coli normal 23.48 262.00 0.686

Cleft 24.59

P.intermedia normal 23.50 262.5 0.286

Cleft 24.57

Citrobactor normal 22.94 248.5 0.243

Cleft 25.20

Proteus normal 24.66 258.500 0.623

Cleft 23.25

Table 2: Comparison of Microorganims as observed in the biofilm between the 2 groups

Table 1: Distribution of  microorganisms  as observed in the biofilm of the two groups
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Discussion
The oral microbiome comprises of multitude of microorganisms pre-
dominantly bacteria and is influenced by various factors including food 
habit, aging, socio-economic status, dental hygiene measures as well 
as intra-oral prosthetic or orthodontic devices[1, 2] These devices are 
one of the major factors governing shifting of complex commensal 
community of oral cavity towards source of pathogen by providing 
extra site of adhesion and attachment in the form of biofilms, thus 
acting as a reservoir of pathogens. The biofilms on intra-oral devices 
affect the appliance by corroding its surfaces which, not only modify 
the mechanical properties of these appliances but also increases the 
surfaces area where more microorganism could further be attached.3 
It is a generally accepted notion that a shift in microbial composition is 
an important step in the progression of oral disease.[4] 
In the present study, a palatal expander employing hyrax expansion 
screw was used in both the cleft (n=22) and non- cleft patients (n=25) 
and the different types of microorganisms associated with the biofilm 
formation were studied. Culture Method was employed in the present 
study since bacterial culturing has been the classic diagnostic method 
used in the study of the composition of dental plaque and is still gener-
ally used as the gold or primary standard in microbiological research. 
The main advantages of this method are its capability to detect multi-
ple bacterial species simultaneously; the possibility to obtain relative 
and absolute counts of the cultured species; and the fact that it is the 
only method that is able to detect unexpected bacteria, to properly 
charactrize new species.[5]

According to Kolenbrander, all oral bacteria have a capacity to adhere 
to other species of oral cavity, thus; the formation of multi-species bio-
films in oral cavity and on appliances is inevitable. 6, 7 This finding was 
seen in the present study as the biofilm in both the cleft and non-cleft 
patients was associated with formation of wide varieties of bacteria 
i.e. members of the family Enterobacteriaceae, Lactobacillus spp., an-
aerobic bacteria, Streptococcus spp., non-streptococci, Gram negative 
bacilli, Bacillus sp. and Candida sps. Studies by different authors across 
the literature reinforce this finding.[11, 12, 13]

When the two groups were compared, we observed a statistically sig-
nificant increase in S. Mutans species in the cleft group as compared 
to the non-cleft group. Chang and Batoni et al have also reported the 
employment of orthodontic appliances represent an additional fac-
tor that promotes the colonization in the oral cavity of S. mutans.[14, 

15]  Rosenbloom and Tinanoff  reported that increased Sm level during 
orthodontic treatment could be a causative factor of macula cariosa, 
which is quite often observed during treatment.[16] The most import-
ant aspect of their work was to reveal a fourfold reduction of Strepto-
coccus mutans level after finishing orthodontic treatment and during 
long-term observations. Using appliances can only temporarily disturb 
the oral cavity environment state.[17] The fixed nature of the appliance 
coupled with presence of clefts and subsequent crowding and maloc-
clusions of teeth might have made it increasingly difficult to maintain 
the oral hygiene contributing to an increase in this cariogenic bacteria 
(streptococcus mutans) in the biofilm of cleft patients. Another obser-
vation that was made in patients with cleft was that there was a strik-
ing increase in Lactobacillus species in these patients as compared to 
non-cleft patients although the result was not statistically significant. 
Antoszewska et al. stated that Streptococcus mutans increase was ac-
companied by Lactobacillus increase in saliva, which was confirmed in 
this study.[18] Although higher values of Candida species was observed 
in both the cleft and non-cleft patients, it did not translate into statis-
tical significant result when the two groups were compared. Candida 
albicans is a commensal yeast and opportunistic pathogen. In spite of 
their lower prevalence rate, yeast occupy significant mass of plaque 

biofilm due to their large size compared with bacteria. Co-aggregation 
studies by Jenkinson et al have demonstrated that C. albicans coloni-
zation can be aided by primary colonizers such as streptococci[19]. It 
has also been suggested that Candida infection could contribute to 
caries, root caries and periodontitis. Bacterial and fungal co-infections 
have been implicated in enhanced host colonization and virulence. 
Candida albicans and Escherichia coli may exhibit a cooperative inter-
action. Appliance induced stomatitis accompanied by acute superficial 
candidiasis, including angular cheilitis, glossitis, oral, oropharyngeal 
and esophago- pharyngeal thrush may disseminate into systemic inva-
sive forms. The black pigmented anaerobes such as P. intermedia, P. 
gingivalis and others which have been related to periodontal diseases 
were found in lesser amounts in the study. The possible reason for this 
could be the absence of increased oxygen tension required for growth 
of these organisms on the acrylic surfaces. Albandar et al stated that 
P. gingivalis and possibly also P. intermedia may play a significant role 
in the generalized and rapidly progressive forms of aggressive peri-
odontitis.[8]

The Enterobacteriaceae are a large family of Gram-negative bacteria. 
Organisms found in our study belonging to this group were Proteus, 
Escherichia coli, Klebsiella pneumoniae, and Citrobacter. They seem to 
have a major role in respiratory diseases like upper respiratory tract in-
fection pneumonia, lung abscess leading to bacteremia and septicemia 
, etc. Acrylic bases act as a reservoir of respiratory pathogens and can 
be a risk factor for the pharyngeal colonization and aspiration pneu-
monia. The identification of Enterobacteriaceae and Gram-negative 
rods in this study could be clinically related to halitosis especially fol-
lowing third month of therapy. Actinomyces species which play an im-
portant role during the initial stages of colonization of tooth surfaces 
showed statistically significant successive elevated levels in non-cleft 
patients.[20] More investigations are needed to explain this finding. In 
the studies by Socransky,  Streptococcal species count decreased at 
six months which indicated that Actinomyces species gain increased 
predominance at the expense of streptococci during maturation of 
the biofilm.[21] Filoche SK, Anderson SA, Sissons CH in their coaggrega-
tion studies suggested the likely potential of particular plaque species 
for modulating the biofilm prevalence by targeting partner species.[22] 
They concluded that Actinomyces species promoted growth of key 
Lactobacillus species in a biofilm, as did S. mutans to a lesser extent. 
The acrylic surfaces of the expanders are under mechanical stress that 
might cause surface imperfections like fractures, cracks, or gaps thus 
weakening the resin structure and providing a nidus for the retention, 
adherence and colonisation of microorganisms which predispose to 
bacterial biofilm accumulation, thus altering the normal oral microbi-
al flora. Minagi et al. have reported positive correlation between the 
surface free energies of acrylic surfaces and adherence of C. albicans.
[23] Superhydrophilic acrylic surfaces have been reported to reduce 
adherence of bacterial or fungal cells. Hence various modifications 
like surface treatment with Silica coating, application of NanoAg in 
situ in PMMA (Nanoparticles of silver), Heat postpolymerization, etc. 
can reduce bacterial adhesion.[24, 25, 26, 27] Expansion therapy is usually 
followed by fixed mechanotherapy. So the changes observed in oral 
microbial flora in this study are crucial and might account for their fur-
ther alteration during the entire course of fixed orthodontic appliance 
treatment.
Studies employing larger sample size are encouraged in the near fu-
ture to substantiate our results. Detection and quantification of these 
specific statistically significant bacteria using recent advances in mo-
lecular techniques like Polymerase Chain Reaction (PCR) can be done. 
The effects of the adoption of disinfection protocols for fixed acrylic 
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based orthodontic appliances is still unclear. Further studies with dis-
infection agents and methods are required.

Conclusions
The presented research clearly shows that the levels of caries initiat-
ing bacteria (Streptococcus mutans) were elevated in cleft patient and 
the level of actinomyces were elevated in non-cleft patients.  
Additional maneuvers of oral hygiene maintenance need to be initiat-
ed in cleft patients to control the levels of cariogenic bacteria. 
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Abstract 
Introduction: The assumption of sterility of packed materials used in orthodontics may lead practitioners to use them without the 

necessary sterilization. Hence, this study was undertaken to assess the microbial contamination of the orthodontic materials “as received” 

from the manufacturers and materials exposed in the clinical environment before using it in the patient. 

Materials and Methods: Orthodontic materials obtained from 3 different manufacturers (3M, GAC, TP Orthodontics) were divided into 2 

categories (“as received” from the manufacturers and “bench top” materials exposed to the clinical environment).Microbiological 

investigation was carried out using aerobic and anaerobic culture media. Identification of Bacterial species was done and colony forming 

units (CFU/ml) were measured. 

Result: The most commonly used orthodontic materials were found to be contaminated. The species identified were Klebsiella, 

Streptococci and Citrobacter from elastomeric chains, molar bands, buccal tubes and lingual sheaths.  

Conclusion: new packed materials are not always free from bacterial contamination and it is pivotal for manufacturers to state and the 

practitioners to ensure the sterility of materials before using in oral cavity. 

 

Keywords: Orthodontic materials, Microbial contamination, Sterilization. 

Introduction 

The role of Sterilization is indispensable in daily clinical 

practice. Although all the instruments used in Orthodontics, 

as in dentistry, are sterilized before use, the same is not true 

for orthodontic archwires, brackets, and bands. The 

orthodontic materials are used “as received” from the 

manufacturers, often with the assumption that the level of 

hygiene in the manufacturing process and subsequent 

transportation is sufficient to allow them for clinical use. In 

an era, where the orthodontic armamentarium has been 

upgraded with novel therapeutic systems, it becomes an 

integral part of the clinical practice to know all relevant 

aspects of sterilization.  

Orthodontic treatment is often performed in the close 

proximity of gingival tissues. In presence of gingival 

inflammation, bacterial count is already increased in the oral 

cavity and if full-banded orthodontic appliances are used 

then it will further compromise the self-cleansing 

component of the dentition and oral hygiene practice by the 

patient. Thus, hyperplastic marginal gingivitis is an almost 

inevitable result of poor plaque control in patients 

undergoing orthodontic treatment. In addition, amongst all 

orthodontic procedures, banding and debanding have a 

potential threat to gingival tissues. Placement of seperators 

and procedure of banding or even mini-implants may cause 

trauma to the tissue and a niche for micro organisms. 

Purmal et al investigated the sterility of “as received” molar 

tubes and identified 3 species of bacteria mainly 

Micrococcus luteus, Staphylococcus haemolyticus, and 

Acinetobacter calcoaceticus.
1
 However, the article does not 

state the numbers of colony-forming units (CFU) or whether 

all brackets were contaminated.  

Another study investigated the reuse of tungsten 

carbide debonding burs (classified as reuseable items 

according to manufacturers) in hospital-based orthodontic 

departments.
2 

Although the purpose of the study was to 

investigate sterilization methods but it was found that only 

24% of departments accurately sterilized them before initial 

use (Decontamination in Primary Dental Care recommends 

that all reusable instruments should be sterilized before use)
 

3
.  

 A survey conducted by J. Bagg et al
4
 on Pre-

sterilisation cleaning of re-usable instruments in general 

dental practice revealed that the most common method for 

cleaning dental instruments was manual washing, with or 

without the use of an ultrasonic bath. 

To date, there have been few investigations of 

contamination of orthodontic materials “as received” from 

the manufacturers. We often assume sterility, and yet we 

have no evidence for this. Therefore, the aim of this study 

was to evaluate the bacterial load of various orthodontic 

materials directly received from the manufacturers and also 

to evaluate the possible contamination, via aerosol or cross-

contamination by personnel, of items in the orthodontic 

environment. 

 

Objectives of the Study 

1. To assess the sterility and determine the number of 

colony forming unit of “as received” and “bench-top 

exposed” orthodontic materials of 3 different 

manufacturers. 

2. To determine the distribution of bacterial species on “as 

received” and “bench-top exposed” orthodontic 

materials of 3 different manufacturers. 

 

Null Hypothesis 

There is no microbial contamination of “as received” and 

bench-top exposed orthodontic materials. 
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Alternate Hypothesis 

There is microbial contamination present on “as received” 

and bench-top exposed orthodontic materials. 

 

Materials and Methods 

An in vitro microbiologic investigation was conducted in 

the Department of Basic Research Science laboratory. The 

study materials under investigation were divided into two 

parts i.e. as received materials from manufacturer and bench 

top exposed materials (Table1) to the everyday clinical 

environment. 

Orthodontic materials were received directly from new 

stock arrival in the Department of Orthodontics (“as 

received materials”).The items were exposed to the 

operatory environment over a period of six months and then 

subjected to investigation (“clinic exposed materials”). To 

eliminate any bias, materials from 3 different manufacturers 

were studied. 

 

Procedure 

As received orthodontic materials were directly transported 

to the lab and the packet is opened under laminar airflow 

and placed in the sterile tube containing 1ml of reduced 

transport fluid. 

Bench top exposed materials were taken from the 

operatory and placed in the sterile tube containing 1ml of 

reduced transport fluid and transported to the lab. 

Too large items mainly archwires were cut into smaller 

pieces by using sterilized orthodontic instruments and an 

aseptic technique, with the investigator wearing non latex 

gloves cleaned with 70%ethanol. Samples were centrifuged 

and plating was done with 100 mL of the sample onto blood 

agar base in an anaerobic jar for 72 hours. Another blood 

agar plate was inoculated in a candle jar with 5% CO
2
 for 48 

hrs. 3rd plating was done on Macconkey media and 

incubated aerobically at 37ºC for 24-48 hours. After the 

incubation process, identification was done using colony 

characteristics, gram staining and key biochemical 

reactions. The growth of bacterial colonies were counted 

and multiplied with dilution factor of 200 and expressed as 

colony forming units/ml.  

 

Results 

According to the results of microbial investigation, the 

bacterial contamination was notably found in “as received” 

materials mainly buccal tube, followed by band material and 

least in e-chain and lingual sheath. Bacterial contamination 

was evident in all the samples of buccal tubes supplied by 3 

manufacturers (Fig. 1 and 2). The band material sample 

provided by one of the manufacturer showed 100% 

contamination. Few samples of E chain and lingual sheath 

showed contamination. However, the level of contamination 

was low; the highest being buccal tube at (3.5x 10
2
 

CFU/mL). Species identified in “as received” group are 

shown in (Table 2). 

In part 2, “bench top exposed orthodontic materials 

were cultured similarly to identify the bacterial species and 

colony forming units/ml. The results are expressed as 

colony forming units per millilitre of fluid as shown in 

(Table 4). 100% evidence of contamination was observed in 

buccal tube samples supplied by 2 manufacturers in aerobic 

and anerobic culture. However, samples from third 

manufacturer showed 100% evidence of contamination was 

observed when grown under anaerobic culture media. 2 out 

of 10 samples when grown on Macconkey and 8 out of 10 

samples when grown on blood agar showed evidence of 

contamination. 100% evidence of contamination was 

observed in band material samples provided by one of the 

manufacturers (Fig. 3 and 4), the remaining two 

manufacturer’s sample showed no growth. 4 out of 10 in the 

e-chain sample when grown on blood agar media 5 out of 10 

samples in anaerobic culture. Similarly 3 out of 10 in the 

lingual sheath sample when grown on Macconkey culture 

media and 7 out of 10 samples in anaerobic culture from one 

of the manufacturer showed microbial contamination. 

However, the level of contamination was low; the highest 

number obtained was for buccal tube. (5.2x 10
2
 CFU/mL). 

Species identified from the items “bench top exposed” are 

shown (Table 3). 

 

 
Fig. 1: Image showing bacterial colonies grown in blood 

agar aerobic culture for molar tube sample. 

 

 
Fig. 2: Image showing bacterial colonies grown in blood 

agar anaerobic culture for molar tube sample. 

 

 
Fig. 3: Image showing bacterial colonies grown in blood 

agar aerobic culture for band material sample. 

 

 
Fig. 4: Image showing bacterial colonies grown in mac 

conkey culture for band material sample. 
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Table 1: As Received and bench top exposed orthodontic materials included in the study 

S. 

No. 

Materials Tested Manufacturer Packaging as received from manufacturer and 

sample tested 

1. 

Bracket Kit 

3M Individual sealed packet 10 per packet (total 30) 

OPTIMA Individual sealed packet 10 per packet (total 30) 

GAC Individual sealed packet 10 per packet (total 30) 

2. 0.017x0.025 NiTi archwire 3M 10 per packet×3 

OPTIMA 10 per packet×3 

GAC 10 per packet×3 

3. 0.017x0.025 Stainless steel 

archwire 

3M 10 per packet×3 

OPTIMA 10 per packet×3 

GAC 10 per packet×3 

4. 0.017x0.025 TMA archwire 3M 10 per packet×3 

OPTIMA 10 per packet×3 

GAC 10 per packet×3 

5. 

Band Material 

3M Individual sealed packets 10×3 

OPTIMA Individual sealed packets 10×3 

GAC Individual sealed packets 10×3 

6. Buccal Tube 3M 10 per packet×3 

OPTIMA 10 per packet×3 

GAC 10 per packet×3 

7. Lingual Sheath 3M 10 per packet×3 

OPTIMA 10 per packet×3 

GAC 10 per packet×3 

8. 

Elastomeric Module 

3M 50 per packet(10×3) 

OPTIMA 50 per packet(10×3) 

GAC 50 per packet(10×3) 

9. 

Elastomeric chain 

3M Individual sealed packets 

OPTIMA Individual sealed packets 10×3 

GAC Individual sealed packets 10×3 

 10×3 ten samples from three packets total 30 from each manufacturer. 

 

Table 2: Bacterial species identified in as received materials 

Organism Media E-chain Module Lingual Sheath Buccal tube Band material 

GAC 3M OPT GAC 3M OPT GAC 3M OPT GAC 3M OPT GAC 3M OPT 

Klebsiella MAC - - - - - - - - - 10 - 10 - - - 

BA - 5 - - - - - - - 10 - 10 - - - 

BA_A - 7 - - - - - - - 10 - 10 - - - 

Klebsiella 

&Citrobacter 

MAC - - - - - - - - - - - - - - - 

BA - - - - - - - - - - - - - - - 

BA_A - - - - - - - - - - - - - - - 

E.coli MAC - - - - - - - 7 - - - - - - - 

BA - - - - - - - - - - - - - - - 

BA_A - - - - - - - - - - - - - - - 

Streptococci MAC - - - - - - - - - - 10 - - 10 - 

BA - - - - - - - - - - 10 - - 10 - 

BA_A - - - - - - - - - - 10 - - 10 - 
  
MAC – Mac conkey, BA – Blood Agar, BA A – Blood Agar Anaerobic  

   

Table 3: Bacterial species identified in bench top exposed 

Organism Media E-chain Module Lingual Sheath Buccal tube Band material 

GAC 3M OPT GAC 3M OPT GAC 3M OPT GAC 3M OPT GAC 3M OPT 

Klebsiella MAC - - - - - - - - - 10 - 10 - - - 

BA - 4 - - - - - - - 10 8 10 - - - 

BA_A - 5 - - - - - 7 - 10 - 10 - - - 

Klebsiella 

&Citrobacter 

MAC - - - - - - - - - - 2 - - - - 

BA - - - - - - - - - - - - - - - 

BA_A - - - - - - - - - - - - - - - 
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E.coli MAC - - - - - - - 3 - - - - - - - 

BA - - - - - - - - - - - - - - - 

BA_A - - - - - - - - - - - - - - - 

Streptococci MAC - - - - - - - - - - - - - 10 - 

BA - - - - - - - - - - 10 - - 10 - 

BA_A - - - - - - - - - - 10 - - 10 - 
 

Table 4: Showing mean and range of colony forming units (CFU/ml) in bench top exposed group samples with microbial 

contamination 

Sample Manufacturer  Media Range Mean Std. Deviation 

Buccal Tube 3M MAC CFU 38000 14727.27 13062.089 

BA-Aerobic CFU 52000 29666.67 17844.446 

BA-Anerobic CFU 35000 20250.00 13032.303 

GAC MAC CFU 36000 18500.00 12710.053 

BA-Aerobic CFU 34000 21333.33 13759.845 

BA-Anerobic CFU 35000 20250.00 13032.303 

OPTIMA MAC CFU 35000 28166.67 12967.909 

BA-Aerobic CFU 10000 34333.33 4966.555 

BA-Anerobic CFU 6000 11666.67 2338.090 

Molar Band 3M MAC CFU 10000 23833.33 4130.449 

BA-Aerobic CFU 6000 11666.67 2338.090 

BA-Anerobic CFU 6000 11666.67 2338.090 

E chain 3M BA-Aerobic CFU 10000 34333.33 4966.555 

BA-Anerobic CFU 6000 11666.67 2338.090 

Lingual sheath 3M MAC CFU 10000 23833.33 4130.449 
  

Table 5: showing mean and range of colony forming units (CFU/ml) in bench top exposed group samples with microbial 

contamination 

Sample Manufacturer  Media Range Mean Std. Deviation 

Buccal Tube 

3M 

MAC CFU 38000 14727.27 13062.089 

BA-Aerobic CFU 52000 29666.67 17844.446 

BA-Anerobic CFU 35000 20250.00 13032.303 

GAC 

MAC CFU 36000 18500.00 12710.053 

BA-Aerobic CFU 34000 21333.33 13759.845 

BA-Anerobic CFU 35000 20250.00 13032.303 

OPTIMA 

MAC CFU 35000 28166.67 12967.909 

BA-Aerobic CFU 10000 34333.33 4966.555 

BA-Anerobic CFU 6000 11666.67 2338.090 

Molar Band 3M 

MAC CFU 10000 23833.33 4130.449 

BA-Aerobic CFU 6000 11666.67 2338.090 

BA-Anerobic CFU 6000 11666.67 2338.090 

E chain 3M 
BA-Aerobic CFU 10000 34333.33 4966.555 

BA-Anerobic CFU 6000 11666.67 2338.090 

Lingual sheath 3M 
MAC CFU 10000 23833.33 4130.449 

BA-Aerobic CFU 10000 34333.33 4966.555 

 

Discussion 

The findings of the present research has shown bacterial 

contamination on “as received” orthodontic materials. The 

level of contamination was found to be low (6000 to 

35000CFU/ml). The clinical significance might be low 

because the oral environment contains 5x10
8
 bacterial cells 

per unit. The bacterial species isolated in the sample were 

mainly Streptococcus viridans and Klebsiella pneumonia in 

buccal tubes and band material. Other species found in low 

numbers were Citrobacter freundi and E.coli. As 

opportunistic pathogens, these may cause of a number of  

 

 

nosocomial infections of the respiratory tract, urinary tract, 

blood and many other normally sterile sites in patients. C. 

freundii represents about 29% of all opportunistic 

infections.
5
 Virulent strains of E. coli can cause 

gastroenteritis, urinary tract infections, and neonatal 

meningitis.
6
 

In the present investigation buccal tube and molar band 

material showed maximum level of contamination. These 

materials have important clinical implications as they come 

in contact with the gingival tissues and thus the blood 
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stream forming a potential source of cross contamination. 

McLaughlin et al. and Erverdi et al. have also suggested an 

association between certain orthodontic procedures, for 

example, orthodontic banding, and bacteremia.
7, 8 

Buccal tube and molar band materials are provided in 

individual sealed packets but no information regarding the 

sterilization is provided on the packages.  

The bacterial contamination seen in the as received 

orthodontic materials could be related to the transmission of 

bacteria during the manufacturing process, handling or 

transport.  

The amount of bacterial contamination was higher in 

the bench top exposed materials as compared to the samples 

studied in part 1. This could be attributed to the aerosol 

dispersion, improper handling and negligence in the 

operatory area. Thus it is recommended that the bench top 

exposed materials should be protected from aerosol 

dispersion of oral bacteria.  

A study designed by Barker et al
9
 investigated 

orthodontic materials and used tris-EDTA buffer solution to 

dislodge bacteria from the items under test. This might not 

have fully dislodged all adherent bacteria which would have 

underestimated the bacterial contamination. Hauptman et al,
 

10
 investigating dental burs, bathed them in Luria-Bertani 

broth under aerobic conditions. Once growth was identified, 

these were further cultured onto Luria-Bertani agar and then 

sent for bacterial identification by a commercial laboratory 

using fatty acid profiles and 16S rRNA gene alignment 

profiles. This method only assessed the aerobic conditions 

but might have had a greater ability to obtain growth from 

adherent bacteria. 

A questionnaire study by E. M. Roebuck
11

 showed that 

over 90% of the manufacturers did not provide sufficient 

information for the cleaning of dental instruments and 58% 

provided insufficient or incorrect instructions for 

sterilisation. It is clear that the majority of manufacturers of 

dental devices are in contravention of the Medical Devices 

Regulations and are thus failing to observe current 

regulatory requirements.
12

 

In the present investigation, only the bacterial 

contamination of orthodontic materials was tested under 

aerobic as well as anaerobic conditions using 3 different 

culture media. The method used to dislodge bacteria was 

reduced transport fluid medium and identification was done 

on the basis of colony characteristics and key biochemical 

reactions. Since the level of bacterial contamination was 

low, it was not further subjected to advance biochemical 

procedures. On contrary to previous studies
4
, Polymerase 

chain reaction method was not used due to its technique 

sensitive nature which tends to give false positive results 

even with low contamination. We have investigated only 

those as received orthodontic materials which remain in the 

oral cavity for a long duration of time.  

 

Conclusion  

1. This study highlights the potential areas of 

contamination that might cause harm to susceptible 

patients, like immunocompromised patients. 

2. It would be wise to reduce the possible risks of using 

potentially contaminated items with additional 

presterilization procedures before use. 

3. Manufactures should clearly state the sterility of their 

items or advise presterilization before use. 
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Abstract

Keywords: Ankylosis; Distraction Osteogenesis; Inter-Positional Gap Arthroplasty; Temporomandibular Joint

Temporomandibular joint (TMJ) ankylosis or hypo mobility involves fusion of the mandibular condyle to the base of the skull. 
Restricted mouth opening, difficulty in mastication were the major problems encountered. The treatment of TMJ ankylosis involves 
a surgical intervention. The surgical approach consisted of Interpositional gap arthroplasty followed by Distraction osteogenesis 
was done in the patient. This case report describes a case of 7-year-old who treated for post-surgical TMJ midline deviation with an 
simple innovative appliance. 

Ankylosis of the temporomandibular joint (TMJ) is defined as 
intracapsular union of the disc-condyle complex to the temporal 
articular surface that restricts mandibular movements, it includes 
the fibrous adhesions or bony fusion between condyle, disc, glenoid 
fossa, and eminence. TMJ ankylosis is a disabling condition that 
causes problems in mastication, digestion, speech, appearance, and 
hygiene. Ankylosis can also occur as a result of TMJ surgery [1,2].

Under general anesthesia, removal of plates used for distrac-
tion osteogenesis was done after achievement of advancement in 
jaw. During the same extraction of root stumps with 73, 74 and 
83, 84 was done. Mini screws were placed. The root length was 
taken into consideration and screw was placed 2 mm above the 
same with upper right lateral incisor and lower left lateral incisor. 
Patient was advised to engage elastics for the same on a regular 
basis to correct the deviation of mandible. Patient discontinued 
the use of the elastics from the next day because of severe pain 
and discomfort. The patient was then referred to department of 

Temporomandibular joint ankylosis requires surgery to restore 
mouth opening. Inability to open the mouth results in an inability 
to maintain oral hygiene and to chew solid food. This leads to dental 
caries, malocclusion, weight loss and stunned growth [3]. 

In this case report the child had a history of TMJ ankylosis. Post-
surgical treatment, deviation of mandible to the right side was not-
ed with difficulty in mouth opening. In view of this finding, appli-
ance was designed to correct the midline shift.

Introduction

Case Report
A 7 year old male patient belonging to Asian race reported to 

dental OPD with a chief complaint of limited mouth opening since 
birth and difficulty in eating. For the same problem he visited many 

hospitals but he didn’t receive any treatment. On clinical examina-
tion there was limited mouth opening and deviation of mandible 
on left side was observed. Radiographically it was diagnosed as bi-
lateral ankylosis of TMJ. Patient was referred to oral and maxillofa-
cial surgeon for the surgical management. The patient underwent 
surgery under general anesthesia to treat and relieve the ankylo-
sis. Interpositional gap arthroplasty followed by which distraction 
osteogenesis was done (Figure 1). One turn activation was done 
on daily basis for one and half month. One turn is equal to 1 mm 
of movement. Following which 1 and half month consolidation pe-
riod was maintained.
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Intraoral examination revealed mouth opening of 35.5 mm, 
midline deviation, constriction of maxillary arch, bilateral posteri-
or crossbites were noted (Figure 2a). Impressions were made with 
both the arches using Alginate and diagnostic casts were prepared. 
The initial treatment plan  was to correct the midline deviation 
with the twin block appliance. But in this case no more condylar 
growth will be evident as condyles were removed Simple innova-
tive appliance was designed with upper jack screw with posterior 
bite plane and hooks were attached to upper right canine region 
and lower left canine region. The appliance was cemented with 
type I GIC and also elastics were incorporated to the hooks (Figure 
2b). Patient was advised to use the elastics regularly (Figure 2c) 
and instructed for the activation of screw by giving quarter turn 
daily. Patient was recalled for follow up at regular intervals and at 
one month interval there was good improvement in the midline 
deviation (Figure 3). Patient gave the feedback that appliance was 
comfortable. After 2 months follow up there was improvement of 
midline because of correction of deviation. Normal occlusion was 
noted on the right side and cross bite on the left side. So the patient 
was advised to continue use of upper expansion appliance with in-
structions of quarter turn for every 2 days. 

Appliance design

Pedodontics and preventive dentistry for an alternative treatment 
option. To overcome the midline deviation following innovativeap-
pliance was designed.

 

Figure 1: Extraoral photograph of the patient with  
distraction osteogenesis plates.

Figure 2a: Pre-operative photograph showing  
the midline deviation.

Figure 2b: Intraoral photograph with innovative appliance.

Figure 2c: Intraoral photograph after placement of elastics.

Figure 3: Photograph of the patient at 1 month follow up.
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After 3 months of follow up due to regular use of the appliance, 
the midline deviation was corrected (Figure 4) and there was im-
provement in the mouth opening (45 mm) was seen. Patient was 
advised to use the appliance for one more month to correct the 
posterior crossbite on left side and instructed to discontinue the 
use of elastics. 

Discussion

The clinical findings of TMJ ankylosis in children are affected by 
the age of onset, the duration, and whether the ankylosis is unilat-
eral or bilateral. Unilateral ankylosis reveals unilateral hypoplasia 
of the mandible and deviation of the chin to the affected side.

Severe retrognathia, mandibular alveolar protrusion, open-bite 
deformity, bird-face appearance, and hypertrophic and thick coro-
noid process in bilateral ankylosis. Night snoring and obstructive 
sleep apnea are the other clinical findings in bilateral ankylosis [4].

Mandibular asymmetry or bird-face deformities will be the 
outcome according to whether the case is unilateral or bilateral. 
The long standing ankylosed joints result in chronic isometric con-
tractions of the masticatory muscles. This gives rise to shortening 
of the mandibular ramus/rami (pterygomasseteric muscle sling) 
recession of the chin and its elongation in a cephalocaudal direct 
development of the antegonial notch owing to the antagonistic ac-
tions of the pterygomasseteric sling and the depressor muscles 
[5]. Temporomandibular joint ankylosis protocols throughout the 
world suggest early surgical intervention, elaborate resection, ear-
ly mobilization, and aggressive physiotherapy for at least 6 months 
postoperatively.

In this case upper arch expansion was incorporated with jack 
screw and hook in the upper right canine region and lower left ca-
nine region. This was done as the child is in growing stage. However 
mandibular growth may not be evident as the condyle is removed. 
After 2 months’ time, there was significant change noted in the mid-
line deviation. Crossbite was noted in the posterior region on the 
left side. Hence patient was asked to continue expansion.

Nil.

Figure 4: Photograph of the patient at 3 month follow up.

Narmada., et al. had listed the various methods of correction 
of functional midline deviation which are unlocking the mandible, 
removal of occlusal prematurities, expansion of upper arch, func-

tional appliances, interarch elastics [6]. Bob., et al. demonstrated 
the use of twin block appliance with significant good results in cor-
rection of deviation following ankylosis [7].

The advantages of this appliance is that it is removable, easy to 
fabricate, less chair side time required. Patient compliance is very 
important for the success rate of the treatment. Disadvantages be-
ing maintaining the oral hygiene.

Conclusion 
Any pathology that affects the T.M.J and restricts mouth opening 

always carry a mental stigma. Ankylosis of TMJ hinders the integ-
rity of craniofacial skeleton, also affects the normal, growth devel-
opment of occlusion and jaws. Timely management may reduce the 
adverse effects associated with the deviation due to ankylosis. In 
order to achieve successful and stable results correction of mid-
line deviations requires an attentive diagnosis, a well thought out 
treatment plan, and case-specific selection of suitable mechanics. 
However, long-term evaluation of the stability of results that are 
obtained at the end of the treatment is required.
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Clinical pharmacist assessment in 
monitoring and resolving the adverse 
drug reaction in bipolar disorder 
patients: A prospective, observational 
study at tertiary care teaching hospital
Parihar Ashish Singh, S. Ganachari Madiwalayya, V. Tekkalaki Bheemsain1

Abstract:
BACKGROUND: Adverse drug reaction (ADR) is a noxious, unintended effect of the drug which may 
occur due to pharmacotherapy of the disease. Bipolar disorder is a chronic mental illness represented 
by mania, depression and cyclic episode. The treatment of Bipolar disorder is lifelong. Hence, there 
are increased chances of ADRs.
METHODOLOGY: An observational, prospective study was performed on 286 patients, to identify, 
monitor, and resolve the ADR with bipolar disorder patients. The patients aged 18–65 years of either 
gender or diagnosed with bipolar disorder were enrolled in the study. Patient‑related data had been 
collected from the patient record; probability of ADR was measured by Naranjo scale and severity 
by Hartwig scale. Descriptive statistics had been used for study data interpretation.
RESULTS: A total of 286 patients were enrolled in the study, of which 27 patients suspected with 
ADR. Among all the ADR, nonallergic side effect suffered ADR were 88.1%. Of which, the most 
common ADR were hand tremor and hypothyroidism, which were associated with lithium (81.4%) 
followed by valproate (11.1%). On causality assessment, 44.4% cases were probable and possible. 
In most cases, severity of ADR was founded at Level III with 74.7% and Level II with 25.9%. The 
rate of acceptance of pharmacist intervention by a psychiatrist has been found to be 74.7%. The 
major cause of ADR was a drug/dose selection (74.07%).
CONCLUSION: ADRs occur most frequently in bipolar disorder. The incidence of drug‑related 
noxious effect can be minimized by the prior identification, monitoring, and reporting. Thus, the 
clinical pharmacist can play a key role in pharmacovigilance of ADR.
Keywords:
Adverse drug reaction, adverse event, bipolar disorder, drug‑related problem, pharmacist intervention

Introduction

Drug is the active chemical entity which 
is present in the dosage form for the 

pharmacotherapy of the patients. The drug 
response variability from person to person 
is the major problem of the pharmacological 
treatment in clinical practice; it can be 
a therapeutic failure or adverse drug 

reaction (ADR) in individual or in clusters.[1,2] 
ADR is the leading cause of morbidity and 
mortality. The worldwide approximately 5% 
adult and 3% pediatric hospital admissions are 
the result of ADR.[3] In India, around 5%–20% 
patients experience ADR as a result, of which 
10% hospital admissions occur every year.[4]

As per the World Health Organization, ADR 
is “Any response of drug which is noxious 
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and unintended and which occurs at dose normally 
used in human for prophylaxis, diagnosis, or therapy 
of disease or for the modification of physiological 
function.”[5,6] The monitoring of ADR has been done 
under the pharmacovigilance program in India (PVPI) 
runs under the Central Drugs Standard Control 
Organization.[7] PV is the pharmacological science related 
to collection, detection, assessment, monitoring, and 
prevention of ADR and drug‑related problems (DRPs).[8] 
PV is still in infancy and ADR reporting system is below 
1% in India against the world rate of 5%.[9]

Bipolar disorder is a severe, recurrent, and chronic 
mental suffering, which may represent by the mood 
swings such as dysthymia, depression, euphoria, 
cyclothymia, and mania at different time of interval 
in the same patient with significant functional and 
cognitive impairment.[10] Pharmacotherapy for bipolar 
disorder is frequently associated with ADR because of 
its lifelong treatment which impairs the patient quality 
of life.[11] Hence, multidisciplinary collaboration of 
health‑care professionals such as a clinical pharmacist, 
psychiatrist, and nurse is needed to optimize the 
patients’ pharmacotherapy for the safety of patients 
from ADR.

In the present study, efforts were made to encourage 
the pharmacovigilance program in India. The aim of 
our study is to monitor, identified, and resolve the ADR 
associated with patients with bipolar disorder through 
clinical pharmacist lead collaborative approach.

Methodology

Ethics approval
The study was reviewed and approved by the Institutional 
Ethics Committee (IEC) (KLEU/Ethics/2015–16/D‑93); 
the study‑related documents include protocol, patient 
data collection form, patient information sheet, informed 
consent form, and patient information leaflets which 
were prepared in local language (Kannada, Marathi, 
and Hindi) and submitted and presented to ethics 
committee before the study presentation in front of the 
ethics committee. The study protocol and procedure 
were explained orally.

Study design and patient recruitment
The study was conducted in 2400‑bedded tertiary care 
hospital at the Department of Psychiatry over a period 
of 1 year from March 2015 to March 2016 after obtaining 
the IEC approval. It was prospective, observational 
study with 286 enrolled patients, those were fulfilled 
the study criteria like aged between 18 and 65 years of 
either gender and diagnosed with the bipolar disorder 
as per the Diagnostic and Statistical Manual of Mental 
Disorders (DSM‑V). Patient with other comorbid 

psychiatry problem, lactating mothers, and pregnant 
women were excluded from the study.

Study protocol
Patients those fulfilled the above‑cited criteria were 
enrolled in the study. Enrolled patients were followed 
for 1‑year duration, in which the four observations have 
been proposed (each observation gap was 3 months). 
Initially, the patient’s demographic data, the chief 
complaint, past medical and medication history, and a 
current treatment plan with a drug information were 
collected at the baseline from the patient records. During 
the study period, the ADR has been identified and 
resolved through clinical discussion with the psychiatrist 
here clinical pharmacist assessed the ADR and reported 
it to the psychiatrist, the necessary correction has 
been made by psychiatrists, and ADRs were reported 
by a clinical pharmacist to PVPI. The type of ADR, 
clinical suggestions, causes, and outcome of ADR have 
been collected in the ADR documentation form and 
pharmacist intervention form.

Causality assessment
Probability of ADR has been assessed by a Naranjo 
Probability Assessment Scale which relates the list 
of questionnaires, which consist information of drug 
administration and event occurrence, alternative 
causes for the event, drug levels, dose–response 
relationships, and previous patient experience with 
the medication.[12]

Severity assessment
The severity of ADR has been assessed by Hartwig’s 
Severity Assessment Scale which is a list of questionnaires 
related to ADE. Hartwig’s scale consists of seven 
different levels. Among them, Level 1 represents the 
mild severity of ADR and Level 7 represents the chronic 
severity of ADR. This scale consists information of 
suspected drugs, dose, dose change, length of hospital 
stay, alternative treatment, intensive medical care, and 
the patient’s condition.[13]

Pharmaceutical care network Europe classification
DRPs have been monitored, identified, assessed, and 
analyzed on a daily basis as per the Pharmaceutical 
Care Network Europe (PCNE) classification of the 
drug‑related problem’s version 5.01. This classification 
is used to assess the nature, prevalence, incidence of 
DRPs, and also acts as an indicator of pharmaceutical 
care outcome.[14]

Statistical analysis and sample size
The data of the study have been segregated and 
analyzed with the help of IBM SPSS Statistics 20 (IBM 
Corporation, United State). Presentation of results such 
as demographic data and severity of ADR, causality 
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assessment, and outcome assessment was done using 
descriptive statistics. The sample size of the study was 
decided with the help of patient flow at the Department 
of Psychiatry and journal of the previous study.

Results and Discussion

The study was conducted at the Department of Psychiatry 
of Tertiary Care Hospital. A total of 286 patients were 
included in the study after taking their and legally 
acceptable representative a signed consent. It was 
observed that the male (61.2%) was more prevalent than 
female (38.8%), aged less than 30 years enrolled in the 
study. As per collected data, maximum patients were 
married (75.9%). Among the patients, approximately 
86.7% did not have any family history and approximately 
90% patients did not have childhood adversity. The 
patient‑related demographic data have been mentioned 
below [Table 1].

All the selected patients were receiving their 
treatment as per the DSM‑V, of which patients 
received valproate 9.7% (n = 43), lithium 50% (n = 223), 
sertraline 0.9% (n = 04), chlorpromazine 1.3% (n = 06), 
aripiprazole 2.0% (n = 09), olanzapine 20.7% (n = 92), 
quetiapine 13.0% (n = 58), trifluoperazine 9.2% (n = 41), 
trihexyphenidyl 10.8% (n = 48), haloperidol 3.6% (n = 16), 
divalproex 2.9% (n = 13), risperidone 4.2% (n = 19), 
lorazepam 15.5% (n = 69), and alprazolam 0.4% (n = 02).

Suspected drug for adverse drug reaction
Majority of ADR had been associated with lithium 
22 (81.4%) (Lithosun and Lithosun SR, Sun Pharmaceutical 
Industries Ltd.,) of which 13 patients suffered from hand 
tremor, 6 with hypothyroidism, 2 with facial muscle 
twitching, and 1with dry mouth. After the lithium, 
most of the patients reacted with valproate (Torvate, 
Torrent Pharmaceuticals Ltd.,)‑induced ADR followed 
by trifluoperazine (Benzyzine, La Pharmaceuticals) and 
alprazolam (Alprax Torrent Pharmaceuticals Ltd.,). The 
detail of ADR has been summarized in Table 2 and Figure 1.

Causality and severity assessment
The ADR selection and classification have been done as 
per the PCNE classification, of which 88.81% (n = 24) were 
nonallergic side effect suffered and 11.19% (n = 03) were 
allergic side effect suffered. The probability or causality 
had been assessed by the Naranjo Probability Assessment 
Scale in four categories, of which 3.70% (n = 1) were 
doubtful, 44.4% (n = 12) were possible, 44.4% (n = 12) 
were probable, and 7.40% (n = 2) were definite. The 
severity has been assessed by Hartwig’s Severity 
Assessment Scale, and the majority of severity were 
found at level III 74.07% (n = 20) followed by level II 
25.92% (n = 7). The detail of Causality and severity 
assessment has been summarized in Table 3.

Table 1: Demographic data of the patients
Category Frequency, n (%)
Sex

Male 175 (61.2)
Female 111 (38.8)

Age (years)
Under 30 87 (30.4)
30‑39 78 (27.3)
40‑49 71 (24.8)
50‑65 50 (17.5)

Religion
Hindu 266 (93.0)
Muslim 19 (6.6)
Christian 1 (0.3)

Marital status
Single 67 (23.4)
Married 217 (75.9)
Divorcee 1 (0.3)
Widow 1 (0.3)

Occupation
Government 8 (2.8)
Private 61 (21.3)
Daily basis 4 (1.4)
Homemaker 86 (30.1)
Student 44 (15.4)
Unemployed 11 (3.8)
Farmer 66 (23.1)
Retired 6 (2.1)

Family history
Nothing significant 248 (86.7)
Paternal 29 (10.1)
Maternal 9 (3.1)

Childhood adversity
Neglect 23 (8.0)
Physical health 2 (0.7)
Sexual abuse 1 (0.3)
Loss of parents 2 (0.7)
Absent 258 (90.2)

Smoking habit
Yes 77 (26.9)
No 209 (73.1)

Alcoholic
Yes 52 (18.2)
No 234 (81.8)

BMI
Underweight 16 (5.6)
Normal weight 176 (61.5)
Over weight 63 (22.0)
Obese 31 (10.8)

Other comorbidity
Nil 251 (87.8)
Hypothyroidism 16 (5.6)
Hypertension 6 (2.1)
CVS disease 1 (0.3)
Diabetes mellitus 9 (3.1)
Respiratory disease 3 (1.0)

BMI: Body mass index, CVS: Cardio vascular system
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Management and outcome aspect of adverse drug 
reaction
Intervention has been proposed at prescriber, patient, 
and drug level, In which at prescriber level, 77.7% of 
interventions which were proposed by clinical pharmacist, 
which, has been approved by the psychiatrist. At patient 
level, patient counseling and their family member 
counseling had been done by clinical pharmacist, and 
at drug level, new drug had been started 70.3% by a 
psychiatrist to patient those suffered with ADRs. As the 
outcome of pharmacist intervention, 51.8% problems 
were completely solved and 48.1% problems were 
partially solved. The proposed intervention is mentioned 
in Table 4.

Monitoring of ADR in a psychiatric setting holds a special 
place of importance due to the less likely reporting of 
ADR. There is a need to robust the spontaneous ADR 
reporting system to improve the pharmacovigilance 
system in India. For the same, Shah et al. conducted 

a prospective study of ADR in patients with bipolar 
disorder. In this study, 180 patients were enrolled, 
of which 97.22% patients suffered from ADR which 
were as follows: asthenia (11.95%), sedation (10.24%), 
polyuria/polydipsia (10.10%), weight gain (9.25%), and 
hand tremors were most common assessed ADRs those 
were associated with lithium, valproate, olanzapine, 
and clozapine. In this study, the author assessed that the 
majority of ADRs were probable (56.33%), of which most of 
were not preventable (64.3%). They concluded that proper 
reporting of ADRs can help to minimize the drug‑induced 
side effect.[15] A similar study has been conducted by 
Harichandran et al. to assess 53 ADRs on 31 patients of 
the psychiatry department. The psychotropic drugs such 
as olanzapine, risperidone, and clozapine were the major 
suspected drugs for the ADR. The author assessed that 
most of ADR were dose‑dependent and predictable.[16] 
Khoda et al. have monitored and reported the adverse 
events (AEs) of 32 psychiatric patients, of which they have 
found a 79.31% incidence in AEs among the psychiatric 
population. As per the results, the author concluded 
that effective monitoring by a clinical pharmacist can 
help to minimize the incidence of AEs[17] and Ujwala 
et al. monitored and reported 92 ADRs of patients with 
psychiatric conditions, of which overall incidence rate of 
ADRs was 6.41%. Among all the patients, most common 
ADRs were tremor (13.04%), somnolence (11.95%), and 
constipation (9.7%). A majority of ADRs was associated 
with antipsychotic (46%), an antidepressant (29%), and 
antiepileptic drugs (12%), of which most of cases were 
probable and 80.4% were mild.[18]

The conclusion of these all previous studies gives us insight 
that proper spontaneous reporting of ADR by a clinical 
pharmacist, psychiatrist, patients, and other health‑care 
professionals can enhance the pharmacovigilance 
program. For the same, in our study, first, we tried to 
assess the causes of ADR, which we did not find in other 
studies. The causes of ADR had been assessed through 
the help of PCNE classification. We observed that the 
majority of ADR were caused due to drug/dose selection 
74.07% (n = 20) and drug use process 25.92% (n = 7). Under 
the primary cause of drug/dose selection, 8.33% (n = 2) 
ADRs were occurring due to pharmacokinetics problem, 

Table 2: Suspected drug for adverse drug reaction
Drug ADR Number of patients 

with AE’s, n (%)
Lithium (Lithosun SR, 
Sun Pharmaceutical 
Industries Ltd.)

Hypothyroidism 6
Hand tremor 13
Muscle twitching 2
Dry mouth 1

Total 22 (81.4)
Valproate (Torvate, 
Torrent 
Pharmaceuticals Ltd.)

Hand tremor 2
Thrombocytopenia 1

Total 3 (11.1)
Trifluoperazine 
(Benzyzine, La 
Pharmaceuticals)

Bradykinesia 1 (3.7)

Alprazolam (Alprax, 
Torrent 
Pharmaceuticals Ltd.)

Impaired 
co‑ordination

1 (3.7)

AEs: Adverse events, ADR: Adverse drug reaction

Figure 1: Suspected drug for adverse drug reaction

Table 3: Causality and severity assessment
Variables ADR Total (%)

Side effect suffered 
(nonallergic)

Toxic effects 
suffered

Naranjo ADR 
probability scale 
groups

Doubtful 0 1 1 (3.70)
Possible 10 2 12 (44.4)
Probable 12 0 12 (44.4)
Definite 2 0 2 (7.40)
Total 24 3 27

Hartwig’s severity 
assessment scale

Level 2 4 3 7 (25.92)
Level 3 20 0 20 (74.07)
Total 24 3 27

ADR: Adverse drug reaction
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12.5% (n = 3) due to the requirement of synergistic and 
preventive drug, 33.3% (n = 8) ADRs occurred due to 
new symptom revealed, and 45.83% (n = 11) ADRs were 
occurring due to the manifested side effect of the drug. 
Under the secondary cause of ADRs drug use process, the 
most common problem was the unmonitored therapeutic 
drug level. For the assessed problem, clinical pharmacist 
proposed the intervention, the causes and problems 
were resolved with the help of a psychiatrist. Second, we 
were on the telephonic contact with the patients during 
follow‑up as well as clinical pharmacists reinforced the 
medication‑related knowledge for their better care or 
quality of life.

As in our study, we also have many limitations, first, 
this is the unicentric study with a small sample size 
so we could not represent the incidence of ADR in the 
region. Second, due to mental stigma, it was difficult to 
control the attrition rate and follow‑up of the patient. 
Third, many patients belonged to the poor socioeconomic 
background because of the same they were not able 
to check the therapeutic level of drugs and laboratory 
investigation report of the patients.

Conclusion

The study suggested that clinical pharmacist intervention 
with the collaboration of psychiatrist and other 

health‑care professionals can help minimize the burden 
of ADRs and its related problem in patients with 
bipolar disorder. The clinical pharmacist intervention 
is very important to maximize the drug‑related safety 
and minimize the drug‑related noxious effect, which 
ultimately promotes the patients’ quality of life.
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Intervention ADR Total

Side effect 
suffered 

(nonallergic)

Toxic effects 
suffered

At prescriber level
Prescriber informed only 1 1 2
Prescriber asked for 
information

3 1 4

Intervention proposed, 
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1. INTRODUCTION

Medicinal plants coming from natural & traditional
background are used from thousands of years in treatment of
many diseases and disorders1.These plants have many active
ingredients and thus they are used in preparation of various
herbal formulations to treat various disorders. Andrographis
paniculata (family: Acanthaceae) is one of the important
traditional herb of India and also known as Kalmegh.
Chemically Kalmegh composed of active constituents like
Andrographolide (Fig. 1), Neoandrographolide,
deoxyandrographolide etc. Andrographolide is major active
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Andrographolide is an important active constituent having potential biological activities,
obtained from the herb Andrographis paniculata and it is available in the form of many
ayurvedic dosage formulations. Objectives: In the present research work an attempt has
been made to develop and validate a suitable analytical technique for determination of
Andrographolide in its bulk powder form. Experimental Approach: UV-Spectrophotometric
technique was developed employing the use of methanol: water (50:50v/v) as solvent. The
analysis was performed at 321 nm. Developed technique was validated as per ICH guidelines
in terms of specificity, selectivity, linearity, range, limit of detection, limit of quantification,
precision, ruggedness, robustness and solution stability. Findings and Discussion: Analyte
showed linear response between the concentration range of 50-250 µg/mL.The newly
developed and validated technique for determination of Andrographolide in bulk powder was
found to be simple, economical, specific, selective, linear, precise, rugged, robust and stable
with % RSD values less than 2%. Conclusion: The technique can be used for the quality
control testing of Andrographolide in bulk powder.
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constituents having many pharmacological actions.
Chemically Andrographolide have bicyclic diterpenoid
lactone ring2. It is mainly used as antibacterial, antioxidant,
hepatoprotective, anti-fungal, anti-inflammatory. Due to
wide variety of biological activities it is used in the treatment
of many diseases and available in the form of many
ayurvedic formulations. Hence the quality control of
formulation containing Andrographolide plays an important
role in the ayurvedic industries3.
Literature survey revealed that Andrographolide was
analyzed by chromatographic methods such as HPLC 4, 5 and
HPTLC6,7 in various pharmaceutical and ayurvedic dosage
forms to treat various disorders single and in combination
with other drugs. No UV-spectrophotometric technique was
reported for determination of Andrographolide in its bulk
powder form. In the present analytical research work, new
UV-Spectrophotometric technique was developed, optimized
and validated for determination of Andrographolide in its
bulk powder form8.

Fig1: Chemical Structure of Andrographolide

2. MATERIAL AND METHODS
Instruments and apparatus: UV-Spectrophotometer of
Shimadzu-1900 with Lab solutions software& Shimadzu-
1800 with UV probe software was used for determination of
Andrographolide.
Reagents and chemicals: All the chemicals and reagents
used for the experiment were pure and analytical grade and
obtained from the store of KLE College of Pharmacy,
Belagavi. Methanol was obtained from Molychem, Mumbai.
Drug samples: Andrographolide was obtained as gift
sample from Natural remedies Bangalore.
Development of UV-Spectrophotometric technique:
Development of UV-Spectrophotometric method involves
the two steps, mainly selection of solvent system and
selection of wavelength of detection for determination of
Andrographolide. Solubility profile of Andrographolide in
different solvents was obtained by literature review and by
practical analysis. Literature survey revealed that
Andrographolide is soluble in mixture of methanol & water,
mixture of Hexane, DCM & Methanol.  Several trials were
made to obtain suitable wavelength of detection by utilizing
various mixtures of solvents. Mixture of Methanol: Water
(50: 50v/v) was chosen as the best solvent. In order to obtain

UV-spectrum of the analyte, solution containing
Andrographolide in solvent was scanned in UV-
spectrophotometer between the ranges of 400-200 nm,
showed maximum absorbance wavelength at 321 nm.
Validation of UV-Spectrophotometric technique:
According to ICH guidelines the newly developed UV-
Spectrophotometric method was validated. Andrographolide
was validated in terms of specificity, selectivity, linearity,
range, limit of detection, limit of quantification, precision,
ruggedness, robustness and solution stability 9,10,11.
Specificity and selectivity:
UV-spectrum of blank solvent (Methanol: Water 50:50v/v)
and solution containing Andrographolide was scanned
between the range of 400-200 nm and observed for
interference of any absorbance at 321 nm.
Linearity and range:
100mg of Andrographolide was weighed and transferred into
100 mL of volumetric flask and volume was made up to the
mark using solventsystem composed of methanol: water
(50:50v/v) to obtain 1000 µg/mL of Andrographolide. From
this stock solution, serial dilutions were made to obtain 50,
100, 150, 200, 250µg/mLsolutions of Andrographolide. The
resulted solution was prepared in triplicates and absorbance
was measured at 321 nm.
Limit of Detection and Limit of Quantification12:
Limit of detection and quantification was calculated by using
statistical calculations using following formulas:

Precision:
Precision was performed by using system precision, intraday
precision and interday precision.
System Precision: Six replicates of solution containing 150
µg/mL of Andrographolide were prepared and absorbance of
each was measured at 321 nm and %RSD was calculated.
Intraday Precision: solutions containing 200µg/mL of
Andrographolide were analyzed in six replicates and %RSD
for absorbance obtained was calculated at different time
intervals on same day.
Interday Precision: solutions containing100µg/mL of
Andrographolide were analyzed in six replicates and %RSD
for absorbance obtained was calculated on three different
days.
Ruggedness:
Ruggedness of the method was proved by obtaining
consistent results by different analyst, employing different
instruments on different days.  50 µg/mL solutions
containing Andrographolide was prepared in six replicates
by different analyst and absorbance was measured at 321
nm, analyzed on different instrument and %RSD was
calculated for absorbance obtained.
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Robustness:
Stock solutions of analyte were prepared using solvent
system composed of Methanol: Water (51:49v/v) and
Methanol: Water (49:51 v/v) separately. Using the above
solvent systems six replicates of solutions containing
Andrographolide were prepared. The absorbance was
measured at 321 nm &%RSD was calculated.
Solvent and standard stock solution stability:
Stability of solvent and stock solution was determined by
comparing the absorbance between fresh stock dilutions and
old stock dilutions. Stock solution of Andrographolide and
solvent system was prepared and stored at room temperature
for 5 days. On 5th day dilutions in triplicates were prepared
from old stock solution and fresh stock solution. %RSD was
calculated for the absorbance obtained.

3. RESULTS AND DISCUSSION
Development:
The UV-spectrum of Andrographolide in Methanol: Water
(50:50v/v) solvent showed maximum absorbance at 321 nm
and hence it was selected as wavelength of detection.
Developed method parameters are reported in Table 1.
Validation
Specificity and selectivity:
No interference was showed by the solvent spectrum at the
maximum wavelength of absorbance of Andrographolide.
Maximum wavelength was selectively exhibited by the
analyte at 321 nm. Thus specificity and selectivity of the
method was validated. UV spectrum of Andrographolide is
presented in Fig.2.
Linearity and range:
Standard calibration curve was plotted using concentration
vs absorbance obtained by Andrographolide. Analyte
showed linear response between the concentration range of
50, 100, 150, 200, 250 µg/mL with regression equation of
0.998. Linearity data is reported in Table 2 and standard
calibration curve is presented in Fig.3.
Limit of Detection and Limit of Quantification:
LOD value of Andrographolide was found to be14.71 µg/mL
and LOQ value was found to be 44.57 µg/mL  respectively.
LOD & LOQ values are presented in Table 2.
Precision:
The %RSD values calculated for all six replicates of the
respective solution of Andrographolide at each level of
precision was found to be less than 2%, proving the
precision of method.  Data of system precision study is
reported in Table3.
Ruggedness and Robustness:
Method was found to be rugged with respect to change in the
analyst and change in the instrument with %RSD less than
2% also it was found to be robust with slight change in the
percent composition of solvent system with %RSD less than
2%. Ruggedness and robustness is reported in Table 6 and
Table 7 respectively.

Solvent and standard stock solution stability:
%RSD for absorbance obtained by fresh and old dilutions
containing Andrographolide was found to be within the
acceptance and data obtained showed the standard stock
solution and solvent system showed stability of 5 working
days at room temperature. Solution and standard stock
solutions stability is reported in Table 8.
The validation report was presented in Table 9.
Table 1: Developed method parameters
Parameters Specifications
Analyte Andrographolide
Solvent Methanol: Water (50:50% v/v)
Maximum wavelength of
Andrographolide

321 nm

Table 2: Linearity data of Andrographolide
Sr. No. Concentration *Absorbance at 321nm

1 50 µg/mL 0.185
2 100 µg/mL 0.364
3 150 µg/mL 0.559
4 200µg/mL 0.726
5 250µg/mL 0.961

Correlation Coefficient 0.998
LOD 14.71 µg/mL
LOQ 44.57 µg/mL

*Replicates of three concentrations.

Fig 2: UV-Spectrum of Andrographolide

Fig 3: Standard Calibration Plot of Andrographolide

Table 3: System precision data of Andrographolide

Replicates Concentration Absorbance at 321 nm
1 150 µg/mL 0.512
2 150 µg/mL 0.508
3 150 µg/mL 0.528
4 150 µg/mL 0.525
5 150 µg/mL 0.518
6 150 µg/mL 0.532

%RSD 1.809%
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Table 4: Intraday Precision data of Andrographolide
Intraday Precision 1st Hour 5 th Hour

Replicates Concentration Absorbance at 321 nm

1 200 µg/mL 0.704 0.705

2 200 µg/mL 0.690 0.709

3 200 µg/mL 0.703 0.701

4 200 µg/mL 0.700 0.720
5 200 µg/mL 0.707 0.722

6 200 µg/mL 0.705 0.717

%RSD 0.868% 1.203%

Table 5: Interday precision data of Andrographolide
Interday Precision Absorbance at 321 nm
Replicates Concentration Day-1 Day-2 Day-3
1 100 µg/mL 0.348 0.363 0.329
2 100 µg/mL 0.346 0.343 0.336
3 100 µg/mL 0.354 0.354 0.339
4 100 µg/mL 0.356 0.354 0.326
5 100 µg/mL 0.342 0.348 0.337
6 100 µg/mL 0.352 0.352 0.328
%RSD 1.510% 1.905% 1.645%

Table 6: Ruggedness data of Andrographolide

Replicates
Concentration Absorbance at 321 nm

Change in
instrument

Change in
analyst

1 50 µg/mL 0.175 0.166
2 50 µg/mL 0.177 0.165
3 50 µg/mL 0.170 0.169
4 50 µg/mL 0.172 0.168
5 50 µg/mL 0.178 0.162
6 50 µg/mL 0.173 0.163
%RSD 1.757% 1.655%

Table 7: Robustness data of Andrographolide

Replicates
Absorbance at 321 nm
Concentration Solvent

composition-1
Solvent
composition-2

1 250 µg/mL 0.877 0.882
2 250 µg/mL 0.870 0.872
3 250 µg/mL 0.883 0.872
4 250 µg/mL 0.879 0.871
5 250 µg/mL 0.866 0.873
6 250 µg/mL 0.859 0.884
%RSD 1.030% 0.657%

Table 8:Solution stability of Andrographolide
Concentration Absorbance at 321 nm

Fresh Old
100 µg/mL 0.335 0.351
100 µg/mL 0.345 0.355
100 µg/mL 0.349 0.348
%RSD 1.966%

Table 9: Validation parameters report

Sr.No. Validation parameters Values obtained
1 Linearity range 50-250 µg/mL

2 Precision System Precision 1.809%
Interday Day-1 1.510%

Interday Day-2 1.905%

Interday Day-3 1.645%

Intraday 1 st hour 0.868%

Intraday 5 th hour 1.203%
3 Robustness Change in solvent

composition-I
1.030%

Change in solvent
composition-II

0.657%

4 Ruggedness By change in
analyst

1.655%

By change
ininstrument

1.757%

5 LOD 14.71 µg/mL
6 LOQ 44.57 µg/mL

7 Solution Stability 5 days at room
temperature (1.966%)

4. CONCLUSION
The newly developed UV-Spectrophotometric analytical
method is specific and selective for the determination of
Andrographolide in bulk. The developed method is subjected
for the validation as per ICH Guidelines. The developed
method was found to be linear, simple, precise, robust,
rugged, stable and economic for routine use in the herbal
drug industry.
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ABSTRACT 

Talisadi Churna is a compound herbal formulation extensively used in disorders of upper 
respiratory tract and Gastro-intestinal tract. Formulation has greater demand due to its 
simple combination, therapeutic efficacy and methods of preparation and packaging due to 
which multiple companies prepare the formulation with due precision and safety 
evaluation. A current study was taken to evaluate in-house prepared sample of Talisadi 
Churna as per the AFI protocol and was compared to 3 different market samples. All the 
samples of Talisadi Churna were subjected to physico-chemical, preliminary phyto-chemical 
analysis and TLC. The study reveals that there is a significant difference is seen in the 
physico-chemical analysis and TLC, but there is no significant difference is seen in the 
preliminary phyto-chemical analysis. 

KEYWORDS: Talisadi Churna, Physico- chemical, Preliminary Photo-chemical analysis, TLC. 

INTRODUCTION 

World Health organization (WHO) has 
accepted the importance of traditional and 
alternative medicines in the Health sector and is now 
encourages recommends and promotes traditional/ 
herbal remedies in national health care programs 
because these drugs are easily available at low cost, 
safe and people have faith in them.[1] Currently 88% 
of the world’s inhabitants rely mainly on traditional 
medicine for their primary health care.[2] This has 
significantly increased the Global demand to produce 
and supply medications in large scale quantity with 
maintaining their basic principles and efficacy with 
Standard quality and control. 

Standardization of herbal formulations is 
essential in order to assess the quality of drugs based 
on the concentration of their active principles and 
thereby justify the acceptability of herbal 
formulations in modern system of medicine.[3] 
Standardization of herbal drugs comprises of total 
information and controls to guarantee consistent 
composition of all herbals including analytical 
operations for identification, marker based 
estimation and assay of active principles. Quality 
evaluation of herbal preparation is a fundamental 
requirement of industry and other organizations 
dealing with Ayurvedic and herbal products.[4] They 

are becoming less potent due to unavailability of 
genuine drugs and lot of adulterations. So there is a 
need to evaluate the herbal products in order to 
check the genuineness. 

Talisadi Churna[5] is a poly herbal Ayurvedic 
preparation widely used as a good appetizer as well 
as digestive and also used in respiratory and gastro 
intestinal ailments. In the present study, an attempt 
has been made to check the comparative physico-
chemical and phyto-chemical properties of Talisadi 
Churna (prepared in house) with special reference to 
different market samples. 

Aims and Objectives 

To compare the Physico-chemical and 
Preliminary phyto-chemical analysis of Talisadi 
Churna with reference to different market samples. 

Materials and Methods 

Collection of Raw Materials 

Raw materials are procured from Available 
sources for the preparation of Talisadi Churna (in-
house) and authenticated by experts in Central 
Research Laboratory, Belgaum. Three different 
market samples of Talisadi Churna were collected 
from Ayurvedic medical shops of Belgaum local 
market.  
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Preparation of Talisadi Churna 

1) All the completely dried drugs namely Talisa, 
Maricha, Shunthi, Pippali, Vamshalochana, Twak, 
Ela and Khandasharkara are made into fine 
powders separately and sieved through no 120 
mesh separately. 

2) All the fine powders were mixed homogeneously 
to prepare Talisadi Churna as per Ayurvedic 
Formulary of India. (Table 1) 

3) This is considered as in-house Talisadi churna. 
Other three marketed samples were collected 
from local Ayurvedic medical shops of different 
companies. 

Table 1: Ingredients of Talisadi Churna 

Ingredients  Latin name  Part used  Quantity 

Talisa Abies webbiana Linn  Leaves 1g 

Maricha Piper nigrum Linn Dried fruit 2g 

Shunthi Zingiber officinale Rosc Rhizome 3g 

Pippali Piper longum Linn Dried fruit 4g 

Vamshalochana Bambosa aruninaceae Wild Swetapinda churna 5g 

Twak Cinnamomum Zeylanicum Blume Stem bark ½ g 

Ela Elettaria cardamomum Maton Seeds  ½g 

Khandasharkara ------ Sugar candy  32 g 
 

Table 2: Results of Organoleptic characters 

Parameter Sample I (In-house) Sample II Sample III Sample IV 

Color Creamish white Creamish white Creamish white Creamish white 

Odor Aromatic Aromatic Aromatic Aromatic 

Taste  Sweet & Pungent Sweet & Pungent Sweet & Pungent Sweet & Pungent 

Touch Fine Fine Fine Fine 

 

Table 3: Physico-chemical Analysis of various samples of Talisadi Churna 

Parameter Sample I (In-house) Sample II Sample III Sample IV 

Loss on drying at 110° C 4.54% 7.46% 5.45% 7.89% 

Total Ash 10.6% 12 % 12.2% 11.2% 

Acid insoluble Ash 9.2% 10.6% 9% 10.2% 

Water soluble extractive value 67.2% 69.6% 68.0% 77.6% 

Ethanol soluble extractive value 13.6% 12% 12% 13.6% 

pH 6 6 6 6 
 

Table 4: Preliminary Phyto-chemical analysis of Talisadi Churna 

 

 

 

 

 

 

 

 

 

 

Phyto chemicals Sample I (In-house) Sample II Sample III Sample IV 

Alkaloids +ve +ve +ve +ve 

Glycoside  -ve -ve -ve -ve 

Carbohydrates +ve +ve +ve +ve 

Flavonoids +ve +ve +ve +ve 

Tannins  +ve +ve +ve +ve 

Steroids +ve +ve +ve +ve 

Saponin +ve +ve +ve +ve 

Fats  +ve +ve +ve +ve 
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Table 5: Fluorescence Analysis of Sample I and II 

  Sample I Sample II 

 Short wave length Long wave length Short wave length Long wave length 

Plain powder Light grey Dark brown Light grey Dark brown 

1 N NaOH Greenish yellow Dark brown Greenish yellow Dark brown 

Picric acid  Dark brown Dark brown Dark brown Dark brown 

Acetic Acid Brown Dark brown Brown Dark brown 

1 N HCl Dark brown Dark brown Dark brown Dark brown 

1 N HNO3 Yellowish brown Dark brown Yellowish brown Dark brown 

Iodine 5% Black Dark brown Black Dark brown 

5% FeCl3 Yellowish brown Dark brown Yellowish brown Dark brown 

50% HNO3 Dark brown Dark brown Dark brown Dark brown 

Methanol Ash Dark brown Ash Dark brown 

Methanol + 1N NaOH Yellowish brown Dark brown Yellowish brown Dark brown 

 

Table 6: Fluorescence Analysis of sample III and IV 

  Sample III  Sample IV 

Reagent Short wave length Long wave length Short wave length Long wave length 

Plain powder Light grey Dark brown Light grey Dark brown 

1 N NaOH Greenish yellow Dark brown Greenish yellow Dark brown 

Picric acid  Dark brown Dark brown Dark brown Dark brown 

Acetic Acid Brown Dark brown Brown Dark brown 

1 N HCl Dark brown Dark brown Dark brown Dark brown 

1 N HNO3 Yellowish brown Dark brown Yellowish brown Dark brown 

Iodine 5% Black Dark brown Black Dark brown 

5% FeCl3 Yellowish brown Dark brown Yellowish brown Dark brown 

50% HNO3 Dark brown Dark brown Dark brown Dark brown 

Methanol Ash Dark brown Ash Dark brown 

Methanol + 1N NaOH Yellowish brown Dark brown Yellowish brown Dark brown 

 

Rf values of all the four samples 

Table-7: TLC of all the four samples 

S l S ll S lll S lV 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 

0.89 

(missing) 

0.45, 

0.54, 

0.57, 

0.65, 

(0.8 
additional) 

0.09, 

0.38, 

0.45, 

0.54, 

0.57, 

0.65, 

0.89, 

1.00 



Int. J. Ayur. Pharma Research, 2019;7(6):17-21 

     Available online at: http://ijapr.in  20 

TLC Photos of all the 4 samples 

 
 S-I S-II S-III S-IV in short wavelength S-I S-II S-III S-IV in long wavelength  

Organoleptic evaluation 

Organoleptic evaluation refers to evaluation 
of formulation by color, odor, taste, texture etc. The 
organoleptic characters of all the samples were 
carried out based on the method as described by 
Siddiqui et. al[6]. (Table 2) 

Physico-chemical analysis [7] 

Physico-chemical analysis like moisture 
content, total ash, acid insoluble ash, water and 
alcohol soluble extractive values, pH (10% aqueous 
solution) were determined in all the 4 samples. 
(Table 3) 

Phyto-Chemical Analysis [8] 

Phyto-chemical analysis were carried out 
with the methanolic extract of Talisadi Churna to 
check the presence or absence of phyto constituents 
like alkaloids, tannins, phenolic compounds, 
flavonoids and saponins etc. (Table 4) 

Fluroscence Analysis [9] 

Fluorescence analysis was carried out for all 
the four samples of Talisadi Churna with reagents like 
1N Sodium hydroxide, Picric acid, Acetic acid, 1N 
Hydrochloric acid (HCl), 1N Nitric acid, Iodine 5%, 
5% FeCl3, 50% HNO3 and Methanol observed in 
visible light, 254nm & 366nm. (Table 5 and 6) 

Thin Layer Chromatogram [10] 

TLC was carried out for all the 4 samples with 
mobile phase toluene& ethyl acetate in the ratio of 
7:3. (Table 7) 

RESULTS 

  There is no significant difference in 
organoleptic characters of in-house sample and other 
three different market samples. There is significant 
difference in loss on drying compared to in-house 
sample that is 4.54%. Sample III and IV have got 
almost similar LOD that is 7.46, 7.89 and sample III 
has almost similar value to in-house sample. Total 
ash of in-house sample is 10.6%. Sample II and III 

have similar values but sample IV is almost similar to 
in-house sample. 

Acid insoluble ash of in-house sample and 
sample III are almost equal, sample II and IV are 
almost equal. Water soluble extract of in-house 
sample is 67.2%, whereas sample II and III are having 
almost similar values but sample IV is having 
significantly high water soluble extractive that is 
77.6%. Ethanol soluble extractive of in-house sample 
and sample IV are similar. Sample II and III are 
having similar value but there is no significant 
difference in 4 samples. pH of all the samples is 
similar i.e., 6 Preliminary phyto-chemical analysis of 
Talisadi Churna of all 4 samples reveals that there is a 
presence of all the active constituents like alkaloids, 
tannins, phenolic compounds, flavonoids and 
saponins etc in all the 4 samples. There is no much 
significant difference in florescence analysis of all 4 
samples. TLC of in-house and sample IV are almost 
similar. One band in sample II is missing at Rf value 
0.89 and few other bands are missing. One additional 
band at 0.8 Rf is present, which is not present in any 
other sample including in-house sample. 

DISCUSSION 

Standardization of Ayurvedic formulations is 
an important step for the establishment of a 
consistent biological activity, a consistent chemical 
profile, or simply a quality assurance program for 
production and manufacturing of herbal drugs. [11] 
WHO specified guidelines for the assessment of the 
safety; efficacy and quality of herbal medicines as a 
prerequisite for global harmonization are of utmost 
importance.[12] In Current Study, Talisadi Churna was 
taken due to its significant usage in Global market in 
respiratory and Gastrointestinal system. Talisadi 
Churna is one of the important Churna explained in 
Sharangadhara Madhyama Khanda widely used to 
improve and enhance the taste and digestion. It is 
indicated in diseases like Kasa, Swasa, Jwara, 
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Vamana, Atisara, Shosha, Admana, Pleeha, Grahani 
and Pandu roga. 

Current Study showed that, there were 
significant absence of certain bands in TLC under UV 
light signifies the absence of certain Active principles 
of herb in formulation which questions the efficacy of 
the product. Further studies are required to confirm 
the same and it is recommended to conduct 
periodical quality checking for the marketed samples 
for the genuineness. 

CONCLUSION  

Three different market samples of Talisadi 
Churna were compared with in-house preparation 
which is indicated similar organoleptic characters. 
Physico-chemical analysis has shown some variations 
in LOD and total ash contents. Preliminary phyto-
chemical analysis reveals that there is a presence of 
all the active constituents like alkaloids, tannins, 
phenolic compounds, flavonoids and saponinsetc in 
all the 4 samples which are similar. But with respect 
to chemical analysis by TLC method major 
differences were observed in sample III where some 
of the either missing or intensity was very low 
compared to in house sample. This indicates some of 
the market preparations lack in proper quality 
control techniques or they fail in maintaining the 
genuineness. 
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Development and validation of analytical method 

for simultaneous determination of curcumin and 

capsaicin in bulk 

 
Preeti Rakesh Hulaswar and Kalpana S Patil 

 
Abstract 

Curcumin and Capsaicin are the natural chemical constituents having potent and synergistic anti-

inflammatory activity in combination. In the present analytical research work an attempt has been made 

to develop and validate simple, selective, specific, precise UV-Spectrophotometric method for 

simultaneous determination of Curcumin and Capsaicin in bulk. UV-Spectrophotometric method was 

developed by using methanol as solvent in which Curcumin and Capsaicin showed maximum absorbance 

at 421 nm and 280 nm respectively. The developed analytical method was validated as per International 

Conference Harmonization guidelines. Analytical method was found to be linear between the 

concentration range of 1-5 µg/ml and 25µg-125µg/ml respectively for Curcumin and Capsaicin and also 

method was found to be selective, specific, precise, robust and rugged with % RSD less than 2%. Hence 

the newly developed analytical method can be used for simultaneous determination of Curcumin and 

Capsaicin and its routine quality control analysis in combined bulk. 

 

Keywords: Curcumin, capsaicin, anti-inflammatory, methanol, analytical, uv-spectrophotometry 

 

Introduction 

The traditional medicines play an important role in human being from the ancient days and 

they are also known as “Traditional Healers”. Many plant and its chemical constituents are 

reported to have many pharmacological effects. Out of such traditional medicines Curcumin 

(Figure 1) and Capsaicin (Figure 2) [3] are important chemical constituents having many 

pharmacological activities. Curcumin is obtained from various species of Curcuma such as 

Curcuma longa, Curcuma amada, Curcuma aromatica, Curcuma aeruginosa, Curcuma 

malabarica, Curcuma caesia and Curcuma longa [1] and also Capsaicin shows anti-

inflammatory activity which is major chemical constituent obtained from Capsicum (Hot 

peppers). [2] Both the species of Capsicum and Curcuma is considered as one of most 

promising drug as Anti-inflammatory. Hence there is need to design and develop an effective 

pharmaceutical formulation containing both Curcumin and Capsaicin for its synergistic anti-

inflammatory activity and also there is need to develop and validate a newer analytical 

technique to analyze both Curcumin and Capsaicin in combined bulk and its dosage forms.  

 

 
 

Fig 1: Structure of Curcumin 
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Fig 2: Structure of Capsaicin 

Materials and Method 

Chemicals and Reagents 

The Curcumin and Capsaicin was obtained from Natural 

Remedies Pvt. Ltd. Bengaluru. Analytical grade methanol of 

SDFCL and Fisher Scientific was used  

 

Instrumentation 

Sican 2301 UV-Spectrophotometer and quartz cells having 

path length of 10 mm was used for analysis.  

 

Analytical method development 

Selection of Solvent 

Solubility of Curcumin and Capsaicin was checked in 

different solvents by performing practically as well as through 

literature search and it was observed that both drugs showed 

free solubility in methanol and hence it was used as solvent 

for development of UV-Spectrophotometric method. 

 

Selection of wavelength of maximum absorbance 

Curcumin and Capsaicin was dissolved in methanol and 

scanned between the 800-200 nm ranges using UV-Visible 

Spectrophotometer. The Curcumin and Capsaicin was showed 

maximum absorbance at 421nm and 280nm respectively and 

hence these wavelengths were selected for analysis. 

 

Preparation of stock solution and serial dilutions 

10 mg of Curcumin and Capsaicin was weighed accurately 

and transferred into two different 10 ml volumetric flasks and 

dissolved in Methanol separately. The volume made up to the 

mark to get 1000 µg /ml of Curcumin and Capsaicin. From 

the above stock solution further serial dilutions having 1-5 µg 

/ml and 25-125 µg /ml of Curcumin and Capsaicin was 

prepared respectively.  

 

Method Validation 

Newly developed analytical method was validated as per the 

ICH guidelines by using typical parameters such as 

specificity, selectivity, linearity and range, precision, 

robustness, ruggedness, limit of detection (LOD), limit of 

quantification (LOQ) and solution stability.[4,5,6] 

  

Specificity and Selectivity 

UV-Spectrum of methanol, Curcumin and Capsaicin was 

obtained by scanning the solvent and both drug solutions 

between 800-200 nm. 

 

Linearity and Range 

Solutions containing1-5 µg/ml of Curcumin and 25-125 

µg/ml Capsaicin were scanned in triplicates and absorbances 

are measured and the standard calibration curve was obtained 

by Absorbance Vs Concentration and correlation coefficient 

and linear regression were calculated. 

 

Precision 

Precision was performed in terms of system, intraday and 

interday precision. System precision was done by checking 

the absorbances of six replicates of combined solutions 

having 3µg/ml of Curcumin and 75µg/ml of Capsaicin and % 

Relative Standard Deviation (RSD) for absorbances was 

calculated. Intraday precision was performed by checking the 

six replicates of combined solutions having 3µg/ml of 

Curcumin and 75µg/ml of Capsaicin and %RSD for 

absorbances was calculated at four different times in a day 

independently. Interday precision was performed by same 

procedure as mentioned in system precision on two different 

days independently.  

 

Robustness 

The robustness was performed by deliberate small change in 

the wavelengths of analysis. The absorbances of solutions 

having Curcumin and Capsaicin at 420 nm and 279 nm, 

422nm and 281 nm respectively calculated.  

 

Ruggedness 

Ruggedness was carried out by different analyst on different 

day, by different instruments (Shimadzu1900) and by using 

different solvent make (Scientific Fisher). Absorbances of six 

replicate solutions having Curcumin and Capsaicin were 

analysed by different analyst on different day and in different 

instrument and also by utilizing methanol of different make as 

solvent. % RSD for each was calculated. 

 

Limit of Detection and Limit of Quantification:  

Statistical method was used to determine Limit of Detection 

(LOD) and Limit of Quantification (LOQ). The values were 

obtained from the data was reported. 

 

Solution Stability 

The solution stability was carried out by keeping the prepared 

stock solution of both drugs for longer time (20 days) and 

analyzing the each solution on different time intervals. 

 

Results and Discussion 

Method development 

For the method development first solubility of Curcumin and 

Capsaicin was checked in various solvents. According to 

Literature reviews and practical analysis it was observed that 

both drugs are freely soluble in Methanol and also spectrum 

of those drugs in Methanol showed very good comparing to 

other Solvents.  
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Selection of wavelength of detection 

The working standard solutions containing Curcumin and 

Capsaicin showed maximum absorbance at 421 nm and 280 

nm respectively and spectrums were showed in Figure 3 and 4 

and developed method parameters were presented in Table 1. 

 

Method validation 

Specificity and selectivity 

It was observed that there is no absorbance of methanol at 

UV-Spectrum of both analytes and hence method was found 

to be specific and selective. UV-Spectrum of methanol was 

showed in Figure 5. 

 

Linearity and Range 

The method was shown linearity between the concentration 

range of 1µg/ml- 5µg/ml and 25µg/ml- 125µg/ml with 

correlation coefficient of 0.998 and 0.998 respectively. 

Linearity and range data of both analytes was presented in 

Table 2. 

 

Precision 

The % RSD of absorbances obtained in each replicates were 

calculated for system precision, intraday and interday 

precision and it was observed that precision at each level was 

found to be less than 2% and hence developed method was 

found to be precise (Table 3, 4, 5). 

Robustness 

In the robustness parameter, in both Curcumin and Capsaicin 

wavelengths was altered deliberately to lower and higher λ 

Max, there was no any difference in absorbance and % RSD 

was found to be at lower wavelength 1.287% & 1.068% and 

0.616% & 1.841% at higher wavelength respectively. Hence 

the developed method was found to be robust and the results 

were presented in Table 6. 

 

Ruggedness 

The % RSD of absorbances of Curcumin and Capsaicin by 

different analyst, different instrument and different solvent 

make was found to be less than 2% Table 7. 

 

LOD and LOQ 

The LOD values of Curcumin and Capsaicin were found to be 

0.225 µg/ml & 7.380 µg/ml and LOQ values of Curcumin and 

Capsaicin were found to be 0.68µg/ml & 22.365µg/ml 

respectively by statistical calculations. 

 

Solution Stability 

The solution stability was proved for 360 hrs and results are 

showed in Table 8.  

Method validation report was presented in Table 9. 

 

 

 
 

Fig 3: UV-Spectrum Curcumin 

 

 
 

Fig 4: UV-Spectrum Capsaicin
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Table 1: Developed method parameters 

 

Instrument name UV- Visible Spectrophotometer 

Make Sican2301, 

Solvent Methanol 

Wavelength of Curcumin 421 nm 

Wavelength of Capsaicin 280 nm 

Concentration of Curcumin 1-5 µg/ml 

Concentration of Capsaicin 25-125 µg/ml 

  

 

 
 

Fig 5: UV-Spectrum methanol 

 
Table 2: Linearity and Range data of Curcumin and Capsaicin 

 

Curcumin Capsaicin Statistical 

Parameters 
Curcumin Capsaicin 

Conc. Abs Conc. Abs 

1 µg/ml 0.149 25 µg/ml 0.194 Corr. coefficient 0.998 0.998 

2 µg/ml 0.308 50 µg/ml 0.356 Slope 0.161 0.007 

3 µg/ml 0.482 75 µg/ml 0.519 % Curve fitting 99.80% 99.80% 

4 µg/ml 0.637 100 µg/ml 0.685 LOD 0.225 7.380 

5 µg/ml 0.825 125 µg/ml 0.895 LOQ 0.680 22.365 

 
 

Fig 6: Standard calibration curve of Curcumin

Table 3: System and intra-day precision data of Curcumin 
 

Precision System Intra-day 1 Intra-day 2 Intra-day 3 Intra-day 4 

Replicates Absorbance Absorbance Absorbance Absorbance Absorbance 

1 0.433 0.436 0.431 0.425 0.439 

2 0.446 0.429 0.435 0.434 0.456 

3 0.442 0.424 0.442 0.448 0.438 

4 0.456 0.439 0.438 0.440 0.440 

5 0.450 0.440 0.438 0.445 0.449 

6 0.454 0.443 0.445 0.436 0.447 

%RSD 1.901% 1.666% 1.131% 1.888% 1.592% 
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Table 4: System and intra-day precision data of Capsaicin 

 

Precision System Intra-day 1 Intra-day 2 Intra-day 3 Intra-day 4 

Replicates Absorbance Absorbance Absorbance Absorbance Absorbance 

1 0.546 0.502 0.498 0.495 0.506 

2 0.549 0.498 0.515 0.497 0.493 

3 0.53 0.496 0.518 0.511 0.496 

4 0.533 0.510 0.523 0.502 0.519 

5 0.538 0.512 0.522 0.504 0.51 

6 0.544 0.517 0.514 0.519 0.511 

%RSD 1.401% 1.661% 1.763% 1.784% 1.935% 

 
Table 5: Interday precision data of Curcumin and Capsaicin 

 

Analytes Curcumin Capsaicin 

Precision Day-1 Day-2 Day-3 Day-1 Day-2 Day-3 

Replicates Absorbance Absorbance Absorbance Absorbance Absorbance Absorbance 

1 0.430 0.425 0.438 0.497 0.502 0.422 

2 0.441 0.431 0.429 0.498 0.495 0.434 

3 0.443 0.438 0.447 0.519 0.510 0.430 

4 0.451 0.441 0.441 0.501 0.518 0.427 

5 0.449 0.445 0.437 0.509 0.517 0.425 

6 0.447 0.442 0.446 0.516 0.520 0.413 

%RSD 1.710% 1.731% 1.506% 1.863% 1.962% 1.705% 

 

Table 6: Robustness data of Curcumin and Capsaicin 
 

Analytes Curcumin Capsaicin 

Replicates Abs. 420 nm Abs. 422 nm Abs. 279 nm Abs. 281 nm 

1 0.446 0.440 0.448 0.436 

2 0.437 0.432 0.447 0.441 

3 0.439 0.443 0.444 0.446 

4 0.450 0.442 0.442 0.427 

5 0.441 0.436 0.441 0.426 

6 0.435 0.433 0.445 0.440 

%RSD 1.287% 1.068% 0.616% 1.841% 

 

Table 7: Ruggedness data of Curcumin and Capsaicin 
 

Ruggedness Change in Analyst Change in Instrument Change in Solvent Make 

Replicates Curcumin Capsaicin Curcumin Capsaicin Curcumin Capsaicin 

1 0.425 0.495 0.439 0.497 0.313 0.498 

2 0.429 0.499 0.442 0.517 0.315 0.484 

3 0.440 0.518 0.429 0.496 0.307 0.483 

4 0.437 0.506 0.445 0.509 0.312 0.495 

5 0.443 0.510 0.448 0.516 0.305 0.483 

6 0.447 0.512 0.451 0.518 0.321 0.504 

%RSD 1.923% 1.682% 1.761% 1.979% 1.839% 1.846% 

 
Table 8: Solution Stability 

 

Stability in hours Abs of Curcumin at 421 nm Abs of Capsaicin at 280 nm 

1 0.408 0.478 

24 0.410 0.476 

48 0.410 0.477 

96 0.412 0.479 

120 0.413 0.480 

144 0.410 0.481 

168 0.412 0.481 

192 0.414 0.483 

216 0.415 0.485 

264 0.412 0.484 

288 0.410 0.486 

312 0.410 0.482 

336 0.409 0.482 

360 0.410 0.480 
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Table 9: Method Validation report of Curcumin and Capsaicin 

 

Method Validation report of Curcumin and Capsaicin 

Analytes Curcumin Capsaicin 

Linearity and range 1-5 µg/ml 25- 125 µg/ml 

Specificity and Selectivity No interference of solvent at maximum absorbance of both analytes 

System precision 1.901% 1.401% 

Intraday precision 1.569% 1.785% 

Interday precision 1.649% 1.843% 

Robustness 
Lower λ Max 1.287% 0.616% 

Higher λ Max 1.068% 1.841% 

 

Ruggedness 

Change in Analyst 1.923% 1.682% 

Change in Instrument 1.761% 1.979% 

Change in Solvent Make 1.839% 1.846% 

Limit of detection 0.225 µg/ml 7.380 µg/ml 

Limit of quantification 0.680 µg/ml 22.365 µg/ml 

 

Conclusion 

The UV Spectrophotometric technique was developed for the 

simultaneous estimation of Curcumin and Capsaicin in bulk 

and validated according to ICH guidelines. The developed 

method was found to be Novel, simple, selective, specific, 

precise, reliable and reproducible. All results were found to be 

within the acceptance limit as per ICH guidelines. Hence it 

can be easily used for the routine quality control analysis of 

combined Curcumin and Capsaicin in bulk  
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A R T I C L E  I N F O A B S T R A C T

______

1. INTRODUCTION

Polymorphism is the ability for a single chemical entity to
form two or more crystalline phases. Many APIs exhibit
several polymorphic forms and in many cases, there is only
one desired polymorph, which is decided upon by numerous
factors. According to statistics, at least 80% of organic
substances form two or more polymorphs 1.In materials
science, polymorphism is the ability of a solid material to
exist in more than one form or crystal structure.
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Polymorphism is the ability for a single chemical entity to form two or more crystalline
phases. Many APIs exhibit several polymorphic forms and in many cases, there is only one
desired polymorph, which is decided upon by numerous factors. In this research work,
preliminary studies on the polymorphism of Caffeine were performed. The recrystallization of
Caffeine was carried out by using different organic solvents such as ethanol, methanol,
chloroform, dichloromethane, acetone, isopropyl alcohol, and carbon tetrachloride. After
recrystallization, the crystals were collected and dried at room temperature and then
subjected for the characterization to identify the presence of polymorphs. Different
techniques, such as Differential Scanning Calorimetry, UV-Spectrophotometry, and FTIR
Spectrophotometry, were used to determine the polymorphic changes in the obtained
crystals of Caffeine crystals. The data obtained from analytical techniques concludes that
Caffeine crystals obtained by using carbon tetrachloride showed a significant difference in
the melting behavior, but no change in the chemical structure and hence can be found to
have different polymorphic Caffeine.
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Polymorphism can potentially be found in any crystalline
material, including polymers, minerals, and metals, and is
related to allotropy, which refers to chemical elements 2.
Polymorphism is relevant to the fields of pharmaceuticals,
agrochemicals, pigments, dyestuffs, foods, and explosives.
Polymorphs have different stabilities and may spontaneously
convert from a metastable form (unstable form) to the stable
form at a particular temperature 3. They also exhibit different
melting points, solubility which affect the dissolution rate of
drug and consequently, its bioavailability in the body 4.
Caffeine:
Caffeine is a central nervous system stimulant, chemically
purine, a methylxanthine alkaloid, and is related to
the adenine and guanine bases of deoxyribonucleic acid
and ribonucleic acid. It is the world's most
consumed psychoactive drug and also used to stimulate
certain portions of the autonomic nervous system. It is a
bitter, white crystalline powder 5.
Chemistry and Properties of Caffeine 6:

Chemically Caffeine is 1,3,7-Trimethylpurine-2,6-dione.
Pure anhydrous caffeine is a bitter-tasting, white, odorless
powder with a melting point of 235–238 °C. Caffeine is
moderately soluble in water at room temperature but very
soluble in boiling water. It is also moderately soluble in
ethanol. The xanthine core of caffeine contains two fused
rings, a pyrimidinedione, and imidazole. The
pyrimidinedione, in turn, contains two amide functional
groups that exist predominantly in a zwitter
ionic resonance the location from which the nitrogen atoms
are double bonded to their adjacent amide carbons atoms.
Literature survey has been done on polymorphism studies on
caffeine. Few research works related to the water content
behavior of crystalline caffeine hydrate 7 and polymorphic
transformation of anhydrous caffeine under compression and
grinding re-evaluation has been reported 8.
In the present research work, an attempt has been made to
synthesize different forms of Caffeine crystals using various
solvents system and to identify the presence of any
polymorphs by characterizing with different analytical
techniques.

2. MATERIALS AND METHODS
2.1 Instruments:
DSC-60 Shimadzu was used to record the melting point of
Caffeine crystals. To measure the maximum absorbance
wavelength of pure Caffeine and its crystals UV-1800
Shimadzu with UV probe software were used, Fourier

Transform Infrared Spectroscopy (FTIR) Shimadzu
(Affinity-1) 800 were used to identify the functional groups
in pure Caffeine and their synthesized crystals.
2.2 Chemicals and solvents used: All the solvents used for
the crystallization were pure and analytical grade. Caffeine
was obtained from Loba Chemie Pvt. Ltd.
2.3 Methodology:
2.3.1 Selection of solvents:
Based on the solubilities of Caffeine, various solvents were
selected for the re-crystallization of Caffeine. Ethanol,
Methanol, Ethyl acetate, Chloroform, Dichloromethane
(DCM), Acetone, Isopropyl alcohol (IPA) and Carbon
tetrachloride (CCl4) were used as solvents.
2.3.2 Recrystallization of Caffeine:
A small amount of Caffeine was taken and dissolved in 10
mL of above mentioned organic solvents, and then saturated
solutions were prepared by heating. After achieving the
saturation, the resulted solutions were kept for the
evaporation to obtained dried crystals at room temperature.
2.3.3 Characterization of Caffeine and Synthesized
Crystals by Analytical Techniques:
The crystals of Caffeine obtained which were prepared in
different solvents were subjected to different analytical
techniques to identify the polymorphs. The crystals were
subjected to DSC analysis to find the change in melting
behavior. The UV-Spectrophotometric analysis was carried
out to observe the spectrum and maximum absorbance
wavelength and was also subjected to IR studies to observe
the structural and functional changes in the molecule.
2.3.4 Preliminary Determination of polymorphs by DSC:
To identify the polymorphs in synthesized crystals, the
crystals were subjected for DSC analysis by crimping the
sample in aluminum pans, at the heating rate of 10°C/min
and analyzed.
2.3.5 UV-Spectrophotometric analysis of Caffeine
crystals:
The crystals of Caffeine were dissolved in distilled water
and spectrum was obtained by scanning the solutions
between the range of 400-200 nm. The maximum
absorbance wavelength was measured.
2.3.6 FTIR-Spectrophotometric analysis for Caffeine
crystals:
The FTIR spectrum was obtained by mixing crystals of
caffeine with potassium bromide (99:1), and spectrum were
obtained and analyzed.

3. RESULTS AND DISCUSSION
Pure Caffeine was taken and re-crystallized by using
different organic solvents, and thermogram of each was
determined. The thermogram of pure Caffeine was found to
be 2350C. The melting point of each crystal obtained in
different solvents are shown in Table No:1 and their
thermogram were showed in Fig 1-9. The UV-Spectrum of
different crystals of Caffeine was presented in Fig 10-18,
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and maximum absorbance values were presented in Table
No:1.
Table 1: Melting point and maximum absorbance of Caffeine Crystals
Sr. No. Caffeine and its crystals in

Organic Solvents
Melting point Maximum

absorbance
1 Pure Caffeine 235.00°C 273nm

2 Caffeine re-crystallized in
ethanol

239.590 C 273 nm

3 Caffeine re-crystallized in
methanol

239.440 C 273 nm

4 Caffeine re-crystallized in
isopropyl alcohol

239.240 C 273 nm

5 Caffeine re-crystallized in
ethyl acetate

240.290 C 273 nm

6 Caffeine re-crystallized in
chloroform

241.450 C 273 nm

7 Caffeine re-crystallized in
dichloromethane

241.230 C 273 nm

8 Caffeine re-crystallized in
carbon tetrachloride

242.610 C 273 nm

9 Caffeine re-crystallized in
acetone

241.470 C 273 nm

100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

mW
DSC

236.54 x100COnset

242.21 x100CEndset

218.87 x100CStart
265.67 x100CEnd

239.59 x100CPeak

-324.67 x100mJ
-81.17 x100J/g

Heat

Caffeine API

Fig 1: DSC Thermogram of pure Caffeine

100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

mW
DSC

237.07 x100COnset

241.93 x100CEndset

224.22 x100CStart

251.25 x100CEnd

239.59 x100CPeak

-140.99 x100mJ
-70.50 x100J/g

Heat

caffiene with ethanol

Fig 2: DSC Thermogram of Caffeine crystals in Ethanol

100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

mW
DSC

236.42 x100COnset

241.96 x100CEndset

231.82 x100CStart
248.03 x100CEnd

239.44 x100CPeak

-194.23 x100mJ
-97.11 x100J/g

Heat

Caffeine with Methanol

Fig 3: DSC Thermogram of Caffeine crystals in Methanol

100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

mW
DSC

236.66 x100COnset
241.86 x100CEndset

230.11 x100CStart
247.76 x100CEnd

239.24 x100CPeak

-209.25 x100mJ
-104.63 x100J/g

Heat

Caffeine with IPA

Fig 4: DSC Thermogram of Caffeine crystals in Isopropyl alcohol

100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

5.00

mW
DSC

236.87 x100COnset

243.11 x100CEndset

232.28 x100CStart
247.23 x100CEnd

240.29 x100CPeak

-222.28 x100mJ
-55.57 x100J/g

Heat

Caffeine with Ethyl acetate

Fig 5: DSC Thermogram of Caffeinecrystals in Ethyl acetate

100.00 200.00 300.00
Temp [C]

-20.00

-10.00

0.00

mW
DSC

236.84 x100COnset
245.11 x100CEndset

234.30 x100CStart

249.11 x100CEnd
241.45 x100CPeak

-620.80 x100mJ
-155.20 x100J/g

Heat

Caffeine with Chloroform

Fig 6: DSC Thermogram of Caffeine crystals in Chloroform

100.00 200.00 300.00
Temp [C]

-20.00

-10.00

0.00

mW
DSC

236.24 x100COnset

244.85 x100CEndset

227.48 x100CStart
258.58 x100CEnd

241.23 x100CPeak

-623.81 x100mJ
-311.90 x100J/g

Heat

Caffiene with DCM

Fig 7: DSC Thermogram of Caffeine crystals in DCM

100.00 200.00 300.00
Temp [C]

-20.00

-10.00

0.00

mW
DSC

237.19 x100COnset

246.44 x100CEndset

227.90 x100CStart

256.75 x100CEnd

242.61 x100CPeak

-538.06 x100mJ
-269.03 x100J/g

Heat

Caffiene with CCl4

Fig 8: DSC Thermogram of Caffeine crystals in CCl4
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100.00 200.00 300.00
Temp [C]

-10.00

-5.00

0.00

mW
DSC

237.37 x100COnset

244.42 x100CEndset

228.90 x100CStart

256.30 x100CEnd
241.47 x100CPeak

-262.89 x100mJ
-131.45 x100J/g

Heat

Caffeine with Acetone

Fig 9: DSC Thermogram of Caffeine crystals in Acetone

Fig 10: UV-Spectra of Pure Caffeine

Fig 11: UV-Spectra of Caffeine crystals in Ethanol

Fig 12: UV-Spectra of Caffeine crystals in Methanol

Fig 13: UV-Spectra of Caffeine crystals in IPA

Fig 14: UV-Spectra of Caffeine crystals in Ethyl Acetate

Fig 15: UV-Spectra of Caffeine crystals in Chloroform

Fig 16: UV Spectra of Caffeine crystals in DCM

Fig 17: UV Spectra of Caffeine crystals in Acetone

Fig 18: UV Spectra of Caffeine crystals in CCl4

Characterization of Caffeine Crystals by FTIR
Spectrophotometer:
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The spectrum observed in FTIR for each crystal were
recorded and compared with standard caffeine and shown in
Figure No:-19-27.
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CAFFEINE

Fig 19: FTIR (KBr,Cm-1) spectrum of pure Caffeine

Table 2: Interpreted FTIR data of pure Caffeine
Sr.no Functional group Standard value Obtained value

01 C=C 1680-1640Cm-1 1645.28Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1

40060080010001200140016001800200024002800320036004000
1/cm

20

30

40

50

60

70

80

90

100

%T

311
3.1

1

300
1.2

4
295

4.9
5

288
7.4

4 283
9.2

2

257
1.1

1

177
0.6

5

169
9.2

9

165
1.0

7

159
8.9

9

154
8.8

4

148
7.1

2
145

6.2
6 143

1.1
8

140
4.1

8

135
9.8

2
132

7.0
3

128
6.5

2

124
0.2

3
121

3.2
3

119
0.0

8

107
2.4

2

102
6.1

3

974
.05

860
.25

758
.02

744
.52

609
.51

482
.20

443
.63

426
.27

CAFFEINE+ETHANOL

Fig 20: FTIR (KBr, Cm-1) Spectrum of Caffeine crystals in Ethanol

Table 3: Interpreted FTIR data of Caffeine crystals in Ethanol
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1699.29Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 21: FTIR (KBr, Cm-1) Spectrum of Caffeine crystals in Methanol

Table 4: Interpreted FTIR data of Caffeine crystals in Methanol
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 22: FTIR (KBr, Cm-1) Spectrum of Caffeine crystals in IPA

Table 5: Interpreted FTIR data of Caffeine crystals in IPA
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1647.21Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1701.22Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 23: FTIR (KBr, Cm-1) Spectrum and data of Caffeine crystals
inEthyl acetate

Table 6: Interpreted FTIR data of Caffeine crystals in Ethyl acetate
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1649.14Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1699.29Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 24: FTIR (KBr, Cm-1) Spectrum of Caffeine crystals in chloroform

Table 7: Interpreted FTIR data of Caffeine crystals in chloroform
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 25: FTIR (KBr, Cm-1) Spectrum and data of Caffeine crystals in
DCM

Table 8: Interpreted FTIR data of Caffeine crystals in DCM
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 26: FTIR (KBr, Cm-1) Spectrumof Caffeine crystals in CCl4

Table 9: Interpreted FTIR data of Caffeine crystals in CCl4

Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1
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Fig 27: FTIR (KBr, Cm-1) Spectrum of Caffeine crystals in Acetone

Table 10: Interpreted FTIR data of Caffeine crystals in Acetone
Sr.no Functional group Standard value Obtained value
01 C=C 1680-1640Cm-1 1651.07Cm-1

02 C=N 1250-1020Cm-1 1240.23Cm-1

03 C=O 1760-1690Cm-1 1697.36Cm-1

04 N-CH3 700-610Cm-1 609.51Cm-1

05 C-H 3100-300Cm-1 2954.95Cm-1

In the present research, caffeine crystals were prepared in
different solvents, dried and subjected for the
characterization by using different analytical techniques. The
melting behavior of crystals was identified by using the
DSC, and data obtained showed that Caffeine crystals

showed different melting behavior than that of the pure
Caffeine. The caffeine crystals in carbon tetrachloride
showed the maximum change in melting behavior, which
indicates the change in the physical property. The UV-
Spectrum crystals showed that the maximum absorbance
wavelength of all the crystals was 273 nm. Interpreted FTIR
data showed that no change in the observed IR values of
each group in the structure of caffeine as the observed IR
values falls within the acceptance limit of standard values.
The UV and IR data indicates that there are no structural
changes when compared with standard.

4.  CONCLUSION
Recrystallization of Caffeine was carried out by using
various organic solvents. The crystals obtained were showed
different melting points, which were different from the
melting point of pure caffeine. This indicates that
recrystallized crystals of Caffeine have some change in the
geometry of the structure and can be regarded as
polymorphs. Caffeine crystals re-crystallized with CCl4

showed a maximum change in their melting point. Hence
DSC data indicates the change in the physical properties of
caffeine crystals, whereas UV and IR data indicate, no
change in the chemical structure. Hence study may conclude
that there are possibilities to have a new polymorph in the
synthesized crystals. Further, there is a need for
characterizing the crystals using NMR, Mass Spectrometry,
SEM and XRD techniques.
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Abstract
Aims: The objective of the study was to assess the safety, effectiveness and Adherence of morning versus evening 

atorvastatin administration in dyslipidemic Patients.

Settings and design: A comparative study conducted at KLE’s Dr. Prabhakar Kore Charitable Hospital & Medical 
Research Centre; Department of Medicine; Belagavi, Karnataka, India.

Methods and material: Patients who were prescribed atorvastatin 40 mg p.o. daily by their physician were 
interviewed by clinical pharmacist for study enrolment. Patients were excluded if they had any history diseases or 
medication known to effect serum lipid levels, blood samples were collected after overnight fasting period and serum 
lipid levels were measured at 4th and 8th week. 

Statistical analysis used:  Paired t-test; SPSS version 20.0

Results: 85 male patients (83.3%) and 17 (16.6%) female patients with a mean ± S.D. age of 56.72 ± 10.09 years 
were enrolled into the study. All patients were receiving atorvastatin in the evening, after four week the same patients 
were changed to morning dose. No significant change in lipid values measured were found between morning and 
evening administration after 8 weeks. There were no difference in the incidence of clinical adverse reactions among the 
morning and evening regimen.

Conclusions: Atorvastatin 40 mg was found to be safe and effective regardless of the time of drug administration 
i.e. morning versus evening without much change in the levels of total cholesterol, LDL cholesterol, HDL cholesterol, 
and triglycerides. On the contrary, significant adherence levels increased with morning administration than evening 
which may contribute to increase in compliance.
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Introduction
Cardiovascular diseases (CVD) are one of the most prevalent 

diseases in healthy men and women and globally a major cause 
of death and disability [1]. Recently World Health Organization 
has declared that by 2020, 60% of cardiovascular cases will be of 
Indian origin because India has a disproportionately higher burden 
of coronary artery diseases than most developing countries [2,3]. 
Increasing exposer to risk factors for coronary artery diseases, such 
as diabetes, dyslipidaemia, hypertension and smoking are due to the 
rapid increase in socio-economic growth in developing countries 
[4]. The risk of Coronary artery diseases in Indians is 3-4 times 
higher than Americans, 6 times higher than Chinese and 20 times 
higher than Japanese [5]. Moderate lifelong reduction in LDL-C 
level (<70 mg/dl) as seen in people with hypobetalipoproteinaemia 
is associated with substantial reductions in risk of CVD and MACE, 
even in the presence of highly prevalent non-lipid risk factors 
(smoking, hypertension, etc.) [6,7]. It has been reported that 2% 
reduction in coronary events can be achieved by 1% decrease in 
serum cholesterol levels [8]. There are multiple statins available in the 
Indian market. Among different types of statins, atorvastatin is now 
considered one of the most effective statins, not only for its effects 
on LDL level as well as the ability to meet recommended treatment 
guidelines for this parameter, but also for its impact on other lipid 
profiles such as the level of triglyceride (TG) and also the capacity to 
modify lipoprotein composition in a non-atherogenic manner [9]. 
There are recommendations that statins to be dosed at bedtime to 
provide the greatest medication concentration when endogenous 
cholesterol production is the highest [10]. Alternatively, the longer 
half-lives of rosuvastatin, atorvastatin, pitavastatin, and pravastatin 

allow these agents to maintain a therapeutic drug concentration 
over a 24 hour period and allow alternate administration times. 
Even if properly counseled to take statins with a shorter half-life 
at bedtime, some patients do not comply which may result in 
decreased efficacy. Agents with longer half-lives allow for greater 
flexibility in administration time, which may improve compliance 
and ultimately result in greater LDLC reduction and ability to 
achieve cholesterol goals [11]. Therefore, this study is conducted to 
assess the safety, efficacy and adherence in morning and evening of 
atorvastatin in patients with dyslipidaemia. 

Subjects and Methods 
Study design

The comparative, open-label, observational study was conducted 
at KLE’s Dr. Prabhakar Kore Hospital, Belagavi, Karnataka, India. This 
study was carried out from October 2015 to March 2016. The protocol 
was approved by institutional ethics committee. Informed consent was 
obtained from the patients prior to the study. 
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Patient selection

102 patients with dyslipidemia each taking atorvastatin 40 mg 
tablets in the evening were selected for the study after clinical and 
baseline investigations. 

Inclusion criteria: Patients aged 30 years old and above having 
low density lipoprotein cholesterol (LDL-C) higher than 100 mg/dl, 
triglycerides (TG) more than 150 mg/dl, total cholesterol (TC) more 
than 200 mg/dl or High density lipoprotein cholesterol (HDL-C) less 
than 40 mg/dl were included in the study.      

Exclusion criteria: Patients had diseases or conditions known 
to affect serum lipoprotein levels (e.g. Primary hypothyroidism; 
nephrotic syndrome; type 1 or uncontrolled type 2 diabetes mellitus; 
hepatic dysfunction; serum Creatine phosphokinase levels>3 times the 
upper limit of normal; uncontrolled hypertension); Patients allergic 
to HMG-CoA reductase inhibitors; patients on medications known to 
effect lipid levels were excluded from the study.

Study visit and treatment schedule

Patients meeting all inclusion but no exclusion criteria were enroll 
in the study. Initial readings of lipid levels like LDL, TC, TG and HDL 
were taken as baseline. All patients were counseled and encouraged 
throughout the study to follow the hypolipidemic diet (Step II diet 
described in the NCEP ATP II guidelines). The patient information 
leaflet was provided to the patients being counseled and date of their 
next follow-up was noted. First values for the lipids were taken at the 
end of 4th week when patients were on evening dose of atorvastatin 40 
mg and the same patients were changed to morning dose of atorvastatin 
40 mg, the second values for the lipids were taken at the end of 8th 
week. Adherence level were checked by counting the pills and patients 
were also checked for adverse drug event. Procedure of study visit and 
treatment schedule is summarized in Figure 1.

Statistics

All the values were expressed in mean ± SD. The baseline, first lipid 
values (After 4th week) and second lipid values of atorvastatin were 
compared by Paired t-test. P<0.05 was considered as significant (Figure 2).

Results
The data collected was evaluated for demography and treatment 

pattern. During the study period, 102 dyslipidemic patients were 
enrolled. Out of 102 patients, 02 patients lost the follow up and 02 
patients withdrawal from the study due to adverse reaction.

Common diagnosis

The patients enrolled into the study were having the following 
diagnosis:  43 (42.15%) patients were diagnosed with hypertension; 26 
(25.49%) patients were diagnosed with diabetes mellitus; 70 (68.6%) 
Patients were diagnosed as coronary artery disease; 92 (90.19%) 
patients were diagnosed with ischemic heart disease; 84 (82.3%) 
were having Myocardial infarction and 6 (5.88%) were diagnosed as 
Unstable angina.

The demographic characteristics of the study participants are 
shown in Table 1.

Effect of atorvastatin on serum lipids

Changes in serum lipid levels (total cholesterol, LDL cholesterol, 
HDL cholesterol, triglycerides) are summarized in Table 2. 

 
 
 
 
 
 
 

102 dyslipidemic patients (Inpatients & outpatients) were 
enrolled into the study 

 

All the patients were on Atorvastatin 40mg 
evening regimen 

 

All patients were counselled for hypolipidemic diet and 
Management 

 

Patients were observed for 4 weeks on 
evening dose of Atorvastatin 40mg 

 

Same Patients were changed to morning 
dose of Atorvastatin 40mg after 4th week 

 

1. Serum Lipid Level were checked at 
the end of 4th week. 
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Figure 1: Study procedure for atorvastatin in patients with dyslipidemia.
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Figure 2: Age distribution (n=102).

Characteristic No. (%) of Patients 
Male 85 (83.33)

Female 17 (16.66)
Hypertension 43 (42.15)

Diabetes Mellitus 26 (25.49)
Coronary Artery Disease 70 (68.6)
Ischemic Heart Disease 92 (90.19)

Myocardial Infarction 84 (82.3)
Unstable Angina 6 (5.88)

Smoking 12 (11.76)
Alcoholic 07 (6.86)

Table 1: Characteristic of the patients receiving atorvastatin 40 mg (N=102)
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Total cholesterol level: No significant decrease in total cholesterol 
were seen after morning versus evening administration of atorvastatin. 
The values for the mean percent decrease in TC level on fourth and 8th 
week were 8.05% and 7.54% respectively.

Low density lipoprotein cholesterol level: No significant changes 
in serum LDL cholesterol level were detected in the morning and 
evening administration of atorvastatin 40 mg. The values for the mean 
percent decrease in LDL level on fourth and 8th week were 15.42% and 
13.12% respectively.

High density lipoprotein cholesterol: The pattern of change in 
serum HDL cholesterol levels is as follows, no statistically significant 
changes were found after morning and evening administration of 
atorvastatin. 

Triglycerides: No significant changes in serum TG levels were 
found after morning and evening administration of atorvastatin. The 
values for the mean percent decrease in TG level after morning and 
evening administration were 2.75% and 4.89% respectively.

Adverse Reaction
Various symptoms were recorded, and those for which a cause-

effect relation with the administered drug could not be ruled out 
were handled as adverse reactions. Adverse experiences are shown in 
Table 3. The numbers of cases of adverse reactions and the incidence 
of adverse reactions in morning and evening administrations were 
as follows: four cases (3.92%) in the evening administration group 
and four cases (4.04%) in the morning administration group. Drug 
administration had to be discontinued in two patients, one patient 
in evening administration group and one patient in morning 

administration group. The one patient in the evening administration 
group was a 68-year-old man who experienced unexplained Muscle 
pain and a 56-year-old women who experienced Back pain with Muscle 
pain. These adverse reactions did not require any special treatment, 
and they all disappeared after drug administration was discontinued.

Assessment of adherence level

Table 4 summarizes the number of tablet skipped by patients during 
morning and evening administration. In evening, 44 (44.89%) of the 
patients had missed at least one dose while in morning, 28 (28.57%) 
had missed at least one dose. Out of those who missed their does in 
the evening, 22 (22.4%) had skipped only one pill; 18 (18.3%) 2 pills; 4 
(4.08%) 3 pills. In morning, 24 (25.2%) missed 1 pill; 4 (4.08%) 2 pills.

Discussion
The present study was performed to determine the most effective 

time of administration of atorvastatin to maximize its efficacy and to 
determine the safety of atorvastatin in patients with dyslipidemia.

The lipid lowering effect of atorvastatin can be noted between week 
2 & 4 and it’s reaches to maximum therapeutic effect between week 4 
and 6. The mean elimination half- life of atorvastatin is 14 hours and the 
active metabolites of atorvastatin is having half-life of 20-30 hours [12]. 
Due to the longer half-lives of atorvastatin and their active metabolites, 
it appears that atorvastatin maintain a therapeutic drug concentration 
over a 24- hours period and allow alternate administration times 
without altering its lipid- lowering ability.

Plakogiannis et al., conducted a study to evaluate the effects 
of morning versus evening administration of atorvastatin in 
hyperlipidemic patients and found that the morning versus evening 
atorvastatin administration were equally effective in reducing total 
cholesterol, LDL cholesterol, and triglyceride levels and increasing the 
level of HDL cholesterol when compared with the baseline values. From 
baseline to 4th week percent change in lipoprotein level were as follows 
in morning versus evening group, respectively: Total cholesterol, 
-34.7% versus -34.6%; LDL cholesterol, -47.4% versus -46.6%; HDL 
cholesterol, 7.3% versus 7.6%; and triglycerides, -29.5% versus -28.1%. 
No statistically significant differences in lipid values were found 
between morning and evening administration group after 4 weeks [13].

Plakogiannis et al. study has several limitations. First the study 
lacked a randomized, double-blind design. Second, all patients enrolled 
in the study were male patients which may not allow the results to be 
extrapolated to the female population [13].

Cilla et al., conducted a non-blinded, randomized, 2 way crossover 
study to evaluate the effects of atorvastatin administration times and 
found similar changes in the lipoprotein profile regardless of morning 
or evening administration. Sixteen normolipidemic subjects with mean 
baseline LDL cholesterol value of 116 mg/dL and a mean age of 33.6 
years were randomized to receive atorvastatin 40 mg at morning or 
evening time once daily for 15 days. All patients taking atorvastatin 
demonstrated statistically significant reduction in total cholesterol, 

Variable (mg/dl) Baseline (SD) Evening intake (SD) % Change Evening intake (SD) Morning intake (SD) % Change
Total Cholesterol 197.62 (24.75) 182.7 (18.30) -7.54 182.7 (18.30) 167.98 (18.49) -8.05
LDL- Cholesterol 135.24 (20.83) 117.48 (18.30) -13.12 117.48 (18.30) 99.36 (17.13) -15.42
HDL- Cholesterol 34.20 (7.7) 36.93 (5.5) 7.98 36.93 (5.5) 39.44 (7.08) 6.79

Triglycerides 144.58 (49.07) 139.69 (34.3) -4.89 139.69 (34.3) 135.84 (28.01) -2.75

Table 2: Mean ± S.D. Baseline and percentage Change of lipoprotein parameters after morning versus evening atorvastatin administration (N=98). (Comparison of the 
percent changes between morning vs. evening regimen P>0.05 (P_0.656))

Evening Morning
Characteristic No. of Patients Characteristic No. of Patients
Muscle pain 1 Common cold 1

Fever 1 Gastritis 1
Back pain 1* Muscle pain 1*
Gastritis 1 weakness 1

Table 3: Adverse experiences to atorvastatin therapy. (*Symptoms in the same 
patient)

Dosage Regimen Pill Frequency Percentage (%)

Evening

0 54 55.1
1 22 22.4
2 18 18.36
3 4 4.08

Total 98 100

Morning

0 70 71.4
1 24 25.26
2 4 4.08
3 0 0

Total 98 100

Table 4: Number of tablets skipped.
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LDL cholesterol, and triglycerides levels when compared with baseline 
cholesterol values. Percent change in lipoprotein values from baseline 
to day 15 in morning versus evening groups as follows, respectively: 
total cholesterol, -33.1% versus -34.3%; LDL cholesterol, -47.2% versus 
-48.2%; HDL cholesterol 1.3% versus 2.3%; and triglycerides, -22.8% 
versus -26.4%. Despite small change in lipoprotein values favouring 
evening administration, no statistical and clinical significance were 
achieved. The data from the study are difficult to interpret and derive 
a conclusion for several reasons. First, the study was nonblinded and 
had small sample size (n=16). Second, method used for data analysis 
was not mentioned. Third, the study participants had normal lipid 
values, because of that these findings may not be reproducible in the 
dyslipidemic population. Fourth, since the half-life of HDL cholesterol 
is 5 days, 15 days may not be an adequate time of therapy to determine 
a rise in HDL cholesterol levels. To find out the true change in HDL 
cholesterol values, atorvastatin should have continued for an additional 
10 days. Fifth, the P values were not provided for any of the compared 
lipid values [14].

In this study of dyslipidemic adults, morning versus evening 
administration of atorvastatin were equally effective in reducing total 
cholesterol, LDL cholesterol and triglycerides levels and increasing 
the level of HDL cholesterol when compared with baseline values, 
following mean percent changes in lipoprotein values from baseline to 
week 8 (study completion) in morning versus evening administration, 
respectively: LDL cholesterol, -15.42% versus -13.12%; total cholesterol, 
-8.05% versus -7.54%; HDL cholesterol, 6.79% versus 7.98%; and 
triglycerides, -2.75% versus -4.89%. No statistically significant 
differences in lipid values were found between morning and evening 
administration after 8 weeks. 

The evaluation of the safety profile of atorvastatin showed adverse 
drug reaction rates of 3.92% in the evening and 4.04% in the morning 
administration. The incidence of atorvastatin in this study were not 
higher than other studies (3.6-12%) or of lovastatin study (10-14%).19 
These adverse reactions did not require any special treatment, and 
they all disappeared after drug administration was discontinued. 
There were no adverse reactions that were considered to represent a 
clinical problem of particular importance, so it can be concluded that 
atorvastatin is a generally well tolerated drug regardless of time.

Data comparing the effects of morning versus evening 
administration of Rosuvastatin, lovastatin and pravastatin didn’t 
showed any significant difference in the lipoprotein levels. However, 
evening administration of simvastatin produced a significant grater 
reduction in both LDL cholesterol (28.5% versus 19.3% in simvastatin 
5 mg evening and morning groups, respectively) and total cholesterol 
levels (21% versus 14% in the simvastatin 5 mg evening and morning 
groups, respectively) [13].

The mean percent difference in adherence level between morning 
patients were found to be more than evening patients. Because 44.89% 
of the patients had missed their dose in the evening while 28.57% had 
missed in morning. 

Conclusion
In consideration of the findings discussed, Out of 102 dyslipidemic 

patients, only 2 patient’s atorvastatin dose was titrated to the lower dose 
which clearly emphasizes on the safety of 40 mg of Atorvastatin. The 
incidence of clinical adverse reactions were 7, 2 were moderate and 5 
were mild according to WHO severity scale, which also indicates the 
safety of atorvastatin 40 mg. Changes in the levels of total cholesterol, 
LDL cholesterol, HDL cholesterol, and triglycerides were similar among 
dyslipidemic patients receiving atorvastatin 40 mg daily, regardless of time 
of day the drug was administered. Mean adherence level of atorvastatin 
in the morning was found to be 98.92% whereas in the morning mean 
adherence level was 97.85%. Significant adherence levels increased with 
morning administration than evening which may contribute to the 
increase in the compliance rate towards statin-therapy.
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ABSTRACT
Objectives: The study aimed to evaluate the dispensing pattern and practices 
of community pharmacies towards antituberculosis drugs. Materials and 
Methods: A cross sectional, prospective study was conducted at Belagavi, 
Karnataka, India based on survey of pharmaceutical outlets in the locality. A 
structured interview form was used to assess availability and non-availability 
of Anti-TB drugs, dispensing Anti-TB drugs, Community pharmacist dispens-
ing pattern of Anti-TB drugs in weekly and monthly basis. Results: A total of 
228 community pharmacists participated in the Survey. Of these, 204 com-
munity pharmacists (90.35%) were male and 22 community pharmacists 
(9.65%) were female. The majority of 198 community pharmacists (86.84%) 
Diploma in Pharmacy (D. Pharm). 86 community pharmacies (37.72%) were 
dispensing Anti-TB drugs. The majority (37.04%) of the community pharma-
cies were expecting to dispense Anti-TB drugs for 2 to 3 tuberculosis patients 
monthly. Community pharmacies located near Government civil hospital, 108 
to 137 tuberculosis patients seeking Anti-TB drugs monthly. 53 community 
pharmacies (61.62%) dispensing Anti-TB drugs through Private Physicians 
prescriptions. Conclusion: Tuberculosis patients are neglecting where Re-

vised National Tuberculosis Control Programme (RNTCP) facility for free treat-
ment are available. Violation of the guidelines and regulations of dispensing 
Anti-TB potentially contribute to emergence of drug- resistant Mycobacte-
rium tuberculosis. The community pharmacist should be encouraged to par-
ticipate Directly observed treatment, short course (DOTS) program through 
RNTCP training.
Key words: Community Pharmacies, RNTCP, DOTS, Tuberculosis, Anti-TB 
drugs.
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INTRODUCTION
Tuberculosis is a major global public health challenge.1 Over a quarter 
of recorded deaths were reported from India, which carries the largest 
burden of the disease, with increasingly high rates of MDR-TB. Early 
symptoms of pulmonary TB are vague and persistent, leading infected 
individuals to seek care from a variety of local primary care providers.2 
The Revised National Tuberculosis Control Program (RNTCP) under 
the auspices of the Ministry of Health and Family Welfare (MoHFW) of 
the Government of India had the mandate of prevention and care of TB 
in the country, including dispensing of medicines through the existing 
network of government health services. This network included facilities 
at state, district- and primary-levels, providing TB medicines free of cost. 
The Central TB Division of the MoHFW is the federal authority respon-
sible for administering the RNTCP at the Centre. The RNTCP officially 
promulgated the policy of Directly Observed Therapy Short-Course 
(DOTS), the WHO-recommended global strategy for TB control, in all 
government facilities and in affiliated private facilities. Whereas a gen-
eral lack of counseling and support of treatment adherence hampers 
successful, relapse-free cure.3 Moreover, most cases treated in the pri-
vate sector are never notified to public health authorities.4 Estimating 
the numbers of patients being treated in the private sector is important 
since it provides information about the performance of a public system 
in detecting tuberculosis cases and also helps in planning for govern-
ment intervention in the private sector.5 Hence, it is crucial to assess 
the scale of the problem. This crucially includes the undetected burden 
that exists outside the public health domain.6A study of patient behavior 
from 13 countries reported that approximately 60% of TB patients begin 
their care seeking in the private or informal sectors, including pharma-

cies.7 Pharmacies are highly accessible in India due to their vast numbers 
(around 800,000 nationally).8 long opening hours and absence of user 
fees. For many patients, pharmacies may be their first point of contact, 
where most drugs, including antibiotics, can be purchased Over-the-
counter (OTC).9 Management of the patients was benchmarked against 
guidelines for pharmacists from the Government of India and the Indian 
Pharmaceutical Association.10In this study, we evaluate the dispensing 
pattern and practices of community pharmacies towards antituberculo-
sis drugs to understand the current trend of Pharmacy practice.

MATERIALS AND METHODS
The study was conducted at Belagavi city, Karnataka, India on 228 phar-
maceutical outlets. A structured interview form was used to assess avail-
ability and non-availability of Anti-TB drugs, Community pharmacist 
dispensing pattern of Anti-TB drugs in weekly and monthly basis. In 
person interviews were administered after obtaining a written consent.

Ethical Considerations
This project was approved by KLE University Ethics committee on hu-
man subjects, KLE Academy of higher education and research, deemed 
to be university, Belagavi, Karnataka state, India, (Ref No. KAHER/
Ethics/2018-19/D-129). Survey consent was taken from each commu-
nity pharmacist of the shop about the study participants, voluntary in-
volvement and confidentiality. The community pharmacists were asked 
to sign and seal/stamp in both survey consent form and structured ques-
tionnaires. 
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Study Design and Study Settings
A Cross sectional study was conducted in Belagavi city, Karnataka state, 
India, during June 2018 to April 2019. All the registered pharmaceuti-
cal outlets in Belagavi district were included for the study. Pharmacies 
dealing as wholesale distributors or attached with hospital were excluded 
from the study. Community pharmacist information leaflet were distrib-
uted in regional language Kannada and English. The community phar-
macist information leaflet includes the study objectives, role of commu-
nity pharmacist in tuberculosis control and care, burden of tuberculosis 
in India and in district.

Study Setting and Participants
The study was implemented in Belagavi, Karnataka, India with a popula-
tion of approximately 5 lakhs residents. The study population encom-
passed registered community pharmacy outlets.

Date Collection and Data Analysis
The survey included the community pharmacy details. All the data ob-
tained was tabulated using Microsoft Excel (Microsoft Corporation, CA, 
USA). Descriptive Statistics was performed for all the data collected us-
ing the R statistics package 3.5.2 (R Project for statistical computing, Vi-
enna, Austria).

Study Sample Selection
A total of 228 Pharmacy shops were surveyed. Drug distributors, non-
availability of qualified pharmacist on the time of survey, In-house hos-
pital pharmacy shops are excluded from the study. Only qualified phar-
macist or registered pharmacist at the time of survey has been included 
in the study (Figure 1).

Instruments and Instrumentation
A self-designed questionnaire was pre-tested through piloting among 20 
randomly selected pharmacies, including those located in urban areas. 
Pilot questionnaire feedback was used to modify for educational back-
ground and dispensing practices regarding dispensing pattern of Anti-

TB drugs. The modified questionnaire were distributed to the sample 
population. This study was carried out during pharmacy working h and 
the study was conducted under the close supervision of the researcher.

RESULTS
A total of 228 community pharmacists participated in the survey by pro-
viding answers to all relevant questions. Of these, 204 community phar-
macists (90.35%) were male and 22 community pharmacists (9.65%) 
were female. The majority of 198 community pharmacist (86.84%)pos-
sessed a Diploma in Pharmacy (D. Pharm) followed by 12 community 
pharmacist (5.26 %) with Bachelor of Pharmacy (B. Pharm) degree, 3 
community pharmacist (1.32%) with Master of Pharmacy (M. Pharm) 
which is summarized in (Table 1).
86 community pharmacies (37.72%) were dispensing Anti-TB drugs, 
131 community pharmacies reported (57.46%) non availability of Anti-
TB drugs, 9 community pharmacies (3.94%) reported having dispensed 
Anti-TB drugs but stopped because of non-availability of tuberculosis 
patients and 2 community pharmacies (0.88%) had stopped dispensing 
of Anti-TB drugs and the tuberculosis patients were notified to District 
RNTCP by community pharmacist (Figure 2).
54 community pharmacies were expecting 136 to 181 tuberculosis pa-
tients to purchase Anti-TB drugs in a month. The majority (37.04%) 
of the community pharmacies dispensing 2 to 3 tuberculosis Patients 
Anti-Tb drugs monthly. We observed that seven (12.96%) community 
pharmacies were located in proximity to Government civil hospital, 
which estimated 108 to 137 tuberculosis patients seeking Anti-TB drugs 
monthly (Table 2). Six community pharmacies were expecting 35 to 57 
tuberculosis patients to purchase Anti-TB drugs per week. Two commu-
nity pharmacies dispensing Anti-TB drugs (33.33%), which received 2 to 
3 tuberculosis patients per week (Table 3). Four community Pharmacies 
(66.67%) were dispensing anti-TB drugs, which received 33 to 54 tuber-
culosis patients per week. Remaining 26 community pharmacist did not 
provide an estimate for the number of tuberculosis patients at the time 
of interview.

Table 1: Details of Distribution of Gender Pharmacist, Community 
Pharmacies and Qualification of community pharmacist.

Details of community 
Pharmacies

Number %

Gender Distribution

Male 206 90.35

Female 22 9.65

Total 228 100

Others
Drug Distributors/ Wholesale 

shop 180 78.95

Non availability of Qualified 
Pharmacist 80 35.09

In-house hospital Pharmacies 15 6.58

Qualifications

B. Pharm 12 5.26

D. Pharm 198 86.84

D. Pharm with other degree 15 6.58

M. Pharm 3 1.32

Total 228 100.00

Table 2: Community Pharmacist dispensing Anti-TB drugs on monthly 
basis.

Sl. No
Number of Tuberculosis 

patients

Number of 
Community 
Pharmacies

%

1 1 t o2 Patients 8 14.81

2 2 to 3 Patients 20 37.04

3 3 to 4 Patients 7 12.96

4 3 to 5 Patients 2 3.70

5 4 to 5 Patients 4 7.41

6 5 to 10 Patients 3 5.56

7 10 to 15 Patients 3 5.56

8 10 to 20 Patients 1

9 15 to 20 Patients 1

10 20 to 25 Patients 1

11 50 to 55 Patients 1

12 5 to 6 Patients 1

13 6 to 7 Patients 1

14 2 to 4 Patients 1 12.96

Total 136 to 181 Patients 54 100.00
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We observed an interesting dispensing pattern of Anti-TB drugs 53 
community pharmacist were (61.62%) dispensing Anti-TB drugs based 
on prescription of Private Physicians. 5 community pharmacies (5.82%) 
dispensing Anti-TB drugs based on prescription of Government Phy-
sicians. 8 Community pharmacies (9.30%) were dispensing Anti-TB 
drugs through both Private and Government physicians, remaining 20 
community Pharmacies (23.26%) had no idea of dispensing pattern of 
Anti-TB drugs. (Table 4)

DISCUSSION
The study assumes significance by the principle that DOTS service 
through RNTCP for TB is made available to the public by the Govern-
ment free of charge, which includes free diagnostics and nutritional sup-
ports to the patients. This is particularly important as India is aiming to 
achieve ‘Universal Access’ for quality assured diagnosis and treatment 
under RNTCP.11 Further, the emergence of multi-drug resistant TB is 
posing a serious threat to the effective control of the disease in India. In 
this context, community pharmacies have a big role to play.
In summary, this study assessed 228 community pharmacies for their 
availability and dispensing pattern of Anti-TB drugs. It was observed 
that 37.52% of the community pharmacies were dispensing Anti-TB 
drugs. This indicates that TB patients are not sufficiently aware of the 
free treatment provided by the RNTCP and are hence relying on drugs 
available through community pharmacies. This reflects on the financial 
burden that the TB patient bears when purchasing drugs from commu-
nity pharmacies thereby contributing to a major reason for the discon-
tinuation of treatment of TB patients, before the full course of treatment 

Table 3: Community Pharmacist dispensing Anti-TB drugs on weekly 
basis.

Sl. No Number of Tuberculosis 
patients

Number of 
Community 
Pharmacies

%

1 2-3 Patients 2 33.33

2 3-4 Patients 1

3 5-10 Patients 1

4 10-20 Patients 1

5 15-20 Patients 1 66.67

Total 35-57 Patients 6 100.00

Remaining 26 Community Pharmacist have no idea of dispensing Anti-TB 
drugs.

Table 4: Dispensing pattern of Anti-TB drugs.

Dispensing Pattern of Anti-TB drugs No. %

Government Physician 5 5.82

Private Physician 53 61.62

Both Government Physician and private 
Physician

8 9.30

No idea on dispensing pattern 20 23.26

Total 86 100.00

regimen is completed, as major community pharmacies do not maintain 
fallow up records. It may lead to drug- resistant TB. This understand-
ing is significantly relevant in context with the Indian Pharmaceutical 
Association (IPA) continued efforts to integrate community pharmacies 
with the RNTCP-DOTS program. Prohibiting the guidelines and regula-
tions of dispensing of antibiotics, including Anti-TB medicines, without 
prescription should be enforced to prevent further development of drug- 
resistance TB.
Community pharmacists have not been engaged in national policy 
discussions around TB control. However, recent years have seen some 
progress in this area culminating in the memorandum of understand-
ing between the Central TB Division and the Indian Pharmaceutical 
Association, the All India Organization of Chemists and Druggists, 
the Pharmacy Council of India and the SEAR Pharm forum to “engage 
pharmacist’s in RNTCP for TB Care and Control in India”. Over the past 
decade, there have been projects focused on engaging pharmacists in In-
dia.10 But such Public-Private Mix (PPM) partnerships are yet to reach 
desired scale.12

CONCLUSION
The efforts of the RNTCP the DOTS programs can be effective only if 
the private sector stakeholders, especially community pharmacies, are 
involved in the National Strategic Plan (NSP) 2017 – 2025 to achieve a 
rapid decline in the burden of TB, mortality and morbidity, while work-
ing towards the elimination of TB in India by 2025. Furthermore, the 
public and tuberculosis patients should be made more aware of the free 
DOTS treatment facility provided by RNTCP.

Figure 1: Sample Size selection across Belagavi city.

Figure 2: Availability and non-availability of Anti-TB drugs.
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New validated ultra high performance liquid 

chromatographic method for estimation of Ranolazine 

hydrochloride 
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Sanjay, Mahendra Kumar Chouhan and Sunil Satyappa Jalalpure  

 
Abstract 
In present work attempt has been made to develop and validate new Ultra High Performance Liquid 

Chromatographic (UHPLC) method for estimation of Ranolazine hydrochloride. A simple, selective, 

specific and precise UHPLC method was developed for estimation of Ranolazine Hydrochloride in bulk 

powder. Method was developed by using mobile phase composition Methanol: 0.1% Orthophosphoric 

Acid (50:50 v/v) and the separation were achieved using BDS Hypersil C18 (250mm x 4.6mm, 5µm) 

column. The flow rate was adjusted to 1.5 ml/min and the temperature was maintained at 200 C. UV 

detection was monitored at 224 nm. The volume of the sample injected was 10 µl. The retention time of 

Ranolazine was found to be at 8.9 min. It showed linear response between the concentration ranges of 

20-100 µg/ml with correlation coefficient was found to be 0.999. The method was validated for accuracy, 

precision, robustness as per the ICH Guidelines and all the values of validation was found to be within 

the acceptance. A new UHPLC method was developed for estimation of Ranolazine and it was validated 

as per ICH Guidelines. Hence it can be concluded that method was new, simple, selective, specific, 

precise and found to be economic for estimation of Ranolazine in bulk powder. 

 

Keywords: Ranolazine HCl, UHPLC, ICH guidelines, precise, hypersil C-18 

 

1. Introduction 

Ranolazine (Fig 1) is derived from piperazine and an anti-anginal which acts as a sodium 

channel blocker and also prevents the sodium dependent calcium channels which are 

responsible for myocardial ischemia [1]. Many branded formulations containing Ranolazine 

were available in market. Hence the quality control analysis of Ranolazine in bulk and its 

formulation play an important role. Literature survey revealed very few analytical methods for 

the estimation of Ranolazine HCl have been developed and validated. Methods such as UV-

Spectrophotometric [2], HPLC [2, 4-9] were reported. In the present research an attempt has been 

made to develop a new, simple, precise and accurate UHPLC method foe estimation of 

Ranolazine HCl which will be helpful for the routine analysis of Ranolazine HCl. 

 

 
 

Fig 1: Structure of Ranolazine HCl 

 

2. Material and Methods 

2.1 Drug Sample 

2.2 Chemical and Reagents: All the chemicals and reagents used for analysis were analytical 

grade and obtained from Merck laboratories. Milli-Q water was used and it was obtained from 

Basic Science Research Laboratory from KLE College of Pharmacy, Belagavi. 
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2.3 Instruments used: The UHPLC used was of Shimadzu 

Prominence LC-30AD. The software used was Lab Solutions. 

The column used was BDS Hypersil C18 (250 x 4.6mm, 5µ). 

Detection was done using a PDA Detector. Analytical balance 

used was of Uni Bloc of Shimadzu make. Eutech Instruments 

pH meter was used and the sonication was done using 

Branson 1800 sonicator. 

 

2.4 Method Development 

Development of UHPLC method was started with the 

selection of mobile phase system and stationary phase 

selection. Literature survey has been done and solubility’s of 

Ranolazine in various solvents were checked and trials were 

carried out using different mobile phase composition. 

 

2.4.1 Preparation of 0.1% Orthophosphoric Acid 

Transfer 500 ml of Millipore water in a 500 ml beaker. With 

the help of a calibrated digital pipette, pipette out 0.1 ml of 

Orthophosphoric acid and transfer into a beaker containing 

water. Filter the mobile phase by using 0.2 µ Nylon syringe 

filter. 

 

2.4.2 Preparation of mobile phase 

Methanol filtered through 0.2 µ Nylon syringe filter and 

degassed and 0.1% Orthophosphoric acid degassed. 

 

2.4.3 Ranolazine HCl Standard Preparation 

Weigh accurately 10 mg of Ranolazine HCl and transfer into 

a 10 ml volumetric flask and make up the volume with 

methanol to 10 ml. it gives stock solution of 1000 µg/ml. 

Pipette out 2.5 ml from above stock solution and transfer into 

a 25 ml volumetric flask and make up the volume to 25 ml 

with methanol. It gives stock solution of 100 µg/ml.  

 

2.4.4 Working Standard for Ranolazine HCl 

Pipette out 6 ml of stock solution and transfer into 10 ml 

volumetric flask and make up the volume to 10 ml with 

methanol to give working stock solution of 60 µg/ml. 

 

2.4.5 Determination of retention time of Ranolazine 

Working standard solution containing 60 µg/ml of Ranolazine 

was injected into UHPLC which was supported with Hypersil 

C-18 column as stationary phase and mobile phase composed 

of Methanol: 0.1% Orthophosphoric Acid (50:50 v/v). The 

flow rate was adjusted to 1.5 ml/min and the temperature was 

maintained at 200 C. UV detection was monitored at 224 nm. 

The volume of the sample injected was 10 µl. The 

Chromatogram was obtained and Retention time was 

determined.  

 

2.5 Validation of UHPLC method [10,11] 

In order to check the performance of developed UHPLC 

method, validation was performed as per ICH Guidelines 

using Specificity, selectivity, linearity, precision, accuracy 

and robustness parameters.  

 

2.5.1 System Suitability  

Six replicates of a solution containing analyte of working 

concentration were injected to determine the precision and 

accuracy of the system. 

 

2.5.2 Specificity and Selectivity 

It was performed by injecting the triplicates of mobile phase 

and sample solutions into UHPLC. Standard solutions was 

prepared and injected into the UHPLC system and the 

Amount Found, Peak Area, % Label claim were calculated. 

Mean and %RSD were found within the limits. 

 

2.5.3 Linearity 

2.5.3.1 Preparation of linear dilution: From the stock 

solution of Ranolazine HCl 100 µg/ml, pipette out 2ml, 4ml, 

6ml, 8ml, 10ml and transfer each ml into separate 10 ml 

volumetric flask to get the final concentration of 20µg/ml, 

40µg/ml, 60µg/ml, 80µg/ml, 100µg/ml. The freshly prepared 

linear dilutions were injected into UHPLC in triplicates. 

 

2.5.4 Precision 

In order to prove precision of method, working standard 

solution containing Ranolazine HCl were injected into 

UHPLC in six replicates on two different days and on the 

same day at different time intervals. 

 

2.5.5 Robustness 

It was performed by changing the flow rate and temperature 

conditions and injecting the working standard solution 

containing Ranolazine HCl into UHPLC. 

 

2.5.6 Ruggedness 

In order to prove the repeatability of developed analytical 

method six replicates of working standard Ranolazine 

solution were injected by different analyst on different days. 

 

2.5.7 Limit of Detection and Limit of Quantification 

It was calculated from the standard calibration plot and 

statistical calculations. 

 

2.5.8 Accuracy 

Accuracy was performed by the Standard Addition Method at 

three different levels. Weighed 10 mg Ranolazine 

Hydrochloride and transfer it into 10 ml volumetric flask and 

make up the volume to 10 ml with methanol to get stock 

solution of 1000 µg/ml. pipette out 2.5 ml and transfer it into 

25 ml volumetric flask and makeup the volume to 25 ml with 

methanol to get stock solution of 100 µg/ml. Pipette out 1.5 

ml, 3 ml, 4.5 ml from above solution and transfer each ml into 

individual 10 ml volumetric flask to get 15 µg/ml, 30 µg/ml, 

45 µg/ml. 

 

2.5.9 Accuracy of Ranolazine Hydrochloride at three 

different levels 

Level-I (50 %): 30 µg/ml of stock solution of Ranolazine 

Hydrochloride was spiked with 50 % i.e 15 µg/ml and 

injected. 

Level-II (100 %): 30 µg/ml of stock solution of Ranolazine 

Hydrochloride was spiked with 100 % i.e 30 µg/ml and 

injected. 

Level-III (150 %): 30 µg/ml of stock solution of Ranolazine 

Hydrochloride was spiked with 150 % i.e 45 µg/ml and 

injected. 

 

3. Results and Discussion 

3.1 Method Development 

UHPLC method was developed for estimation of Ranolazine 

in bulk powder using mobile phase composition Methanol: 

0.1% Orthophosphoric Acid (50:50 v/v) and the separation 

was achieved using BDS Hypersil C18 (250mm x 4.6mm, 

5µm) column. The flow rate was adjusted to 1.5 ml/min and 

the temperature was maintained at 200 C. UV detection was 
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monitored at 224 nm. The volume of the sample injected was 

10 µl. Retention time of Ranolazine HCl was found to be at 

8.9 min. The chromatographic conditions were presented in 

Table 1 and chromatogram was showed in Fig. 2. System 

Suitability parameter were performed and from the 

chromatograms obtained Plate count, tailing factor, resolution 

and reproducibility were analyzed. System suitability data 

presented in Table 2. 

 

3.2 Method Validation 

Developed UHPLC method was found to be specific and 

selective as the mobile phase not eluting any components at 

the retention time of analyte. The data obtained were 

presented in Table 3. Linearity was carried out for Ranolazine 

of working level concentration from 20.0 µg/ml to 100 µg/ml. 

The linearity regression correlation coefficient was within 

limits and found 0.999. The % RSD for the peak area and 

retention time was found within the limit. Data of linearity 

were showed in Table 4 and calibration graph were showed in 

Fig.3. Precision was carried out on different time intervals 

and on different days. Mean and % RSD were found within 

the limits an data presented in Table 4. Robustness were 

Analyzed by modifying the method parameters. Variations in 

temperature, total flow were made and the outcome was 

analyzed and calculated. Data were presented in Table 5 and 

Table 6. Ruggedness and Repeatability were carried out by 

injecting six replicates of the sample solution having target 

level of the analyte. Retention time, peak area were recorded. 

The mean, standard deviation and % RSD were found within 

the limits. Data were presented in Table 7. Samples were 

spiked at three levels 50 %, 100 %, 150 % of the target 

concentration. Three replicates for each level were analysed. 

Theoretical plate, % recovery were calculated. Mean and % 

RSD were found within the limits. Accuracy data were 

presented in Table 8. In the proposed method the estimation 

of Ranolazine HCl has been done using UHPLC and is a new 

method as compared to previously performed works. The 

work done using UHPLC shows better peak resolution and 

faster elution of the peak. The mobile phase that is used is 

Methanol:0.1% Orthophosphoric acid and it shows a better 

peak elution and shows a peak retention at 8.9 min. The 

method shows theoretical plate count more than 2000 and a 

tailing factor less than 2. The LOD and LOQ was found to be 

0.1353 and 0.4198 respectively. 

 
Table 1: Chromatographic Conditions used for UHPLC Analysis 

 

Parameter Values 

Mobile Phase Methanol: 0.1% OPA (50:50 v/v) 

Diluents Methanol 

Column BDS Hypersil C18(250 × 4.6 mm, 5 µm) 

Pressure 65 kgf/c 

Temperature 20 oC 

Tot Amount 1.5 ml/min 

In. Volume 10 µl 

UV Wavelength 224nm 

 

 
 

Fig 2: Chromatogram of Ranolazine HCl 

 
Table 2: System Suitability Table of Ranolazine Hydrochloride 

 

Sample 
Retention 

Time 

Peak 

Area 

Theoretical 

Plate 

Tailing 

Factor 

1 9.063 min 336306 4376 1.297 

2 9.067 min 333943 4319 1.298 

3 9.049 min 340312 4395 1.34 

4 9.019 min 334830 4385 1.311 

5 8.980 min 342291 4343 1.333 

6 8.921 min 333442 4421 1.331 

Mean 9.016 min 336854 4373.16 1.318 

% RSD 0.04 0.2   

 

Table 3: Linearity of Ranolazine Hydrochloride 
 

Concentration (µg/ml) Peak Area 

20.0 µg/ml 117439 

40.0 µg/ml 234754 

60.0 µg/ml 337371 

80.0 µg/ml 459616 

100.0 µg/ml 558103 

Mean 341456.6 

Equation for Regression Line Y= 5531 x + 9599.6 

Correlation Coefficient (r2) 0.999 

 

 
 

Fig 3: Linearity Graph of Ranolazine Hydrochloride  



 

~ 385 ~ 

The Pharma Innovation Journal 

Table 4: Specificity Table of Ranolazine Hydrochloride 
 

Conc Peak Area Amt Found % Label Claim 

60 µg/ml 337371 59.26 98.76 

60 µg/ml 342798 60.24 100.40 

Mean 340084.5 59.75 99.58 

SD 3837.46 0.6929 1.1596 

%RSD 1.12 1.15 1.16 

 

Table 5: Precision Data of Ranolazine HCl 
 

 Intraday Precision Interday Precision 

Sample Peak Area 1 Peak Area 2 Peak Area 3 Day 1 Day 2 Day 3 

1 363324 337371 333943 334830 333442 340350 

2 361845 336306 335821 342291 333943 333069 

3 362146 334861 340312 337721 338255 342291 

Mean 362438.3 336179.3 336692 338280.6 335509 338570 

% RSD 0.21 0.37 0.97 1.11 0.78 1.43 

 

Table 6: Robustness Table of Ranolazine Hydrochloride 
 

 At 1.3 ml/min Total Flow At 1.7 ml/min Total Flow 

Sample Retention Time Peak Area Retention Time Peak Area 

1 9.987 min 383105 7.704 min 300476 

2 9.961 min 391352 7.666 min 299470 

Mean 9.974 min 387228.5 7.685 299973 

% RSD 0.18 1.5 0.34 0.23 

 

Table 7: Robustness Table of Ranolazine Hydrochloride 
 

 At 150 C Temperature At 250 C Temperature 

Sample Retention Time Peak Area Retention Time PeakArea 

1 8.867 min 333040 8.013 min 326446 

2 9.012 min 329177 7.983 min 332646 

Mean 8.939 min 331108.5 7.998 min 329546 

% RSD 1.14 0.82 0.26 1.3 

 

Table 8: Ruggedness Table of Ranolazine Hydrochloride 
 

Samples Retention Time Peak Area 

1 9.063 min 336306 

2 9.067 min 333943 

3 9.049 min 340312 

4 9.019 min 334830 

5 8.980 min 342291 

6 8.921 min 333442 

Mean 9.016 min 336854 

SD 0.056  

% RSD 0.04 0.2 

 

Table 9: Accuracy Table of Ranolazine Hydrochloride 
 

Levels 
Conc. 

mcg/ml 

Qty Added 

mcg/ml 

Amt Recovered 

mcg/ml 

% 

Recovered 
% RSD 

50 % 30 15 22.09 98.1 0.002 

50 % 30 15 22.09 98.1 0.06 

50 % 30 15 22.09 98.1 0.06 

100 % 30 30 30.21 100.7 0.29 

100 % 30 30 30.21 100.7 0.081 

100 % 30 30 30.21 100.7 0.21 

150 % 30 45 37.39 99.7 0.26 

150 % 30 45 37.39 99.7 0.61 

150 % 30 45 37.39 99.7 0.34 

 

4. Conclusion 

A new UHPLC method was developed and validated for 

estimation of Ranolazine in bulk powder. The use of RP C18 

showed compatibility with analyte with good Peak Area, 

Theoretical Plate Count, Retention Time and Tailing Factor. 

Validation results of analysis reveals all the parameters were 

within the acceptable range which indicated method was 

specific, selective, linear, precise, robust, rugged and accurate 

for estimation of Ranolazine. 
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Introduction 

Metoprolol is a cardio selective β1-adrenergic blocking agent used for acute myocardial infarction (MI), heart failure, angina 

pectoris and mild to moderate hypertension. It may also be used for supra ventricular and tachyarrhythmia’s and prophylaxis 

for migraine headaches. Metoprolol selectively blocks cardiac β1-adrenergic receptors with little activity against β2-

adrenergic receptors of the lungs and vascular smooth muscle. Metoprolol possesses a single chiral Centre and is 

administered as a racemic mixture. Ranolazine is an antianginal medication (FIG. 1). 

 

 

FIG. 1. Metoprolol and Ranolazine. 

 

Abstract 

A  simple,  rapid, precise  and  accurate  RP-HPLC  method  has  been  developed  for estimation  of  newer  Anti-anginal  drugs  Metoprolol  

and  Ranolazine  through  single as  well as  simultaneous  estimation. HPLC instrumentation used was AGILENT (1100), CHEMSTATION 

software, column used was PRIMESIL (C18, 4.6 × 250 mm length, 5µm). Mobile phase used was Methanol: 0.05% and 0. 1% OPA Water 

(40:60, 50:50 and 45:55) at  flow  rate  of 0.7 ml/min and 1.0 ml/min wavelength  was  selected  at 224nm,  225nm  and  230nm. The recovery 

studies of the method gave good results in the range of 99.89% to 100.48% with less than 2% of RSD. 

 

Keywords: Metoprolol; Ranolazine ; RP-HPLC; Simultaneous estimation; Validation 
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Mobile phase 

Methanol: 0.05% OPA WATER 40:60 with 225 nm at 0.7 mL/min at 20µl size. The peaks were well defined with good 

resolution. Therefore the following chromatographic condition kept constant throughout the Metoprolol Drug estimation 

(FIG. 2). 

 

 

FIG. 2. Chromatographic condition kept constant throughout the Metoprolol drug estimation. 

 

Assay methodology: Peak Area of Internal Standard/Peak Area of API (or) Analyte=F (Conc of Internal Standard/Conc of 

API (or) Analyte. 

 

Alternatively a known quantity of API/Analyte is spiked and the standard sample and sample of interest is compared with the 

peak area. The developed method is so robust that both single API as well as simultaneously the sample can be assayed using 

standard addition method or variant of peak area analysis [1-8]. 

 

Preparation of diluents: Methanol and 0.5% OPA Water in the ratio of 40:60 is used. 

 

Preparation of standard solution: Standard Metoprolol 10 mg in 10 ml Methanol solution=1000 µgm/mL Metoprolol 

solution-Stock-1. Serial dilutions of 20 µgm/mL, 30 µgm/mL, 40 µgm/mL, 50 µgm/mL and 60 µgm/mL Metoprolol from 

stock. 

 

Preparation of sample solution: Total weight of 20 t Powder weight=3.134 gms. Average Powder Weight=0.1567 gms/t. 

Equivalent Weight for 10 mg=10 × 156.7/50=31.34 mg. Take 31.34 mgs in 10 ml methanol i.e.=1000 µgm/mL Metoprolol. 

 

Ranolazine Drug Estimation 

Chromatographic conditions of trials 

Mobile phase was MeOH: 0.05% OPA 50:50 with 225 nm at 0.7 mL/min at 20 µl size, peaks well defined. 
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Preparation of mobile phase: Mixture of Methanol and 0.05% OPA Water is used in the ratio 50:50. Preparation of 

standard solution Standard Ranolazine 10 mg in 10ml of Methanol=1000 µgm/mL Ranolazine-Stock-1. Hence serial 

dilutions of 2 µg/ml, 5 µg/ml, 10 µg/ml, 15 µg/ml, 20 µg/ml, 25 µg/ml and 30 µg/ml Ranolazine respectively from stock. 

Preparation of sample solution Total weight of 20 t Powder weight=15.3240 gms Average Powder Weight=0.7662 gms/t. 

Equivalent weight for 10 mg=10 × 766.2/500=15.32 mg Take 15.32 mgs in 10 ml Methanol=1000 µgm/mL Ranolazine 

(FIG. 3). 

 

 

FIG. 3. Standard peak sample peak. 

 

Metoprolol and Ranolazine Drugs Simultaneous Estimation 

Mobile phase methanol 

 0.1% OPA WATER 45:55 with 225 nm at 1 mL/min at 10 µl size. 

 

Chromatographic condition Trail 1 and 2 (FIG. 4). 

 

 

FIG. 4. Optimized method with proper resolution and RT and theoretical plates. 

 

Preparation of mobile phase mixture of methanol and 0.1% OPA water in ratio 4:55 (FIG. 5). 
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FIG. 5. Standard peak and sample peak. 

 

Metoprolol Drug Estimation 

Precision 

Precision (system precision) was determined by inter day precision and intraday precision. Relative Standard Deviation 

(RSD) was calculated for both six injections and found in 2% (TABLE 1). 

 

TABLE 1. Precision of Metoprolal drug. 

Intraday Precision 

Conc. µgm/ml Area II Mean Amt found % Amt found SD % RSD 

10 360.5 359.44 359.97 10.10 101.02 0.75 0.21 

30  1119.11 1120.04 1119.58 30.49 101.65 0.66 0.06 

60  2231.61 2230.47 2231.04 60.01 100.02 0.81 0.04 

Inter day Precision 

10  359.9 359.33 359.61 10.09 100.90 0.40 0.11 

30  1118.63 1116.21 1117.42 30.43 101.43 1.71 0.15 

60  2220.91 2230.47 2225.69 60.07 100.12 6.76 0.30 

 

Conclusion 

The parametric value not to true value on repeated experimentation. The inter day and intraday precision studies were 

conducted in three different concentrations of the standard (initial, medium and final concentrations) 10 µgm/ml, 30 µgm/ml 

and 60 µgm/ml in triplicate in a day and on three consecutive days, analysis of sample and standard are in accordance with 

ICH 21 CFR guidelines and the method is robust. The value of RSD for Metoprolol drug found to be less than 2% assay was 

100% to 103%. 
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Accuracy 

Accuracy was determined by the assay 80%, 100% and 120% in the accuracy the amount of drug at each concentration was 

calculated and the % recovery was determined by using the formula. 

 

 % Recovery=(Amount Recovered)/(Amount added) × 100 (TABLE 2). 

 

TABLE 2. Accuracy. 

80% 

Conc. µgm/ml Spiked conc. Area           Amount   

% 

Recovered 

       found recovered   

10 8 650.96 17.91 7.91 98.93 

10 8 651.87 17.93 7.93 99.23 

  

  

  

  Mean 17.92 7.92 99.08 

  SD 0.01 0.01 0.21 

  % RSD 0.05 0.13 0.21 

100% 

10 10 722.94 19.84 9.84 98.46 

10 10 725.99 19.92 9.92 99.28 

  

  
  

  Mean 19.88 9.88 98.87 

  SD 0.06 0.06 0.58 

  % RSD 0.3 0.6 0.59 

120% 

10 12 798.66 21.87 11.87 98.99 

10 12 79928 21.89 11.89 99.13 

  

  

  

  Mean 21.88 11.88 99.06 

  SD 0.01 0.01 0.1 

  % RSD 0.05 0.09 0.1 

 

Conclusion: The measurement of true value on repeated experimentation. The interday/intraday precision studies were 

conducted by using three different concentrations of the standard (initial, medium and final concentrations) 10 µgm/ml, 30 

µgm/ml and 60 µgm/ml in triplicate in a day and on three consecutive days. Analysis' of sample and standard are in 

accordance with ICH 21 CFR guidelines the mean % Recovery of Metoprolol was found to be 98% to 103. 

 

Robustness 

A study was conducted in change in flow rate, wavelength change, and mobile phase ratio variation. The system study 

parameters were evaluated (TABLE 3). 
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TABLE 3. Robustness. 

Flow Rate 0.6 mL/min Flow Rate 0.8 mL/min 

Sr No  Conc. µgm/ml Area Sr No Conc. µgm/ml  Area 

1 60  2569.62 1 60  1952.85 

2 60  2574.23 2 60  1951.27 

  Mean 2571.93   Mean 1952.06 

  SD 3.26   SD 1.12 

 

% RSD 0.13   % RSD 0.06 

Mobile Phase 39+61 ml water 

 

Mobile Phase 41+59 ml Water 

1 60  2257.13 1 60  2262.39 

2 60  2251.28 2 60  2254.54 

  Mean 2254.2   Mean 2258.47 

  SD 4.14   SD 5.55 

  % RSD 0.18   % RSD 0.25 

Wavelength Change 224 nm   Wavelength Change 226 nm 

1 60  2299.37 1 60  2292.36 

2 60  2299.1 2 60  2292.86 

  Mean 2299.2   Mean 2292.61 

  SD 0.19   SD 0.35 

 

% RSD 0.01 

 

% RSD 0.02 

             

Conclusion: Robustness studies emphasis any changes in the analysis parameters say mobile phase composition, change in 

flow rate and detection wavelength. During initial stages of development of method, the method was subjected to small 

changes and the effect of small changes in method on the detection of analyte with regards to theoretical plates, RT values 

and stability etc. The % RSD for peak areas of all chromatograms of change in flow rate, mobile phase ratio and wavelength 

is found to be less than 2% and it is under acceptance criteria. The method is robust to analyse the analytes of interest with 

acceptable fudicial limits as per the ICH 21 CFR guidelines. 

 

 

Specificity 

Standard solutions was prepared and injected in HPLC system as per the test method (TABLE 4 and FIG. 6). 

 

 

 



www.tsijournals.com | April-2019 

 
 

7 

  

 
 
 
 
 
 

TABLE 4. Specificty. 

 Conc. Area  Amt. found % Claim 

40  1501.89 40.75 101.88 

40  1504.82 40.83 102.08 

Mean 1503.36 39.67 101.98 

SD 2.07 0.06 0.01 

% RSD 0.14 0.14 0.01 

 

 

 

FIG. 6. Peaks of assay. 

 

Specificity: The measurement of specificity in the presence of invariant excepients in the formulations were studied in the 

marketed formulations as well as API's the method is specific and selective for the analyte of interest with triplicate data 

analysis following. The % claim mean was found to 101.98%, and it is under criteria as per ICH 21 CFR guidelines within 

the permissible limits of interest. 

 

Linearity and range: Linearity is calculated in 6 concentrations of the analyte under test conditions.(10 mcg, 20 mcg, 30 

mcg, 40 mcg, 50 mcg, 60 mcg). The graph was plotted between the peak area and concentration in ppm and the correlation 

coefficient was calculated (TABLE 5 and FIG. 7). 

 

 

TABLE 5. Linearity and range. 

Sr. No . Conc. Area I Area II Mean SD % RSD 

1 10 350.42 351.03 350.72 0.43 0.12 

2 20 731.47 732.59 732.03 0.79 0.11 
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3 30 1123.78 1123.67 1123.725 0.08 0.01 

4 40 1457.58 1458.84 1458.21 0.89 0.06 

5 50 1824.51 1824.26 1824.385 0.18 0.01 

6 60 2235.9 2236.56 2236.23 0.47 0.02 

Avg SD 0.47 

 

 

FIG. 7. Linearity graph. 

 

Conclusion: Linearity graph showed a straight line and correlation coefficient was found to be greater than 0.9950. 

 

Limit of detection (LOD): As per Linearity chart  

Average standard deviation=0.47 and Slope=37.25 LOD=0.0416. 

 

Limit of Quantification (LOQ): As per Linearity chart  

Average standard deviation=0.47 and Slope=37.25 LOQ=0.1261. 

 

Conclusion: LOD and LOQ were in range of acceptance criteria. 

 

Ruggedness 

It is calculated by same concentration of the analyte by different analyst. using the operational and environmental conditions 

that may differ but are in the specified parameters of the assay (TABLE 6). 

 

TABLE 6. Ruggedness. 

Sr. No . Conc. Tab-Sol Area II Mean Amount found % Amount found SD % RSD 

1 40 1509.69 1508.12 1508.91 40.94 102.35 1.11 0.07 
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Conclusion: The expertise of ruggedness or endurance to the developed method to sustainability upon multiple users/analyst. 

The difference shown in the result of different analyst is showing less than 2%. and it is under criteria as per ICH 21 CFR 

guidelines within the permissible limits of interest. 

 

Forced degradation 

It is studied under treatment of analyte solution with 0.1N HCl, 0.1N NaOH, 10% H2O2, neutral and thermal conditions 

(TABLE 7 and FIG. 8).  

 

TABLE 7. Forced degradation. 

 Sr. No. Strength of HB/HA AREA %  Sr. No. Strength of Acid/Base AREA % 

1 0.1HCL1 hr 95.93% 5  10% H2O2 1 hr 87.00% 

2 0.1 HCL 2 hr 95.21% 6 10% H2O2 2 hr 84.58% 

3 0.1N NaOH 1 hr 95.96% 7 Neutral 1 hr 96.18 

4 0.1 N NaOH 2 hr 96.53% 8 Neutral 2 hr 94.75 

 

9 Thermal 24 hr 95.98 
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FIG. 8. Peaks of forced degradation. 

 

(The small peaks or signals are the Related Substance Impurity) as per the Pharmacopeia however the lack of Pure standards 

the same is not quantified and specified in the data set. Percentage Degradation of the drug Metoprolol was found in 

acceptance criteria. 

 

Ranolazine Drug Estimation 

Precision 
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TABLE 8. Precision. 

Intraday 

Conc Area II Mean Amount Found % Amt Found SD % RSD 

2 105.56 105.91 105.74 1.97 98.50 0.25 0.23 

15 584.06 584.13 584.10 15.19 101.22 0.05 0.01 

30 1126.39 1125.04 1125.72 30.15 100.50 0.95 0.08 

Inter day 

2 105.26 106 105.63 1.97 98.50 0.52 0.50 

15 590.42 590.48 590.45 15.36 102.40 0.04 0.01 

30 1135.59 1133.3 1134.45 30.39 101.30 1.62 0.14 

 

Conclusion 

The value of RSD for Ranolazine drug found to be less than 2, in acceptance criteria. The values found for % assay was 98% 

to 103%, in acceptance criteria (TABLE 8). 

 

Accuracy 

Accuracy was determined by the assay 80%, 100% and 120% in the accuracy the amount of drug at each concentration was 

calculated and the % recovery was determined by using the formula (TABLE 9). 

 

 % Recovery=(Amount Recovered)/(Amount added) × 100 

 

TABLE 9. Accuracy. 

80% 

Sr. No. Conc. µgm/mL Spiked conc. Area Amount found Amount recovered % Recovered 

1 10 8 685.53 17.99 7.99 99.93 

2 10 8 685.98 18 8 100 

      Mean 18 8 99.97 

      SD 0.01 0.01 0.05 

      % RSD 0.04 0.09 0.05 

100% 

3 10 10 748.67 19.73 9.73 97.38 

4 10 10 751.69 19.82 9.82 98.21 

      Mean 19.78 20.58 97.8 

      SD 0.06 0.06 0.59 
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      % RSD 0.32 0.31 0.6 

120% 

5 10 12 826.34 21.88 11.88 99.02 

6 10 12 828.35 21.93 11.93 99.48 

      Mean 21.91 11.91 101.58 

      SD 0.04 0.04 0.33 

      % RSD 0.16 0.3 0.32 

 

Conclusion: The mean % Recovery of Ranolazine was found to be 97% to 103% which falls under acceptance criteria. 

 

Robustness 

A study was conducted in change in flow rate, wavelength change, mobile phase ratio variation. The system study parameters 

were evaluated (TABLE 10). 

 

TABLE 10. Change in the flow rate. 

Flow Rate-0.6 ml/min Flow Rate-0.8 ml/min 

Sr. No. Conc. µgm/ml  Area Sr. No. Conc. Area 

1 15 L 683.3 1 15  508.82 

2 15  685.92 2 15  510.98 

  Mean 684.61   Mean 509.90 

  SD 1.85   SD 1.53 

 

% RSD 0.27   % RSD 0.30 

Mobile Phase 49+51 ml Water Mobile Phase 51+49 ml Water 

Sr. No. Conc. µgm/mL Area Sr. No. Conc. µgm/mL Area 

1 15  583.42 1 15  582.34 

2 15  587.66 2 15  585.9 

  Mean 585.5   Mean 584.12 

  SD 3.00   SD 2.52 

 

% RSD 0.51   % RSD 0.43 

Wavelength 223   Wavelength 225 

Sr. No. Conc. µgm/mL Area Sr. No. Conc. µgm/mL Area 

1 15  612.8 1 15  561.27 

2 15  615.44 2 15  560.2 

 Mean 614.1   Mean 560.74 
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 SD 1.87   SD 0.76 

 % RSD 0.30   % RSD 0.13 

 

Conclusion: The % RSD for peak areas of all chromatograms of change in flow rate, mobile phase ratio and wavelength is 

found to be less than 2% and it is under acceptance criteria. 

 

Specificity 

Standard solutions was prepared and injected into the HPLC system as per the test method. % assay calculated (TABLE 11). 

 

TABLE 11. Specificty. 

 Conc Area I Amount found % Claim 

25.00 931.46 24.78 99.12 

25.00 931.16 24.76 99.04 

Mean 931.31 39.67 99.08 

SD 0.21 0.01 0.00 

% RSD 0.02 0.04 0.00 

 

 

           

FIG. 9. Peaks of assay. 

 

Conclusion:  The % claim mean of Ranolazine was found to 99.08%, and it is under acceptance criteria (FIG. 9). 

 

Linearity 

Linearity is calculated in 6 concentrations of the analyte under test conditions. (2 mcg, 5 mcg, 10 mcg, 15 mcg, 25 mcg, 30 

mcg). The graph was plotted between the peak area and concentration in ppm and the correlation coefficient was calculated 

(TABLE 12 and FIG. 10). 
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TABLE 12. Linearity. 

Sr. No. Conc. Area I II Mean SD % RSD 

1 2 105.1 105.16 105.13 0.04 0.04 

2 5 226.06 225.75 225.905 0.22 0.10 

3 10 378.62 380.68 379.65 1.46 0.38 

4 15 584.89 584.49 584.69 0.28 0.05 

5 25 942.81 926.86 934.835 11.28 1.21 

6 30 1123.74 1124.18 1123.96 0.31 0.03 

        Avrg SD 0.51 

  

 

 

FIG. 10. Linearity graph. 

 

Conclusion: Linearity graph showed a straight line and correlation coefficient was found to be greater than 0.9950. 

 

Limit of detection (LOD): As per linearity, 

Average standard deviation=0.51 and Slope=33.95 LOD=3.3× 0.51 / 33.95=0.0827. 

 

Limit of quantitation (LOQ): As per linearity, 

Average Sd=0.51 and Slope=33.95 Therefore LOQ=10 × Avg.sd / Slope LOQ=0.1516. 

Conclusion: LOD and LOQ were in range of acceptance criteria. 

 

Ruggedness 

It is calculated by same concentration of the analyte by different analyst. Using the operational and environmental conditions 

that may differ but are in the specified parameters of the assay (TABLE 13 and FIG. 11). 
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TABLE 13. Ruggedness. 

Sr. No. Conc. Tab Sol Area II Mean Amt found % Amt find SD % RSD 

1 25 930.09 929.98 930.04 24.74 98.96 0.08 0.01 

 

 

FIG. 11. Peaks of Ruggedness. 

Conclusion: The difference shown in the result of different analyst is showing less than 2%. 

 

Forced degradation 

 

TABLE 14. Forced degradation. 

Strength of HA/HB Area %  Sr. No Strength of HA/HB Area % 

0.1HCL1 hr 94.91% 6 10 % H2O2 2 hr 71.95% 

0.1 HCL 2 hr 91.61% 7 Neutral 1hr 99.6 % 

0.1N NaOH 1 hr 99.44% 9 Neutral 2 hr 96.35% 

0.1 N NaOH 2 hr 96.68% 8 Thermal 24hr 90 % 

10 % H2O2 1 hr 82.00%  
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FIG. 12. Peaks of forced degradation study. 

 

% Degradation of the drug Ranolazine was found in acceptance criteria (TABLE 14 and FIG. 12). 
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Metoprolol and Ranolazine Simultaneous Estimation 

Mobile phase of methanol 

0.1% OPA Water (45:55) with a flow rate of 1.0 mL/min on PRIMESIL 5μm (250 mm × 4.6 mm) Column at ambient 

temperature at 230 nm (TABLE 15). 

 

Precision 

 

TABLE 15. Metoprolol and Ranolazine simultaneous estimation. 

Metoprolol Intraday 

SrNo  Conc Area I II Mean Found % Found SD % RSD 

1 5 93.4740 92.2747 92.87 4.95 99.00 0.85 0.91 

2 15 356.16 355.471 355.82 15.22 101.47 0.49 0.14 

3 30 734.378 736.323 735.35 30.03 99.89 1.38 0.19 

Inter day 

1 5 93.94651 93.54667 93.55 4.98 99.60 0.28 0.30 

2 15 350.869 351.8973 351.38 15.04 100.27 0.73 0.21 

3 30 733.456 733.589 733.52 29.96 99.87 0.09 0.01 

Ranolazine Intraday 

1 5 94.08824 93.38697 93.74 5.06 101.20 0.50 0.53 

2 15 386.9268 386.4139 386.67 15.02 100.13 0.36 0.09 

3 30 822.3304 828.4864 825.41 29.93 99.77 4.35 0.53 

Inter day 

1 5 94.58583 93.69086 93.69 5.06 101.20 0.63 0.68 

2 15 386.9733 385.8177 386.40 15.01 100.07 0.82 0.21 

3 30 832.4985 830.568 831.53 30.10 100.33 1.37 0.16 

 

Conclusion 

The value of RSD for both the drug found to be less than 2, in acceptance criteria. The values found for % assay was 98% to 

103%, in acceptance criteria. 

 

Accuracy of metoprolol 
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TABLE 16. Accuracy of Metoprolol. 

80% 

 Conc. Spiked  Area Conc. found Amount recovered % Recovered 

10 8  427.23 18.00  8.00  100.00 

10 8  426.48 17.97  7.97  99.62 

 

 

Mean 17.99  7.99  99.81 

 

SD 0.02 0.02 0.27 

 

% RSD 0.12 0.27 0.27 

100% 

10 10  480.57 20.09  10.09  100.90 

10 10 478.86 20.02  10.02  100.23 

 

 

Mean 20.06 20.58  100.57 

 

SD 0.05 0.05 0.47 

 

% RSD 0.25 0.24 0.47 

120% 

10 12  530.78 22.04  12.04  100.41 

10 12  527.42 21.91  11.91  99.32 

 

 

Mean 21.98  11.98 101.58 

     

 

SD 0.09 0.09 0.77 

 

% RSD 0.42 0.77 0.76 

 

TABLE 17. Ranolazine. 

80% 

Conc. µgm/ml Spiked  Area Amount found Recovered % Recovered 

10  8   468.53 17.80 7.80  97.65 

10  8   468.77 17.81 7.81  97.66 

  

  

  

   Mean 17.81 7.81  97.66 

   SD 0.01 0.01 0.01 

   % RSD 0.04 0.09 0.01 

100% 

10  10  530.79 19.92 9.92  99.20 

10  10  532.88 19.99 9.99  99.99 

  

  

  Mean 19.96 20.58  99.60 

  SD 0.05 0.05 0.56 



www.tsijournals.com | April-2019 

 
 

19 

  

 
 
 
 
 
 

    % RSD 0.25 0.24 0.56 

120% 

10  12  582.39 21.67 11.67  97.25 

10  12  581.87 21.65 11.65  97.13 

  

  

  

   Mean 21.66 11.66  101.58 

   SD 0.01 0.01 0.08 

   % RSD 0.07 0.12 0.08 

 

Conclusion: % Recovery of both drugs was found to be 97% to 103% which found in acceptance criteria (TABLES 16 and 

17). 

 

Specificity 

Assay was performed as per test condition (TABLE 18). 

 

TABLE 18. Specificity. 

a) Metoprolol  

 Conc. Area I Amount found % Claim 

10  223.69 10.06 100.60 

10  222.68 10.02 100.20 

Mean 223.19 39.67 100.40 

SD 0.71 0.03 0.01 

% RSD 0.32 0.07 0.01 

b) Ranolazine 

 Conc. Area l Amount found % Claim 

10  238.19 9.97 99.70 

10  240.51 10.05 100.50 

Mean 239.35 39.67 100.10 

SD 1.64 0.06 1.64 

% RSD 0.69 0.14 0.69 

 

Conclusion: The mean % claim of both drugs was found to be 100% in acceptance criteria. 

 

Linearity 
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Linearity is calculated in 6 concentrations of the analyte under test conditions.(5 mcg, 10 mcg, 15 mcg, 20 mcg, 25 mcg, 30 

mcg). The graph was plotted between the peak area and concentration in ppm and the correlation coefficient was calculated 

(FIG. 13). 

 

 

 

FIG. 13. Linearity graph. 

 

Linearity graph showed a straight line and correlation coefficient was found to be greater than 0.9950. 

 

Limit of detection (LOD): As per Linearity, METOPROLOL and RANOLAZINE  

Average standard deviation=0.6, 0.59 and slope=25.62, 29.43, LOD=0.77. and 0.066.  

 

Respectively, 

Limit of quantification (LOQ): As per linearity, 

Metoprolol: Average Standard deviation=0.6 and slope=25.62 LOQ=0.23. 

 

Ranolazine: Average Standard Deviation=0.59 and slope=29.43 LOQ=0.2004. 

 

Inference LOD and LOQ were in range of acceptance criteria. 

 

Conclusion 

The developed method for analyzing the Ranolazine and Metoprolol individually as simultaneously adhering to ICH 

guidelines developed analytical method is robust in Quantification of API's. 
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Abstract 
Aim: The objective of present investigation has been focused on formulation and 

characterization of aceclofenac loaded transfersomal transdermal patch as an alternative 

delivery method for localized drug action to the targeted site. Methods: Aceclofenac was 

encapsulated into transferosome vesicle by thin film hydration technique using different edge 

activators and characterized for particle size, vesicle morphology by scanning electron 

microscopy, entrapment efficiency and drug release. Later, the optimized SP2 and TW3 

transferosome formulations were selected for patch preparation by solvent casting method.  

Result: Transfersomal vesicles were found to be nanometric range [below 400 nm] with 

spherical structure. SP2 formulation showed maximum drug release of 86.4 % and entrapment 

efficiency of 76 % wherein TW3 formulation showed maximum drug release of 92.3 % and 

entrapment efficiency of 64 %. Vesicles formed with tween 80 are smaller than that with span 

80. Based on the in vitro permeation studies, aceclofenac loaded transfersomal patch was 

found to have greater drug permeation than a plain patch of aceclofenac. The results obtained 

revealed that aceclofenac in all the formulations was successfully entrapped with good 

uniformity and followed Higuchi’s drug release kinetic model with non-fickian mechanism. 

Conclusion: This research work suggested that aceclofenac loaded transfersomal transdermal 

patch can be a novel alternative approach to oral therapy in the treatment of arthritis.  

Keywords  
Aceclofenac, Arthritis, Transferosomes, Transdermal Patch, Vesicle. 
 

***** 
 
INTRODUCTION 
A current scenario of novel drug delivery system is 
shifted towards designing of nanoscale drug delivery 
which not only increases a therapeutic index but 
reduce drug toxicity also to achieve controlled and 
targeted drug delivery [1]. Novel drug delivery 
system (NDDS) involves combination of polymer 

science, pharmaceutics and molecular biology to 
provide an ease and convenience of drug 
administration, minimize drug degradation, delivery 
of accurate dose, increase drug bioavailability [2] as 
compared to conventional delivery system hence, 
transdermal drug delivery establishes itself as an 
integral part of novel drug delivery system which is 
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designed to deliver therapeutically effective amount 
of drug across the skin for local and systemic effects 
and could provide sustained drug release [3]. The 
major challenge of poor dermal permeability, 
unpredictable drug release and skin irritation in 
topical transdermal delivery may be resolved using 
an innovative approach such as iontophoresis, 
electrophoresis, sonophoresis, chemical permeation 
enhancers, microneedles and colloidal drug carrier 
systems like micellar solutions, vesicular system such 
as liposome, niosome, ethosome, transfersome as 
well as nanoparticles dispersion consisting of smaller 
particles size of 10 - 400 nm range [4]. 
Encapsulation of drug in vesicular structure is one 
such newer approach which can be expected to 
prolong the duration of drug in systemic circulation 
[5] and thereby reduce toxicity with advantages of 
improved bioavailability, delay elimination of rapidly 
metabolized drugs, incorporation of both hydrophilic 
and lipophilic drugs, decreases dosing frequency, 
enhanced stability and patient compliance [6]. The 
vesicular system is highly ordered assemblies which 
consist of one or more concentric lipid bilayers, when 
amphiphilic building blocks are confronted with 
water [7]. Transferosome is one such vesicular drug 
carrier system composed of phospholipid, surfactant 
and water for enhanced transdermal delivery. The 
surfactant here acts as an edge activator which 
destabilizes the lipid bilayer and increases the 
deformability of the vesicle and thereby imparts 
elasticity in the lipid bilayer structure [8]. 
Transferosome is first generation elastic vesicular 
carrier that resembles lipid vesicles called liposome 
in morphology but functionally can deform and pass 
through narrow constriction (from 5 to 10 times less 
than their own diameter) without measurable loss 
and thus high deformability gives better penetration 
of the intact vesicles [9]. Transferosome are 
biocompatible and biodegradable as they are made 
from natural phospholipids similar to liposomes and 
act as depot, releasing their content slowly and 
gradually, thus applied for systemic and topical drug 
delivery. The transfersomal patch has advantages 
over transfersomal gel because patch offer 
application of transferosome under occlusive 
conditions hence more permeation, lesser amount of 
active drug and gradual supply rather than a large 
dose [10]. 
Nonsteroidal anti-inflammatory drugs (NSAID’s) are 
the most commonly used drugs to reduce pain and 
inflammation, but their numerous well-described 
side effects can limit their oral use [11]. NSAID inhibit 
cyclo-oxygenase-2 enzyme which results in anti-
inflammatory action while block cyclo-oxygenase-1 

enzyme which protects the lining of the stomach 
from acid [12]. NSAID when applied topically in the 
form of transdermal patch, without reaching higher 
drug plasma concentration penetrate into the skin in 
amounts sufficient to exert local therapeutic effect 
and offer the advantage of local enhanced drug 
delivery to the affected tissues with reduced 
incidence of systemic adverse events. Aceclofenac is 
a phenyl acetic acid analog of diclofenac 
recommended for arthritis treatment to relief pain 
and inflammation and belongs to BCS Class II with 
poor water solubility (60 µg/ml). Aceclofenac appear 
to be well tolerating than conventional NSAID’s with 
lower incident of gastrointestinal adverse effects. 
Although the drug is rapidly absorbed following oral 
administration, its bioavailability is relatively low due 
to first pass effect [13]. Oral aceclofenac 
administration leads to unfavourable effects 
especially on the gastric mucosa due to PG inhibition 
and have reported to cause local irritation, 
gastrointestinal adverse effect [bleeding, ulceration, 
perforation] along with other side effects like 
dyspepsia (7.5 %) abdominal pain (6.2 %) nausea (1.5 
%) diarrhoea (1.5 %) ulcerative colitis (0.1 %) and 
disturbance of platelet function [14].  
Therefore, the present investigation deals with the 
formulation and characterisation of aceclofenac 
loaded transfersomal transdermal patch.  
 
MATERIALS AND METHODS 
Aceclofenac was procured from Empree 
medicaments [Belagavi, India]. Soya lecithin 30 % 
purchased from Hi media [Mumbai, India] and 
chitosan procured from Sigma Aldrich [Mumbai, 
India]. All other ingredients were of analytical grade. 
Development of calibration curve of aceclofenac: 
Primary stock solution of aceclofenac was prepared 
in methanol by dissolving 10 mg drug. From this stock 
solution 1 ml was withdrawn and diluted up to 10 ml 
with pH 6.8 phosphate buffer. From this, a series of 
dilutions were made in the range of 2–12 µg/ml using 
phosphate buffer and analysed by UV-Visible 
spectrophotometer [15]. 
Compatibility studies by FTIR spectroscopy: 
Fourier transform infrared spectroscope [FTIR] helps 
to confirm the identity of drug sample and detect 
interaction between drug and its excipients. FTIR 
spectrum of aceclofenac and physical mixture of drug 
with lipid, surfactant and chitosan were recorded in 
the scanning range of 400 to 4000 cm-1 with 
resolution of 4 cm-1 [IR-Affinity1, Shimadzu, 
Japan.][16]. 
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Differential scanning calorimetry: 
Differential scanning calorimetry (DSC) analysis was 
performed on DSC-60 detector (Shimadzu, Japan). 
Approximately 4 mg of aceclofenac drug and physical 
mixture of drug with other excipients were weighed 
in an aluminium pan and sealed hermetically. DSC 
scan was recorded from 30 to 3000 at a heating rate 
of 100 /min under nitrogen purge [16]. 
Preparation of aceclofenac loaded transferosome: 
Transferosome were prepared by thin film hydration 
using rotary evaporation. 100 mg drug and mixture 
of lipid and surfactant in 4 different ratios [Table 1] 
were dissolved in organic solvent mixture of 
methanol and chloroform. This mixture is transferred 
in a clean, dry round bottom flask and organic solvent 
was carefully evaporated by rotary evaporation 
[Buchi rotavapor R-3000] under reduced pressure 
with 60 rpm to form a thin lipid film. The final traces 
of solvent were removed by subjecting the flask to 
vacuum overnight. The dried thin lipid film was then 
hydrated with 10 ml of phosphate buffer solution [pH 
6.8] by rotation at room temperature. Resulting 
vesicles were sonicated for 5 min cycles using probe 
sonicator [Rivotex] for further vesicles size reduction 
and stored at 40 [17]. 
Characterization of transferosomes: 
Particle size 
The mean particle size and polydispersity index (PDI) 
of transfersomal vesicle were analyzed using 
dynamic light scattering particle size analyzer 
[Microtrac A150, Japan] [18]. 
Vesicle morphology 
Shape and surface morphology of transferosome was 
studied using scanning electron microscopy [SEM] 
[JSM-T330A, JEOL]. One drop of transferosome 
suspension was mounted on the slab covered with 
cleaned glass and observed under scanning electron 
microscope. Photomicrograph of suitable 
magnification was obtained [19]. 
Entrapment efficiency 
The concentration of aceclofenac in transfersome 
formulation was determined by UV analysis after 
disruption of the vesicles. Transferosome containing 
aceclofenac was separated from untrapped drug by 
centrifugation at 14,000 rpm for 30 min. The 
supernatant was filtered, assayed by UV 
spectrophotometer and calculated. 
In vitro drug release for transfersome 

In vitro release of aceclofenac bearing transfersome 
was determined by simple dialysis method. 
Transfersome suspension equivalent to 5 mg drug 
was taken in the dialysis bag and immersed in a 
beaker containing 100 ml of phosphate buffer (pH 
6.8) which was maintained at 320 ±2 which is 

constantly stirred at 100 rpm over a magnetic stirrer. 
Samples of 2 ml were withdrawn from the receptor 
compartment at predetermined intervals and 
immediately replaced with fresh buffer to maintain 
the sink condition throughout the experiment. All 
samples in triplicate were collected and analyzed by 
UV spectrophotometer at a wavelength of 273 nm 
against phosphate buffer as a blank [20]. 
Formulation of transfersomal patch: 
The promising transfersome formulations were 
incorporated into transdermal patch by solvent 
casting method using aluminium foil as a backing 
membrane. The patch composition and 
concentration were chosen based on preliminary 
studies. Transfersomal patch was prepared by using 
1% chitosan solution, 50 mg poly vinyl alcohol [PVA] 
and 1% poly vinyl pyrrolidone [PVP] solution mixture 
with propylene glycol as a plasticizer. A specified 
amount of transferosome suspension is then added 
to the polymer solution with gentle stirring to get a 
uniform homogenous mixture. The obtained solution 
was then poured into petridish with aluminium foil 
as backing membrane and left to dry in an oven at 
400 until complete evaporation of solvent and then 
stored in desiccator. Control patch with aceclofenac 
1 % w/v was prepared using the same procedure 
[21]. 
Characterization of transfersomal patch: 
All the transdermal patches were visually inspected 
for colour, clarity, flexibility and smoothness [22].  
Tensile strength 
The % elongation and tensile strength of patch was 
determined by using pulley system designed in 
laboratory. Force was applied and the force at which 
patch breaks was measured. 
Thickness  
Thickness of patch was measured using Vernier 
calliper. The thickness was measured at three 
different positions of the patch and average was 
calculated. This is essential to know the uniformity in 
thickness of patch as this is directly related to 
accuracy of dose in each patch. 
Folding endurance 
The folding endurance was measured manually for all 
the formulated patches. A strip of patch (2 × 2 cm2) 
was cut and repeatedly folded at the same place until 
it broke. Number of times at which the patch could 
be folded at the same place without breaking or 
cracking was observed as an indication of brittleness. 
In vitro drug permeation studies 
In vitro drug permeation studies of transfersomal 
patch was performed by Franz diffusion cell using 
dialysis membrane 150 with receptor compartment. 
The patch was placed in donor compartment over 
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the dialysis membrane and receptor compartment 
filled with buffer [pH 6.8]. The temperature of the 
diffusion cell is maintained at 32 ±0.50. Aliquots of 1 
ml were collected at predetermined time interval & 
replenished with fresh medium. The concentration of 
aceclofenac present in the patch was determined by 
UV spectrophotometer at 273 nm [23].  
Drug release kinetics studies: 
The data obtained from in vitro drug release studies 
of transferosome and its patch formulations were 
further processed for regression analysis using Pcp 
Disso-V3 software. 
Stability studies: 
The optimized transferosome formulations was 
sealed in glass bottle and kept at 40 whereas 
optimized transfersomal patch was kept at 400 ±2, 
75% RH in humidity control oven and tested for short 
term stability studies as per ICH guidelines [24]. 
Samples were withdrawn at interval 30, 60 days and 
analyzed for in vitro drug release. 
 
RESULT AND DISCUSSION 
Calibration curve of aceclofenac 
When examined in the range of 200 nm to 400 nm, 
aceclofenac showed an absorption maximum [λmax] 
at 273 nm as seen in fig. 1. The calibration curve of 
aceclofenac in pH 6.8 phosphate buffer was found to 
be linear with correlation coefficient [R2] value 
0.9998 which indicated that it obeys Beer’s law. 
Drug excipient compatibility studies by FTIR 
spectroscopy 
FTIR spectrum of pure drug and physical mixture of 
drug with excipients is shown in fig. 2. Aceclofenac 
characteristic peaks were observed in the range N-H 
stretching at 3316, C-H stretching at 2935, C-C 
stretching at 1479, C=O stretching at 1769, C-Cl 
stretching at 770 and OH stretching at 2970. From 
the FTIR spectra it indicated that all the characteristic 
peaks of the drug were present in the mixture 
spectra also with minor difference. The similarity in 
peak proves that there was no chemical interaction 
between the drug and excipients and hence 
compatible. 
Differential scanning calorimetry (DSC) studies 
DSC curve of aceclofenac and drug with other 
excipients mixture was obtained as illustrated in fig. 
3 and fig. 4. Pure aceclofenac exhibited sharp 
endothermic peak at 152.990 which corresponds to 
its melting point. Encapsulationof aceclofenac in 
transfersome vesicle does not affect the 
characteristic peak but showed disappearance of 
melting endotherm of aceclofenac. The endotherm 
in the transfersome formulation was slight shift from 
152.87 to 150.60 which indicates good interaction 

between all the components without affecting the 
final formulation and there is no any other derivative 
or polymorph was formed. This result indicated that 
the absence of melting endotherm of aceclofenac 
suggested significant interaction of aceclofenac with 
lipid bilayer which leads to enhanced entrapment of 
drug. 
Characterization of transfersome 
Aceclofenac loaded transfersome were prepared by 
thin film hydration technique as this is one of the 
straight forward, rapid and easy to perform method 
as compared to other techniques. Transfersome with 
tween 80 formulations was off-white to yellowish in 
colour with free flowing nature whereas 
transfersome with span 80 formulations was dark 
yellowish in colour with viscous nature. 
Particle size 
The particle size of transfersome was found to be in 
the range of 150 to 338 nm with span 80 whereas for 
tween 80 it was in the range of 60 to 100 nm. Particle 
size data was shown in Table 1. The vesicles formed 
with tween 80 were smaller in size than that with 
span 80. The effect of surfactant HLB value on vesicle 
size has been noticed, as the HLB value of the 
surfactant increases, the lipids interaction also 
increases with decrease in particle size. HLB value of 
span 80 is 4.3, which have got higher vesicle size 
whereas HLB value of tween 80 is 15.0, which have 
got smaller vesicle size. The trend between the HLB 
value and particle size could be attributed to the 
increase in surface free energy accompanying 
increase hydrophobicity of surfactant. The effect of 
lipid and surfactant concentration on particle size 
was also checked and in span formulation [SP1 - SP4], 
the particle size increases as surfactant 
concentration increased while particle size decreases 
as lipid concentration increased. Similarly, in tween 
formulation [TW1 - TW4] the particle size decreases 
as surfactant concentration increased while particle 
size increases as lipid concentration increased, this 
may be due to the aggregation of vesicle. 
PDI index indicates the width of particle size 
distribution. The PDI value for the aceclofenac 
transfersome varied in the range of 0.5 to 1.5 as 
tabulated in Table 1 which has shown vesicle were 
heterogeneously dispersed in population. 
Entrapment efficiency 
Entrapment efficiency of aceclofenac loaded 
transfersome formulations was found to be in range 
of 76 % to 48 % as shown in Table 1. The 
concentration and type of edge activator used has a 
very crucial effect on entrapment efficiency. The 
entrapment efficiency was found to decrease with 
increase in span 80 concentration whereas 
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entrapment efficiency was increase with increase in 
tween 80 concentration. The entrapment of 
lipophilic drug into lipid vesicles was facilitated by 
drug distribution coefficient between lipid and 
aqueous phasesolution. Maximum drug entrapment 
efficiency was seen in span concentration (76%) as 
compared to tween (64%). 
Vesicle morphology 
Transfersome with tween 80 was selected as optimal 
carrier owing to smaller particle size, good 
entrapment efficiency and maximum elasticity and 
hence used for SEM analysis. Shape and surface 
morphology of transfersome formulation was 
studied using scanning electron microscopy at 
various magnifications as shown in fig. 5. The drug 
loaded transfersome formulation was found to be 
smooth, spherical in shape with sharp boundaries 
having internal aqueous space. 
In vitro drug release for transfersome 
The percent drug release of aceclofenac 
transfersome was estimated using dialysis bag 
diffusion technique. The release profiles of 
aceclofenac from different transfersomal 
formulations [fig. 6] was biphasic release process, 
wherein rapid release was observed during the first 
6 h which may have resulted from the release of 
surface-adsorbed drug, followed by a sustained 
release profile up to 24 h which resulted from the 
release of remaining drug entrapped in vesicle. 
Maximum drug release of 86.4 % in SP2 while 92.3 % 
in TW3 was observed. 
Drug release increases with increasing concentration 
of edge activator in the formulation. Maximum drug 
release is observed in formulation containing edge 
activator in concentration of 10-20% because at this 
concentration the surfactant molecule gets 
associated with the phospholipids bilayer resulting in 
better partitioning of the drug and thereby higher 
drug release from the vesicles as reported by 
[Abdallah M et al.] and at higher edge activator 
concentration [> 20 %], release of drug is low may be 
due to formation of rigid mixed micelles whereas at 
low edge activator concentration [< 10 %], drug 
release is also low due to more orderly impact on 
lipid membrane. 
Evaluation of transfersomal patch 
Aceclofenac loaded transfersomal patch was 
prepared by solvent casting method using chitosan, 
PVA & PVP polymers. Chitosan in patch formulation 
showed low swelling in water but interpenetrated 
network of chitosan with hydrophilic polymers such 
as PVA & PVP showed good uniformity, thickness and 
tensile strength to the patch. The formulation SP2 
and TW3 based on percent drug release are 

considered as optimal carrier of transfersome 
formulation which is then incorporated into patch by 
solvent casting method. The insertion of 
transfersome into transdermal patch showed 
smooth and regular surface with uniformly 
distribution throughout the patch. Plain patch of 
aceclofenac [1 % w/v] is used as control. The 
physicochemical characteristics of the patch are 
shown in Table 2. All the prepared patches were 
smooth, flexible and uniform in appearance. The 
thickness of all the patches was found to be in range 
of 0.1 to 0.2 mm. The folding endurance for 
transfersomal loaded patch was found to be lesser 
than 100 which indicated that the patches were 
flexible and would maintain its integrity with skin. 
The tensile strength of patches was found in range of 
1.2 to 2.9 kg/cm2 

In vitro drug permeation studies for transfersomal 
patch 

In vitro drug permeation studies of transfersomal 
transdermal patch were performed by using Franz 
diffusion cell and % drug permeated from the 
patches were indicated in fig. 7. The in vitro drug 
permeation of aceclofenac was studied for 24 h. 84.6 
% of aceclofenac permeated for F1 formulation and 
72.1 % of aceclofenac permeated for F2 formulation 
whereas in plain patch of aceclofenac [i.e F3] 
formulation 38.3% of aceclofenac was permeated. 
This result indicates that aceclofenac loaded 
transfersomal patchis having greater permeation of 
drug than normal patch of aceclofenac which may be 
attributes to the fact that the transfersome vesicle 
can squeeze through the stratum corneum intact. 
Tween 80 surfactant was more effective for 
transfersome carrier to load aceclofenac drug as it is 
having smaller vesicle particle size. Transfersome can 
pass through the intercellular spaces of the skin cell 
and the moisture cloud present beneath the stratum 
corneum can trigger osmo-regulated delivery for 
transfersome. 
Stability Studies 
Stability studies were performed for the optimized 
transfersomeformulationof SP2, TW3 and 
F1transfersomal patch formulation as per ICH 
guidelines for 2 months. There were no changes in 
physical appearance of transfersome formulation 
when samples stored at 40 but sediment was 
observed at room temperature which disappeared 
immediately with slight shaking. The values were 
shown in Table 3 and 4.They were no significant 
change seen in particle size and drug release of 
selected transfersome formulation [SP2, TW3] at 40 

but negligible drug leakage was observed at room 
temperature after stability studies which indicates 
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that aceclofenac loaded transfersomal vesicle were 
stable. Whereas F1 transfersomal patch formulation, 
they were slight decrease in drug release upon 
stability. 
Drug release kinetics  
The data of drug release kinetics is given in Table 5. 
The best fitted kinetic model for both transfersome 

formulation as well as transfersomal patch was 
found to follow Higuchi’s order kinetics as seen in fig. 
8. The linearity of the plot indicated that the release 
process was diffusion controlled and n value was in 
range of 0.5 to 0.7 hence it follows non-Fickian 
mechanism.

 
Table 1: COMPOSITION AND CHARACTERIZATION OF ACECLOFENAC LOADED TRANSFERSOME 
FORMULATIONS 

Formulation 
Code 

Composition ratio 
[PC: S] 

Particle size* 
[nm] 

Polydispersity 
Index 

Drug Entrapment 
Efficiency* [%] 

SP1 95:05 165±0.17 1.5 76±1.59 

SP2 90:10 198±0.16 0.7 58±1.02 

SP3 85:15 338±0.12 1.2 53±1.25 

SP4 75:25 220±0.09 2.5 48±2.02 

TW1 95:05 80±0.10 1.1 48±1.86 

TW2 90:10 72±0.12 0.6 56±1.88 

TW3 85:15 76±0.14 0.7 59±1.96 

TW4 75:25 73±0.20 0.7 64±2.20 
*Data expressed as mean ± SD (n=3) 

Where SP=Span 80, TW=Tween 80, PC= Soya lecithin, S=Surfactant. 

 
Table 2: CHARACTERIZATION OF TRANSFERSOMAL PATCHES 

Ingredient/Formulations F1 F2 F3 

Texture 
Smooth, 
Yellowish white in colour. 

Smooth, 
Yellowish white in colour. 

Smooth, 
White in colour. 

Folding endurance* 44±1.7 46±2.1 198±2.3 

Thickness (mm)* 0.15±0.2 0.13±0.3 0.2±0.2 

Tensile strength(kg/cm2)* 1.9±0.7 1.2±0.8 2.9±0.8 
*Data Expressed as Mean ± SD (n=3) 

Where F1= Formulation with tween-80, F2=Formulation with span-80, F3= Plain patch of Aceclofenac. 

 
Table 3: STABILITY STUDY OF ACECLOFENAC TRANSFERSOMAL PATCH 

Formulation 
 In vitro drug permeation profile 

0 30 Days 60 Days 

F1 84.6% 81.03% 78.8% 

 
Table 4: STABILITY STUDIES OF ACECLOFENAC LOADED TRANSFERSOMES 

Evaluation Parameters 
Formulation SP2 at 40 Formulation TW3 at 40 

0 30 Days 60 Days 0 30 Days 60 Days 

Particle size [nm]* 198±0.05 183±2.5 180±2.4 76±1.6 68.5±1.8 64.9±1.5 

In vitro drug release [%]  86.48% 82.6% 78.5% 92.3% 90.4% 86% 

*Data Expressed as Mean ± SD (n=3) 
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Table 5: IN VITRO KINETIC MODEL OF DRUG RELEASE 

Formulations 

Zero order 
kinetic 
model 
[R²] 

First order 
kinetic 
model 
[R²] 

Higuchi’s 
square root 
model 
[R²] 

Korsmeyer 
Peppas 
Model 
[R²] 

Hixson 
Crowell 
model 
[R²] 

Best 
fitting 
model 
 

SP1 0.7945 0.8351 0.9541 0.8821 0.7695 Higuchi 
SP2 0.7305 0.8935 0.9245 0.5407 0.4796 Higuchi 
SP3 0.6863 0.8095 0.8971 0.6841 0.4544 Higuchi 
SP4 0.6448 0.6852 0.8771 0.7101 0.6721 Higuchi 
TW1 0.6027 0.7014 0.8657 0.5065 0.1068 Higuchi 
TW2 0.5697 0.8265 0.8476 0.3779 0.4227 Higuchi 
TW3 0.5524 0.7617 0.8209 0.4936 0.0762 Higuchi 
TW4 0.5108 0.6067 0.7929 0.4795 0.4187 Higuchi 
F1 0.7355 0.7687 0.9333 0.7271 0.4319 Higuchi 
F2 0.7005 0.7276 0.9174 0.7088 0.1906 Higuchi 
F3 0.8399 0.8497 0.9207 0.8821 0.5721 Higuchi 

 
 

 
Fig. 1: Calibration curve of aceclofenac 

 

 
Fig. 2: FTIR spectroscopy 
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Fig. 3: DSC thermogram of aceclofenac 

 

 
Fig. 4: DSC thermogram of optimized formulations 

 
 

 
Fig. 5: SEM images of optimized transfersome vesicle. 
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Fig. 6: In vitro drug release profile 

 
 

 
Fig.7: In vitro drug permeation studies of patch 

 
 

 
Fig.8: Higuchi’s Model for drug release kinetics 

0

5

10

15

20

25

30

35

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

cu
m

u
la

ti
ve

 %
 d

ru
g 

re
le

as
e

d

SQRT of Time 

Higuchi’s Model for drug release kinetics 

http://www.ijpbs.com/
http://www.ijpbsonline.com/


        

 
International Journal of Pharmacy and Biological Sciences                                                                             Sandesha Majukar* et al 

  

                                                                                                                          www.ijpbs.com  or www.ijpbsonline.com 
 

1147 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

CONCLUSION 
Aceclofenac loaded transfersomal patch was 
prepared by solvent casting method using chitosan, 
PVA & PVP polymers. Chitosan in patch formulation 
showed low swelling in water but interpenetrated 
network of chitosan with hydrophilic polymers such 
as PVA & PVP showed good uniformity, thickness and 
tensile strength to the patch. Tween 80 surfactant 
was more effective for aceclofenac loaded 
transfersome as compared to span 80 with maximum 
percentage drug release and smaller vesicles size. 
Transfersomes were uniformly distributed 
throughout the patch. It was also observed that 
aceclofenac loaded transfersomal patch is having 
greater drug permeation than normal aceclofenac 
patch. Thus, it can be concluded that, drug loaded 
carrier system of aceclofenac incorporated into 
patch can be a novel approach for treatment of 
arthritis through transdermal route in which the drug 
can permeate through skin and also shows sustained 
release characteristics. 
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1. INTRODUCTION

Tuberculosis is a chronic granulomatous disease and a major
health problem in the developing countries and mainly
caused by the bacteria “Mycobacterium tuberculosis’’. Many
first and second line drugs were reported for the effective
treatment of tubercular infection. Out of this drugs Isoniazid
is the one of the excellent first line drug used for effective
treatment1. Chemically Isoniazid is pyridine-4-carbohydrazid
also known as isonicotinic acid hydrazide occurs as
colorless, odourless, crystalline powder. It acts by inhibiting
the synthesis of mycolic acid in the mycobacterium species.2
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In the present research work a new simple, specific, precise and accurate Ultra-fast liquid
chromatographic method was developed and validated for estimation of Isoniazid in bulk and
marketed pharmaceutical dosage forms. Experimental Approach: The method was
developed by using BDS Hypersil C-8 column (5µm, 250 mm x 4.6 mm) as stationary phase
and Milli Q water: Methanol (95:05%v/v) as mobile phase. The flow rate of the mobile phase
was 1 ml/min. The analysis was performed at ambient temperature with UV detection at
290nm. The retention time of Isoniazid was found to be 6.8 minute. The run time of analysis
was 10 minutes with injection volume of about 20 µL. Developed method was validated as
per ICH Q2 guidelines using linearity and range, specificity, selectivity, precision, accuracy,
robustness, ruggedness, limit of detection and limit of quantification. Findings and
Discussion: The drug showed linear response between the concentration ranges from 50-
800 µg/ml. Method was found to be selective, specific and precise with % RSD less than 2%.
The % drug recovery was found to be within the acceptance limit of 90-110%. Conclusion:
The developed UFLC method can be used for the routine quality control of Isoniazid in bulk
and dosage form.
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For active tuberculosis it is often used together with
rifampicin, pyrazinamide, and either streptomycin or
ethambutol.3 It is available in the form of injections and
tablets and administered by oral, intramuscular and
intravenous routes.4 Few titrimetric methods5 which includes
assay of isoniazid with perchloric acid in non-aqueous
medium6, redox reaction based spectrophotometric assay of
isoniazid7 and Chromatographic8 methods were reported for
estimation of Isoniazid in bulk and pharmaceutical dosage
forms also the use of molecular line probe assay for the
detection of resistance to isoniazid and rifampicin have been
reported by WHO.9But no scientific record was reported for
assay of isoniazid by UFLC method. Hence, in the present
research work attempt has been made to develop and
validate new UFLC method.

2. MATERIALS AND METHOD
Chemicals and Reagents:
All the chemicals used for analysis was pure and analytical
grade obtained from the store house of KLE College of
Pharmacy, Belagavi. HPLC grade water was obtained from
Millipore water purification system. HPLC grade methanol
was procured from SDFCL.
Apparatus and Instrumentation:
Analysis was performed using Shimadzu UFLC connected
with prominence UV/Vis detector SPD-20A and isocratic
prominence liquid chromatogram pump LC-20AD with
manual injection system. For the data acquisition,
monitoring and processing output LC solution software was
used. For weighing of drug sensitive analytical balance of
Sartorius was used. UV-Spectrophotometer of Shimadzu
was used for selection of wavelength for analysis.
Preparations of Mobile phase:
The mobile phase for the present study used was composed
of HPLC water: Methanol in the ratio of 95:05 %v/v. The
prepared solvent system was filtered through vacuum
filtration assembly using 0.22 µfilters and sonicated for 15
minutes.
Preparation of stock solution and serial dilutions:
100 mg of Isoniazid was weighed and transferred into 100
mL of volumetric flask and dissolved in few mL of mobile
phase, sonicated and volume was made upto the mark to
obtained 1000 µg /mL of drug. From the above stock
solution serial dilutions were made to obtain 50, 100, 200,
400 and 800 µg /mL of drug solution.
Development of UFLC method:
Isoniazid is easily soluble in water hence water was chosen
as aqueous phase and for the good resolution of peak
methanol was used as organic phase. Few trials were made
by using different solvent system but good resolution and
better chromatogram was obtained by using Milli Q water:
Methanol (95:05 %v/v) as mobile phase and BDS Hypersil
C-8 column as stationary phase.

Selection of wavelength for detection:
Isoniazid was dissolved in few mL of mobile phase and
solution was scanned between the 400-200 nm range using
UV-Spectrophotometer. The drug showed maximum
absorbance at 290nm. Hence it was selected as wavelength
of detection for UFLC analysis.
Determination of retention time:
50 mcg/mL of Isoniazid solution were injected manually into
the UFLC at a flow rate of mobile phase 1mL/minute using
syringe with injection volume of about 20 µL. The UV
detection was performed at 290nm with run time of about 10
minutes.  By using above optimized parameters
chromatogram was obtained with retention time of 6.8
minutes with minimum tailing factor and maximum
theoretical plates.
Method validation:
The developed UFLC method was validated by using
following typical parameters such as specificity, selectivity,
linearity and range, precision, robustness, ruggedness,
recovery, LOD and LOQ as per the ICH guidelines. 10,11,12

System suitability:
In order to check the suitability of instrument for the planned
analysis system suitability was performed on daily basis by
injecting 100 µg/mL of drug solution.
Specificity and Selectivity:
20 µL of mobile phase solvent and 100 µg/mL drug solution
was injected into the UFLC system to observe the
interference at the retention time of analyte.
Linearity and Range:
Serial dilution of drug prepared ranging from 50-800 µg/mL
and injected into the UFLC in triplicate with injection
volume of 20 µL. Chromatograms were integrated and data
was collected. Calibration curve was constructed by using
mean peak area of analyte vs concentration and coefficient of
determinants and linear regression were calculated.
Precision:
It was performed in terms of system precision, intraday and
interday precision. System precision was performed by
injecting six replicates of 20 µL of 200 µg/mL of drug
solution into UFLC and area was calculated from
chromatograms obtained and % Relative Standard Deviation
(RSD) was calculated. Intraday precision was performed by
injecting six replicates of 200 µg/mL of drug solution into
UFLC at two different times in a day independently,
chromatograms were obtained and % RSD for peak area was
calculated. Interday precision was performed by injecting six
replicates of 200 µg/mL of drug solution into UFLC on two
different days independently, chromatograms were obtained
and % RSD for peak area was calculated.
Robustness:
The robustness of method was performed by changing small
deliberate change in the composition of mobile phase and
comparing the data from the previously obtained
chromatograms. For the robustness study, following are the
two different mobile phase compositions were used and six
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replicates of drug solutions were injected using the
a)Composition-I: Milli Q water: Methanol (96:04 %v/v) and
b)Composition-II: Milli Q water: Methanol (94:06 %v/v).
Chromatograms obtained and % RSD of peak area was
calculated.
Ruggedness:
It was performed by different analyst on different day, by
injecting six replicates of drug solution. Chromatograms
obtained and %RSD for peak area was calculated.
Limit of Detection and Limit of Quantification:
Limit of Detection (LOD) and Limit of Quantification
(LOQ) values was obtained from the statistical methods and
reported.
Recovery:
It was performed at three different levels (80%, 100% and
120%) by standard addition and sample addition method.
Three replicates at each level were injected and area was
obtained and amount of drug recovered was calculated.
Application of developed UFLC method for estimation of
Isoniazid in marketed formulation:
Tablets formulation containing 300 mg of Isoniazid dose
was obtained from the local market of Belgaum. 20 tablets
were weighed and triturated to make fine powder. Powder
equivalent to 300 mg of Isoniazid were weighed and
transferred into 100 mL of volumetric flask, dissolved in
sufficient amount of mobile phase and sonicated for 10
minutes and volume was made upto the mark using the same
to obtained 3000 µg/ml of drug solution. The above solution
was filtered and 10 mL of filtrate was taken and transferred
into 100 mL of volumetric flask to get 300 µg/ml of
Isoniazid and injected into UFLC and drug content was
calculated.

3. RESULTS AND DISCUSSION
Method development:
The method development was started with solubility analysis
of isoniazid in different solvents. The literature review and
practical analysis revealed that the analyte is freely soluble
in water. Hence Milli-Q water was used in more amounts in
the mobile phase composition. Several trials were made by
using different solvent composition utilizing acetonitrile and
methanol. Mixture of acetonitrile and water gives the poor
elution of analyte and hence methanol was used to obtained
the intense and sharp peak with minimum tailing.
Selection of wavelength of detection of analyte:
The solution containing isoniazid was scanned in the UV-
Spectrophotometer between the range of 400-200 nm and
spectrum was obtained. The drug showed maximum
absorbance at 290 nm and detection was carried out at
290nm. The UV spectrum was showed in Figure 2.
Determination of retention time:
20 µL of 200 µg/ml drug solution was injected into UFLC
and chromatogram was obtained. The retention time of drug
was found to be at 6.9 minute as showed in Figure 3. The
developed method parameters were presented in Table 1.

System suitability and carry over test:
It was performed on daily basis prior to carry out analysis to
check the instrument performance. Three replicates of
analyte solution and one blank solution were injected and %
RSD obtained for the retention time, peak area, tailing factor
and theoretical plates. The results obtained showed the
%RSD for retention time and peak area was less than 2%,
tailing factor was less than 2 and plate counts was more than
2000 and also blank sample not showed any peak area at the
retention time of analyte, which proves the no carry over in
the developed method. The data of system suitability was
showed in Table 2.
Method validation
Specificity and selectivity:
Developed method was found to be specific and selective as
there is no interference of any peak at the retention time of
isoniazid.
Linearity and Range:
The method was found to be linear between the
concentration range of 50-800 mcg/mL with correlation
coefficient 0.9998 and % curve fitting 99.98. The data
obtained was presented in Table 3. Calibration curve was
constructed and showed in Figure 3.
Precision:
The % RSD of area obtained in each replicates were
calculated for system precision, intraday and interday
precision was found to be less than 2% and hence developed
method was found to be precise. The results were presented
in Table 4.
Robustness and Ruggedness:
For the robustness parameter deliberately altered
chromatographic conditions showed no significant impact on
developed method parameters. As they showed no change in
the RT of analyte and % RSD of peak area obtained was
0.45 % and 1.87% for composition 1 and composition 2
respectively hence the developed method was found to be
robust.The % RSD of peak area obtained from
chromatograms of different analyst was found to be 0.36 %
and hence method was found to be rugged and the results
were presented in Table5.
LOD and LOQ:
The LOD and LOQ values of Isoniazid were found to be
13.92µg/ml and 42.19µg/ml respectively by statistical
calculations.
Recovery:
The % drug recovery at each level was found to be within
the acceptance of 90%-110%. Recovery data was presented
in Table 5. The report of method validation parameter was
presented in Table 6.
Drug content estimation of Isoniazid in marketed
formulation by UFLC:
Three replicates of sample solution were injected into the
UFLC and data obtained from chromatograms % drug
content in Isoniazid tablet was calculated. The amount of
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drug present in the marketed tablet formulation was found to
be 2.97 mg and % assay was found to be 99.11 %
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Fig 1: UV-Spectrum of Isoniazid

Fig 1: Chromatogram of Isoniazid

Table 1: Developed method parameters
Instrument name UFLC
Make Shimadzu
Stationary phase BDS Hypersil C-8 column
Mobile phase Milli Q water: Methanol (95:05 % v/v)
Flow rate 1 mL/Minute
wavelength 290 nm
Injection volume 20 uL
Run time 10 minutes
Retention time 6.8 minutes

Table 2: System suitability parameter
Replicates Retention Time Peak Area Theoretical

plates
Tailing factor

1 6.8 minute 452037 9297 1.36

2 6.9 minute 442935 9230 1.32

3 6.7 minute 443734 9154 1.35

%RSD 1.47% 1.13% 0.78% 1.55%

Table 3: Linearity and range data of Isoniazid
Sr. No. ConcentrationPeak Area Statistical

parameters
Values

1 50 µg/ml 447030 Corr. coefficient 0.9998

2 100 µg/ml 906335 Slope 8708

3 200 µg/ml 1788120 % Curve fitting 99.98

4 400 µg/ml 3576240 LOD 13.92 µg/ml

5 800 µg/ml 6981637 LOQ 42.19 µg/ml

Fig 3: Standard calibration curve of Isoniazid

Table 4: Precision data of Isoniazid

Precision System
Precision

Intra-day
Precision
(1)

Intra-
day
Precision
(2)

Inter
Day-
1Precision

InterDay-
2Precision

InterDay-
3Precision

ReplicatesPeak
Area

Peak
Area

Peak
Area

Peak
Area

Peak
Area

Peak
Area

1 1900055 3734641 383940 6578803 6453809 6411849

2 1910000 3741224 373014 6595358 6556809 6534209

3 1860588 3743361 383940 6670752 6553309 6481149

4 1846956 3744261 384590 6570520 6456839 6434989

5 1898431 3742261 389876 6569883 6651849 6621649

6 1878784 3735616 384283 6579830 6554889 6504689

%RSD 1.32% 0.11% 1.44% 0.58% 1.13% 1.15%

Table 5: Robustness and Ruggedness data of Isoniazid
Robustness Mobile phase  1 Mobile phase  II Ruggedness

Replicates Peak  Area Peak  Area Peak  Area

1 449734 445239 1825813

2 447122 459734 1826831

3 444235 440122 1823861

4 444335 451235 1819831

5 446239 444037 1835621

6 446234 436239 1836391

%RSD 0.455 1.87% 0.36%

Table 6: Recovery data of Isoniazid
LevelsConc. of

Standard
added

Conc. of
Sample
added

Total
Conc.

Mean
area
obtained

Sample
conc.
obtained

% Drug
recovery

80% 30µg/ml 50µg/ml 80µg/ml 754582 49.94
µg/ml

99.88%

100% 50µg/ml 50µg/ml 100µg/ml 906017 49.96
µg/ml

99.92%

120% 70µg/ml 50µg/ml 120µg/ml 1104836 51.90
µg/ml

103.8%

Table 7: Method validation report of Isoniazid
Validation parameter Results obtained
Linearity and range 50-800 µg/ml

Specificity and selectivity No interference of peak at retention time of
analyte

System precision Less than 2 %

Intraday precision Less than 2 %

Interday precision Less than 2 %

Robustness Less than 2 %

Ruggedness Less than 2 %

Limit of detection 13.92 µg/ml
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Limit of quantification 42.19 µg/ml

Recovery 97-100%

Drug assay 99.11%

4. CONCLUSION
New UFLC analytical technique was developed for the
estimation of isoniazid in bulk and validated as per the ICH
guidelines. All the results obtained was found to be within
the acceptance limit of the guidelines also developed method
was found to be simple, selective, specific, precise, accurate,
robust and rugged and can be used for the routine quality
control of drug in bulk and dosage forms.
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1. INTRODUCTION

Nanoparticles are colloidal particles having particle size
between 10-1000nm 1. The drug may be dissolved,
encapsulated, entrapped or attached to a nanoparticle matrix.
The various types of nanoparticles include inorganic
nanoparticles, polymeric nanoparticles, solid lipid
nanoparticles, liposomes, nanocrystals, nanotubes and
dendrimers 2. Solid Lipid Nanoparticles (SLNs) are
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The study was aimed to formulate Ketoprofen loaded solid lipid nanoparticles which are later
incorporated into a 1% carbopol gel. Four formulations were formulated with different
concentrations of tween 80 and GMS. Hot homogenization method followed by ultra-
sonication was used for the preparation of solid lipid nanoparticles. The optimized
formulation F3 showed particle size of 90.70 nm, PDI 0.2931, % drug content 89.73%, drug
entrapment 79.03%. The in vitro drug release (F1-F4) ranged from 74.438-94.087%. Shape
and surface morphology of F3 showed that the nanoparticles had irregular rod shaped
structure. The gel was evaluated for its pH, spreadability, and viscosity. The gel FG3 showed
drug content of 100.5% when analyzed by HPTLC. The in vitro drug release of the
formulations FG1-FG4 varied from 68.14-88.07%. A simple, precise, accurate and specific
high performance thin layer chromatographic (HPTLC) method was developed for the
estimation of Ketoprofen in the pharmaceutical dosage form. Merck HPTLC aluminium
plates pre-coated with silica gel G 60 F - 254 (20×10cm) with a thickness of 250 µm were
used for separation. The optimized mobile phase developed was Chloroform: acetone :
methanol : glacial acetic acid (9:0.5: 0.5:0.2 v/v/v/v). Densitometric scanning was done at
263 nm. The drug was resolved with Rf value of 0.396
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submicron sized lipid emulsions containing solid lipid
carrier, usually for lipophilic pharmaceuticals 3.
Ketoprofen (KP) is an NSAID taken for the cure of acute
and chronic rheumatoid arthritis. Ketoprofen is less soluble
in water and thus has a poor dissolution rate, decreasing the
gastrointestinal absorption. It has a short half-life, and causes
gastrointestinal irritation and has an ulcerogenic effect and
thus developed as transdermal formulations to reduce these
adverse effects 4.
Solid Lipid Nanoparticles and its dermal delivery of
drugs 5: Targeted drug molecule transport to the skin is a
challenging area of research in the pharmaceutical
development due to the structure of the skin. The dermis has
a complex structure due to the presence of sweat glands, hair
follicles and blood vessels. Drug molecules can penetrate the
skin through three routes: Intra cellular transport, inter
cellular transport and skin appendageal transport.
High Performance Thin Layer Chromatography
(HPTLC) Method Development and Validation: HPTLC
method can be used for qualitative and quantitative analysis
tasks such as identification and quantitation of components,
active constituents, impurities and also for process
development and optimization, and process monitoring.
HPTLC has been well established to provide exceptional
separation, qualitative and quantitative analysis of variety of
compounds, such as botanical and herbal nutritional
supplements, nutraceuticals, traditional and foreign
medicines, determination of radiolabelled substances in
chemical, biochemical, biological and pharmaceutical
samples 6, 7, 8.

2. MATERIALS AND METHODS
Ketoprofen was obtained as gift sample from Cadila
Healthcare Ltd, Ahmedabad, glycerol monostearate was
obtained from Ozone International, Mumbai. Tween 80 was
obtained from M/s HiMedia Laboratories Pvt. Ltd, Mumbai.
Glycerin was procured from M/s Hi-media Pvt Limited,
Mumbai. Carbopol 934 was obtained from Himedia Pvt Ltd
India and Triethanolamine was obtained from Merck Pvt Ltd
Mumbai, India.
Preformulation study:
The primary procedure in rational development of dosage
forms of a drug substance is Preformulation testing.
Preformulation testing or study is method of optimization of
drug delivery and determining physicochemical properties of
the new compound which affects drug performance and
development of a proper safe; stable dosage form. 9, 10

A) Identification:
FTIR Spectroscopy
1. Solid samples: IR spectral analysis of Ketoprofen was

carried out. The physical mixture of ketoprofen with
excipients was also analyzed and the spectra’s were
matched to reference std IR spectrum of KP.

2. Liquid sample: The nanosuspension containing
ketoprofen encapsulated solid lipid nanoparticles were

centrifuged at 12000rpm for 30 mins and the solid
residue was dried at 65⁰C. This residue was analyzed by
diluting with KBr and was recorded on a Thermo
Scientific FT-IR Spectrometer to 4000-400cm-1 at a
resolution of 4cm-1.

Determination of melting point: Thiele’s tube apparatus
was used to determine the melting point of Ketoprofen.
Melting point of a drug sample is an indication of purity of a
sample. The occurrence of even a small quantity of impurity
can be identified by lowering as well as widening in the
melting point range.
Solubility: Solubility analysis was done to detect a suitable
solvent system to dissolve the drug, lipid and various
excipients for the formulation of nanoparticles.
Determination of absorbance maximum of Ketoprofen:
100 mg of Ketoprofen was accurately weighed and was
dissolved in 10 ml of phosphate buffer pH 7.4 and volume
adjusted to 100ml. 10 ml of this solution was diluted to 100
ml with phosphate buffer pH 7.4 (100 µg/ml) and examined
in the range 400-200 nm on UV-Visible Spectrophotometer
against blank. λmax for Ketoprofen is the maximum
absorbance obtained. The absorption maximum was found to
be 253 nm. This stock solution was used for the preparation
of standard calibration curve.

B) Compatibility studies
FTIR spectroscopy: Drug lipid interaction was carried out
by IR spectroscopy. IR spectra of Ketoprofen and its
physical mixture with lipid GLYCEROL
MONOSTEARATE and also with the lipid GLYCEROL
MONOSTEARATE and gelling agent CARBOPOL were
studied over a frequency range of 4000-400cm-1 at a
resolution of 4cm-1.
Differential Scanning Calorimetry: DSC was carried out
by using Shimadzu-DSC-TA 60. The aluminum pans were
crimped after the sampled was placed in it. The reference
consisted of an empty pan. The pans were heated under the
flow of nitrogen gas at a rate of 5⁰C/min from 30⁰C-250⁰C.

C) Standard calibration curve of Ketoprofen: 100
mg of Ketoprofen was accurately weighed and was
dissolved in 10 ml of phosphate buffer pH 7.4 and
volume adjusted to 100ml. 10 ml of this solution
was diluted to 100 ml with phosphate buffer pH 7.4
(100 µg/ml). From this stock solution, aliquots of
0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 ml were withdrawn
and the volume was made up to 25 ml with
phosphate buffer pH 7.4 to obtain a concentration
of 2-14 µg/ml respectively. The absorbance was
measured at 253 nm by UV-Visible
spectrophotometer. The standard curve was plotted
for the entire range from 2-14µg/ml 11.

Preparation of Ketoprofen solid lipid nanoparticles
Solid lipid nanoparticles containing ketoprofen were
prepared by hot homogenization method using non-ionic
surfactant (Tween 80) and glycerol monosterate in the ratios
of (1:1, 1:0.75). Accurately weighed quantities of drug and
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glycerol monostearate were melted and mixed on a magnetic
stirrer maintained at 80⁰C while on a separate magnetic
stirrer at the same temperature; millipore water and
surfactant were mixed. The drug-lipid mixture was added
dropwise to the surfactant solution and allowed to
homogenize for 15mins on a magnetic stirrer. A white milky
solution was formed containing ketoprofen encapsulated
solid lipid nanoparticles. Prepared solid lipid nanoparticles
were stored in amber coloured bottle for further analysis.
Table 1: Formulation table of Ketoprofen loaded solid lipid
nanoparticles
Sr.
No.

Formulation
code

Drug
(Ketoprofen)
mg

Lipid
(Glycerol
monostearate)
mg

Surfactant
(tween 80) %

1. F1 250 500 0.5
2. F2 250 750 1.0

3. F3 250 500 0.5

4. F4 250 750 1.0

Evaluation parameters for Ketoprofen solid lipid
nanoparticles:
1. Particle size: The particle size and polydispersity index

of the prepared solid lipid nanoparticles was measured
using nanotrac where solid lipid nanoparticle
suspensions were diluted appropriately with millipore
water and analysed.

2. Polydispersity index: Polydispersity index can be
measured from dynamic light scattering instrument.
Polydispersity index is an index of width or spread
within the particle size distribution. Low PDI value
indicates that the samples contained monodispersed
particles, while a higher PDI indicates a varied particle
size distribution and the polydisperse nature of the
formulation.

3. Entrapment efficiency: Percentage Entrapment
efficiency of solid lipid nanoparticle formulations was
carried out by using ultracentrifugation method. 1ml of
solid lipid nanoparticle suspension was taken and ultra-
centrifuged at 14,000rpm, 4oC for 1hr (Sorval MX 150,
Thermo scientific Ultracentrifuge, US). The supernatant
liquid was separated and was analysed for un-entrapped
drug at λ max of 253 nm by UV spectrophotometry.

4. Drug content: The nanosuspension containing 50mg
equivalent drug was put in a 50 ml volumetric flask
whose volume was made up using methanol. This
concentration is 1000 µg/ml. After a few minutes the
solution was filtered and the first few ml of the filtrate
was rejected. 5ml of this filtrate was further diluted to
50ml with pH 7.4 in a volumetric flask. 10 µg/ml
solution was obtained by further diluting 1 ml to 10 ml
with phosphate buffer pH 7.4 in a 10 ml volumetric
flask. Absorbance was measured spectrophotometrically
at 253nm.

5. TEM and SEM Analysis: The morphology of solid
lipid nanoparticle was analyzed by transmission electron
microscopy (JEM-2100, JEOL. Japan). Solid lipid
nanoparticle Suspension was diluted with water; a drop
of the diluted suspension was then directly deposited on
a carbon coated grid for 2 min, negatively stained with
1% aqueous solution of phosphotungestic acid. Then air
dried sample was visualized under Transmission
electron microscope. The surface morphology of
ketoprofen solid lipid nanoparticle was analysed by
scanning electron microscopy. The dried SLNs were
mounted on metal stubs and coated with Platinum using
a Sputter Coater JFC-1600 (JEOL, Japan) and were then
observed under JSM-6360LV Scanning Electron
Microscope (JEOL, Japan) .

6. In-vitro drug release: In-vitro release studies were
performed using modified Franz diffusion cell12.
Dialysis membrane (Himedia laboratories Pvt Ltd)
having pore size 2.4 nm, molecular weight cut off
12,000–14,000 was used. 50 ml of Phosphate Buffer pH
7.4 was taken in receptor compartment. 2 ml equivalent
to 5 mg of solid lipid nanoparticle suspension was taken
in donor compartment. The temperature was set at 37oC
with continuous stirring. Aliquots were collected at
predetermined interval and replaced with equal amounts
of fresh buffer. Aliquots were diluted with phosphate
buffer pH 7.4 and analyzed at 253 nm by UV-1800
(Shimadzu, Japan).

Preparation of gel
The gel containing KP-SLNs was developed by using the
required quantity of carbopol 934 which is a gelling agent.
To the nanosuspension containing SLNs the required
quantity of glycerin was added which acts as a humectant.
Carbopol was added to double distilled water to get hydrated
for 4-5hours. To this the SLNs equivalent to 0.25% of
ketoprofen was added. Triethanolamine was added to the
carbopol dispersion under stirring at 1200rpm. The gel was
kept overnight to remove the entrapped air. The gel was then
assessed for physical appearance, pH, drug content,
viscosity, spreadability and in vitro drug release studies.
Table 2: Formulation of a gel containing KP-SLNs
Ingredients Composition (%w/w)

Carbopol 934 1

SLN eq. to 0.25% KP 1

Glycerin 10

Triethanolamine q.s

Distilled water q.s

Evaluation of gel:
1. pH and viscosity of gel: The pH of the gel was

determined by digital pH meter. Viscosity was
determined by Brookfield viscometer CAP 2000+.The
spindle 1 was rotated at 50 rpm. Samples of gel were
allowed to settle over 5 min. at room temperature (25±
20C) before measurements.
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2. Drug content: A specific quantity of prepared gel was
taken and dissolved in 100ml of methanol and it was set
aside for sonication for 30mins. The solution of 1ml was
diluted to 10ml with phosphate buffer pH 7.4. After
suitable dilution drug absorbance was recorded by uv-
spectrophotometer at 253 nm.

3. Spreadability: It was estimated by taking 2 slides of
10x10cm each. One slide is kept fixed which contains
25mg of the gel. The other slide is placed over this on
which 5 grams of the weight is placed on top. This slide
is kept in the unchanged position for 5mins & the
weight is then removed & the time to move the upper
slide was checked Less the time for the separation of the
two slides, better the spreadability of the gel. This is
calculated by using the formula

S = M . L / T
Where, M = weight tied to the upper slide, L = length of the
glass slide, T =  time taken to separate the slides

4. In-vitro drug release studies: The study was done in a
modified Franz Diffusion cell using dialysis membrane-
150 (cut off molecular weight 12000-14000 Dalton).
The membrane was saturated in PBS pH 7.4 for 24 hrs.
The membrane was clamped within the donor and the
receptor compartment. 1 gram of the gel was evenly
spread on the DM. 50ml of PBS pH 7.4 was used as the
dissolution medium, which was added to the receptor.
The entire assembly was paced on a magnetic stirrer and
the solution was stirred continuously with the aid of a
magnetic bead and the temperature was maintained at
37±0.5⁰C. 2ml of the sample was withdrawn at 0, 0.5, 1,
2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12hrs intervals and was
replaced with 2ml of fresh PBS pH 7.4 ( dilution
medium). Dilutions were made and the sample was
examined by UV-VIS spectrophotometer at 253nm and
the %CDR was calculated. The graph of %CDR v/s
time was plotted.

HPTLC METHOD DEVELOPMENT AND
VALIDATION
1. Selection of detection Wavelength:
Solutions of Ketoprofen (10μg/ml) was prepared in methanol
and the λmax was determined by scanning within 400–200
nm.The λmax of “ketoprofen” was found to be 263 nm.
2. Mobile Phase Selection
Preparation of mobile phase: The mobile phase comprising
of Chloroform: Acetone : Methanol: Glacial acetic acid in
the ratio of 9: 0.5: 0.5: 0.2 v/ v/ v/ v was prepared for the
elution.
Diluent preparation: The diluent chosen was methanol
Standard preparation: 10mg of Ketoprofen in10 ml with
methanol. Standard solution of concentration of 0.1mg/ml
was made from the stock by diluting 1 ml of the stock to
10ml with methanol and this standard solution was used for
further analysis.

3. Application of developed method to pharmaceutical
dosage form (assay of gel containing KP-SLNs)

Test preparation (Gel loaded with KP-SLNs)
5 grams of the gel was accurately weighed and extracted
with 8 ml of n-hexane. The resultant test solution contains
12.5 mg of Ketoprofen in it. Therefore each ml of the
solution contains 1.56mg of the drug. The resultant
concentration of the test solution is 1.56mg/ml which is
further used to carry out assay of the gel.
Chromatographic conditions: HPTLC plates pre-coated
with silica gel mixture on aluminum sheets were used as
fixed phase. The detection was carried out using a TLC
scanner at 263 nm.
VALIDATIONPARAMETERS
1. Linearity: To estimate linearity, a conc. of 0.05 to 0.6

µg/ ml for Ketoprofen, was applied to the plates from
stock solutions of 0.1mg/ ml by diluting with the
diluent. The calibration curve was developed by plotting
the mean peak area (Y-axis) against the conc. (X-axis).

2. Precision: The precision of the analytical method was
calculated by analysis of several sampling of
homogeneous sample. Standard deviation or RSD is
used to express the precision. Intra-day and inter-day
variation studies are used to express the precision of this
method. Intra-day precision was examined in nine
replicates of the standard solutions at concentration
level of 0.2µg/ spot for Ketoprofen carried out two
times on the same day. The results of repeatability were
reported in terms of “relative standard deviation
(%RSD).Inter-day precision was done by repeating the
same procedure on two different days.

3. Accuracy: Accuracy was determined in triplicate by
spiking the pure drugs of the standard concentrations  of
Ketoprofen (0.1mg/ml) with the formulation (gel loaded
with KP-SLN) at 3 different levels (80, 100 and 120%)
and comparing the area’s attained with those of the
formulation an d standards applied independently at the
same level (80, 100 & 120%) . The recovery study
outcomes were depicted in Table No 14 and Fig. 21.

4. Specificity: Specificity was carried out by using
standard Ketoprofen, formulation, mobile phase and the
diluents on the plates. Peaks from all were observed to
determine if there is any interference from the mobile
phase and diluents.

3. RESULTS AND DISCUSSION
A. Identification of pure drug
FT-IR spectroscopy: The FT-IR spectrum of Ketoprofen
was found to be similar to the standard spectrum of
Ketoprofen. From results, it was established that there were
no interferences in their functional group as the principle
peaks of Ketoprofen were found to be unchanged. The
spectrum of Ketoprofen shows the following functional
groups at their frequencies in table 3. The IR spectrum of
Ketoprofen is shown in Fig 1.
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Table 3: Frequencies and respective functional groups of pure KP
Frequency (cm-1) Functional Group

2845.39 C-H str

2727.3 O-H str

1560.8 C=O str

715.02 Ar-OH

Fig. 1: FTIR spectrum of Ketoprofen

Melting point determination: The melting point of
Ketoprofen was observed as 92⁰C, which is in reported value
of 91⁰C-95⁰C. It complies with USP standards thus; it
indicates the pureness of drug sample
Solubility analysis: Ketoprofen is poorly in water
(0.051mg/ml). It was observed to be freely soluble in
methanol and chloroform.
Lipid screening: Prior to formulation of Ketoprofen loaded
solid lipid nanoparticles, screening of lipids was carried out
to identify the most suitable lipid for the active ingredient to
be incorporated in the solid lipid nanoparticles. Ketoprofen
showed maximum solubility in glycerol monostearate. The
solubility is in the order of glycerol monostearate> stearic
acid> beeswax.
Determination of absorbance maximum of Ketoprofen:
The absorption spectrum of pure Ketoprofen was scanned
within 400 to 200 nm on UV-VIS Spectrophotometer with
conc. of 100 µg/ml in phosphate buffer pH 7.4. The
maximum absorption was obtained at 253 nm.
B) Compatibility study
FTIR Spectroscopy: For studying the probable drug-lipid
interaction, the IR (4000-400cm-1) spectroscopy was done.
Similar peaks were seen in physical mixture drug- lipid and
drug, lipid and carbopol. The IR spectrum of the pure drug
and drug with the lipid and carbopol are shown in Fig4-7.
The spectrum of Ketoprofen and the physical mixtures of
Ketoprofen with the excipients are listed in table with their
functional groups at their frequencies in table 6.
Table 4: FTIR Spectral data of pure Ketoprofen, physical mixtures and
optimized formulation F3
Functional
group

Frequency  (cm-1)

KP KP+GMS KP+GMS+
Carbopol

Optimised
formulation F3

C-H str 2845.39 2917.34 2976.50 2843.39
O-H str 2727.3 2843.39 2730.98 2730.98
C=O str 1560.8 1550.7 1560.3 1596.07
Ar-OH 715.02 790.20 710.06 710.60

Fig. 2: IR Spectrum of physical mixture of KP and GM

Fig 3: Mixture of KP and GMS mixture of KP, Carbopol and GMS

Fig. 4: FTIR Spectrum of KP loaded SLNs

Table 5: FTIR Spectral data of pure Ketoprofen,  physical mixtures
and optimized formulation F3
Functional
group

Frequency  (cm-1)

KP KP+GMS KP+GMS+
Carbopol

Optimised
formulation F3

C-H str 2845.39 2917.34 2976.50 2843.39
O-H str 2727.3 2843.39 2730.98 2730.98

C=O str 1560.8 1550.7 1560.3 1596.07

Ar-OH 715.02 790.20 710.06 710.60

Differential Scanning Calorimetry: The thermograms of
the physical mixtures of KP and GMS, and KP and the
excipients showed characteristic peaks at 88.46 and 60.37
for KP and GMS respectively. Thus signifying no physical
interaction between the drug and the lipid, and the drug with
the excipients. Therefore we can conclude that the drug is
compatible with the lipid and the other
excipients.

Fig 5: Thermogram of Physical



Int J Pharma Res Health Sci. 2019; 7 (3): 2987-96

2992
IIIIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved

Fig 6: Thermogram of Physical mixture of KP and GMS  mixture of
KP and excipients

Calibration Curve of Ketoprofen: The absorbance of
standard solution of Ketoprofen from 2-14 µg/ml in pH 7.4
PBS was measured at λmax 253 nm (Table 7) and standard
calibration curve was plotted. It was noted that the drug
follows Beer Lambert’s law in concentration range 2-14 µg/
ml in the medium.
Table 6: Standard calibration curve of Ketoprofen
Concentration (µg/ml) Absorbance

0 0

2 0.113

4 0.211

6 0.341

8 0.424

10 0.532
12 0.645

14 0.748

Fig. 7: Calibration curve for KP
Preparation of Ketoprofen solid lipid nanoparticles: The
present study was focused on the preparation of Solid Lipid
Nanoparticles. Preliminary studies were performed to
optimize the concentrations glycerol monostearate and
surfactant. Solid lipid nanoparticle formulations F1-F4 were
successfully prepared and subjected to various evaluation
parameters. Based on the best obtained results one
formulation was optimized and subjected for the preparation
of gel.
Evaluation of Ketoprofen Solid lipid nanoparticles
Particle size: Particle size measurement was required to
confirm the production of the particles in required range.
Particle size data for the solid lipid nanoparticles by using
different ratios of glycerol monostearate and surfactant are
shown in Table 2. The mean particle size of Ketoprofen
solid lipid nanoparticle formulations were found in the range
of 90.7 nm to 156.7 nm. The solid lipid nanoparticle
formulation F4 showed largest mean particle size whereas
the formulation F3 showed smallest mean particle size.

Polydispersity index: The mean polydispersity index values
for KP loaded SLN formulations varied from 0.2338 to
0.623
Entrapment efficiency: The entrapment efficiency
percentage of solid lipid formulations range obtained from
72.62% to 83.89%. the highest drug entrapment efficiency
was shown by formulation F4. The drug encapsulation
efficiency of all formulations is shown in table 2.

Table 7: %EE, %yield, drug content, particle size and PDI of F1 to F4
Formulation % EE %yield %Drug

content
Particle size
(nm)

PDI

F1 72.62 80.35 91.95 100.6 0.359
F2 81.57 85.56 88.27 156.7 0.623
F3 79.03 89.73 94.32 90.7 0.2931
F4 83.89 83.91 82.41 136.3 0.2336

TEM and SEM: The TEM study suggested that the particles
had an irregular rod shaped structure and were in required
range of 100 nm as shown in Figure 1.
SEM study suggested that the particles were round in shape
and there was no aggregations of particles were seen due to
the presence of surfactant. As shown in Figure 2.

Fig 8: TEM image of optimized

Fig 9: SEM image of optimized

Formulation F3 at 100nm
Formulatiom F3 at 200nm
In-vitro drug release
The in-vitro drug diffusion study of the formulated solid
lipid nanoparticles was found to be in the range of 74.438%
to 94.087% at the end of 12 hrs. The highest was found to be
in F3 formulation and lowest in F2 formulation.
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Fig 10: in vitro drug release of KP-SLNs

Evaluation of Gel containing Ketoprofen solid lipid
nanoparticles:
pH and viscosity of gel : The pH of all the FG3 gel
formulation was found to be of 6.89 that suit the skin pH
indicating the skin compatibility. The viscosity of the FG3
gel was found to be 10374 cps. The percentage drug content
of optimized FG3 gel was found to be 100.5%. Which stated
that drug was uniformly distributed in the gel.
Spreadability: The spreadability of the gel was found to be in
the range of 3.64-4.32 gm.cm/s
Table 8: Physical appearance, pH, viscosity, and spreadability of the
formulated gel
Formulation Physical

appearance
pH Viscosity

(cPs)
Spreadability
(gm.cm/s)

FG1 White in colour,
smooth texture

6.76 11245 3.95

FG2 White in colour,
smooth texture

6.81 12059 3.64

FG3 White in colour,
smooth texture

6.89 10374 4.32

FG4 White in colour,
smooth texture

6.76 10952 4.09

In-vitro drug release : The In vitro drug diffusion study of
the formulated solid lipid nanoparticle gels was found to be
in the range of 68.14% to 88.07% at the end of 12 hrs and
higher percentage cumulative drug release was found in FG3
formulation prepared with tween 80: glycerol monostearate
ratio (1.:1) solid lipid nanoparticle suspension in carbopol
934(1%) i.e 88.07% and the lowest percentage cumulative
drug release was found in the FG2 formulation with tween
80: ratio (1:0.75) with 1% carbopol 934 gel base shown
release of 68.14%.

Fig 11:  In vitro drug release studies of Ketoprofen solid lipid
nanoparticle gel

Analytical method development and validation
Selection and optimization of mobile phase: It is of crucial in
the development of a chromatographic technique for proper

separation, spot definition, resolution, symmetrical peak
shapes and Rf reproducibility of the analytes.
Early trials of mobile phase were carried out with solvents
such as chloroform, methanol, ethyl acetate, toluene and
glacial acetic acid. It was noted that resolution of the drug
was good but the Rf value was not sufficiently reproducible.
The final mobile phase chosen was chloroform – acetone –
methanol – glacial CH3COOH (9: 0.5: 0.5: 0.2 v/v/v/v) as it
showed best elution as well as reproducibility of the Rf

value.
Thus, mobile phase optimized for separation was
Chloroform: Acetone: Methanol: Glacial acetic acid in the
ratio (9 : 0.5 : 0.5 : 0.2 v/ v/ v/ v).
Table 9: Optimized Chromatographic Conditions for HPTLC Analysis
Parameters Chromatographic Conditions

Development chamber CAMAG Twin Trough Chamber
Stationary phase Silica gel G 60 F-254 precoated on

aluminum sheet
Mobile phase Chloroform:acetone:methanol:glacial acetic

acid (9:0.5:0.5:0.2 v/v/v/v)
Chamber saturation 20 minutes

Sample applicator CAMAG AUTOMATIC TLC SAMPLER 4
Band 8mm

Scanning speed 20mm/s

Development distance 80% of plate

Drying of plate Room temperature
Densitometric scanner CAMAG TLC SCANNER 4

Lamp Deuterium
Wavelength 263 nm

Fig 12: Chromatogram of method development of KP

Track I to VII: Ketoprofen ; Track VIII and IX: Formulation
(Gel containing KP-SLNs)
Application of the developed formulation to a
pharmaceutical dosage form (Assay of gel containing KP-
SLNs)
Table 10: Assay of gel containing KP-SLNs
Drug Theoretical

concentration
(µg/spot)

Observed
concentration
(µg/spot)*

% Assay

KP 0.156 0.1568 100.5

* Average of two determinations
The drug content of the gel containing KP-SLNs was found
to be 100.5%
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Fig. 13: Chromatogram for Assay of  gel containing KP-SLNs I

Fig 14: Chromatogram for Assay of gel containing KP-SLNs II

Validation parameters
Linearity: Calibration graphs were constructed using peak
areas of standard drug v/s. concentration of standard drug
solutions. The data for linear regression presented a
relationship over a conc. of 0.5 to 6.0μg/ml with an equation
of Y= -1.492×10 -14X+2.201×10-8X +1.073×10-3 and R value
of 0.9991 for Ketoprofen. The ‘R’ values was above 0.995
Acceptance criteria: The correlation coefficient value
shouldn’t  be less than 0.995 over the working range.

Table 11: Calibration data for Linearity KP by HPTLC
Sr no. Concentration Peak Area
1 0.05 µg/ml 0.00202

2 0.1 µg/ml 0.0029

3 0.2 µg/ml 0.00504
4 0.3 µg/ml 0.00635
5 0.4 µg/ml 0.00737
6 0.5 µg/ml 0.00827

7 0.6 µg/ml 0.00899

Concentration range 0.05-0.6 µg/ml
Correlation coefficient 0.9991

Equation Y= -1.492×10 -14X+2.201×10-8X
+1.073×10-3

Fig 15: Calibration Curve of KP by HPTLC

Fig 16: Chromatogram for linearity of Ketoprofen (0.05µg/ml-
0.6µg/ml)
Precision: Data from precision experiments are tabulated in
Table 15 for intra-day and Table 16 for Inter-day precision
study for KP. On the same day, intra-day precision was
carried out twice (replicate of 9 times).The %RSD values for
intra-day precision study was found to be 0.001. Inter-day
precision study was carried out on 2 different days (replicate
of 9  times). The %RSD value for inter-day precision was
observed to be 0.025. The %RSD values for intra-day and
inter-day precision were found to be < 5.0 % for Ketoprofen
which confirmed that the method was precise.
Acceptance criteria: %RSD of the 9 replicates shouldn’t be
more than5.0 %.
Table 12: Intra-day Precision data for KP
Sr.No. Concentration Mean area of peaks

(n=9)
% RSD

1. 0.2  µg/ml 0.00467 0.00525

2. 0.2 µg/ml 0.00465 0.00403
Average 0.00466
%RSD 0.001

Table 13: Inter-day Precision data for KP.
Day Concentration Mean peak area

( n=9)
%RSD

1 0.2  µg/ml 0.00465 0.00403

2 0.2 µg/ml 0.00415 0.00574

Average 0.00440
%RSD 0.025

Fig 17: Chromatogram for Intra-day precision for KP I

Fig 18: Chromatogram for Intra-day Precision for KP II
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Accuracy: It was conducted  in triplicate by comparing the
areas of spiking the pure drug of KP with the formulation
(gel containing KP-SLN) at 3 different levels (80%, 100%
and 120%) with the area attained by spot application of the
formulation and pure drugs. The % recovery of 97.80%,
93.68% and 94.91% for 80, 100 and 120% respectively. The
mean recovery for KP was 95.47%. The method was found
to be accurate as the %  recovery was within the acceptance
limits.
Acceptance criteria: % recovery should be in the range of
85-115%.
* corresponds the average of three determents
Table 14: Data for Accuracy
Level AUC for

formulation and
standard applied on
different spots*

AUC for
formulation and
standard applied on
same spot*

% recovery

80 0.007639 0.007471 97.80
100 0.008396 0.007866 93.68
120 0.00908 0.008547 94.91

Fig 21: Chromatogram for KP (gel containing KP-SLN)
Track 1 – 3: Formulation (gel containing KP-SLN) at 100%; Track 4 –
6: KP at 80% spiked with formulation at 100%; Track 7 – 9: KP at
100% spiked with formulation at 100%; Track 10 – 12: KP 120%
spiked with formulation at 100%; Track 13 – 14: KPat 80%; Track 15
– 16: KP at 100%; Track 17 – 18: KP at 120%

Specificity: Specificity was carried out by application of the
standards, formulation, mobile phase and diluent. The Rf

value of Ketoprofen was found to be 0.398. The Rf value of
KP was found to be 0.396 which was similar to that of the
standards further the mobile phase and diluents did not show
any peaks at the Rf of the standards confirming the method
is specific.
Table 15: Rf values of KP and Formulation

Standard Formulation
Rf 0.398 0.396

Fig 22: Chromatogram for specificity of the method

Track I: Mobile Phase; Track II: Diluent; Track III:
Ketoprofen Standard; Track IV: Ketoprofen Formulation

4. CONCLUSION
In the present study, Ketoprofen loaded SLNs were prepared
by hot homogenization method followed by ultra-sonication.
These nanoparticles were examined for their particle size,
PDI, shape and surface morphology, %drug entrapment
efficiency, percentage yield, drug content and in vitro drug
release. These SLNs were then loaded into a gel where
Carbopol 934 was used as a gelling agent. The gels were
later examined for their physical appearance, pH, viscosity,
spreadability and in vitro drug release. The drug content was
determined by HPTLC analysis.
From the results obtained of the Formulation studies it can
be concluded that
1 The drug was found to be pure from its melting point

determination and the IR spectrum analysis.
2 FTIR studies of pure Ketoprofen, the physical mixtures

(KP+GMS, KP+GMS+Carbopol) and the formulation
showed that the drug is compatible with all the
excipients as there were no significant interactions seen.

3 The particle size decreased with the increase in the
surfactant concentration and decrease in the lipid
concentration. The mean particle size varied from 90.70
to 156.7nm. The formulated optimized SLNs when
subjected to SEM and TEM analysis showed that the
nanoparticles were within the nano range and had an
irregular rod shaped structure.

4 Drug entrapment efficiency was found to be higher in
formulations containing a higher lipid concentration.
The highest being showed by F4 (83.89%). The highest
% yield was found to be 89.91%. It was noted that the
% yield increased with the increase in the lipid
concentration.

5 The optimized formulation F3 showed the highest in
vitro drug release of 94.08% and the lowest was
observed in formulation F2 (74.43%)

6 The gels were white in colour and had a smooth texture.
The pH varied from 6.76 to 6.89. The viscosity varied
from 10374 to 12095 cPs and the spreadability varied
from 3.64 to 4.32 gm.cm/s.

7 The optimized formulation F3 showed the highest in
vitro drug release of 88.7%% t:

8 In the present work the mobile phase selected was
Cloroform:Methanol:Acetone:Glacial acetic acid in the
ratio (9:0.5:0.5:0.2 v/v/v/v) and the chromatographic
conditions were optimized.

9 Linearity was found over a concentration range of 0.05
to 0.6 μg/ml with an equation of Y= -1.492×10 -
14X+2.201×10-8X +1.073×10-3and r value 0.9991 for
Ketoprofen.

10 Intra-day and inter-day precision was found to be <5.0%
which confirms that the developed method was precise.

11 The mean recovery for Ketoprofen was found to be
95.475% and hence the method was found to be
accurate.
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12 The Rf value of Ketoprofen from the formulation was
found to be similar to that of the standard. The mobile
phase and the diluent did not show any peaks at the Rf

of the standard confirming that the method is specific.
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Standardisation and larvicidal activity of Cleome 

viscose Linn. 
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Abstract 

Progressive and ascending use of traditional systems of medicines has embarked a great question on 

quality of herbals. In present study, Cleome viscose Linn., (Sticky Cleome) was successively extracted; 

standardised and larvicidal activity was assessed against A. stephensi, Cx. quinquefasciatus and Ae. 

aegypti. A dose depended % mortality of the test solutions was established compared to standard and 

control. The chloroform extract had highest larvicidal activity with least LC50 values compared to other 

extracts. A greater sensitivity of the Culex quinquefasciatus was observed in contrast to other mosquito 

species. The biochemical effects on the larval lumen and respiratory gills were owed to alkaloids, 

tritepenoids and steroids. Standardisation of plant material and extracts is the first and foremost step in 

quality control of herbal drugs. The larvicidal activity insights potential use of chloroform extract of 

Cleome viscose Linn., a common weed as a vector bio-control agent and develop bio-pesticidal 

formulations. 

 

Keywords: Cleome viscose Linn., larvicidal activity, mosquitoes, A. stephensi, Cx. quinquefasciatus 

 

Introduction 

Plant based drugs are the most primitive form of deriving remedies for human ailments. With 

sedentary lifestyle including the food habits, the longevity of life has substantially decreased. 

Though allopathic systems are chosen for symptomatic relief, on the long run herbal drugs are 

preferred. People around the world prefer herbal drugs as a source of medicine [1, 2, 3]. World 

Health Organisation estimates that over 80% of world population depend on plant sources for 

maintenance of health. Plants sources available locally are incorporated in to the indigenous 

systems of medicines and developed in to different systems of medicines. According to Indian 

system of medicine- Ayurveda, medicines are utilised for restoration of health in diseased or to 

inculcate a state of wellness in a living being. This principle is owed to the phyto- constituents 
[4, 5].  

With progressive and ascending use of traditional systems of medicines, the quality of herbals 

embarks a great question [6, 7]. Herbal drug quality varies on various factors such as climate, 

geography, time and period of collection, processing and storage conditions. Herbals are 

greatly adulterated in this regard [8, 9]. Hence it becomes a bound responsibility for every 

personnel involved in herbal drug research to develop methods of standardisation for 

assessment of quality. Standardisation is the assessment of quality control parameters of the 

various medicinal plants used in traditional medicine is becoming more important today in 

view of the commercialization of formulations based on these plants [10, 11, 12]. World Health 

Organisation specifies guidelines for assessment of quality control of herbal drugs with 

various parameters [13]. 

Cleome viscose Linn. commonly called as “Sticky Cleome” is a well known weed found in 

tropical and subtropical regions of India [14, 15, 16, 17]. The plant is reported to have immuno-

modulatory, antidiarrheal, psycho-pharmacological and wound healing properties [14, 15]. The 

standardisation profile of Cleome viscose Linn. from Western Ghats- a rich biodiversity and 

geographical hub has not been explored and reported earlier. Also, the literature sources lack 

in terms of parameters of chromatographic and phyto-chemical investigations in relation to its 

insecticidal properties. Reports on larvae of Culex quinquefasciatus, Tribolium castaneum, 

Callosobruchus chinensis are crude extracts like pet ether, acetone, methanol and water [18, 19]. 

Successive solvent extraction separates out phyto constituents based on its polarity to extract 

mosquito larvicidal constituents [20, 21]. 

Mosquitoes are a mayhem acting as vectors for deadly diseases [22]. Sudden outbreaks in high 

risk endemic areas cause high communal mortality [23]. Thus, vector control is the first and 

foremost step to interrupt further disease proliferation [24]. 
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The larval stage of mosquitoes is easily accessible and is the 

longest stage in the mosquito life cycle. Synthetic chemical 

larvicides used turn out to be resistant and also grounds to 

ecological imbalance. Hence plants are considered as alternate 

sources since they contain plethora of insecticidal phyto- 

constituents [24, 25]. 

The plant was extensively reviewed and the gap analysis 

directed the research towards standardisation of plant drug, 

successive solvent extraction and comparative larvicidal 

activity of extracts on three primary mosquito vector species – 

Anopheles, stephensi, Culex quinquefasciatus, and Aedes 

aegypti. Hence such as attempt was put forth and the results 

have been presented in the article.  

 

Materials and Methods 

Plant material- authentication, extraction & standardisation 

Aerial parts of Cleome viscose Linn. were collected from 

Western Ghats of Karnataka (Sirsi district). Plant material 

was authenticated by a Plant taxonomist, Natural Remedies 

Pvt. Ltd. A voucher specimen was prepared and deposited at 

the herbarium of KLE College of Pharmacy, Bengaluru, India 

and Natural Remedies Pvt. Ltd., Bengaluru, India for future 

reference. The plant material was evaluated for various 

pharmacognostical characteristics and physico-chemical 

parameters.  

The air dried plant material (1.40 kg) was pulverized in 

laboratory scale electrical blender to moderately coarse 

powder (#40). Each time 150g of plant powder was 

successively extracted with pet-ether (60-80º), chloroform, 

ethanol in soxhlet assembly and distilled water. The extracts 

were concentrated by rotary evaporator (Buchi R3) at 40°C. 

The yield of extracts were calculated and stored under 

refrigeration until further use. A standard protocol for 

standardization of plant material and successive solvent 

extracts including the organoleptic evaluation, physico-

chemical evaluation including moisture content(LOD), ash 

values, extractive values, swelling index, foaming index and 

phyto-chemical screening, TLC analysis were followed 

according to WHO guidelines for assessment and quality 

control of herbal drugs. 

 

Evaluation of mosquito Larvicidal activity  

Collection of mosquitoes  

The late 3rd/ early 4th instar larvae of A. stephensi (RS- 

Bangalore strain), Cx. quinquefasciatus (Bangalore strain) and 

Ae. aegypti (RS- Bangalore strain) were collected from cyclic 

colony of the insectory of National Institute of Malaria 

Research (ICMR), Bengaluru, India.  

 

Preparation of test and standard solutions  

100 ml of stock solutions (10 mg/ml) were prepared (10 ml 

DMSO for solubility) and were stored in capped volumetric 

flasks and covered with aluminium foil. Concentrations 10-

1000 ppm were prepared and used for larvicidal activity. 1ml 

of DMSO in 99 ml tap water as negative control and 10-

50ppm of azadirachtin (0.1% NeemarkTM) in tap water was 

used as positive control. 

 

Larvicidal activity 

Larvicidal bioassay was carried out on mosquito larvae 

according to the World Health Organization (WHO 2005) 

standard protocols [26]. 25 larvae of each of vector species 

were exposed to test, standard and control solutions. Each 

experiment was carried out thrice in triplicates. The % 

mortality was recorded every hr up to 6 hr and later at 6hr 

duration until 72 hr (3 days). 

 

Results and Discussions 

Standardisation of plant material and extracts 

Standardisation should be the first and foremost step in 

research related to any herbals products. It segregates the 

most suitable drug, both qualitatively and quantitatively to be 

utilized as herbal remedy. With well established 

pharmacognostical, physico-chemical, biological evaluation 

methods every herbal drugs, extracts and formulations can be 

standardised. As an initiative step towards standardisation the 

above mentioned parameters were evaluated and are 

presented. 

The plant material was authenticated by its morphological and 

taxonomical characteristics by plant taxonomist Dr. Santhan 

P, Natural Remedies Pvt. Ltd, Bengaluru as “Cleome viscose 

Linn”. A voucher specimen, KLE/CV/221/2014 at the 

herbarium of KLE College of Pharmacy, Bengaluru and 

NR/CV/221/2014 at Natural Remedies Pvt. Ltd, Bengaluru. 

Pharmacognostical evaluation which comprises of 

organoleptic evaluation and foreign organic matter are 

presented in Table no.1. The picto-microgarphs of powder 

characteristics are presented in Figure no. 1. These parameters 

could be utilized as an authenticated reference for 

pharmacognostical evaluation of samples of Cleome viscose 

Linn., from the Western Ghats region of India. Ash values 

and foreign organic matter indicates the purity of sample and 

degree of adulteration in herbal drugs. Extractive values give 

an insight of quantity of phyto-constituents present in the 

crude drugs that can be extracted with specific solvent.  

Extraction of plant material is a critical step in preparation of 

extracts to separate medicinally active components. The 

choice of extraction method depends on nature, stability and 

cost of drug; concentration of phyto-constituents, therapeutic 

value, solvent and its recovery process. In consideration of 

such factors, the successive solvent method of exhaustive 

extraction was preferred (non-thermo-liable phyto-

constituents). The plant material was grounded to sieve #40 in 

laboratory scale electrical blender to avoid much heat 

generation. Soxhlet method of successive solvent extraction 

was carried with non-aqueous solvents like pet-ether (60-80º), 

chloroform, ethanol (60% v/v). The solvent choices were 

based on polarity indices viz., petroleum ether (0.0), 

chloroform (4.1), ethanol (5.2) and water (9.0). Though 

benzene, hexane and other solvents are ranked higher in 

polarity charts (than our choices) the carcinogenicity, relative 

toxicities and side effects are note worthy [27, 28]. In 

concentration of extracts, drying under reduced pressure was 

preferred (rotavapour), to ensure safety and stability of the 

active constituents. The % yields of concentrated extracts 

were 4.226, 3.867, 3.228, 4.862% for solvents- petroleum 

ether, chloroform, ethanol and water respectively. 

A standard protocol for standardization of plant material and 

successive solvent extracts in cluding the organoleptic 

evaluation, physico-chemical evaluation including moisture 

content (LOD), ash values, extractive values, swelling index, 

foaming index and phyto-chemical screening, TLC analysis 

were followed according to WHO guidelines for assessment 

and quality control of herbal drugs.  
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Table 1: Standardisation of aerial parts of Cleome viscose Linn. 

 

Parameters (% w/w) ± SD Aerial parts 

Organoleptic Evaluation 

Nature Amorphous 

Color Green 

Odour Characteristic 

Consistency Powder 

Physico-chemical Evaluation 

Moisture content * 2.568 ± 0.26 

Ash values 

Total ash 4.336 ± 0.52 

Water soluble ash 0.765 ± 0.15 

Acid insoluble ash 1.036 ± 0.16 

Extractive values (EV) % w/w 

PE soluble extractive values 3.899 ± 0.56 

CL soluble extractive values 2.197 ± 0.28 

ET soluble extractive values 4.215 ± 0.63 

AQ soluble extractive values 8.239 ± 0.35 

Foreign organic matter 1.626 ± 0.25 

% w/w- percentage weight/weight with reference to air dried material, SD- Standard deviation; PE-Pet ether 40-60˚C, CL-Chloroform, ET- 

Ethanol, AQ- Water extract, (*)- Loss on drying. 

 
Table 2: Standardisation of Successive solvent extracts of Cleome viscose Linn. 

 

Parameters (% w/w) ± SD PE CL ET AQ 

% yield 4.226 ± 0.18 3.867 ± 0.22 3.228 ± 0.82 4.86 ± 0.24 

Organoleptic Evaluation 

Nature Oily Viscous liquid Viscous liquid Brown 

Color Dark green Pale green Green- brown Brown 

Odour Characteristic Characteristic Pleasant Characteristic 

Consistency Sticky Sticky Sticky Dry powder 

Physico-chemical 

Evaluation 

Moisture content* 0.0036 ± 0.12 0.0062 ± 0.11 0.0021 ± 0.15 0.0033 ± 0.23 

Phyto-chemical 

screening 

Steroids, 

triterpenoids 
Alkaloids, steroids 

Flavonoids, tannins, 

phenolics 

Carbohydrates, 

proteins 

% w/w- percentage weight/weight, with reference to air dried material, SD- Standard deviation; PE-Pet ether 40-60˚C, CL-Chloroform, ET- 

Ethanol, AQ- Water extract, (*)- Loss on drying. 

 

 
 

Fig 1: Powder microscopy of aerial parts of Cleome viscose Linn. A- Lignified sclerids; B- Pitted parenchyma; C- Prisms of calcium oxalate; D- 

Spongy parenchyma; E- Anamocytic stomata; F- Covering trichomes 

 

Larvicidal activity  

The successive solvent extracts were subjected to larvicidal 

bioassay according to WHOPES scheme. A dose depended % 

mortality was established compared to standard and control. 

A comparison of the % mortality of all the extracts is 

represented in Figure no.2. Among the extracts assayed, the 

chloroform extract had the highest larvicidal activity at less 

concentration compared to pet-ether, ethanolic and aqueous 

extracts. The graph clearly indicates greater sensitivity of the 

Culex quinquefasciatus than other mosquito species. The 

order of sensitivity is Culex quinquefasciatus > Anopheles 

stephensi > Aedes aegypti. In ethanolic and aqueous extracts 

dose depended mortality was observed over 3000ppm. Hence 

are considered as inactive larvicides.  

 

 

A C F E D B 
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Fig 2: Comparison of % Mortality at 10-500ppm of successive solvent extracts on Anopheles stephensi, Culex quinquefasciatus and Aedes 

aegypti respectively. 

 

The larval mortality affected by the chloroform extract was 

also observed microscopically. The chloroform extract 

induced erosive effects on inner lining of gastric lumen of 

anterior, posterior mid gut and on anal respiratory gills 

(Figure no. 3). Table no. 2 represents the probit analysis of the 

% mortality conversion of the linear regression line to the log- 

dose to give a dose response curve (DRC). Thus the LC50, 

LC90 and limits of LC50 values can be calculated. The results 

were significant (p≤0.05) with higher chi-square values at 3 

and 4 degrees of freedom. Though the LC50 values are higher 

compared to standard azadirachtin, the similar biochemical 

effects on the larval lumen and respiratory gills were 

observed.  

 Based on phyto-chemical screening, the most active 

chloroform extract was eluted in various solvent systems. 

TLC analysis in toluene: ethyl acetate (8:2) gave best 

separation of 14 phyto constituents after derivatized with 

Vanillin sulphuric acid reagent (Figure no. 4 & Table no. 3). 

These results indicate the phyto-constituents such as alkaloids 

and steroidal compounds on the chloroform extract may have 

induced the larvicidal effects on mosquito larvae similar to 

many plant drugs like Zanthoxylum lemairei [29], 

Sphaeranthus indicus, Cleistanthus collinu [30], Murraya 

koenigii [31], Piper longum [32]. 

 

 

 
 

Fig 3: Larvicidal effects of chloroform extract of Cleome viscose Linn. on Aedes aegypti; A,B,C,D- control; A1, B1, C1- effects of chloroform 

extract at 100 ppm on anterior and posterior mid gut; D1- effects of chloroform extract on anal respiratory gills 
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Table 3: Larvicidal bioassay of successive solvent extracts 

 

Mosquito species 
Extracts 

 

LC50 values 

(ppm) 
LC90 values (ppm) χ2 

Limits for LC50 (ppm) 

LCL UCL 

Anopheles stephensi 

PE 1259.33 1697.78 13.98 2180.93 2337.74 

CL 141.99 649.56 34.54 90.35 474.22 

ET 1617.76 2754.94 42.12 1494.73 1752.52 

AQ 4422.34 6788.45 51.43 3985.67 6932.77 

AZ 58.58 86.66 28.48 48.78 128.62 

Culex quinquefasciatus 

PE 736.29 4080.48 36.99 327.16 1022.72 

CL 35.68 368.75 21.22 20.73 52.85 

ET 1033.61 2694.99 65.27 943.55 1108.06 

AQ 3345.65 6298.45 23.65 2977.56 3647.69 

AZ 47.43 85.53 43.45 32.78 96.56 

Aedes aegypti 

PE 898.31 2083.62 22.07 468.99 1326.06 

CL 386.32 937.93 34.46 98.17 590.43 

ET 1777.73 2020.70 45.44 1487.50 1991.82 

AQ 3802.56 6890.51 28.38 3598.46 6946.64 

AZ 110.36 146.34 27.33 97.66 145.42 

PE- petroleum ether, CL-chloroform, ET- ethanol, AZ- standard azadirachtin LC50- Lethal concentration at which 50% larvae are dead, LC90- 

Lethal concentration at which 90% larvae are dead, χ2- Chi-square values, LCL- Lower confidence limit, UCL- Upper confidence limit; (p 

≤0.05) 

 

   
 

Fig 4: TLC of chloroform extract of Cleome viscose Linn. in A) day light; B) 254nm; C)366nm after derivatization with vanillin 

sulphuric acid reagent 

 
Table 4: TLC profile of chloroform extract of Cleome viscose Linn. 

 

Detection: Toluene : Ethyl acetate (8:2) 

Day light UV 254nm Vanillin Sulphuric acid reagent 

Spots Rf value Spots Rf value Spots Rf value 

2 
0.75 (light yellow), 

0.80 (light green) 
2 

0.75 (fluorescent orange), 0.80 

(fluorescent orange) 
14 

0.03 (dark brown), 0.07 (dark brown), 0.12 (brown), 0.19 (brown), 

0.33 (brown), 0.47 (purple), 0.52 (purple), 0.54 (purple), 

0.68 (purple), 0.73 (purple), 0.77, 0.84 (yellow), 0.85 (light green), 

0.91 (green) 

 

Conclusions 

The study not only explored the standardisation of Cleome 

viscose Linn from a rich bio-diverse geographical region of 

Western Ghats but also the larvicidal activity at 

concentrations of less than 10 ppm on Culex quinquefasciatus 

and Anopheles stephensi and 50 ppm on Aedes aegypti. This 

insights the potential use of Cleome viscose Linn., a common 

weed for mosquito larval control in breeding sites.  
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Abstract 

Use of chemical fertilizers and pesticides has drastically affected the soil quality and also the 

products obtained leading to a number of diseases. In order to sustain the nutrient quality of 

the crops, thus protecting the mankind from falling prey to the disease causing chemicals 

retained in the crops, a system of natural farming using a liquid organic formulation 

providing replenishment to soil nutrients and natural regeneration was used. 

Further, a study on influence of ageing on quality of a liquid organic formulation used to 

increase the nutrient content and fertility of the soil was carried out at Department of 

Pharmacognosy, KLE College of Pharmacy, Bengaluru, India. The main objective was to 

find out the shelf life of Liquid organic formulation by analyzing its physical and 

microbiological properties. Liquid organic formulation was stored for 1, 7, 14, 21, 28, 35, 41 

and 49 days. Change in colour, odour, pH and microbiological activity of the soil fertility 

favoring organism was carefully observed during the storage period. The microbial load 

which were large in number and motile, gradually reduced during the 35 day study and later 

on was found non motile and dead in the 41 day study. The investigation revealed the 

possibility of storing Liquid organic formulation upto 35 days without quality and microbial 

deterioration. So a shelf life of 35 days can be fixed for usage of the liquid organic 

preparation. 

 

Keywords: Liquid organic formulation, Shelf life, Quality, Microbial load, Diseases, 

Chemicals fertilizers, Pesticides 

 
INTRODUCTION 
Soil is the non-adhesive mineral or organic 
material on the immediate surface of the 
earth that serves as a natural medium for 
the growth of land plants. Its capacity to 
sustain plant growth is soil fertility. The 
more fertile the soil is, the better is the 
plant growth. To make the soil fertile and 
to prevent infestation of pests, fertilizers 
and pesticides are used. The most 
influential soil characteristic is the organic 
matter content. The maximum the organic 
matter content, the greater the adsorption 
of pesticides. Increased application of 
fertilizers is causing adverse effects, which 
is clearly noticed after several decades. 
Pesticides are of two types: (a) 
Hydrophobic, persistent, and 
bioaccumulable pesticides that are strongly 

bound to soil. Eg. Organochlorine DDT, 
endosulfan, endrin, heptachlor, lindane etc. 
Most of them are now banned in 
agriculture but their residues are still 
present. (b) Polar pesticides are 
represented mainly by herbicides.  Eg. 
Carbamates, fungicides and some 
organophosphorus insecticides. Several 
metabolic pathways have been suggested, 
involving transformation through 
hydrolysis, methylation, and ring cleavage 
that produce several toxic phenolic 
compounds. The pesticides are retained by 
soils to different degrees, depending on the 
interactions between soil and pesticide 
properties. 
  
Wide use of pesticides is causing a major 
impact on health and has become one of 
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the most critical problems to be 
immediately resolved. Overuse of 
chemical fertilizers and pesticides have 
effects on the soil organisms. Their 
indiscriminate use might work for a few 
years, but after a while, the beneficial soil 
organisms to hold the soil will be lost [1]. 
Some insecticides like DDT and BHC 
which are totally banned in advanced 
countries are freely marketed in 
developing countries. There is evidence on 
the major chronic diseases such as 
different types of cancers, diabetes, 
neurodegenerative disorders like 
Parkinson, Alzheimer, and amyotrophic 
lateral sclerosis (ALS), birth defects, and 
reproductive disorders [2] caused due to 
exposure to pesticides [3-5]. The world-
wide deaths and chronic diseases due to 
pesticide poisoning numbers about 1 
million per year [6-8]. As these are posing 
lots of problems and threat to mankind, 
there is an immediate need of formulating 
a liquid organic manure preparation which 
ensures higher yield of plants by 
enhancing the availability of nutrients 
through faster decomposition of bulky 
organic manures by beneficial microbial 
organisms present in the formulation. 
These formulations are rich in beneficial 
micro flora and can act as efficient plant 
growth promoters [9]. Generally, 
information about the shelf life of liquid 
organic formulations are not known, hence 
an attempt is made to formulate a liquid 
organic formulation and to estimate its 
shelf life.   
 
MATERIALS AND METHODS 
 Liquid organic manure, hereafter called as 
“Chethana” was prepared by mixing 500g 
local cow dung, 500ml local cow urine, 
300g of dicot powder (besan), 300g of 
monocot powder (wheat), 25g undisturbed 
soil taken from thick grown vegetation, 
100gm of sweet pulp (chikoo), 50gm palm 
jagerry, 5ml nutrient broth and ten litres of 
water in a buried earthen pot and was 
covered properly with a gunny bag. 
Stirring was done in the morning and 
evening in clock wise direction. Chethana 
was analyzed for various parameters in the 
beginning and after 7, 14, 21, 28, 35, 42 
and 49 days.  

MORPHOLOGICAL ANALYSIS 
The physical properties such as colour 
(visual evaluation), odour (sensory 
evaluation), appearance, pH were 
estimated.  
 
CHEMICAL ANALYSIS 
Chethana prepared was tested for presence 
of major and minor nutrients like Nitrogen, 
Phosphorus, Potassium, Calcium, 
Magnesium, Sulphur, Iron, Zinc and 
Manganese as per IP [10]. 
 
MICROBIOLOGICAL ANALYSIS 
Preparation of media 
Nutritional Medias used for evaluation of 
microbial limits were procured from Hi-
Media and were ready to use. Nutrient 
agar and Sabouraud’s dextrose agar were 
used for enumeration of bacteria and fungi, 
respectively. Mac Conkey and EMB for 
E.coli, F-broth and Brilliant green agar for 
Salmonella, Bismuth sulphite agar and 
Cetrimide broth for Pseudomonas and 
Mannitol salt agar and Vogel Johnson 
media for Staphylococcus were used. All 
the medias were prepared according to the 
manufacturer’s guide and sterilised in an 
autoclave at 121

0
C for 15min.  

 
Determination of Total bacterial and 
fungal count IP [10] 
1gm of the substance was suspended in 
sufficient distilled water to produce 10 ml 
in a sterile container and incubated at 37°C 
for 60 minutes. Sterile Nutrient agar and 
Sabouroud’s dextrose agar media plates 
were prepared. For determination of 
bacterial count petri dishes were incubated 
for 24 hours to 48 hours at 35

0
C ±1

0
C and 

at 25
0
C ±1

0
C for fungi, respectively. Plates 

were examined for microbial growth; the 
number of colonies were counted and 
expressed in terms of colony forming units 
per gram of the substance (CFU/gm). 
 

Specific Pathogens  

Identification test for Escherichia coli: 
The 1gm of test substance was placed in a 

sterile screw-capped container with 10ml 

of nutrient broth, shaken and incubated at 

37
0
C for 18 to 24 hours. 
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a) Primary test: 0.1ml of the enrichment 

culture was spread on MacConkey agar 

plate using sterile autoclaved spreader 

uniformly maintaining aseptic conditions, 

in laminar airflow cabinet and incubated 

the plates at 37
0 

C ±1
0
 C.  

 b) Secondary tests: 0.1ml of the 

enrichment culture was spread on EMB 

agar plates using sterile autoclaved 

spreader uniformly maintaining aseptic 

conditions, in laminar air flow cabinet. 

Simultaneously 0.1ml of enrichment 

culture is incorporated in tubes containing 

5 ml of peptone water. Plates and tubes 

were incubated at 37
0
C±1

0
C and examined 

for the formation of metallic sheen in the 

agar plates and formation of indole (To 

test for indole add 0.5ml of Kovac’s 

reagent, shake well, and allow to stand for 

one minute; if a red colour is produced in 

the reagent layer - indole is present). The 

formation of metallic sheen and indole in 

the secondary test indicates the presence of 

Escherichia coli.  

  

Identification test for Salmonella: 
1gm of test substance was placed in a 

sterile screw-capped container with 10 ml 

of nutrient broth, shaken and incubated at 

37
0 

C for 1 hr. 

a) Primary test: 1 ml of the enrichment 

culture was added to tubes containing 10 

ml of Selenite F broth and incubated at 37
0 

C for 24 hours. The tubes were observed 

for the microbial growth and for the colour 

of the broth. Microbial growth with no 

colour in tubes shows presence of 

Salmonella.  

b) Secondary test: Cultures from the 

preliminary test tubes were inoculated on 

to the brilliant green agar and bismuth 

sulphite agar plates and incubated at 37
0 

C 

for 24hr. Small, transparent and colourless, 

or opaque, pinkish or white (frequently 

surrounded by a pink or red zone) colonies 

on brilliant green agar and black or green 

colonies on bismuth sulphite agar confirms 

the presence of Salmonella. 

 

Identification test for Pseudomonas: 
a) Preliminary test: 1 gm of the sample 

was placed in a sterile screw capped jar 

containing 10 ml of Cetrimide broth and 

incubated at 37
0 

C for 24 hours. 

Subcultured on a plate containing a layer 

of Cetrimide agar and incubated at 37
0
C 

for 24-48 hours, examined for the growth 

by Gram’s stain. 

Identification test for Staphylococcus 

aureus: 
1 gm of sample was placed in a sterile 

screw capped jar containing 10 ml of 

nutrient broth and incubated at 37°C for 24 

hours. Subcultured on a plate containing a 

layer of mannitol salt agar medium and 

Vogel-Johnson agar medium and 

incubated at 37
0 

C for 24 hours. Yellow 

colonies in mannitol salt agar medium and 

black colonies surrounded by yellow zones 

in Vogel-Johnson agar medium indicate 

the presence of Staphylococcus aureus. 

 

APPLICATION OF CHETHANA TO 

A PLANT 

Chethana was applied after 7 days of 

preparation to an almost dried plant and 

sustainability of plant growth was 

observed. 

 

RESULTS AND DISCUSSION 

 Chethana was analyzed for various 

parameters in the beginning and after 7, 

14, 21, 28, 35, 42 and 49 days.  

 

MORPHOLOGICAL ANALYSIS 

The physical properties such as colour 

(visual evaluation), odour (sensory 

evaluation), appearance, pH were 

estimated (Table 1). Initial preparation was 

slightly greenish in colour and gradually 

changed to a white turbulent solution. This 

could be because of the growth of 

microorganisms in Chethana and also due 

to the production of volatile fatty acids, 

volatile amines, methane etc. during 

fermentation. Further in the 42
nd

 and 49
th

 

day, the turbulence seemed to decrease 

suggesting exhaustion of food for survival 
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of beneficial microorganisms in Chethana. 

pH on day one was 6.6 (acidic) and 

showed slight increase thereafter. By 35
th

 

day, pH was almost towards neutral. 

Thereon, it slightly became alkaline (7.3). 

 

CHEMICAL ANALYSIS 

Chethana prepared showed the presence of 

major and minor nutrients like Nitrogen, 

Phosphorus, Potassium, Calcium, 

Magnesium, Sulphur, Iron, Zinc and 

Manganese. 

 

MICROBIOLOGICAL ANALYSIS 

Motility (Table 2), Total microbial 

population of fungi, bacteria and specific 

pathogens - Escherichia coli, Salmonella, 

Pseudomonas and Staphylococcus aureus 

were also analyzed (Table 3) Figure 1 & 2. 

 

The results obtained showed that in the 1
st 

day study there was no motility observed. 

On 7
th

 day, there was a gradual increase in 

beneficial microorganism suggesting that, 

a seven day preparation was ideal for use 

to increase the soil fertility. The organisms 

tended to gradually increase and were 

highest in the 35
th

 day study. The 

microorganisms reduced in the 42
nd

 day 

and 49
th

 day study, suggesting, the shelf 

life of Chetana as 35 days. 

 

Determination of total bacterial and 

fungal count IP [10] 
Plates were examined for microbial 

growth; the number of colonies were 

counted and expressed in terms of colony 

forming units per gram of the substance 

(CFU/gm). (Table 3) The total bacterial 

and total fungal count increased from 7
th

 

day onwards upto 35 days and later on 

decreased. This clearly indicates that the 

shelf life would be ideal upto 35 days of 

storage. 

 

Specific Pathogens   

Escherichia coli: 
Plenty of E.coli was found in the 

preparation and they also gradually 

multiplied upto 35 days and then 

decreased. 

However Salmonella, Pseudomonas and 

Staphylococcus aureus was absent in the 

preparation 

 

APPLICATION OF CHETHANA TO 

A PLANT 

Chethana was applied as a spray to the soil 

after 7 days of preparation to an almost 

dried plant and sustainability of plant 

growth was observed. Almost dried plant 

started to show growth. Day to Day 

improvement was seen and after 7 days, 

the plant completely showed complete and 

enormous growth (Figure 3).  

 

CONCLUSION 

The Liquid Organic preparation 

(Chethana) prepared, showed promising 

effect on growth of plant. It showed the 

presence of nutrients which enhances soil 

fertility and further the shelf life was 

established for 35 days. When used for soil 

preparations, this will surely give positive 

effects.

 

Table 1: Morphological and Chemical Analysis of Chethana 
Parameters 

 

Days of Observation 

1 7 14 21 35 42 49 

Colour 
Light 

green 
White White White White 

Dense 

white 

Denser 

white 

Odour Foul Foul Foul Foul Foul 
Strongly 

Foul 

Strongly 

Foul 

Appearance Opaque Cloudy Cloudy Cloudy 
Densely 

cloudy 
Turbid 

Intensely 

turbid 

pH 6.6 6.6 6.7 6.9 7.0 7.1 7.3 
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Table 2: Microbiological Analysis (Motility) of Chethana. 
Parameters 

 

Days of Observation 

1 7 14 21 35 42 49 

Motility Not 

motile 

Motile Motile Motile Highly 

motile 

Not Motile Not motile 

 

                 
Fig. 1: Total Bacterial and Total Fungal Count on 35

th
 day. 

 

 
Motility  E. coli           Salmonella Pseudomonas        S aureus 

Fig. 2: Motility, E.coli, Salmonella, Pseudomonas and S aureus on 35
th

 day – 

(E.coli present and others absent). 

 

Table 3:  Microbial load. 

Days of 

Observation 

 

Microbial load 

Total Bacterial 

count cfu/ml 

Total Fungal 

count cfu/ml 
E. coli Salmonella Pseudomonas Staphylococcus 

1 18 x 10
5 

5 x 10
5 

2 x 10
2
 - - - 

7 110 x 10
5
 8 x 10

5
 7 x 10

3
 - - - 

14 176 x 10
5
 11 x 10

5
 23 x 10

3
 - - - 

21 223 x 10
5
 16 x 10

5
 

112 x 

10
5
 

- - - 

28 220 x 10
6
 29 x 10

5
 

127 x 

10
5
 

- - - 

35 554 x 10
7
 55 x 10

5
 

333 x 

10
6
 

- - - 

42 334 x 10
3
 23 x 10

5
 12 x 10

4
 - - - 

49 20 x 10
2
 6 x 10

5
 6 x 10

2
 - - - 
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           Day 1       Day 3     Day 5     Day 7                 Day 9 

 
Fig. 3: Chethana applied to soil.(Observation – Plant growth) 
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ABSTRACT
G6PD Deficiency is considered as the most frequently seen enzymopathy affecting the erythrocytes. It has high 
prevalence rates in the regions of tropical Africa, the Middle East, tropical and subtropical Asia. Severe G6PD 
deficiency is more common in males, inheriting hemizygous G6PD mutations will have defect in all their RBC’s 
showing abnormal signs and symptoms. Triggering factors for haemolytic anaemia in G6PD deficient patients 
include medications and other chemical substances, fava beans, infections, etc. These patients show a spectrum 
of disorders including, acute massive hemolysis, neonatal icterus, renal failure, chronic haemolytic anaemia, etc. 
There are several tests available for diagnosing G6PD deficiency, genetic testing can be done to confirm the 
condition. After diagnosing, the patients should do routine checkups for good prognosis. Every G6PD deficient 
patients do not need treatment always, however identification and discontinuation of the triggering factors is very 
important to manage hemolysis. Treatment of the condition mainly focuses on the symptoms. All the hospital 
should utilize computerized supporting tools so that the patients with less common disease conditions like G6PD 
deficiency will receive rationalized treatment and will help to control this genetic disorder.

Key words: G6PD Deficiency, Enzymopathy, Haemolytic anaemia, Neonatal icterus, Fava beans.

INTRODUCTION
Glucose-6-Phosphate Dehydrogenase 
(G6PD)-deficiency is considered as the most 
common enzymopathy. It is an X-linked 
genetic disorder; basically, an abnormality 
of  the gene on the X chromosome that 
controls the production of  G6PD in cells.1 

In 1950s, 3 enzyme deficiencies that produce 
disease in human erythrocytes was identified. 
These enzymes were galactose-1-phosphate 
uridyltransferase, catalase and glucose-6-
phosphate dehydrogenase. Out of  these 3 
enzymes, only G6PD deficiency produces 
a hematologic disorder, namely hemolytic 
anemia. In 1973, approximately 300 million 
people worldwide were G6PD deficient and 
the recent studies show an estimate of  400 
million. Whatever the actual number was 
then, the number of  affected individuals 
is greater now, but propitiously the clinical 
penetrance is extremely low.2 In this article 
we will inquire into the basic physiology of  
G6PD deficiency and further will discuss on 

the critical role of  health care professionals 
in rationalizing the treatment of  the G6PD-
deficient patients.1

G6PD Deficiency Disease

G6PD Deficiency is considered as the 
most common enzymatic disorder affecting 
the RBCs. To understand the basics of  
G6PD deficiency, one must understand the 
enzyme’s normal physiologic functions. In 
human cells, mitochondria undergo aerobic 
respiration and produce the energy currency 
of  life, ATP (adenosine triphosphate). The 
byproducts of  this reaction include free 
radicals and Reactive Oxidative Species 
(ROS) like superoxide, hydrogen peroxide 
and hydroxyl radical. These byproducts 
cause cellular damage and cell lysis in DNA, 
lipoproteins and cell membranes and this 
state is commonly known as oxidative 
stress. To reduce the oxidative stress, human 
cells have a number of  mechanisms to 
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neutralize the harmful free-radical species by synthesizing 
antioxidants.1

G6PD is commonly referred to as the first enzyme of  the 
hexose monophosphate shunt, or the pentose phosphate 
pathway, but the main role of  G6PD is to produce the 
reduced form of  Nicotinamide Adenine Dinucleotide 
Phosphate (NADPH). NADPH has an important role 
in preventing oxidative damage to proteins and other 
molecules in all cells.3 In case of  red blood cells again the 
issue is crucial, due to the lack of  mitochondria it solely 
depends on the cytosolic pentose phosphate pathway and 
generation of  reduced glutathione for protection from 
oxidative stress. In addition, due to the methemoglobin 
formation oxygen free radicals are continuously generated 
in the red blood cells making it more vulnerable to 
oxidative damage and eventual death.1

In general, the highly reactive oxygen free radicals either 
disintegrate spontaneously or converted to hydrogen 
peroxide (H2O2) in the cells. This highly toxic H2O2 
is then converted to H2O by the enzyme catalase and 
by glutathione peroxidase (GSHPX). NADPH plays 
an important role in the functioning of  both these 
enzymes; in catalase, it is a structural component whereas 
it is required as a substrate by glutathione reductase for 
oxidizing GSSG to GSH by GSHPX (Figure 1).3 On the 
other hand, Glucose-6-phosphate (G6P) gets converted 
to 6-phophogluconolactone (6PG) catalyzed by the 
enzyme G6PD and generates reduced NADPH, which is 
utilized for regenerating glutathione. When a glutathione 
molecule reduces a free radical, it should be regenerated 
in a pathway by utilizing NADPH. Other mechanism 
for producing cellular antioxidants involve carotenoids, 
ascorbate and alpha-tocopherol.1

RBCs solely depend on G6PD activity for oxidative 
protection. For the patients with G6PD deficiency, 
the reduced form of  GSH is not regenerated, as a 
result the SH group of  RBC membrane undergoes 
oxidation causing denaturation of  the hemoglobin and 
may precipitate in the RBC inclusions and will result 

in intravascular hemolysis. The denatured hemoglobin 
is called as Heinz bodies and can be observed under 
peripheral blood smear.

Epidemiology

G6PD deficiency have high prevalence rates in the regions 
of  tropical Africa, the middle east, tropical and subtropical 
Asia, some areas of  the Mediterranean and Papua new 
guinea.4 It has never been reported in Amerindians.3 
Most commonly seen in Africa, the Middle East and 
Southeast Asia, about one in 10 African-American males 
are affected in the United States.1

Etiology

G6PD deficiency is a sex-linked disorder, following 
an inheritance pattern similar to haemophilia. Severe 
G6PD deficiency is more common in males, inheriting 
hemizygous G6PD mutations will have defect in all their 
RBC’s showing abnormal manifestations.

Females usually inherit a heterozygous G6PD mutation; 
are generally carriers.4 Hence, commonly they don’t 
have severe haemolytic anaemia. In few cases females 
also will have symptoms if  they inherit homozygous 
G6PD mutation and if  their normal X chromosome 
gets inactivated. Majority of  females are asymptomatic 
carriers.5

The degree of  severity depends on the expression of  
the specific G6PD alleles. Several number of  G6PD 
variants has been identified depending on the variations 
in the G6PD allele, hence the enzyme levels also vary 
depending on the variants and thereby the sensitivity to 
oxidants also varies. Extremely low levels of  the enzyme 
will cause chronic haemolytic anaemia.

Hereditary nonspherocytic haemolytic anaemia due to 
G6PD deficiency is usually seen in infants and children. 
It is one of  the rare types of  G6PD deficiency.4

Triggering factors

There are several triggering factors for haemolytic 
anaemia in G6PD deficient patients, these include-

Ø	 Medications and other chemical substances

Several drugs have the potential to cause hemolysis in 
G6PD deficient patients. Drugs to be avoided include-

• Oxidant drugs, such as the antimalarial drugs 
primaquine, chloroquine, pamaquine and pentaquine

• Nalidixic acid, ciprofloxacin, niridazole, norfloxacin, Figure 1: G6PD and the glutathione (GSH) cycle.
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pain. Back / abdominal pain is seen in case of  acute 
hemolysis; whereas in severe conditions it may cause 
jaundice and acute kidney injury.1 Other symptoms 
include reduction in haemoglobin, hemoglobinuria, 
hyperbilirubinemia and reticulocytosis.8

In case of  Hereditary nonspherocytic haemolytic anaemia, 
the patients generally presents with splenomegaly and 
neonatal icterus, hemolysis usually associated with febrile 
illnesses or by the administration of  drugs.9

Diagnosis

The first step for diagnosing G6PD deficiency is to 
collect the patient’s family history and details about the 
geographical area. There are several diagnostic tests 
available detecting the condition. G6PD enzyme activity 
level can be identified by doing quantitative laboratory  
assay. If  the enzyme activity level is less than 5units/gm  
of  Hb, indicates G6PD deficiency. To confirm the 
diagnosis genetic testing can be done. In the current 
scenario, routine testing for the disease is not in current 
practice. However, the physicians can consider certain 
susceptible individuals such as patients with haemolytic 
anaemia from tropical Africa, the Middle East, Asia, 
some areas of  the Mediterranean and PapuaNew Guinea, 
should consider newborns with severe jaundice, especially 
males with a family history of  jaundice, splenomegaly 
and cholelithiasis.1

Patients with G6PD deficiency should frequently check 
complete blood count with reticulocyte count. Urine 
dipstick test helps to detect the hemoglobinuria as this 
will indicate evidence of  persistent brisk hemolysis, 
which if  left untreated will cause acute renal failure due 
to the blockage of  renal tubules. Hence it will indicate 
immediate blood transfusion even if  the hemoglobin level 
is 9gm/dl or more. Liver function tests and renal function 
tests can be done to rule out the other symptoms. 
Peripheral blood smear test will detect the presence of  
Heinz bodies. Blood grouping and cross matching has 
to be done in case of  blood transfusion.8

Management

Every G6PD deficient patients do not need treatment 
always. However, they should avoid all the triggering factors 
causing hemolysis. Identification and discontinuation 
of  the triggering factors is very important to manage 
hemolysis in patients with G6PD deficiency.

Haemolytic anaemia is always self-limiting, will resolve 
in 8 to 14 days. Management of  anaemia depends on its 
severity; rarely in severe conditions do we prefer blood 

methylene blue, chloramphenicol, Rasburicase, 
phenazopyridine and vitamin K analogues

• Sulfonamides, such as sulfanilamide,sulfamethoxypy
ridazine, sulfacetamide, sulfadimidine, sulfapyridine, 
sulfamerazine and sulfamethoxazole

• Nonsteroidal anti-inflammatory drugs (NSAIDs), 
nitrofurantoin and phenazopyridine

• Isobutyl nitrite, phenylhydrazine, Dapsone, 
Flutamide, Furazolidone, Methylene Blue, Nalidixic 
acid, Thiazolesulfone, Toluidine blue, Trinitrotoluene 
(TNT), Urate oxidase and acetanilide.5

Other agents which cause hemolysis include
• Ingestion /inhalation of  moth balls.

• Use of  herbal medicines and remedies.

• Topical application of  henna (particularly in G6PD 
deficient newborns)

• High doses of  ascorbic acid, etc.6

Ø	 Food exposure

Fava beans (Viciafaba) - Patients with G6PD deficiency 
were found to develop haemolytic anaemia induced by 
ingestion of  the fava bean. Favism was most commonly 
seen in severe deficient variants of  G6PD.1

Ø	 Infections

Many different types of  infections may cause clinically 
significant hemolysis in G6PD deficient patients. The 
exact mechanism of  hemolysis is unknown. During 
phagocytosis the leukocytes releases active oxygen species 
to its environment and it will damage the erythrocytes. 
Some studies have revealed fever, gastric upset, abdominal 
pain and vomiting are associated with severe hemolysis.7

Clinical presentation

G6PD deficient patients shows a spectrum of  disorders 
including, acute massive hemolysis, neonatal icterus, renal 
failure, chronic haemolytic anaemia, etc. the severity of  
clinical presentation mainly depends upon.

• Degree of  enzyme deficiency
• Nature, dose and duration of  exposure to oxidative 

agents
• Host factors (age, gender, level of  haemoglobin, 

presence of  any infection).5

Due to the reduction in the RBC count, G6PD deficient 
patients will have fatigue and in severe conditions they 
may have shortness of  breath, dizziness, headache, dark 
urine, rapid heart rate, cold extremities, pallor and chest 
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transfusion. Splenectomy is usually ineffective. Patients 
with chronic hemolysis or nonspherocytic anaemia should 
take daily folic acid supplements.4 Some studies have 
revealed antioxidant properties of  vitamin E in reducing 
hemolysis in these patients.10

Haemodialysis is generally recommended in case of  acute 
kidney injury. The prognosis for G6PD deficient patients 
is generally quite good. They can live a normal life if  they 
avoid all triggering factors.1

G6PD deficient infants with prolonged neonatal jaundice 
should receive phototherapy with a bililight. Exchange 
transfusion is suggested in case of  severe neonatal 
jaundice or haemolytic anaemia. Tin Mesoporphyrin, 
a heme analogue is found to be effective in inhibiting 
bilirubin production in newborns. Studies are still going 
on regarding its safety and effectiveness.4

Hematopoietic stem cells (from peripheral blood, bone 
marrow, umbilical cord blood) are taken from G6PD 
deficient donors for transplantation. Following the 
engraftment, a recipient of  HSCs graft from a G6PD 
deficient donor will convert to the G6PD status of  the 
donor. After transplantation, the recipient should repeat 
G6PD screening approximately for 6 months, especially 
when they have received HSCs from heterozygous female 
donors.10

Application of Technology in patient care

Information technology has become an important part 
of  the health profession. Now a day’s many hospitals are 
utilizing patient specific data in the electronic medical 
record (EMR). Along with EMR several supporting tools 
are also used like clinical decision support (CDS), which 
will help to ensure better patient care and medication 
safety. Many hospitals use Computerised Prescriber 
Order Entry (CPOE) along with other supporting 
tools. In case of  any drug- disease interactions or drug-
drug interactions, electronic disease screening tools will 
generate essential safety alerts for clinicians. This system 
will be very helpful especially in case of  less common 
disease condition like G6PD deficiency. By chance, if  any 
drugs which cause hemolysis are prescribed for a patient, 
during prescription verification it will generate the alert. 
Hence all the hospital should utilize these technologies so 
that the patients with less common disease conditions like 
G6PD deficiency can receive a better therapy and care.1

CONCLUSION
G6PD deficiency is an X linked genetic disorder and is 
considered as the most common inherited enzymopathy. 

There is no cure for this condition, but we can minimize 
its symptoms by avoiding all the triggering factors. Hence 
it is the responsibility of  the health care professionals 
to plan awareness programs on this condition and 
adequate measures have to be taken to improve neonatal 
health. With the help of  recent studies, the health 
care professionals can plan strategy for the successful 
management and to control this genetic disorder.11
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ABBREVIATIONS
G6PD: Glucose-6-Phosphate Dehydrogenase; RBC: 
Red Blood Cells; ATP: Adenosine triphosphate; ROS: 
Reactive Oxidative Species; NADPH: Nicotinamide 
Adenine Dinucleotide Phosphate; H2O2: Hydrogen 
peroxide; GSHPX: Glutathione peroxidase; GSSG: 
Oxidized glutathione; GSH: Reduced glutathione; G6P: 
Glucose-6-phosphate; 6PG: 6-phophogluconolactone; 
-SH: Sulfhydryl group; HSC: Hematopoietic Stem 
Cells; EMR: Electronic Medical Record; CDS: Clinical 
Decision Support; CPOE: Computerised Prescriber 
Order Entry.

SUMMARY
Implementing electronic medical record for all hospitals 
will provide a systematic approach towards the treatment 
and is especially important in rare conditions like G6PD 
deficiency. Softwares and clinical decision supporting 
tools are found to be effective in creating alert and hence 
prevent health hazards from such uncommon clinical 
conditions.
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ABSTRACT 

Stevens-Johnson Syndrome (SJS) is a rare, severe adverse mucocutaneous drug reactions. The most 

exacerbative form of SJS is Toxic Epidermal Necrolysis (TEN). SJS and TEN are overlapping 

manifestations on a spectrum of acute drug-induced conditions associated with severe blistering, 

maculopapular lesions, skin peeling-off and multi-organ damage. The syndrome can be induced by 

numerous medications and typically occurs 1-4 weeks after the initiation of the therapy. There is no large 

scale epidemiological data available for this disorder in India. Because of high risk of mortality, 

management of patients with SJS/TEN requires early diagnosis, evaluation of prognosis, identification and 

withdrawal of the suspected drug, specialized supportive care in an ICU. In centres without a Tertiary Burns 

Center, SJS patients can be managed successfully in general medicine and dermatology wards with well-

executed supportive care. Quality of life issues have now become an important outcome in patients with 

SJS/TEN as they often impact survivors’ future attitudes towards pharmacotherapy. This study presents 

one  case of a 34-year-old male patient with SJS. 

Key words: Stevens-Johnson Syndrome, Toxic Epidermal Necrolysis, maculopapular lesions, tertiary burn 

center. 
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Original Article

INTRODUCTION

Growth and development of  a normal infant includes 

development in all domains, i.e., motor, cognitive, social, 
behavioral, and emotional. There are great ranges of  
normal variations in the rate of  development. When a child 
fails to attain these key milestones within the expected age 

Objective: Global developmental delay is the term used when a child lags or has a delay in all the domains 
of development. Early detection of this delay is a necessity to commence with early intervention. 
This study aimed to determine the concurrent validity of gross motor component of Ages and Stages 
Questionnaire-3 (ASQ-3) with the motor scales of Developmental Assessment Scales for Indian Infants (DASII) 
in risk infants <6 months.
Materials and Methods: This cross-sectional study included  risk infants in the age group of 
1–6 months (n = 97). They were assessed using the age-appropriate ASQ-3. The parents/caregivers of the 
children filled in the child-appropriate responses. The children were then assessed using the DASII. The 
scores of ASQ-3 and DASII were recorded as per the instructions in their respective manuals.
Results: One hundred and fifty infants were screened for eligibility, of which only 97 were eligible according 
to the study criteria. Fifty-four children failed on the gross motor domain of ASQ-3, whereas sixty children 
failed on the motor scales of DASII. The overall sensitivity and specificity of the ASQ-3 were found to be 
73.80% and 89.83%, respectively. The sensitivity of the ASQ-3 at 2 months was 75% and 66.67% at 4 and 
6 months. The specificity of the ASQ-3 at 2, 4, and 6 months was 88%, 90%, and 93.33%, respectively.
Conclusion: ASQ-3 has strong characteristics to detect motor developmental delay in infants at risk for 
developmental delay.

Keywords: Ages and Stages Questionnaire-3, Developmental Assessment Scales for Indian Infants, 
Developmental delay, Risk infants
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ranges, the child is said to suffer from developmental delay. 
Global developmental delay is the term used when a child 
lags or has a delay in all the above‑mentioned domains of  
development.[1] Around 10% of  children are estimated 
to suffer from developmental delay; the incidence being 
increased with the improved rates of  survival of  neonates 
at risk.[1] The WHO statistics affirm that the survival rates 
of  the neonates have improved over the years, but the 
associated comorbidities suffer negligence.[2]

There are various factors which influence the course of  
development, and these include the prenatal, perinatal, 
and postnatal factors. The prenatal factors comprise 
genetic factors, placental problems, infections and drugs 
in pregnancy, maternal nutrition, and premature delivery. 
The perinatal factors comprise hypoxia, malpresentation, 
hypoxic–ischemic encephalopathy, intraventricular 
hemorrhage, neonatal seizures, and low birth weight. The 
postnatal factors encompass illness, infection, nutrition, 
socioeconomic factors, cultural practices, parental health 
and attitudes, management of  disability, health surveillance, 
education and opportunities in life. It is the prenatal factors 
recognized to be dominant in affecting the development of  
a child.[3] Early intervention forms the basis for treatment of  
developmental delay; therefore, it becomes utmost important 
for screening of  developmental delay at an earlier age.

According to a systematic review, for distinguishing of  
developmental and behavioral problems in primary care, it was 
noted that the deprivation of  formal or standard screening 
program led to insufficient recognition of  developmental 
and behavioral problems. The specificity of  a pediatrician 
to identify developmental and behavioral issues ranged from 
69% to 100%, and the sensitivity toward the same ranged 
from 14% to 54%. The above‑stated data clearly indicate that 
majority of  the children with possible developmental delay 
are missed and therefore may not be intervened.[4]

Early detection and administration of  intervention to 
those at risk for developmental delay is key to prevent or 
minimize the related risks of  prematurity, low birth weight, 
and other factors responsible for developmental delay. In 
the absence of  a proper program to screen developmental 
and behavioral problems, the probability of  loss of  case 
detection of  developmental delay increases. Various 
screening studies have been conducted using the Ages 
and Stages Questionnaire (ASQ) but with certain lacunae 
such as small sample size, language barriers, and limited 
validation of  the ASQ‑3 against gold standard tools for 
assessing developmental delay. The studies previously 
conducted include other barriers too which comprise 
limited validation[5] with a tool meant for Indian children. 

This barrier is considerable enough due to the versatility 
of  social and cultural differences internationally.

Furthermore, the studies carried out previously focused 
on higher age groups[5] for the screening of  developmental 
delay, creating a vacuum in the younger age groups.

Therefore, it necessitates the ASQ‑3 to be administered 
in the younger age groups and validating the same by 
testing it against a standard tool for Indian infants to assess 
developmental delay. The aim of  the present study was to 
validate the ASQ‑3 in risk infants within the age range of  
1–6 months against the Developmental Assessment Scales 
for Indian Infants (DASII).

MATERIALS AND METHODS

One hundred and fifty infants (150) who reported at 
the high‑risk baby clinic of  a tertiary care hospital were 
screened, of  which, 97 were eligible according to the 
study criteria. Ethical clearance was obtained from the 
Institutional Ethical Committee as the study involved 
human participants. The criteria for inclusion in this 
study were infants “at risk” and within the age range of  
1–6 months, where “at risk” is the term used to describe 
children with diverse categories. This terminology refers 
to children who are in danger of  failing to develop 
physically, medically, or psychologically, and it also 
encompasses children who are affected by varied economic, 
environmental and geographical factors.

Procedure
The study procedure was explained, and a written 
parental consent was obtained from the parent/guardian 
of  the child. Demographic data including the baseline 
characteristics such as gestational age, weight, and history 
of  neonatal intensive care unit stay were recorded.

The ASQ‑3 was given to the parents who could read and 
write in English, and the investigator provided help in case 
of  any queries related to the questions in the ASQ‑3. For 
uneducated parents, the investigator asked the questions 
to the parent and filled in the responses in the ASQ‑3. 
The primary investigator then assessed these infants 
using the DASII. The raw scores for ASQ‑3 and DASII 
were recorded according to the instructions given in their 
respective manuals and post calculation, these scores were 
matched with the cutoff  scores.

Outcome measures
The ASQ‑3 and DASII were the outcome measures used 
in this study.
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The ASQ‑3 is a parent‑filled questionnaire that may be used 
as a screening tool for the recognition of  developmental 
delay. The ASQ‑3 is a series of  thirty parent‑filled 
questionnaire designed to screen the developmental 
performance of  children in the domains of  gross 
motor and fine motor skills, problem‑solving skills, and 
personal–social skills.

The DASII is based on the Bayley Scales of  Infant 
Development (BSID) and is designed for Indian infants. 
It comprises of  the motor and mental scales, with various 
items being adjusted to the 3%, 50%, and 97% age 
placements.

RESULTS

Statistical Packages for the Social Sciences(SSPS) version 
23 (IBM Corp., Armonk, New York, USA) was used for 
the data analysis. Table 1 shows the characteristics of  the 
study sample.

Out of  the 97 children, 54 (55.67%) children failed on the 
gross motor domain of  the ASQ and 60 (61.85%) children 
failed on the motor scale of  the DASII. Majority of  the 
failures were observed in the 2‑month age group, on both 
ASQ and DASII [Tables 2 and 3].

The sensitivity of  the ASQ (motor domain) to detect a 
developmental delay was 73.80% and the specificity was 
89.83%. The positive and negative predictive values were 
83.78% and 82.81%, respectively [Table 4]. The sensitivity 
of  the ASQ‑3 at 2 months was 75%, and 66.67% at 4 
and 6 months. The specificity of  the ASQ‑3 at 2, 4, and 
6 months was 88%, 90%, and 93.33%, respectively.

DISCUSSION

The present study intended to determine the concurrent 
validity of  motor component of  ASQ‑3 to detect motor 
developmental delay in children of  lesser age groups, in 
comparison with the motor scales of  the gold standard 
Indian tool, i.e., DASII. This study shows that ASQ‑3 has 
good test characteristics to identify children with motor 
delays when compared with a standard tool for Indian 
infants and can be thereby used for screening of  risk infants.

The previous version of  the ASQ (ASQ, Second Edition) 
was validated, and the study included 53 mothers and 
infants, which was carried out among 24‑month‑old 
children. The findings of  this study imparted that the ASQ 
is a valid screening tool for recognition of  developmental 
delay at 24 months of  age. The ASQ showed higher 
sensitivity as well as specificity in relation to the severe 
delay cut point on the BSID‑II than it did in comparison 
to the other delay cut points.[5] Our study differs from this 
as it included the revised version of  ASQ, i.e., ASQ, Third 
Edition, and children of  lesser age groups.

The Hindi‑translated version of  the ASQ‑3 was compared 
with the DASII in a study conducted at a tertiary care 
center in North India. They found that ASQ‑3 has strong 
characteristics to detect development delay in Indian 
children, especially in high‑risk cases.[6] It included children 
of  higher age groups up to 24 ± 1, whereas the present study 
focused on younger age groups (infants of  1–6 months) so 
as to detect the developmental delay at an earlier age.

The ASQ‑3 has been translated in Thai as well and was 
compared for its efficiency to detect developmental 
delays against the Denver Developmental Screening 
Test II (DDST‑II). The study indicated fair‑to‑moderate 
agreement between the ASQ‑3 Thai and DDST‑II, and it 
was suggested that ASQ‑3 Thai can be used clinically with 
other validated tools.[7]

The translation of  ASQ is available even in Chilean 
version. In a previously conducted study, parents of  
1572 children born at term and 324 children at risk for 

Table 1: Demographic data
Particulars Mean±SD

Gender, n (%)
Male 58±60
Female 39±40

Gestational age (weeks) 36.29±3.23
Birth weight (g) 1662.37±452.94
Number of days in NICU 16.09±10.39

SD: Standard deviation, NICU: Neonatal intensive care unit

Table 2: Results of Ages and Stages Questionnaire‑3 in various age groups
ASQ domain failed 2 months (n=70), n (%) 4 months (n=13), n (%) 6 months (n=14), n (%) Total (n=97), n (%)
Gross motor 46 (47.42) 5 (5.15) 3 (3.09) 54 (55.67)

ASQ: Ages and Stages Questionnaire

Table 3: Results of Developmental Assessment Scales for Indian Infants in various age groups
DASII 2 months (n=70), n (%) 4 months (n=13), n (%) 6 months (n=14), n (%) Total (n=97), n (%)
Motor DQ ≤70 48 (49.48) 7 (7.21) 5 (5.15) 60 (61.85)

DASII: Developmental Assessment Scales for Indian Infants, DQ: Developmental quotient
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delay in development were included. According to the 
psychometric outlook, the Ages and Stages Questionnaire 
‑ Chilean Version (ASQ‑CL) was highly reliable in terms of  
internal consistency, overtime stability, as well as inter‑rater 
reliability and demonstrated that the qualitative approach 
used to determine the feasibility of  ASQ‑CL for use in 
the regular clinical setup showed good acceptability of  
the tool.[8]

The psychometric qualities of  the ASQ‑3 were reported 
in a study on at risk children. It was found that the ASQ‑3 
has modest agreement with the Bayley‑II and was thereby 
suggested for standard use in screening low‑risk children.[5]

DASII, which is a tool developed for Indian children, 
was intended for use so as to avoid cultural differences 
worldwide. The motor subset of  the ASQ‑3 proved to 
have good test characteristics to detect motor delays when 
compared with the motor scales of  DASII.

Our study is not devoid of  lacunae, and it does have certain 
limitations. The ASQ‑3 has been translated in various 
languages for better understanding of  the tool. Translation 
of  the ASQ‑3 in Kannada (regional language) was not 
considered due to feasibility concerns. All the children who 
were “at risk” for developmental delays were considered for 
assessments, and there was no categorization made in terms 
of  high‑risk or low‑risk groups. Furthermore, the current 
study aimed at validating only the motor component of  
ASQ‑3 with the motor scales of  DASII.

This study thereby concludes that ASQ‑3 has good test 
characteristics and is efficient in detecting motor developmental 
delays in Indian infants at risk <6 months, with its sensitivity 
and specificity being 73.80% and 89.83%, respectively.

It is further recommended that ASQ‑3 be translated in other 
regional languages of  India for better comprehensibility.

CONCLUSION

The current study concludes that the motor component 
of  ASQ‑3 has strong characteristics to detect motor 
developmental delay in risk infants <6 months, with its 
sensitivity and specificity being 73.80% and 89.83%, 
respectively.
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INTRODUCTION

Deafness refers to complete hearing loss in one or both the 
ears and is the most common sensory deficits in humans.[1] 
In India, 4 in every 1000 children suffer from significant  

hearing loss. The major causes of  deafness in India are ear 
wax (15.9%), middle ear infection such as chronic suppurative 
otitis media (5.2%), and bilateral genetic and congenital 
deafness (0.2%).[2] Deafness is associated with certain 
consequences on the child’s cognitive, emotional, social, and 
neuromotor development. Children with hearing impairment 
majorly show deficits in motor development in balance.[3]

Background: Deafness refers to complete loss of hearing ability. Children with hearing impairment have 
deficits in motor development majorly in balance. Vestibular system maturation is achieved by age of 10-
14 years which is related to motor development. As dynamic balance is more affected than static balance 
in deaf children, Functional Reach Test (FRT) is used to measure dynamic balance. Hence there was a need 
to compare dynamic balance in deaf and normal children in the age group 7-18.
Objectives: To compare dynamic balance in normal and deaf children using FRT and to find the common 
strategy used by these children for dynamic balance.
Materials and Methods: An observational study with 191 deaf and normal children in age group of 7-18 years 
with no physical impairments were recruited in the study using convenience sampling as per the inclusion 
criteria. The outcome measure used for the study was FRT. It is the maximum distance one can reach beyond 
arm’s distance while maintaining a fixed base of support in standing position. The test was administered in both 
the groups and their results were compared and the most common strategy used to perform the test was noted.
Results: There was significant difference in dynamic balance between both the groups (P = 0.006). Normal 
children used hip strategy more frequently as compared to deaf children while ankle strategy was used 
twice as much in deaf children compared to normal children.
Conclusion: The present study concluded that dynamic balance is reduced in deaf children in the age group 
7 to 18 years.

Keywords: Deafness, Dynamic balance, Functional reach test, Hip and ankle strategy, Vestibular system
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To achieve balance, the sensory system must be perfectly 
integrated. The vestibule‑cochlear system is situated in the 
inner ear and has two main functions that includes cochlea 
which is responsible for hearing and the vestibule for balance. 
However, the primary function of  the auditory organ is to 
maintain balance, while hearing is the secondary function.[4] 
A report suggested that 20%–70% of  children with hearing 
loss of  various etiology show vestibular dysfunction, in 
which 30% of  children perform poorly on balance skills. 
This is due to the cochlea and vestibular end organs which 
are closely related anatomically; thus, injury or trauma during 
perinatal or postnatal period may cause damage to the 
systems. Damage to any portion of  the vestibulocochlear 
nerve can be a cause of  sensorineural hearing loss.

Balance is an even distribution of  weight, enabling an 
individual to remain upright and steady. It is an essential 
component to perform various functional tasks that require 
static balance control which allows the body to remain 
stationary and dynamic balance control which stabilizes the 
body while the supporting surface is in motion.[5]

Balance examination is an important part in physical 
therapy examination; various balance assessment tools 
are available. Functional reach test (FRT) is one of  the 
commonly used tools to measure dynamic balance that is 
easy to understand, administer, score, and cost‑effective.[6]

The concept of  postural strategies includes both muscle 
synergies and movement patterns. Postural response 
“strategies” include ankle strategy, hip strategy, and mixed 
strategy which are used to maintain equilibrium during 
forward reach. As a result of  slow and small displacement 
in the anteroposterior direction, there is a repositioning 
of  centre of  gravity (COG) by swaying at the ankle with 
little hip and knee movement; this pattern of  muscle 
activation is an ankle strategy which uses distal to proximal 
muscle activation with >5° ankle plantar flexion and <20° 
of  hip flexion. In postural response to larger and faster 
displacement, the action mainly occurs at the hip, resulting 
in trunk movement called as the hip strategy which uses 
proximal to distal muscle activation with 20° of  hip flexion 
and 5° of  ankle plantar flexion, and displacement of  any 
speed results in mixed hip and ankle strategy.[7‑9]

There was a need to compare dynamic balance in deaf  
and normal children in the age group of  7–18 years as 
the vestibular system maturation is achieved by the age 
of  10–14 years which is related to motor development, 
and there were no comparative studies conducted. 
Furthermore, there are no reported studies on FRT values 
for deaf  children; hence, the present study was done to 

find FRT values for deaf  children to evaluate their dynamic 
balance and compare it with age‑matched normal children 
and the commonly used strategy while performing FRT to 
maintain dynamic balance.

MATERIALS AND METHODS

This observational study was approved by the Institutional 
Review committee. After obtaining informed assent, 93 
deaf  and 98 normal children in the age group of  7–18 years 
were included in the study. Those with musculoskeletal 
disorders, neurological and psychological disorders, visual 
deficits, limb length discrepancy, recent injury, and mental 
retardation were excluded.

Outcome measures
Functional reach is a measure of  dynamic balance. It is the 
maximum distance one can reach forward beyond arm’s 
length while maintaining a fixed base of  support (BOS) 
in the standing position.[10] This test is easy to understand, 
administer, score, and cost‑effective.[6] The inter‑rater 
reliability of  0.98, intra‑rater reliability of  0.83 and test–
retest reliability of  0.75 has been reported.[11]

Procedure
Children in the age group of  7–18 years were included 
in the study and their demographic data were recorded. 
The procedure to perform the FRT was explained and 
demonstrated by the research assistant to the teachers of  
deaf  children so that they could explain the same to them 
in the language they understand (sign language). FRT to 
the normal children was explained by the research assistant 
till they had clearly understood the steps of  performing 
the test. To perform FRT, children were asked to wear 
comfortable clothes and will stand barefoot. Appropriate 
verbal instructions were given that included standing with 
feet parallel, dominant arm raised to 90° with the elbow 
extended, measuring the distance from acromion process 
to the third metacarpal. Children were then asked to move 
forward as far as possible and maintain it for a few seconds 
without losing balance. The difference between both the 
measurements was recorded. The strategy was observed 
and recorded by the amount of  forward reach the child 
could perform and amount of  displacement made; hip 
strategy was used with large displacement and ankle for 
small. Three trials were given and the best of  three was 
recorded.

Data analysis
Statistical analysis was done Using  Statistical   Package  
of   Social  Sciences  version 23 (IBM Corp., Armonk, 
NY, USA) so as to verify the results obtained. Comparison 

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.22]



Metgud, et al.: Dynamic balance between deaf and normal children using FRT

102  Indian Journal of Physical Therapy and Research | Volume 1 | Issue 2 | July-December 2019

of  deaf  and normal children with respect to pretest and 
posttest was done using the Mann–Whitney U‑test to check 
dynamic balance. Mean standard deviation and percentage 
were used to explain the demographic data. The level of  
significance for all the tests was set at 0.05.

RESULTS

In the present study, 191 children participated in the age 
group of  7–18 years. The demographic profile of  the 
participants in the study is depicted in Table 1. Table 2   
presents gender distribution in deaf  with 14 males and 
79 females. There were more number of  female children 
since the data were collected from girls’ school and normal 
children with 40 males and 58 females [Table 2]. There 
was a statistical significance in terms of  of  dynamic 
balance between both the groups in which it was observed 
that normal children had better balance than deaf  with 

P = 0.006 [Table 3]. Both the groups used all the strategies 
with the hip strategy being used frequently by the normal 
children in the age group of  11–18 years, ankle strategy 
being used in the age group of  7–10 years frequently in 
deaf  children, and mixed strategy used frequently in the 
age group of  15–18 years by deaf  children [Tables 4 and 5].

DISCUSSION

The present study was conducted to compare the dynamic 
balance among deaf  and normal children (n = 191) in 
the age group of  7–18 years and also to find the most 
commonly used strategy by these children. There was 
a difference in the dynamic balance between deaf  and 
normal children. Normal children used hip strategy more 
frequently as compared to deaf  children, and ankle strategy 
was used two times more in deaf  children compared to 
normal children.

A cross‑sectional study on 93 children in the age group 
of  6–16 years found that deafness was associated with 
certain consequences on the child’s cognitive, emotional, 
social, and neuromotor development, and children with 
hearing impairment have majorly shown deficits in motor 
development in balance. To achieve balance, the sensory 
system must be perfectly integrated. Vestibular dysfunction 
is seen in children with hearing loss of  various etiologies, 
of  which 30% perform poorly on balance skills. This is due 
to the cochlea and vestibular end organs which are closely 
related anatomically; thus, injury or trauma during perinatal 
or postnatal period may cause damage to the systems. [3]

FRT values in the present study are in accordance with 
another study by Gayle and Pohlman which reported that 
there is a significant difference of  dynamic and rotator 
balance between deaf  and normal children and no difference 
in static balance.[12,13] A cross‑sectional study in 88 children 
in the age group of  7–17 years reported that deaf  children 
did not have significant differences in static balance when 
compared with their age‑matched normal children, but their 
difficulties were most definite during dynamic activities.[4]

In the present study, the range difference was 10–14 cm, 
12–22 cm, and 15–25 cm in deaf  children and 10–16 cm, 
15–25 cm, and 17–29 cm for ankle, hip, and mixed strategy, 
respectively, in normal children which suggests that there 
was a significant difference in the FRT range in the age 
group of  7–18 years.

In the present study, FRT was taken as an outcome 
measure as it is easy to understand, administer, score, and 
cost‑effective. Among the measures of  dynamic postural 

Table 1: Demographic characteristics of the study participants
Groups Age (years) Weight (kg) Height (cm) BMI (kg/m2)

Normal, 
mean±SD

11.67±2.97 37.95±16.21 138.73±20.11 19.56±4.85

Deaf, 
mean±SD

12.30±2.66 37.73±9.61 140.74±13.04 20.00±3.04

t 0.500 0.030 0.265 1.900
P 0.623 0.971 0.794 0.070

BMI: Body mass index, SD: Standard deviation

Table 2: Gender distribution of the study participants
Groups Male (%) Female (%)

Normal 40 (40.8) 58 (59.2)
Deaf 14 (15.1) 79 (84.9)
Total 54 (28.3) 137 (71.7)

P=0.001*

Table 3: Comparison of Group A and B with respect to 
pre‑ and posttest using Mann‑Whitney U‑test (between‑group 
analysis ‑ independent test)
Time frame Groups Measurement of FRT (cm), 

mean±SD
Z P

Initial Group B 52.0918±5.55031 4.718 0.001*
Group A 55.8280±4.67562

Final Group B 69.5612±8.18858 1.981 0.048*
Group A 71.8602±6.90084

Difference Group B 17.4694±4.08720 2.746 0.006*
Group A 16.0323±4.14795

SD: Standard deviation, FRT: Functional Reach Test

Table 4: Comparative analysis of strategy used by normal 
and deaf children
Strategy Normal (%) Deaf (%)

Hip 51 (52) 41 (44)
Ankle 12 (12.24) 23 (24.73)
Mixed 32 (32.65) 29 (31.18)
χ2 24.012 6.452
P 0.001* 0.041*

*Significant at 5% level
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control developed, FRT demonstrates excellent precision 
and interobserver reliability and can be easily performed in 
homes and outpatient clinical settings in nursing homes.[14]

The concept of  postural strategies includes both muscle 
synergies and movement patterns. Postural response 
“strategies” include ankle strategy, hip strategy, and mixed 
strategy which are used to maintain equilibrium during 
forward reach.[6] In the present study, children were permitted 
to use the lower limb strategies of  their choice during the 
FRT. In the age group of  11–14 and 15–18 years, there was 
a significant use of  hip strategy in normal children than the 
deaf  children as there is more displacement of  COG in hip 
strategy as compared to other strategies, so it was convenient 
for the children to shift the COG out of  their BOS. Previous 
studies reported that while performing FRT, the hip strategy 
was adopted by vestibular‑impaired patients.[15]

In the age group of  7–10 years, the ankle strategy was used 
more frequently in deaf  children than the normal children. 
A study reported that in the age group of  7–10 years, there 
was a moderate risk of  fall, so greater cocontraction of  
antagonists results in ankle joint stiffness as a strategy to 
maintain postural stability.[4,16]

As the vestibular system maturation is related to motor 
development which is achieved by 10–14 years, in the age 
group of  15–18 years, there was a significant difference 
in the use of  mixed strategy in the deaf  group than the 
normal group as there is maximum displacement of  center 
of  gravity (COG) outside the BOS.[9] A study done on deaf  

children with vestibular impairment suggested that the 
standing position was difficult to maintain when the visual 
and somatosensory input was removed, but when these 
inputs were enabled, children showed values of  postural 
control similar to the normal children.[17]

While conducting the test, it was difficult to explain the 
procedure to deaf  children. This study can be continued 
further using a larger sample size and in a greater 
geographical area and classify strategies based on the 
severity of  hearing loss. This study can also be used to 
initiate early intervention program for the deaf  children 
who showed impaired dynamic balance.

CONCLUSION

The present study concludes that dynamic balance in deaf  
children was reduced as compared to normal children in 
the age group of  7–18 years.
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Original Article

INTRODUCTION

Autism or autism spectrum disorder (ASD) is a “complex 

neurodevelopmental disorder characterized by impaired 
social interaction, verbal and nonverbal communication 
and by restricted and repetitive behavior.” ASDs are one 
of  the most common neurodevelopmental disorders 

Background and Purpose: Autism spectrum disorder (ASD) is one of the most common neurodevelopmental 
disorders characterized by impaired speech and communication and repetitive behavior. In the past few 
decades, there has been a gradual increase in the prevalence rates of ASD. The present study intends to 
find the prevalence of ASD in children between 16 and 30 months in Belagavi using Modified Checklist for 
ASD in Toddlers (MCHAT) questionnaire.
Materials and Methods: This cross-sectional study was conducted on 510 children in the age group of 
16–30 months in the Anganwadis and playschools of Belagavi using cluster sampling. The teachers were 
explained about the details of the study and were asked to gather children between 16 and 30 months 
along with their primary caretaker. The caretaker were explained about the details of the study, and 
participants were recruited based on the inclusion and exclusion criteria. Demographic data such as age, 
gender and socioeconomic status were recorded. The caretakers were given translated Kannada version of 
MCHAT-revised questionnaire to record their responses based on their child’s behavior, and the total score 
was calculated by the primary investigator.
Results: Among the 510 children screened for the risk of ASD, the prevalence was found to be 0.19%. The 
mean age of the participants was 24.5 ± 5.04 months. The prevalence was found in the upper-middle class 
in the age group of 28–30 months.
Conclusion: The prevalence of ASD in Belagavi was 0.19% in children in the age group of of 16–30 months.

Keywords:  Autism spectrum disorder, Prevalence, Modified Checklist for Autism Spectrum Disorder in 
Toddlers revised questionnaire

Abstract

Address for correspondence: Dr. Deepa C. Metgud, Department of Paediatric Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India.  
E‑mail: drdeepa_metgud@yahoo.com

Access this article online
Quick Response Code:

Website:
www.ijptr.org

DOI:
10.4103/ijptr.ijptr_3_19

How to cite this article: Metgud DC, Paulose S. Screening of children  
for autism spectrum disorders using Modified Checklist for Autism 
Spectrum Disorders (MCHAT) in toddlers in the age group 16-30 months: 
An observational study. Indian J Phys Ther Res 2019;1:110-3.

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Received: 11‑03‑2019, Revised: 26‑06‑2019, 
Accepted: 19‑07‑2019, Web Published: 23‑12‑2019

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.23]



Metgud and Paulose: Screening for ASD using M-CHAT

Indian Journal of Physical Therapy and Research | Volume 1 | Issue 2 | July-December 2019 111

with highly varied manifestations and poses a diagnostic 
challenge.[1,2] The prevalence of  ASD has increased in a 
highly populated and demographically “young” country 
like India.[2] Today, ASDs have a prevalence of  62/10,000 
globally, 1 in every 150 children in the U.S.[3,4] In northwest 
India, the prevalence rate is 0.09/100 while it is 9.4% in 
Puducherry, South India.[5] Genetic risk factors, intake 
of  valproic acid, and thalidomide during pregnancy, in 
addition to routine perinatal complications, increased 
parental age, birth defects associated with dysfunction of  
the central nervous system, late initiation of  breastfeeding, 
and neonatal seizures have been associated with ASD.[2,6]

Autism is a disorder that usually originates in infancy, 
predominantly, in the first 3 years of  life. Parents 
often become apprehensive when their child fails to 
communicate with words, though the social impairments 
are not recognizable in the initial years, they gradually 
become more evident as they become more ambulatory 
and compared to other children become more socially 
sophisticated.[7] According to the Diagnostic and Statistical 
Manual of  Mental Disorders, Fifth Edition, the essential 
characteristics of  ASD are persistent deficits of  social 
communication and interaction; restricted and repetitive 
behaviors, interests, and activities.[8] The earliest signs of  
autism start appearing from 6 months onward. Autism is 
difficult to detect before 24 months, but symptoms begin to 
show by 12–18 months. The signs and symptoms of  ASD 
often go unnoticed by parents due to lack of  awareness, 
profound ignorance and social stigma leading to atypical 
development, motor disability, behavioral issues, sensory 
issues and difficulties in activities of  daily living. Studies 
have shown that most cases of  autism have been diagnosed 
after the age of  4 years. However, if  the signs are detected 
as early as 18 months of  age, early intervention can reduce 
the effects of  the disorder.

Studies on ASD have largely focused on specific children 
populations that have histories of  special needs or 
developmental delays.[9,10] In other words, the current 
scenario of  ASD research is largely restricted to clinic‑based 
case reports, case series and retrospective systemic reviews. 
An extensive search on the prevalence or incidence of  ASD 
in India reveals a dearth of  epidemiological data.[5] The 
awareness of  ASD among the people and pediatricians has 
increased remarkably in recent years because of  increased 
media coverage and recognition, increased incidence of  
cases as well as research studies published in professional 
journals.[9] Furthermore, parents having children with 
autistic features have a tough time dealing with their issues. 
Hence, early detection of  ASDs can help them in improving 
the quality of  their child’s life and relieve them of  their 

anxieties and support their child to lead a healthier lifestyle 
while dealing with this disorder.

A number of  screening tools for autism are available globally 
such as Modified Checklist for ASD in Toddlers (MCHAT), 
pervasive developmental disorders screening test‑Stage 1, 
and screening tool for autism in toddlers and young children 
but not all tools are suitable for the Indian population. Since 
age between 2‑3 years seems to be best age to identify the 
risk of  autism in children, MCHAT‑revised (MCHAT‑R) is 
used in this study. Hence, the present study intended to find 
the prevalence of  ASD in children between 16–30 months 
in Belagavi using MCHAT questionnaire.

MATERIALS AND METHODS

This cross‑sectional observational study was conducted 
on 510 children in the age group of  16–30 months. 
Ethical clearance was obtained from the Institutional 
Ethical Committee. The sample for the study was drawn 
from12 Anganwadis and 4 playschools using cluster 
sampling from a total of  72 wards and 20 playschools in 
Belagavi, respectively, over a period of  6 months after 
obtaining permission from competent authorities. Children 
diagnosed with cerebral palsy, genetic disorders, mental 
retardation, congenital disorders, metabolic disorders, and 
parents unwilling to participate in the study were excluded 
from the study.

The purpose of  the study was explained to the teachers 
of  the playschools and Anganwadis and were requested 
to assemble all the children in the age group of  
16–30 months along with their primary caretaker on a 
scheduled date. The children were then recruited in the 
study based on the inclusion and exclusion criteria. The 
principal investigator explained the purpose and the 
procedure of  the study to the primary caretakers and a 
written informed assent was obtained for their child’s 
participation in the study. A brief  demographic data 
such as gender, height, weight, and head circumference 
was recorded. The socioeconomic status (SES) of  the 
primary caretaker was recorded according to the Modified 
Kuppuswamy Scale. The primary caretaker was given a 
translated Kannada version of  MCHAT‑R questionnaire 
to record their responses related to their child’s behavior, 
and the total score was calculated by the principal 
investigator. If  the primary caretakers experienced any 
difficulty in recording their responses, the principal 
investigator explained the questions to them. The 
MCHAT‑R screening tool has 20 questions to be scored 
by the primary caretakers where 1 point is given to each 
question. For all items except questions 2, 5, and 12, the 
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response “NO” indicates ASD risk. The total score of  
0–2 was considered as low risk whereas the medium risk 
score was 3–7 and high risk scores were 8–20. If  the child 
scored positive on the MCHAT‑R, he/she was reassessed 
using MCHAT‑R Follow up questionnaire only on those 
items that originally failed on MCHAT‑R questionnaire.

Data analysis
Statistical analysis was performed using Statistical Package 
for the Social Sciences (SPSS) version 21 (IBM, Armonk, 
NY, United States of  America). Microsoft Excel and Word 
2010 were used to generate the graphs and tables.

RESULTS

In the present study, 510 children were screened for the 
risk of  ASD in the age group of  16–30 months. The 
demographic profile of  the participants in the study is 
depicted in Table 1 in terms of  age, gender, and SES 
distribution. The overall prevalence of  ASD in the age group 
of  16–30 months was 0.19% which was found in the age 
category of  28–30 months. Table 2 shows that the prevalence 
of  ASD based on SES. Table 3 depicts the severity score of  
MCHAT‑R/F for children identified at risk for ASD.

DISCUSSION

The present study was done to determine the prevalence 
of  ASD in children between 16 and 30 months in Belagavi, 
Karnataka, where 510 children were screened from different 
Anganwadis and playschools using MCHAT‑R questionnaire. 
Among the 510 children screened, there was only one male 
child showing the risk of  ASD with a prevalence of  0.1%. 
A prevalence rate of  9.42% at risk of  ASD using MCHAT‑R 
was found in a study conducted on 350 children in the age 
group of  16–30 months visiting the pediatric outpatient 
department in JIPMER, Puducherry, India, from June 2014 
to August 2014.[11] A prevalence study was conducted in 
Kerala, India, using cluster random sampling and screened 
by community nurses on 6237 toddlers using the Modified 
Checklist for Autism in Toddlers − Revised (MCHAT‑R) 
reported that toddlers at risk for ASD were 5.5% on 
MCHAT‑R and on “Best Seven” was 2.7%.[6] In a 
cross‑sectional survey of  11,000 children in the age group of  
1–10 years using the Indian Scale for Assessment of  Autism 
from the selected tribal, rural and urban areas of  Himachal 
Pradesh, India, stated a prevalence of  0.9/1000 population 
and reported that ASD is a rare neurodevelopmental disorder 
as well as indicated SES as one of  the fundamental indicators 
for ASDs in India.[5] The present study can be comparable to 
Raina’s study on ASD as there was 0.19% prevalence among 
the 510 children screened for ASD. However, the present 

study comprised of  a smaller sample in a single city, whereas 
the previous study was conducted on a larger sample in a vast 
geographical area consisting of  urban, rural, and tribal areas. 
The prevalence was found in the upper‑middle class of  the 
SES, and no prevalence was found in other socioeconomic 
classes. Low parental SES is associated with an increased 
prevalence of  autistic features among children who were 
screened at 36 months after birth in a study done in Norway.[12]

The limitations of  the present study was smaller sample 
size, limited geographical area and short data collection 
period as compared to other studies conducted previously 
in India. Future studies may consider a longer data 
collection period, covering a larger geographical area to 
find the accurate prevalence of  ASD in this age group as 
well as utilize a diagnostic tool like childhood autism rating 
tool to confirm the diagnosis of  autism.

CONCLUSION

The prevalence of  ASD in Belagavi was 0.19% in 16–
30 months children belonging to upper‑middle SES.

Table 1: Demographic profile of the study
Distribution of variables Total number of children, n (%)

Age groups (months) (n=510)
16‑19 120 (23.53)
20‑23 54 (10.59)
24‑27 129 (25.29)
28‑30 207 (40.59)

Gender
Male 267 (52.35)
Female 243 (47.65)

SES
Upper 69 (13.53)
Upper lower 138 (27.06)
Upper middle 144 (28.24)
Lower middle 159 (31.18)

SES: Socioeconomic status

Table 2: Prevalence of risk of autism spectrum disorder 
according to the socioeconomic status
SES No risk of ASD (n) Risk of ASD (n) Total

Upper 69 0 69
Upper lower 138 0 138
Upper middle 143 1 143
Lower middle 159 0 159
Total 509 1 510

ASD: Autism spectrum disorder, SES: Socioeconomic status

Table 3: Severity score of the Modified Checklist for Autism 
Spectrum Disorder in Toddlers‑Revised/Follow‑Up in children 
identified at risk
Severity (score) Total number of children (n)

Low risk (0‑2) 0
Medium risk (3‑7) 0
High risk (8‑20) 1
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
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and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05
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 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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To Find Out the Prevalence and Various Risk Factors for Falls 
in Older Adults (60-75 Years) Community NCR Delhi

Adila1, Rashida Begum2

1Bachelor of Occupational Therapy, 2Assistant Professor, Jamia Hamdard, Mehrauli Badarpur Road,  
Near Batra Hospital, Hamdard Nagar, New Delhi

ABSTRACT
Aims:	To	find	out	the	prevalence	and	various	risk	factors	for	falls	among	older	adults	(60-75	years).
Objective: To sensitize O.T intervention program among older adults by providing health education booklet.
Material and Method: It is a cross-sectional community based study in which 100 people (aged 60-75 
years)	were	interviewed,	out	of	100,	54	were	women	and	46	were	men.100	people,	fulfilling	the	inclusion	
criteria	and	they	were	asked	to	given	a	written	consent	for	the	participation	in	the	study.	General	evaluation	
of older adults was carried out. They were assessed by face to face interview using Johns Hopkins fall risk 
assessment tool (JHFRAT).Scale was in English so each question was explained by the researcher in Hindi.
Result: The	finding	of	present	study	shows	that	in	total	100	subjects	of	older	adults	(male	and	female	both)	
60-75 years, the prevalence of fall is 27.69%, and the risk of fall is found (56/100) 56% older people has 
moderate fall risk, (12/100) 12% has high fall risk and (32/100) 32% has low fall risk.
Conclusion: This study concluded that the history of falls, poor vision, use of multiple medications, chronic 
disease, use of walking aids, vertigo and balance problems were associated with falls among the older adults. 
So there is a need to develop occupational therapy health education awareness program to prevent these 
problems and risk of falls.

Keywords: Quality of life, Occupational therapy, Traumatic brain injury

INTRODUCTION

India	as	the	second	most	population’s	country	in	the	
world which has seen a sharp increase in the population 
of the older adults.

Every year nearly one third of accidental falls occur 
in those aged more than 60 years with 10% of these falls 
resulting	in	serious	injury.

Falling in older adults can lead to hospitalization, 
disability and premature death. It can also reduce the 

level of independence, high level of anxiety and poorer 
quality of life.

In INDIA the prevalence of falls has been estimated 
as 14%to 53%.[1]

There are several intrinsic or extrinsic factors which 
is considered responsible for falls among older adults and 
reduced	their	QOL,	affect	their	activity	of	daily	living,	
gait	and	balance	deficit	and	cognitive	impairment.[3]

O.T practitioner can provide the home and 
environmental	 modifications,	 exercises,	 and	 practical	
support to enable people to overcome any barriers that 
prevent them from doing an activities.

This	 helps	 to	 increase	 people’s	 independent	 to	 be	
able perform their activity of daily living and maintain 
their dignity and satisfaction in all aspects of life.

O.T interventions and treatment plans for fall 
prevention include positive risk-taking in activity, 
maximizing functional performance, improving self-
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confidence	 and	 social	 engagement.	 Environmental	
advice	 and	 modification	 to	 reduce	 home	 hazards,	
education and practice in safe moving and handling, with 
provision of equipment as required, are also appropriate. 
All interventions should promote independence and 
personal safety.5

METHODOLOGY

 z TYPE	OF	STUDY-CROSS	SECTIONAL	STUDY	
COMMUNITY	BASED	DELHI	NCR

 z TOOL	 USED-JHFRAT(Johns	 Hopkins	 FALL	
RISK	ASSESSMENT	TOOL)

 z SAMPLE	SIZE-100

 z SOURCE	 OF	 DATA	 COLLECTION-
COMMUNITY	BASED	DELHI	NCR

VARIABLES

 z Independent Variables: Occupational therapy based 
booklet

 z Dependent Variables: Prevalence and risk factors 
for fall

Inclusion Criteria

 z Older adults (Male and Female Both)

 z Age group (60-75 years)

Exclusion Criteria

 z Less	than	60

 z Record of trauma unrelated to falls

 z History of any psychiatric disorder

 z History	of	any	major	cardiovascular	disease

Outcome Measures

 z JHFRAT	(FALL	RISK	ASSESSMENT	TOOL)-

 z General	Evaluation	Performa	

PROCEDURE

This study was a community based study. By using 
quota sampling method 100 aged 60-75 years who have 
risk for falls were interviewed, out of 100, 54 women 
and 46 men took part in this study.

The language I choose is English and I also make 
people to understand the questions in Hindi so that the 
questioned must not be ignored or answered incorrectly. 

Considering the previous literature available, I excluded 
the	 older	 adults	 who	 were	 diagnosed	 with	 any	 major	
trauma not related to fall, cardiovascular or psychiatric 
conditions, any infections or tumor. After selecting the 
older adults for the sampling, the interviewer conducted 
door to door survey. Before proceeding to the inclusion-
exclusion criteria and were willing to participate in the 
study they were then asked to provide their demographical 
details any present or past fall history, current illness, 
medical history, surgical history musculoskeletal history 
and information for body mass index (height, weight).
After explaining the need and purpose of the study a duly 
signed written consent was obtained from each person. 
The scale were administered to all of them.

RESULTS

GRAPH 1

Interpretation: It shows the percentage of history of 
fall in male and female both, in 100 population in which 
there is 54 women and 46 men and fall history is 19 fall 
out of 54 (35%) in women, and 16 fall out of 46 (34.7%) 
in men.

PIE CHART 1



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         3      

Interpretation: It shows the prevalence of falls among 
older adults (60-75 years).The prevalence of falls is 
27.69%,it	means	in	every	8	person	there	is	one	fall	exist.

PIE CHART 2

Interpretation: It shows the risk factors for falls among 
older adults (60-75 years) in 100 population. In which 
there is 56% (56/100) people on moderate fall risk,12% 
(12/100)on high fall risk, and 32% (32/100) on low fall 
risk.

PIE CHART 3

Interpretation: It shows risk of falls in the age group 
60-65 in which there is 54 people out of 100, indicate 
that 55.5%(30/54) people has on moderate fall risk, 
40.7%(22/54) on low fall risk and 4%(2/54) on high fall 
risk.

PIE CHART 4

Interpretation: It shows risk of falls in the age group 
66-70	 years	 in	 which	 there	 is	 30	 people,60%(18/30)	
people on moderate fall risk,23% (7/30) on low fall risk 
and 16.6%(5/30) on high fall risk

PIE CHART 5

Interpretaton: It shows the risk of falls in the age group 
71-75 years in which there is 16 people put of 100,51% 
(8/16)	people	on	moderate	fall	risk,	31%(5/16)	on	high	
fall	risk,18%	(3/16)	on	low	fall	risk

DISCUSSION

Literature	 on	 geriatrics	 professional	 suggest	 the	
evident prevalence of risk factors for falls among 
elderly people in the age of 60-95 years (PRADNYA 
DHARGAVE, September 2016) explained that in India, 
the prevalence of falls has been estimated as 14-53%.

My	 study	 is	 on:	 To	 find	 out	 the	 prevalence	 and	
various risk factors for falls among older adults (60-75 
years) community NCR Delhi. A total of 100 older men 
and	women	were	assessed	from	JHFRAT.	The	findings	
of present study show that the prevalence of falls in 
older	adults	is	27.69%,	which	means	in	every	8	person	
there is one fall exists.

FAISAL YOUSUF ALMEGBEL et al. (2018) 
reported	that	approximately	28%	to	35%	of	people	aged	
65	and	over	 fall	 each	year.	The	consequent	 injuries	of	
falls	 are	 considered	 major	 public	 health	 problems. 
Falls	 account	 for	 more	 than	 half	 of	 injury-related	
hospitalizations	 among	 elderly	 people.	 The	 major	
underlying causes of falls lead to hip fractures, TBI, and 
upper	 limb	 injuries.	 In	addition,	unintentional	 falls	are	
the	fifth	leading	cause	of	death	in	elderly	people.	

In 100 population there is 54 women and 46 men 
who participated in this study in which the history of 
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fall is present in women is 35% (19/54) and in men is 
34.7% (16/46).This result is show that more women 
had a history of falling than men. Many other studies 
found	similar	results.	According	to	WORLD	HEALTH	
ORGANISATION	report,	about	one-fifth	of	fall	related	
to death in 2004 occurred in India.

This study is also found out the various risk factors 
for falls among older adults which is categorized in high, 
moderate and low fall risk according to JHFRAT Scale. 
According to RAGHUPATHY SENDHILKUMAR 
et al. (2016) the risk factors considered responsible for 
elderly people. Important factors are weakness, arthritis, 
history of falls, impaired activities of daily living, gait 
deficit,	depression,	balance	deficit,	cognitive	impairment,	
use	of	assistive	devices,	visual	deficit,	medication	(certain	
psychiatric drugs, antiarrhythmic drugs)

In	 total	 100	 subjects	 of	 older	 adults	 (male	 and	
female both) 60-75 years the moderate fall risk is found 
(56/100) 56%, high fall risk is found (12/100) 12% and 
low fall risk is found (32/100) 32%.

There	 is	 three	 group	 divided	 of	 age,	 first	 60-65	
years-they have 54 people out of 100 in which (30/54) 
55.5% people on moderate fall risk, (22/54) 40% people 
on low fall risk and (2/54)  3.7% people on high fall risk.

Second 66-70 years-they have 30 people in this 
group	 out	 of	 100	 in	 which	 (18/30)	 60%	 people	 on	
moderate fall risk, (7/30) 23% people on low fall risk, 
(5/30) 16.6% people on high fall risk.

Third 71-75 years-they have 16 people out of 100 in 
which	(8/16)	50%	people	on	moderate	 fall	 risk,	 (3/16)	
18%	people	on	low	fall	risk	and	(5/16)	31%	people	on	
high fall risk.

This study shows that the large number of people is 
on moderate fall risk.

This study can be used for future research and 
planning	 of	 effective	 strategies	 to	 prevent	 falls	 among	
older adults.

CONCLUSION

This study concluded that the history of falls, poor 
vision, use of multiple medications, chronic disease, 
use of walking aids, vertigo and balance problems were 
associated with falls among the older adults population 
living in community Delhi NCR.

The risk of such falls increases with age and has 
a strong relationship with the health status of these 
elderly individuals. There is, therefore a need to develop 
occupational therapy health education awareness 
program to prevent these problems and risk of falls.

I am also grateful to my family and friends who 
are the ultimate source of strength and their love and 
sacrifice	 over	 the	 years	 who	 have	 opened	 countless	
opportunities for me.
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Exploring Barriers to the Use of Assistive Technology for 
PWDS in India
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ABSTRACT

Assistive	Technology	(AT)	can	have	significant	beneficial	effects	for	people	with	disabilities	(PwDs)	but	
there are also many barriers to their use. These barriers need to be analyzed in order to improve their 
overall quality of life. Accessible India Campaign under the Department of Empowerment of Persons 
with Disabilities (DEPwD), Ministry of Social Justice and Empowerment, aims at achieving universal 
accessibility for persons with disabilities and to create an enabling and barrier-free environment for them. 
While	assistive	technologies	such	as	advanced	wheelchairs	may	help	PwDs	become	employed	or	return	to	
work,	many	non-technological	barriers	cause	 that	promise	 to	go	unfulfilled.	In	 this	reference	the	present	
study has been done to identify various barriers to the use of AT among the PwDs in India by conducting a 
survey	in	different	parts	of	the	country.	India	has	over	70	million	plus	people	in	the	disabled	category	and	
the use of AT is of great importance for them. This study aims to explore various barriers to implementing 
assistive technology for PwDs in Indiato help them to live an independent and productive life.
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INTRODUCTION

Accessibility is a measure of the extent to which 
a product or service can be used by a person with a 
disability	 as	 effectively	 as	 it	 can	 be	 used	 by	 a	 person	
without that disability.

Over	a	billion	of	 the	world’s	population	has	 some	
form	of	disability.	They	are	the	world’s	largest	minority.	
This	figure	is	on	a	constant	increase	due	to	increase	in	
the population as well as the medical advances that have 
decreased mortality due to old age. At the same time 
PwDs are experiencing a lack of access to technologies 
due to visual, hearing, mental, and/or other impairments 

that	make	 it	difficult	 to	operate	various	devices.	Other	
groups facing accessibility issues are illiterate and 
elderly populations.

Studies show that at least one billion people from 
all over the world belong to the older aged category 
who may acquire certain disabilities due to age related 
conditions. They generally prefer to continue living in 
their own homes rather than move into residential age 
care institutions. AT in the home environment and/or 
bodily	worn	 systems	 that	monitor	 people’s	movement	
might contribute to an increased sense of safety and 
security at home. However, their use can raise ethical 
anxieties as little is known about how older persons 
perceive assistive and monitoring technologies.

Another	 major	 category	 includes	 children	 with	
multiple	disabilities	who	can	efficiently	improve	access	
and participation in their school and home environments 
by	the	use	of	AT.	Effective	educational	outcomes	from	
AT use are dependent upon a coordinated assessment 
and implementation process. Making resources and 
information accessible to persons with disabilities is 
of great importance in this scenario as more and more 
people will start requiring accessibility.

DOI Number: 10.5958/0973-5674.2019.00002.9 
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There	 is	 evidence	 that	 AT	 can	 have	 significant	
beneficial	effects	for	children	with	multiple	disabilities.1,2 
There is also a strong indication, however, that AT is 
currently implemented within educational environments 
in a less than optimal manner.3,4

India is home to 2.7 crore people living with one or 
the other kind of disability. Unlike the developed world, 
India’s	disabled	are	made	further	sociallyvulnerable	by	
lack	of	quality	education,	 lack	of	women’s	 safety,	 and	
attitudinal barriers as they continue to grapple with the 
challenges of access, acceptance, and inclusion. 

Until a few decades ago, it was almost unimaginable 
for the disabled to lead independent lives. The advent 
of technology and internet has, however, opened new 
doors. A print-impaired person can now listen to audio 
books and learn. The Ministry of Social Justice and 
Empowerment has recently announced Sugamaya 
Pustakalaya, an online library where books are made 
available	in	different	accessible	formats	for	people	with	
visual impairment and other print disabilities.

In developing countries such as India, the road 
to accessibility is a long, winding one. Although in 
recent times assistive devices have been extensively 
prescribed, there are few evaluations of the barriers to 
their utilization. The purpose of this paper is to identify 
the potential barriers faced by the people with disabilities 
in using the AT by conducting survey and by reviewing 
the available literature.

REVIEW OF LITERATURE

Many researchers have worked on the uses and 
benefits	of	AT	for	 the	people	of	all	ages	with	multiple	
disabilities but a little literature is available on the 
barriers faced by PwDs in India in using it. Although 
developments in AT are present to enhance the quality 
of life of the people with multiple disabilities, many 
instructors feel intimidated and unsuccessful in this 
endeavor because of barriers they face in implementing 
technology they lack knowledge about.

Children with multiple disabilities often face 
barriers to accessing and participating in self-care, 
play, leisure and education.5 AT has been employed 
as one strategy, particularly in educational settings, to 
enable these children to participate more fully in various 
activities.1,3,6,7

Studies of AT utilization have suggested infrequent 
use of prescribed devices in home, vocational and 
community settings,3,8 poor rates of use by teachers 
and other professionals who work with children with 
multiple disabilities,9 and concerns regarding the way in 
which AT programmes are being implemented at school 
and at home.1,4,10 Reasons given for abandonment of 
devices have been expressed in broad terms, such as the 
device	being	‘unsuitable’	for	the	child.11

Multiple studies that have followed AT usage 
longitudinally by children with severe and multiple 
disabilities	 suggest	 that	 it	 is	 difficult	 to	 identify	 any	
one	 factor	 that	 limits	 effective	AT	 application.	Rather,	
it is likely that problems arise from an interaction of 
factors associated with the people, services, systems and 
processes that currently guide AT practice.1,3,10-13

AT	 provides	 numerous	 benefits	 for	 PwDs.	 It	 can	
be used to overcome the social, infrastructure and 
other barriers experienced by disabled people that 
prevent their full and equal participation in all aspects 
of society.14 Similarly, it has been pointed out that AT 
allows people to continue in their normal roles and 
meet their expectations of life despite their physical 
impairment and disability.15

Occupational therapists have a critical role in 
the assessment and implementation of AT needs, 
particularly in determining ways for the child to 
interface	 effectively	 with	 the	 technology.16,17,18,19,20,21 
However, in an examination of occupational therapy 
training programmes in the early 1990s, minimal course 
content	 related	 to	 AT	 was	 identified,	 suggesting	 that	
occupational therapy graduates may be ill-prepared 
to	 fulfill	 their	 roles	 in	 technology	 teams.16,17 Further 
research	 confirmed	 that	 school-based	 occupational	
therapists found to use AT with only a small percentage 
of their caseload. A principal reason cited for low rates 
of	use	was	 insufficient	expertise	 to	allow	 investigation	
and	application	of	different	devices.19

One of the main barriers in accessing AT in less 
resourced	settings	is	the	lack	of	funds.	Limited	financial	
resources, lack of leadership and governance in many 
countries	 have	 a	 major	 impact	 on	 availability	 and	
accessibility of AT.22,23 In addition, service delivery 
including referral, assessment, funding, ordering, product 
preparation,	 fitting,	 adjusting,	 user	 training,	 follow-up,	
maintenance and repairs, hinder the use of AT.24
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Lack	of	personnel	with	proper	training	in	appropriate	
mobility	device	services	is	also	a	major	barrier.	In	many	
developing countries like India, production of mobility 
devices is done only on a small scale, or perhaps not 
at all, due to limited access to materials, machinery and 
expertise.25

METHODOLOGY

A survey was conducted through a questionnaire 
among a sample of about 100 PwDs belonging to all 
age	 from	 different	 cities	 of	 India.	 The	 questionnaire	
was distributed to occupational therapists working 
in	 different	 parts	 of	 India.	 With	 their	 help	 the	 PwDs	
were interviewed and the data were collected through 
electronic media. In case of children their parents/ 
guardians were interviewed. Both the persons who were 
already using assistive devices and those who were in 
need of assistive devices were included. Among those 
waiting for assistive technology, there were participants 
who had used it previously and been forced to discontinue 
because of some reasons.

The	 questionnaire	 contained	 18	 multiple	 choice	
questions related to the problems associated with the 
use of AT. For the study each participant was separately 
interviewed to identify the problems related to the use 
of AT. Interviewing participants separately provided an 
opportunity to them to speak freely about what restricts 
them to use AT. The research questions that guided this 
study were categorized in following sections: 

 z General	Information

 z Type of disability

 z Affordability	and	quality	of	AT

 z Repairing and maintenance of AT 

 z Psychosocial barriers

 z Awareness and Policies regarding use of AT

In addition to the survey, the literature available on 
barriers to the use of AT in India was also reviewed as 
a part of study in order to identify current barriers to 
effective	incorporation	of	AT	among	PwDs.

ANALYSIS OF SURVEY

While	AT	improves	the	quality	of	life	of	persons	by	
facilitating activities of daily living, there are also many 

barriers to their use. This study aims to describe these 
barriers among PwDs in India.

Analysis of interviews is represented in table 1.

Table 1: Analysis of Interview

S. 
No.

Question 
Related To Categories Percentage

1. Age

0–3	years	old None
4–22	years	old 45%
23–59	years	old 55%
60 years old + None

2. Disability

Physical Disability 65%
Intellectual Disability 30%
Learning	Disability 30%
Hearing Impairment 5%

3. Work	Status
Full time 63%
Part time 29%

Non-working 8%

4.

Contribution 
of AT to 
improve 
life-style

Strongly Agree 80%
Agree 20%

Disagree None

5.

Barriers 
faced in 
getting/ 

using right 
AT

Lack	of	funding 38%
Lack	of	knowledge	
on what AT devices 

are available
5%

Lack	of	skilled	
professionals 
to make good 

recommendation

37%

Frustration using AT 20%
Incompatibility with 

higher tech AT 10%

Transport problems 
due to lack of user-

friendly environment
12%

Lack	of	awareness 48%
High cost 40%

Lack	of	training 30%
Repair and 

maintenance 80%

6.

Perception 
of Family 
members/ 
Society

Normal behavior 58%
Show Sympathy 26%
Avoid Interaction 11%

Treat badly 5%
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RESULT AND DISCUSSION

With	rising	life	expectancy,	there	is	a	rapid	increase	
in the number of elderly persons worldwide. The need 
for elderly care in India is similar to the global scenario 
with some factors pertinent to India like a changing 
family system, a rural urban divide, gender-based beliefs 
and	a	lack	of	facilities	that	need	to	be	addressed.	Lack	
of	awareness	about	new	assistive	devices	was	a	major	
hindrance in using AT by elderly population in India.

India is a developing country and around 30% of 
total	population	lives	below	the	poverty	line.	The	major	
barriers for not making use of AT were found to include 
lack of funding and high cost of these devices. Most 
of them do not earn enough to buy these devices and 
depend	totally	on	Government/	NGOs	for	funding.	Even	
if	they	manage	to	get	these	devices	the	next	major	issue	
is the repairing and maintenance of the device which is 
again	very	costly	and	unaffordable	for	such	people.

The	prime	barrier	faced	by	people	who	are	financially	
sound	 is	 the	 scarcity	 of	 skilled	 professionals.	 Lack	 of	
awareness about newer and quality devices amongst 
these professionals restricts them to recommend a 
compatible device. Some of the existing users got 
information from various other sources, such as friends 
and	the	media.	Another	major	barrier	to	the	effective	use	
and implementation of AT is the lack of training facilities 
for the instructors. As a result, they are unable to give 
complete information about the use and maintenance of 
prescribed devices.

The socio-psychological attributes greatly hinder the 
adoption of AT. Sometimes the unintentional negative 
social behavior promotes a sense of positive discrimination; 
pity and sympathy for PwDs which can make them feel 
self-conscious resulting in hindering the adoption of AT. 
Curiosity and unwanted attention from others can also lead 
to discrimination, thus hindering its usage.

The survey gives people a chance to share their 
experiences and opinions about AT with researchers and 
policy-makers who make guidelines and regulations 
for these technologies. The results show that multiple 
barriers exist for the use of assistive devices for PwDs in 
India	which	may	have	a	major	impact	on	their	lives	and	
livelihoods and may reduce their quality of life. Most of 
the people surveyed in this study believe that the use of 
proper AT can reduce stress and as a result can help to 
improve their quality of life so that they would be able to 
contribute greatly towards society.

CONCLUSION

The	 first-time	 users	 faced	 economic	 barriers,	
availability barriers, awareness barriers and 
psychological barriers, whereas persons already using 
AT faced repair and maintenance barriers, accessibility 
barriers and psychological barriers in addition to the 
barriers	 encountered	 by	 the	 first-time	 users.	 To	 sum	
up, lack of awareness and unavailability of repair/
maintenance	services	is	considered	to	be	a	major	barrier	
for existing users. Consequently, they do not feel any 
significant	improvement	in	their	quality	of	life	because	
of	poor	accessibility	and	difficulty	in	finding	a	place	to	
repair assistive devices.

Thus there is a need for expansion of current 
technology adoption models to give them an increasingly 
balanced outlook. Therefore, in order to increase the 
use of AT, there is a great need for skilled occupational 
therapists who can understand the feelings and 
experiences of PwDs. Also the local infrastructure and 
accessibility facilities, heightening public awareness, 
ensuring funding and a continuous supply of assistive 
devices supported by maintenance services should be 
improved. Persons with physical disabilities should be 
helped to gain more knowledge about assistive devices, 
especially about the availability of more modern ones. 
They should be given support to modify their physical 
and social environments.
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ABSTRACT

Background: Sprinting is an essential component in many sports and can distinguish between good and 
better athletes during team sports performance. The sprint test is used to discriminate players performance 
across	different	ages	and	levels	of	competition	and	the	inter	sprint	trial.	It	is	thought	that	this	information	
would be of importance to strength and conditioning coaches in analyzing and planning the sprint and 
resistance	training	of	field	sport	athletes	in	and	around	Belagavi	city.

Objective:	The	primary	objective	of	 this	study	 is	 to	quantify	 the	 time	 taken	 to	perform	40	yard	dash	 in	
young	athletes	aged	18–25	years.	The	secondary	objective	 is	 to	 set	 concrete	data	which	will	prove	as	a	
base	line	for	any	other	studies	which	will	involve	designing	rehabilitation	and/or	fitness	protocol	for	Indian	
athletic population

Methodology:	132	athletes	(n=132)	were	screened	for	the	study.	The	normative	data	was	collected	for	the	
40	yard	dash	test.	Age	criteria	was	18-25	yrs.	Speed	of	every	participant	was	recorded.

Result: The results of this study found that 40 yards DASH Test performance of male participants of mean 
age 20.31±2.21 ranged from 4.00-6.90 seconds and female participants of mean age 20.22±1.97 ranged from 
4.00-6.87	seconds.

Conclusion: This study concluded that the values of 40 yard DASH Test ranged between 4.00-6.90 for both 
genders with male athletes showing better performance than females.

Keywords: 40 yard dash , speed, sprint, young athletes

Corresponding Author:
Dr.	Basavaraj	Motimath
Associate Professor,
Head of Department of Sports Physiotherapy,
KAHER	Institute	of	Physiotherapy,
Belagavi,	Karnataka,	India
Email:	bsmotimath@yahoo.com

INTRODUCTION

Speed is an essential component in many sports 
that can distinguish between good and better athletes 
during various sports performance.1 The sprint 
includes	different	phases	including	first	step	quickness,	
acceleration, maximum velocity and deceleration. First 
step	quickness	is	the	first	0-5m	phase	of	sprinting	which	
is usually included in the acceleration phase, particularly 

characterized by foot initiation and high propulsion force 
2-3 and is of extreme importance as the performance of 
sprinting relies on this phase.4-6 Acceleration is the next 
phase that is initiated to generate maximum velocity 
throughout the performance till last 5m distance prior 
to	the	finishing	line	which	needs	large	muscles	of	lower	
limb to be powerful.6 Sprint performance is essential 
component in many sports for a multitude of reasons 
from winning a race to providing an advantage during 
sprint duels that allow players to reach the ball before 
the opponent.8 Hence, improving training methods 
to enhance sprint performance in athletes is of great 
importance which can be achieved through long-term 
strength training program.7

In many sporting activities such as tennis, squash, 
basketball, soccer, the athletes never attain maximum 
speed during sprinting. In fact, sprints most frequently 
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occur	 over	 very	 short	 distances	 (0–10	 m)	 from	 both	
standing and rolling starts. Consequently, the speed over 
the	first	steps	and	the	ability	to	accelerate	quickly	would	
be considered of greater importance.9,10 A total seven 
studies reported the reliability of over ground sprinting 
in youth population.11-13 Intra- and inter day sprinting 
distances	 of	 10,	 20,	 30	 and	 40	 m	 ranged	 from	 0.83–
2.07%.	Intra-	and	inter-day	distances	ranged	from	0.88	
and	0.98	for	10–40	m	and	person	correlation	coefficient	
from	0.90–0.97.14–17

Yetter et al., found that Heavy Back Squat(HBS) 
treatment	 produced	 significantly	 greater	 speeds	 than	
cycling during the 10- to 20 m interval and Heavy Front 
Squats(HFS) during the 30- to 40-m interval following 6 
bouts of sprint interval training performed over 6 weeks 
period.18 Hence, multidimensional nature of sprint 
running	that	demands	different	levels	of	muscle	activation	
can be achieved by incorporating HBS into the warm-up 
procedure. This is a very important topic of research that 
has not been adequately investigated as sprint test has 
an ability to discriminate players performance across 
different	 ages	 and	 levels	 of	 competition	 and	 the	 inter	
sprint	 trial	 effect.	 In	 fact,	 the	 data	 obtained	 through	
sprint test can be turned into valuable information on 
the unique physiological demands of various sports 
performance. Additionally, such a test can guide coaches 
more	 effectively	 to	 design	 conditioning	 and	 training	
programs across a season and also can help them to 
better	understand	differences	between	players.

MATERIALS & METHODOLOGY

Materials Used:

 z Consent form

 z Data collection sheet

Apparatus and Equipment:

 z Measuring Tape

 z Cones

 z Stopwatch

Methodology: Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 132 young adults were recruited to the 
study	 after	 fulfilment	 of	 eligibility	 criteria.	 A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 

were from the various institutes and sports academies in 
and around Belagavi city. Demographic characteristics 
of the participant, including their age, gender, age at 
start of sporting event and years of playing were noted. 
Athletes	within	the	age	group	of	18-25	year	of	age	both	
male and female who were willing to participate were 
included in the study. Participants were excluded if there 
were any musculoskeletal problems such as fracture and 
sprain/strain of lower limb in the past 1 year, existing 
neurological, respiratory or cardio vascular problems or 
any other condition leading to limitation in 40 yard dash 
test performance.

Outcome measures

40 Yard Dash Test :

Equipment Required: Measuring tape/measured track, 
stop watch, cone markers, unobstructed grass/track 
surface of 60 yards.

Procedure: Aim of this test is to determine acceleration 
and a reliable indicator of speed, agility and quickness. 
The test involves running a single maximum sprint over 
40 yards, with the time recorded. A thorough warm up is 
given, including some practice starts and accelerations. 
Test is started from a comfortable stationary 3-point 
stance position, a position that is most familiar to athlete. 
The front foot must be on or behind the starting line. 
The starting position to be held for 3 seconds prior to 
starting.	The	subjects	are	allowed	to	across	the	starting	
line, but no rocking movements are allowed. The tester 
provides hints to maximize speed and encouragement to 
continue	running	hard	past	the	finish	line.

The results are obtained from two trials. Best time 
is recorded on the nearest 2 decimal places. The start 
is	 taken	 from	 the	 first	 movement	 or	 when	 the	 timing	
system	 is	 triggered,	 and	 finish	when	 the	 chest	 crosses	
the	finish	line.24

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed 
and number of years played with best time was analysed 
using	 Karl	 Pearson’s	 correlation	 coefficient	 method.	
Comparison of male and females with mean best time, 
mean	 of	 first	 and	 second	 attempts	 speed	 score,	 mean	
number of years played and BMI were analysed using 
t test.
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RESULTS

132 healthy participants were included in the study. 
As shown in Table.1, more number of male participants 
were	included	(n=95)	as	compared	to	female	participants	
(n=37).	The	mean	age	was	20.28±2.14	and	there	was	no	
significant	 difference	 in	 mean	 age	 between	 male	 and	
female participants.

Table 1: Distribution of male and females with mean 
age in the study

Gender No % Mean ± SD
Male 95 71.97 20.31 ± 2.21

Female 37 28.03 20.22 ± 1.97
Total 132 100.00 20.28	±	2.14

Table 2: Normality of best time in the study by gender

Best time
Total Male Female

Range No Range No Range No
Excellent 4.00-5.12 16 4.00-5.04 10 5.00-5.72 6
Good 5.13-6.10 94 5.05-5.79 68 5.73-6.50 26
Poor 6.11-6.90 22 5.80-6.90 17 6.51-6.87 5
Total 4.00-6.90 132 4.00-6.90 95 4.00-6.87 37

Mean ± SD 5.62 ± 0.49 5.43 ± 0.37 6.12 ±0 .39

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<mean+SD	and	Poor:	>mean+SD

Table.2	shows	no	significant	difference	in	normality	
of best time in both male and female participants. Among 
95 male and 37 female participants included in the study, 
10	male	and	6	female	fell	under	excellent	category,	68	
male and 26 female fell under good category and 17 
male and 5 female performed poorly.

In this study it is found that 40 yards DASH Test 
performance of male participants of mean age 20.31±2.21 
ranged from 4.00-6.90 seconds and female participants 
of	mean	age	20.22±1.97	ranged	from	4.00-6.87	seconds.

Table 3: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time 
with

r-value t-value p-value
BMI -0.1388 -1.5986 0.1123

Speed 1st attempt 0.9243 27.6136 0.0001*
Speed  2nd attempt 0.9287 28.5612 0.0001*
No. years played 0.0992 1.1364 0.2579

*p<0.05

As narrated in Table.3, positive correlation was 
found	between	best	time	with	speed	at		first	and	second	
attempt. BMI and Number of years played did not found 
to have a correlation with best time.

Table 4: Comparison of male and females with mean 
of first and second attempts speed scores by t test

Gender
First attempt 

speed
Second attempt 

speed
Mean ± SD Mean ± SD

Male 5.48	±	0.39 5.50 ± 0.41
Female 6.14 ± 0.43 6.28	±	0.54
Total 5.67 ± 0.50 5.72 ± 0.57

t-value -8.5033 -8.8897
p-value 0.0001* 0.0001*

*p<0.05

As shown in Table.4, a comparison of male and 
female	 with	 mean	 of	 first	 and	 second	 attempts	 speed	
scores	found	to	have	a	significant	difference.

DISCUSSION

The	primary	objective	of	this	study	was	to	quantify	
the time taken by the athlete to perform 40 yard dash test. 
The	secondary	objective	was	to	set	concrete	data	which	
would prove as a base line for any other studies that 
would	 involve	designing	a	 rehabilitation	and/or	fitness	
protocol for Indian athletic population. Percentage of 
male participant included were 71.97 as compared to 
28.03	of	female	participants.	Out	of	the	total	population	
included	 in	 the	 study	 (n=132),	 16	 samples	 fell	 under	
excellent	category,	98	participant	showed	good	time	and	
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19 samples performed poorly. Speed in 1st as well as 2nd 
attempt	had	positive	correlation(r=0.924)	and	(r=0.928)	
with number of years played. Here comparison of male 
and female with mean of 1st and 2nd attempt speed scores 
was	 done	 and	 showed	 significant	 (p-value=0.0001)	
speed scores in both the attempts.

The study done by Nesser et. al. concluded that 
both	10-m	sprint	and	5-step	jump	can	be	used	to	predict	
40-m sprint performance. He explained the importance 
of a quick start and rapid acceleration, strength of knee 
flexors	 and	 hip	 extensors	 to	 propel	 the	 body	 forward,	
and the capacity of these muscles to rapidly contract and 
produced the force needed to create velocity concurrent 
with 40-m sprint performance.20Another study conducted 
by	Mike	Yetter	and	Gavin	Moir	showed	that	heavy	back	
squat	 treatment	 produced	 significantly	 greater	 speeds	
than cycling during the 10- to 20 m interval, although 
the	improvements	were	not	significantly	different	from	
the	heavy	front	squat	treatment.	It	is	difficult	to	explain	
this improvement in terms of the mechanical similarities 
between the back squat movement and the sprinting 
movement during this phase. The improvements by 
heavy front squat during the 10- to 20-m interval 
were less than those recorded during the 30- to 40-m 
interval.	It	is	possible	that	the	improvements	reflect	the	
importance of the knee and ankle musculature during the 
10- to 20-m interval of sprinting.18

Ronnestadand	 Ellefsen	 identified	 that	 the	
preconditioning exercise performed with whole 
body vibration at 50 Hz may enhance 40 m sprint 
performance.19Another study was conducted by Jason 
B.	Wincheste,	 et	 	 al	 	The	 results	of	 this	 study	 suggest	
that performing a static stretching  protocol following 
a dynamic warm up will inhibit sprint performance 
in collegiate athletes.21 Abrantes,et al. concluded that 
professional players exhibited higher performances in 
sprint	test	that	seems	to	be	the	result	of	a	combined	effect	
of age and level of competition. In all groups, the fatigue 
effects	were	the	strongest	between	5th	to	the	7th	sprint,	
which may help the coaches to plan the training more 
effectively.	Lamb	K	concluded	that	individuals	between	
age group of 16-24 spent twice time as compare to their 
older counterparts.22

CONCLUSION

This study concluded that the values of 40 yard DASH 
Test ranged between 4.00-6.90 for both genders with male 
athletes showing better performance than females.

Limitations & scope

 z Male female ratio ratio 1:3

 z Type of sports and its ratio was not measured

Practical applications: The result of the present study 
can be used as a reference for (40 yard dash ) sprint 
performance	 test	 as	well	 as	 by	fitness	 professionals	 to	
check prognosis after training.
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ABSTRACT

Background: Menstruation in India has been always surrounded by many myths and traditional beliefs, 
which can, not only lead to ignorance in females regarding the facts about menstruation but also encourage 
a faulty perception of the physiological process. Hence this research was undertaken to assess varied 
Attitudes, Beliefs and Customs about menstrual health in urban and rural adolescents through a pre-validated 
questionnaire.

Method: A retrospective, cross-sectional study was conducted amongst 300 adolescent girls from the rural 
belt	of	Khopoli	and	urban	section	of	Mumbai,	Maharashtra,	with	urban	to	rural	ratio	of	1:1,	with	the	help	of	
a pre-validated questionnaire. Data were analysed statistically by simple proportions.

Results: The study revealed that ‘curse	 of	 God’,	 ‘removal	 of	 impure	 blood’	 etc	 were	 the	 responsible	
for the menstrual cycle. Uterus was considered as the body part that discharged blood. Maximum study 
subjects	irrespective	of	their	place	of	residence	found	it	easy	to	discuss	personal	matters	like	those	related	
to menstruation with their mother.

The	most	common	beliefs	in	both	the	groups	were	that	the	menstruating	girl	shouldn’t	wear	new	clothes,	
should	not	touch	particular	objects,	should	not	enter	temples	and	should	not	attend	social	functions.	The	
prevalence of these beliefs, was however, more in the rural population in comparison with the urban 
population.

Conclusions: Based	upon	the	findings	of	research,	we	conclude	that	even	though	the	girls	living	in	an	urban	
have	parents	with	a	higher	education	qualification	as	compared	 to	 the	girls	with	a	 rural	 setup,	 there	are	
various myths and beliefs surrounding menstruation in both the setups.
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INTRODUCTION

Menstruation,	as	understood	in	a	layman’s	language,	
is the monthly discharge of blood from the vagina, to 
prepare the body for the possibility of pregnancy. The 
physiology of menstruation is primarily governed by the 
cyclical	fluctuation	of	hormones-ovarian	oestrogen	and	
progesterone, taking place in the body.

Apart from being extremely important for the 
continuation of human race, menstruation can also 
serve	 as	 a	 health	 indicator	 of	 a	 woman’s	 body.	 The	
hormonal changes that take place during menstruation 
have	 various	 effects	 on	 the	 different	 systems	 of	 the	
body.	 Oestrogens	 are	 C-18	 steroids	 synthesized	 from	
cholesterol in the ovary is a mediator of a multitude of 
biological functions.1 Several forms of oestrogen are 
active within the female body. The oestrogen receptors 
are found in hair, skin, bone, soft tissues, adrenal gland, 
thyroid gland — to name a few sites .1 Therefore, the 
level	 of	 oestrogen	 fluctuation	 is	 extremely	 important	
for the normal functioning of the systems/organs with 
oestrogen receptors.
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India is a land of cultural and social diversity 
along with co-existence of various religions. The social 
practices	of	Indian	diaspora	differ	not	only	with	religion,	
castes and beliefs, but also with geographical, economic 
and educational subdomains. The day to day activities of 
the	people	are	also	majorly	governed	by	the	part	of	the	
socio-cultural ecosystem that they belong to.

The	 various	 socio-cultural	 domains	 have	 different	
viewpoints regarding menstruation and the menstrual 
blood. Many of them pose restrictions on the menstruating 
women.2	 Majority	 of	 these	 restrictions	 arise	 from	 the	
ignorance induced stigma attached to menstruation. This 
stigmatization has led to formulation of various myths 
and practices surrounding menstruating women. 

In many societies menstruation also encompasses an 
element of secrecy, where, although menarche may be 
celebrated as a developmental milestone, menstruation 
is regarded as something about which women should 
always be discreet .3 Such is the level of discretion, that 
various euphemisms are used to address it public, or 
many a times, even privately. There is no evident reason 
known for menstruation to be perceived as “impure” 
or menstruating women to be perceived as “unclean” 
but one of the theories endorsed by western medicine 
and science is that being male is considered “normal” 
and therefore the male body is ideal .3 This results in 
most women internalizing the idea that something 
is fundamentally wrong with their bodies. 3 This 
misinterpretation	 can	 negatively	 affect	 the	 symptoms	
experienced during menstruation and have a negative 
effect	on	the	overall	body	image	of	the	woman.

There	 is	 a	 belief	 that	 menstruation	 affects	 the	
performance	 of	 women,	 by	 making	 it	 difficult	 to	
concentrate,	 displays	 poor	 judgement,	 lacks	 physical	
coordination,	exhibits	decreased	efficiency,	and	performs	
less well at school or at work.3 

Despite	 lacking	 in	 scientific	 evidence,	 subscribing	
to	 such	 belief	 could	 lead	 to	 a	 restriction	 of	 women’s	
opportunities in the workplace and as contributors to 
society in general, and this could be an important source 
of discrimination against women in society.3

The perception of menstruation that a young 
girl constructs, depends on— how she is introduced 
to menstruation, how people around her perceive 
menstruation and how aware she is about the physiology 
of menstruation. Hence this research proposes to study 
the Attitudes, Beliefs and Customs about menstruation 
in urban and rural Adolescent females.

METHODOLOGY

This cross-sectional study was conducted on 300 
subjects	 in	 the	 age	group	of	10-19	years.	 	Descriptive	
survey	research	design	was	adopted	for	the	study.Written	
informed	 consent	 was	 taken	 from	 all	 study	 subjects.	
Ethics Clearance for the research was taken from the 
Institutional Research Committee of The D.Y. Patil 
University by submitting a written detailed methodology. 
The	 study	 subjects	 comprised	 of	 a	 convenient	 sample	
of 300 adolescent girls, equally distributed over the 
rural	 belt	 of	 Khopoli	 and	 urban	 section	 of	 Mumbai,	
Maharashtra, with urban to rural ratio of 1:1.

As	 per	 the	 Review	 of	 Literature,	 a	 detailed	
questionnaire was drafted and it was validated by 2 
experts. A pilot study was conducted and appropriate 
modifications	were	made	as	per	the	suggestions	from	the	
results of the pilot study.

DATA ANALYSIS, REPRESENTATION & 
RESULTS

This	 data	 was	 analysed	 using	Microsoft	Word	 and	
Excel and the charts and graphs were prepared with 
Excel. The quantitative data was expressed as Mean ± SD. 
and qualitative variables as proportions in the study Data 
representation	was	done	by	Microsoft	Word	and	Excel.

Table 1: Socio-demographic profile of urban and 
rural population

Urban Rural
1. Age (years) 16 ± 3(years) 14 ± 1(years)

2.Age of 
menarche 12 ± 1 (years) 13 ± 1 (years)

3. Type of 
school

77%- Private,
23%-Government

53%-Government,
47%- Private

4.Proportion 
socio-economic 

status (As per the 

Kuppuswami	scale)

12%- low
27%-middle
28%-	high

23%- low
20%- middle

5.Mother’s	
education

71%-	Literate
26%- Illiterate/

Matriculate

18%-	Literate
47%- Illiterate/

Matriculate

6. Father’s	
education

73%-	Literate
18%-	Illiterate/

Matriculate

25%-	Literate
43%- Illiterate/

Matriculate
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Inference:	The	economic	profile	and	educational	status	of	the	parents	was	better	in	the	urban	population	than	the	
rural population. The mean age for menarche in the urban population was earlier than rural population.

Table 2: Beliefs and Customs:
Rural Urban

1. What	is	the	cause	of	menstruation?
Natural process 107 girls (71%) 127	girls	(85%)

Didn’t	know	the	cause 26 girls (17%) 10 girls (7%)
Curse	of	God 11 girls (7%) 7 girls (5%)

2. What	is	the	reason	for	menstruation?
Removal of impure blood 91 girls (61%) 70 girls (47%)

Reproduction 28	girls	(19%) 67 girls (45%)
Don’t	know 34 girls (23%) 6 girls (5%)

3. From	which	organ	does	menstrual	blood	come	from?
Uterus 16 girls (11%) 88	girls	(59%)

Urinary bladder 52 girls (35%) 28	girls	(19%)
Don’t	know 70 girls (47%) 19 girls (13%)

TABLE 3: Various practices followed by the menstruating women

Menstruating Women Rural Urban
1.	Shouldn’t	wear	new	clothes 72	girls	(48%) 33 girls (22%)

2.	Shouldn’t	touch	particular	objects 87	girls	(58%) 46 girls (31%)
3.	Shouldn’t	enter	temples 124	girls	(83%) 88	girls	(59%)

4.	Shouldn’t	attend	social	functions 69 girls (46%) 25 girls (17%)

Inference: It shows the various myths/practices surrounding menstruation. The most common practices (rural 
>urban)	 )are	 that	 the	menstruating	girl	 shouldn’t	wear	new	clothes,	 shouldn’t	 touch	particular	objects,	 shouldn’t	
enter	temples	and	shouldn’t	attend	social	functions.

Table 4: Ease of Communication on matters related to menstruation

Rural Urban
Difficult Easy Difficult Easy

Teacher 86% 11% 66% 35%
Mother 10% 90% 5% 91%
Father 92% 4% 75% 19%
Sister 19% 76% 7% 83%

Close Friend 23% 62% 11% 85%

Inference: 90% girls from the rural population and 
91% urban girls could easily discuss menstruation with 
their mothers. 11% girls from the rural population could 
discuss it with their teachers in comparison to 35% urban 
girls. Only 4% girls from the rural population could 
communicate freely with their fathers in comparison to 
19% urban girls.

DISCUSSION

The Attitudes, Beliefs and Customs about 
menstruation in urban and rural Adolescent females were 
studied in this research through a survey based study.

This study throws light on various factors that could 
influence	 the	 perception	 of	 menstruation	 in	 a	 young	
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girl’s	life,	which	could	in	turn	influence	her	transition	to	
womanhood	and	also	have	an	influence	on	the	variety	of	
symptoms that she experiences, related to menstruation, 
during the course of time.

It was found that the girls residing in urban areas got 
their menarche sooner than the girls residing in the rural 
areas, which is dependent on the interaction between 
genetic and environmental factors and corroborates with 
previous evidence in literature 4-6.

The educational status of the parents residing in the 
urban areas was better as compared to those residing 
in the rural areas. However, the educational status of 
the parent was not always indicative of the level of 
awareness about matters relating to menstruation.

Level of preparedness: It was observed that 12% 
of girls from the urban population and 16% from the 
rural population were not prepared for the menstrual 
cycle and had no prior knowledge about it. This lack of 
preparedness could come as a shock to the young girls as 
she could think of the menstrual blood to be pathological 
and could perceive menstruation as a disease in itself. It 
can also lead to the lack of openness about the problems 
faced by the girls regarding their monthly cycle, which 
could be a potential health hazard.

Etiology of menstruation: 5% of the girls from the urban 
population and 7% of the girls from the rural population 
thought that menstruation is caused due to curse of 
God.	This	could	be	because	of	the	scriptures	of	various	
religions shedding light on the cause of menstruation 2. It 
can further perpetuate the myth of menstrual blood being 
‘impure’.	This	can	also	be	 the	cause	of	 formulation	of	
various myths in the society about menstruation 2,3.

61% rural girls and 47% urban girls believe the reason 
for	 the	monthly	 discharge	 of	 the	 blood	 from	a	woman’s	
body	 is	 the	 removal	of	 ‘impure	blood’.	This	 is	 alarming	
scenario considering 16% rural population and 12% 
urban	 population	wasn’t	 prepared	 for	menstruation.	This	
could mean that the source from which the girls got their 
knowledge about menstruation was not completely reliable.

As observed from the study, mothers were the 
primary source of knowledge about menstruation. 
Therefore,	for	the	majority	of	the	girls,	their	mothers	are	
the link that could help them perceive menstruation as 
either a curse or a boon— a boon that is involved in the 
creation of life and is therefore extremely important in 

the continuation of the human race and maintenance of a 
normal healthy body in females.

Behaviour during menstruation: 44% rural girls and 
25% urban girls kept menstruation a secret and 44% 
rural girls and 19% urban girls were embarrassed by 
it. The cause of the secrecy and embarrassment could 
be because of them viewing menstrual blood as impure 
and thereby feeling that they themselves as a whole, are 
impure. 13% rural girls and 12% urban girls also felt that 
the	people’s	behaviour	around	them	changed	negatively	
when they were menstruating. This could further promote 
their belief that menstruation something to be ashamed 
of rather of thinking of it to be physiological. This 
could lead to them being reluctant in performing certain 
activities,	specifically	during	that	time	of	month,	which	
could	have	a	negative	 impact	on	 their	 self-confidence,	
self-esteem and growth over the years.

Systemic symptoms experienced before and during 
menstruation: The most common symptoms experienced 
by the girls during their menses included stomach pain, 
low back pain, breast tenderness, abdominal bloating, 
mood disturbance, nausea 11. Premenstrual syndrome is 
significantly	associated	with	increase	of	BMI,	sedentary	
life style, exposure to passive smoking, positive family 
history	of	PMS,	excessive	coffee	drinking,	and	frequent	
consumption of fast food 10 which are more suggestive 
of	 an	 urban	 lifestyle,	 corroborating	 with	 our	 finding,	
that the urban girls had greater prevalence of the pre-
menstrual symptoms as compared to rural girls.

Absenteeism from school: 39% urban girls and 9% 
rural girls missed school because of intolerable stomach 
pain and back pain. 27% urban girls and 22% rural girls 
missed their school because of weakness in their body.  

Common myths: The most common myths observed in 
both	the	sections	were	that	the	menstruating	girl	shouldn’t	
wear	new	clothes,	touch	particular	objects,	enter	temples,	
and attend social functions. These myths were more 
prevalent in the rural areas than in the urban areas.

Nevertheless a relatively high prevalence of these 
myths in urban areas prove that the low socio-economic 
status	or	higher	 illiteracy	 rates	can’t	be	 solely	account	
for the existence of such myths.

Lack of support system: 92% rural and 75% urban girls 
found	 it	difficult	 to	discuss	personal	matters	 like	 those	
related to menstruation with their teachers and fathers. 
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Despite having primary sex education as a part of their 
curriculum, many girls were uncomfortable discussing 
matters related to menstruation with their teachers.

Even though 90% rural girls and 91% urban girls 
found it easy to discuss matters related to menstruation 
only with their mothers. Therefore, we postulate that a 
large number of girls lack the support system that they 
might be in need of to accept this natural phenomenon 
that is, clearly, looked down upon by many in the society. 
The penetration of mass media across the masses is much 
more in urban population in comparison to the rural 
population. The presence of relatively more numbers 
of educated and working mothers have helped to boost 
the	confidence	of	the	daughters	to	accept	themselves	as	
equal and important parts of the society.

Level of physical activity: During their menses, the 
number of girls who performed any form pf physical 
activity dropped to 19% for 2-3 days/week and 4% for 
4-7 days/week.

The drop in this level of physical activity could 
be multi factorial. 25% urban girls and 13% rural girls 
experienced fatigue during their menses, which could 
be one of the factors. As mentioned earlier, 44% rural 
girls and 25% urban girls liked to keep menstruation a 
secret, and 44% rural girls and 19% urban girls were 
embarrassed	by	it.	This	could’ve	led	to	them	refraining	
from practicing certain activities. The girls could have 
also thought that they should refrain themselves from 
performing physical activities while menstruating as 
they	wouldn’t	have	known	about	the	normal	physiology	
about menstruation.

Changes in the physical appearance of the body: 38%	
rural girls and 27% urban girls had negative feelings 
about the changes in the shape and size of their breasts. 
These changes in the body are most often physiological 
in nature and negative feelings towards them implies that 
the girls were not completely aware of the importance of 
their menstrual cycle.

CONCLUSION

We	 have	 found	 in	 our	 study	 that	 menstruation	 is	
attached to a lot of stigmatisation which is carried on 
for generations at end is nurtured further by ignorance 
of common people about menstruation and its role in 
normal female physiology.

Our study also shows that this ignorance seen in the 
study population is irrespective of the educational status 
of	the	subjects.	However	there	is	a	clear	demarcation	in	
knowledge about menstruation in   the urban versus the 
rural population.

RECOMMENDATIONS

The communication gap between the parents and 
the daughters and the teachers and the student should be 
avoided as this may lead to formation of various wrong 
notions. The seminars related to menstruation should not 
only be restricted to girls, but also to the boys as they are 
the other half of the society; and the society as a whole, 
should be comfortable with the concept of menstruation 
as a whole.
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ABSTRACT

Background: Stroke is a dominant root of functional disability and altered quality of life among the people 
residing in the developed countries. Now days, Constraint induced movement therapy (CIMT) and Bimanual 
Task	training	(BMT)	has	emerged	as	optimal	motor	care	for	stroke	population.	Although,	the	efficacy	of	
these	two	regimens	were	analyzed	in	pediatrics	population,	evidence	stating	its	effectiveness	 in	adults	 is	
lacking,	which	warrants	 further	 research.	Hence,	 the	purpose	of	 this	 study	was	 to	compare	 the	effect	of	
constraint induced movement therapy to bimanual task related training for stroke patients.

Method:	30	subjects	in	the	age	group	of	50-65	years,	diagnosed	as	stroke	with	paresis	of	dominant	arm	(Grade	
4	on	Brunstorm	),	were	randomized	in	two	groups.	15	subjects	were	subjected	to	CIMT	while	the	remaining	15	
subjects	were	given	bimanual	task	training	to	improve	motor	hand	function.	The	outcome	of	interest	included	
were	Action	Research	Arm	Test	(ARAT)	and	Nine	peg	hole	test	(NHPT).	CIMT	was	administered	3	hours,	five	
times	a	week,	for	4	weeks.	BMT	was	provided	1	hour	five	times	a	week,	for	four	weeks.

Results:	On	unpaired	 t-test,	 both	 the	groups	were	 found	 to	be	 significant	 at	p<0.01.	 	However,	 there	 is	
significant	change	with	ARAT	and	NHPT	for	CIMT	than	BMT	AT	p<0.01

Conclusion: Constraint induced movement therapy appears to be optimal treatment options for improving 
the	motor	hand	function	in	subjects	with	stroke	

Keywords: Constraint induced movement therapy, Bimanual task training, Motor Hand Function, Action 
research arm test, Nine hole peg test
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INTRODUCTION

Stroke	is	a	major	cause	of	functional	disabilities	and	
decrease in quality of life of people living in industrialized 
countries. Reduced upper limb function impacts on ability 
to perform activities of daily living, which is likely to 
reduce independence and increase burden of care due 
to hemiparesis following the stroke.1 Despite millions 
of dollars being spent annually for stroke rehabilitation, 
evidence	 that	 supports	 the	 efficacy	 of	 stroke	 motor	
rehabilitation is limited, making interventions that reduce 
the impact of hemiparesis a priority.2

Many of these are traditional treatments that have 
focused	on	 regaining	control	over	 reflexive	movement	
patterns using muscle activation techniques. Recent 
innovations in technology have allowed non-invasive 
examination of brain physiology leading to new 
theories on recovery of movement control and new 
ways	to	measure	the	effects	of	therapeutic	interventions.	
Rehabilitation scientists are revisiting old models of 
movement control, while a new understanding of human 
motor performance become available.3  Rehabilitation 
for patients is fundamentally a process of relearning how 
to move to carry out their needs successfully. Research 
in motor control and motor learning has only recently 
begun to make an impact on he practice on rehabilitation. 
Motor	learning	need	not	be	rigidly	defined	in	order	to	be	
effectively	studied.4

Extensive research showed that the chronic lack 
of use of the upper extremity induced in monkeys 
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by unilateral sectioning of the dorsal cervical and 
upper thoracic spinal nerve roots (i.e.somatosensory 
deafferentation)	 could	 be	 reversed	 several	 months	 to	
years later with a physical restraint applied to the contra 
lateral,	unaffected	arm.5

According to the theory of “learned non use”, 
repeated	 disappointment	 in	 attempts	 to	 use	 the	 affected	
arm in the acute and sub acute phases can lead to negative 
reinforcement	 of	 the	 use	 of	 the	 affected	 arm.	Although,	
motor function may gradually return as the combined result 
of spontaneous recovery and rehabilitation actual use often 
seems much less than potential use.6 Within	 the	past	 few	
years, however, an increasing number of stroke clinics 
in	 industrialized	 nations	 have	 begun	 to	 offer	 constraint	
induced movement therapy to treat chronic hemiparesis.7

It has been shown that CVA induced spasticity leads 
to	 significant	 slowing	 down	 of	 unimanual	movements	
,	 alteration	 of	 multi	 joint	 co-	 ordination,	 decrease	 in	
smoothness and segmentation (multiple peak velocity) 
of reaching and grasping movements.8 Remarkably, most 
of the goal directed movements in form of bimanual 
task training in which humans engage emerge from the 
brilliantly orchestrated and co-ordinated actions of both 
hands.	This	co-ordinated	behavior	appears	effortless	 in	
most cases, suggesting that the masterful controller, the 
central nervous system (CNS) is constrained by a set of 
rules that naturally reduce this complex co-ordinated 
control problem.9

Now days, Constraint induced movement therapy 
(CIMT) and Bimanual Task training (BMT) has emerged 
as optimal motor care for stroke population. Although, 
the	 efficacy	 of	 these	 two	 regimens	 were	 analyzed	 in	
pediatrics	population,	evidence	stating	its	effectiveness	
in adults is lacking, which warrants further research.

Hence, the purpose of this study was to compare 
the	 effect	 of	 constraint	 induced	 movement	 therapy	 to	
bimanual task related training for stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2015 and August 2016 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurgangabad,	
Maharashtra,	 India.	 Subjects	 were	 referred	 by	
their healthcare providers as well as recruited via 

advertisements in local newspapers and health 
magazines. Individuals were included if they were 
between age group of 50 to 65 years, diagnosed as  stroke, 
either ischemic or hemorrhagic with paresis of an arm, 
and without cognitive impairment. Exclusion criteria 
included  any psychological disorder, any neurological 
disorder,  any recent or acute fracture of upper limb, and 
any recent upper limb surgery. 

Following screening for inclusion, all eligible 
patients completed a standardized questionnaire, which 
included information pertaining to patient demographics, 
symptom presentation including duration and mechanism, 
history of previous episodes, treatment, and employment 
status. Patients were randomly allocated into two 
groups.	 15	 subjects	 were	 subjected	 to	 CIMT	while	 the	
remaining	15	subjects	were	given	bimanual	task	training	
to improve motor hand function. BMT was provided 1 
hour	five	times	a	week,	for	four	weeks,	while	BMT	was	
provided	1	hour	five	times	a	week,	for	four	weeks.

Outcome Measures: Outcome measures of Action 
research arm test (ARAT), and Nine Hole Peg test 
(NHPT) were captured at baseline, and 4 weeks. All 
outcome measures were assessed by an independent 
observer	 who	 was	 blinded	 to	 the	 patient’s	 group	
assignment.

The	ARAT’s	 is	 a	 19	 item	measure	 divided	 into	 4	
sub-tests (grasp, grip, pinch, and gross arm movement). 
Performance on each item is rated on a 4-point ordinal 
scale ranging from: 

3: Performs test normally

2: Completes test, but takes abnormally long or has 
great	difficulty

1: Performs test partially

0: Can perform no part of test

The maximum score on the ARTS is 57 points 
(possible range 0 to 57)

The Nine Hole Peg Test was conducted with the 
non	 affected	 arm	 first.	 Timing	 was	 performed	 with	 a	
stopwatch and recorded in seconds. The stop watch was 
started	when	the	patient	touches	the	first	peg.	The	stop	
watch was stopped when the patient places the last peg 
in the container.
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Fig. 1: Nine Hole Peg Test

Treatment:	The	CIMT	 subjects	wore	 a	mitten	 on	 the	
unaffected	 side	 to	 restrict	 movement	 and	 performed	
daily	activity	tasks	through	exclusive	use	of	the	affected	
side. The treatment comprised of unimanual activities 
forcing	 to	 use	 the	 affected	 arm.	 The	 intervention	 was	
delivered 4 hours a day, comprising CIMT for 3 hours, 
five	times	a	week,	for	4	weeks.

Functional bimanual task training was performed 
in	 a	 treatment	 room	 for	 1	 hour	five	 times	 a	week,	 for	
four weeks. During this process, daily activities were 
performed	 with	 an	 emphasis	 on	 using	 both	 affected	
and	 unaffected	 upper	 extremities	 simultaneously.	 The	
bimanual task training consisted of pouring water in a 
glass, fastening a button, putting on or removing a shirt, 
folding towels, and wiping windows.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of Action research arm test (ARAT), 
and Nine Hole Peg test (NHPT) were calculated for time 
periods	of	baseline	–	4	weeks.	Student	 t-test	was	used	
to	determine	 if	 significant	differences	 (p<0.05)	existed	
within and between groups for each outcome measure at 
each follow up period.

RESULTS

CIMT	Group	included	53.33	%	of	the	subjects	in	the	
age	group	of	51-60	years	while	26.66	%	of	the	subjects	

were noticed in the age group of 51-60 Years for BMT 
group.	Out	of	15	subjects,	 there	were	60	%	males	and	
40%	females	 in	CIMT	Group	 	while	93.33	%	females	
and	6.66	%	males	in	Group	2	respectively.

Outcome measures for both groups displayed steady 
improvement	from	onset	of	treatment	to	4	weeks.	Within	
group	 and	between	group	 significance	 differences	was	
noted for Action research arm test (ARAT), and Nine 
Hole Peg test (NHPT) at p< 0.05 as displayed in table 
1, and table 2. Between-group analysis indicated that the 
CIMT	group	had	significantly	better	outcome	scores	at	
all follow-up periods compared to those receiving BMT 
(p<0.05 for all measures).

Mean	 ARAT	 Score	 was	 significantly	 improved	
in	CIMT	Group	(30.73	±	1.478)	as	compared	 to	BMT	
group (24.73 ± 1.459) at p <0.05, as shown in table 1 
and	 2.	 Similarly,	Mean	NHPT	Score	was	 significantly	
improved	in	CIMT	Group	(2.441	±	0.2461)	as	compared	
to BMT group (2.015 ± 0.2329) at p <0.05, as shown in 
table 3 and 4.

Table 1: Comparison of Mean ARAT Score in CIMT 
and BMT group patients in Pre t/t and Post t/t

Mean t-value p-value

Pre t/t
BMT 24.73 ± 1.459

2.352 0.0260
CIMT 28.93	±	1.030

Post t/t
BMT 24.73 ± 1.459

2.889 0.9612
CIMT 30.73	±	1.478

Table 2: Comparison of Mean difference in Pre t/t 
and Post t/t ARAT Score in CIMT and BMT groups

ARAT Mean t-value P-value
Pre t/t vs Post t/t BMT 11.67 8.845 <0.0001
Pre t/t vs Post t/t CIMT 5.667 2.340 0.0346

Table 3: Comparison of Mean Nine Peg Hole Test in 
CIMT and BMT group patients in Pre t/t and Post t/t

Mean ± SD t-value P-value

Pre t/t
CIMT 4.209	±	0.4083

0.2832 0.7791
BMT 4.375 ± 0.4206

Post t/t
CIMT 2.441 ± 0.2461

1.255 0.2198
BMT 2.015 ± 0.2329
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Table 4: Comparison of Mean difference in Pre t/t and 
Post t/t Nine Hole Peg Test in CIMT and BMT groups

Nine Hole Peg Test Mean t-value P-value
Pre t/t vs Post t/t CIMT 1.768 5.116 0.0002
Pre t/t vs Post t/t BMT 2.359 9.790 <0.0001

DISCUSSION

The	findings	of	 the	 study	are	novel	 as	 till	 date	no	
study has compared CIMT and BMT to improve the 
motor hand function in stroke patients. The results 
of	 the	 study	 demonstrated	 that	 there	 was	 significant	
improvement in patients who underwent CIMT than 
bimanual task training.

The result of this study correlates with one of the 
study	done	 by	George	F.	Wittenberg	 et	 al	 (2009)	who	
revealed	 that	CIMT	 is	 efficacious	 in	 promoting	motor	
function of the paretic upper limb of stroke patients. 10 
They	 quoted	 that	 CIMT	 as	 the	 first	 well	 defined	 post	
stroke motor rehabilitation which may identify changes 
in brain function and structure that accompany gains in 
motor function of the paretic upper limb. They found 
that varying patterns of change in activation within the 
sensorimotor network after CIMT, as documented on 
functional	neuroimaging	studies.	Similarly,	Wolf	S	L	et	
al (2006) also noticed that CIMT produced statistically 
significant	 and	 clinically	 relevant	 improvements	 that	
persisted	 for	 at	 least	 a	 year	 in	 subjects	 with	 stroke.11 
Stephen	J	Page	et	al.	(2004)	revealed	that	modified	CIMT	
may	 be	 efficacious	method	 of	 improving	 function	 and	
use	of	the	more	affected	arms	of	chronic	stroke	patients.3

We	also	notice	significant	results	with	Bimaual	task	
training	on	upper	limb	recovery	in	subjects	with	stroke.	
Previous	study	done	by	Kjerstin	Torre	et	al.	(2011)	also	
mentioned that bimanual co ordination is optimized around 
this	 period	 of	 recovery,	 indicating	 a	 possible	 beneficial	
effect	 of	 bimanual	 rehabilitation.12 Sleimen-Malkoun R 
et al. (2011) stated that Bimanual coordination emerges 
as	an	active,	task-specific	assembling	process	where	the	
limbs are constrained to act as a single unit by virtue of 
mutual coupling.1 They debated on two main assumptions: 
1) stroke-induced impairment of bimanual coordination 
might	 be	 anticipated/understood	 by	 comparing,	 in	 join	
protocols, changes in coupling strength and asymmetry 
of bimanual discrete movements observed in healthy 
people and those observed in stroke; 2) understanding/
predicting behavioral manifestations of decrease in 

bimanual coupling strength and/or increase in interlimb 
asymmetry might constitute an operational prerequisite 
to	adapt	therapy	and	better	target	training	at	the	specific	
needs of each patient.  They believed that these statements 
promote	 bimanual	 training	 as	 an	 efficient	 and	 adequate	
tool to facilitate the paretic upper-limb recovery and to 
restore spontaneous bimanual synergies.

In this present study, we found CIMT group 
performed better than the BMT group on upper limb 
recovery	 in	 subjects	 with	 stroke.	 Similar	 results	 has	
been noticed with the study conducted by Brunner IC 
et	 al.	 (2016)	who	mentioned	 that	modified	 constraint-
induced	 movement	 therapy	 was	 more	 effective	 than	
bimanual training in improving arm motor function.13 
Wearing	a	mitt	seems	unnecessary	for	most	patients	in	
the	 sub-acute	phase	post	 stroke	when	 focused	affected	
arm training is provided. Facchin conducted study to 
compare CIMT and BMT and concluded that grasping 
ability is responsive more to CIMT than BMT.14 A study 
conducted	 to	 find	 out	 CIMT	 effectiveness,	 concluded	
that	CIMT	was	more	effective	in	improving	grasp	than	
the controlled group and also, grasp showing retention 
of	the	treatment	effect	at	6	month	follow-up.

The possible explanation for superiority of 
CIMT over BMT can be explained in terms of 
neurophysiological studies of cortical activity after 
repetitive task practice using the paretic upper extremity. 
Liepert	 J	 et	 al.	 (2000)	 indicated	 that	 following	 CIMT	
there is a substantial increase in the amount of cerebral 
cortex representation of paretic hand muscles.15 A recent 
report by Dong Y et al. (2006) using serial functional 
magnetic resonance imaging and a precision grip task 
showed a linear reduction in ipsilateral (contralesional) 
M1 (motor cortex) activation and that the mid-point M1 
Laterality	Index	anticipated	post-CIMT	changes	in	time	
to	perform	the	WMFT.16

Our study has several limitations. First, the 
investigation of essential aspects of CIMT, including the 
extent to which the intensive CIMT schedule of delivery 
can	be	altered	and	is	ultimately	cost-effective,	requires	
further exploration. Second , incomplete detailed 
information about the anatomical location of each stroke 
and lack of information regarding the extent and use of 
medications	 limit	our	ability	 to	assess	 the	 influence	of	
these relevant variables on primary outcomes.
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CONCLUSION

Among	patients	who	had	experienced	a	first	stroke	
between 3 and 9 months prior, administration of CIMT 
resulted	in	statistically	significant	and	clinically	relevant	
improvements in paretic arm motor ability and use 
compared with participants receiving Bimanual Motor 
Task	 Training.	 These	 findings	 suggest	 that	 further	
research exploring central nervous system changes that 
accompany the observed motor gains and research on 
alternate models of CIMT delivery are warranted.
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ABSTRACT

Background: Reduced	Walking	velocity	and	Gait	asymmetry	is	a	common	sequel	post	stroke,	which	leads	
to increased energy cost and fall risk.Backward walking has been promoted as optimal treatment strategy to 
restore	gait	pattern.	Hence,	the	purpose	of	this	study	was	to	find	out	the	efficacy	of	the	backward	walking	
training to improve the temporal and spatial components of gait parameters in stroke patients.

Method: 30	subjects	in	the	age	group	of	40-70	years,	diagnosed	as	stroke	with	asymmetrical	gait	pattern,	
were	randomized	in	two	groups.15	subjects	were	allocated	to	Conventional	walking	while	the	remaining	
15	subjects	were	given	backward	walking	in	addition	to	conventional	walking	to	improve	the	temporal	and	
spatial components of gait parameters. The outcomes of interest included were temporal and distance gait 
parameters. Both the groups were treated for 3 weeks.

Results: Backward	walking	in	addition	to	the	conventional	walking	exhibited	significant	improvement	with	
respect to the walking velocity, stride length, gait symmetry as compared to conventional walking group at 
p<0.01,on unpaired t-test.

Conclusion:	Conventional	walking	training	with	additional	backward	walking	training	is	more	effective	in	
improving temporal and spatial components of gait parameters in stroke patients.
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INTRODUCTION

Stroke is the most common cause of disability among 
adults.Approximately 700,000 individuals each year; 
about	500,000	are	new	stroke	&	200,000	are	recurrent	
stroke.1 The	 most	 severely	 affected	 activities	 are	 the	
abilities to transfer, dress and walk.3-6 variety of focal 
deficits	including	changes	in	level	of	consciousness	and	
impairment	of	 sensory,	motor,	 cognitive,	 perceptual	&	
language functions are common.7

The incidence of stroke is about 1.25 times greater 
for males than females. The incidence of stroke doubles 
in the decade after 65 years of age. Hemorrhagic stroke 
account for the largest number of death with mortality 

rates	 of	 37%	 to	 38%	 while	 Ischemic	 stroke	 have	 a	
mortality	rate	of	only	8	to	12%.	Loss	of	consciousness	
at stroke onset, lesion size, persistent severe hemiplegia, 
multiple	 neurological	 deficits	 and	 history	 of	 previous	
stroke are important predictors of mortality.7

Altered gait pattern has been reported is one of 
the	major	 issue	 following	 the	 stroke.8,9The gait of the 
person with hemiplegia has been described as slow and 
asymmetric.10-12The diminished velocity of hemiplegic 
gait has been reported with limitation in cadence, stride 
length, and gait cycle.13,14This slow walking velocity has 
been	attributed	to	decreased	joint	movement	amplitude	
and step length , while inability to produce selective 
movement	in	the	joints	of	the	LE	and	poor	balance.15,16 

Attempts to increase walking velocity by hemiplegic 
subjects	may	 result	 in	 safety	 issues	 and	 abnormal	gait	
pattern. Hence, structured walking pattern should be 
established to promote optimal gait of the stroke patients. 

Asymmetry is also common entity following 
stroke,characterized by asymmetry of timing in single 
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limb	support	phase	on	affected	and	unaffected	legs.11,17,18 
The asymmetrical gait pattern leads to increased energy 
cost and falls.19-21 Learning	to	walk	backwards	correctly	
is advised to improve movement components required 
for walking forwards.22

Although diverse approaches are employed for 
gait training, backward walking outweighs than 
conventional walk in multiple manner.23,24 In contrast 
to conventional walking, backward walking appears to 
create	more	muscle	activity	in	proportion	to	effort	than	
in forward walking.24,25 It also demands a greater oxygen 
consumption, metabolic and cardiorespiratory response 
26,27It	 combines	 hip	 extension	 with	 knee	 flexion,	 and	
useful for patients with hemiplegia with synergy pattern 
in lower extrimity.28

Although research on the motions of walking has 
been conducted actively but research on gait cycle and 
feet	contact	is	insufficient.	Therefore,	in	order	to	confirm	
the	 additive	 effect	 of	 backward	 walking	 regimen	 to	
conventional walking, well designed randomised 
controlled trial was needed.

Hence,	the	purpose	of	this	study	was	to	find	out	the	
efficacy	of	the	backward	walking	training	to	improve	the	
temporal and spatial components of gait parameters in 
stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2016 and August 2017 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurangabad,	
Maharashtra, India. Individuals were included if they 
had	first	cerebrovascular	accidents,	Unilateral	motor	or	
sensory	 deficits,	 or	 have	Lower	 extremity	Brunnstrom	
motor recovery stage at 3 or 4, Ability to walk 11 m with 
or without a walking aid or orthosis. Exclusion criteria 
included any disability which disturbs gait training, 
orthopeadic	 and	 other	 gait-influencing	 diseases,	 and	
Transient Ischeamic Attack.

Following screening for inclusion, all eligible 
patients completed a baseline examination by 
independent observer. Patients were randomly allocated 
into	 two	groups.	Group	 1(n=15)	 underwent	 traditional	
walking	 or	 conventional	 walking	 and	 Group	 2(n=15)	
underwent conventional walking with additional 
backward walking.

All participants were seen 3 times a week for 4 
weeks for a total of 12 treatment sessions.

Outcome Measures: Outcome	 measures	 of	 Gait	
parameters ( temporal and spatial or distance parameters) 
were captured at baseline, and 4 weeks. All outcome 
measures were assessed by an independent observer 
who	was	blinded	to	the	patient’s	group	assignment.

The Temporal gait parameters  included were Single 
limb support, Double limb support, Stride  time, Step 
time,	Cadence,	Speed,	etc.	While	the	Spatial	or	Distance	
gait parameters  consisted of Stride length, Step length, 
Step width, etc.

Treatment:	Subjects	 in	first	group	were	 instructed	 for	
conventional walk for 20 min and this training program 
mainly focused on gait training, strengthening, function 
&	mobility	activities.	Subjects	in	second	group	instructed	
for	additional	backward	walk.	First,	the	subject	asked	to	
take a step backwards within parallel bars and therapist 
supports	him	or	her	with	the	unaffected	hand	as	required.	
The	therapist	provides	assistance	to	move	the	subject’s	
leg	in	the	correct	pattern;	preventing	the	subjects	from	
moving	the	leg	back	in	full	extension.	When	the	subject	
moves the leg back with the correct pattern, the therapist 
gradually reduces the amount of assistance. Secondly, as 
the movement components have been practiced and the 
subjects	were	taken	over	actively	with	only	slight	help,	
the therapist facilitated walking within parallel bars. 
Finally, the distance and speed of walking backward 
were progressively increased.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of temporal and distance variables 
were	calculated	for	time	periods	of	baseline	–	3	weeks.	
Student	 t-test	 was	 used	 to	 determine	 if	 significant	
differences	(p<0.05)	existed	within	and	between	groups	
for each outcome measure at each follow up period.

RESULTS

The	mean	 age	 of	 the	 patient	 sample	was	 53.86	 ±	
9.92	for	Group	1	while	51.73	±	12.1	for	Group	2.	Out	of	
15	subjects,	there	were	53%	males	and	47%	females	in	
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Group	1	while	53%	females	and	47%	males	in	Group	2	
respectively.

Outcome measures for both groups displayed steady 
improvement from onset of treatment to 3 weeks.

In  this study , the initial gait speeds for group 1 
is 13.303±2.324 and for group 2 it is 13.294 ± 2.159 
whereas after backward walking training gait speeds for 
group	1	is	14.850±	1.741	and	for	group	2	it	is	15.8±1.428.	
The	 group	 2	 achieved	 a	mean	 gait	 speed	 15.8±	 1.428	
just	under	the	3	weeks	intervention.	The	initial	cadence	
for group 1 is 43.333± 6.320 and for group 2 it is 
43.266±7.430 where as after backward walking training 

it	 is	 48.666±4.820	 for	 group	 1	 and	 52.266±3.575	 for	
group 2.

Within	 group	 and	 between	 group	 significance	
differences	was	noted	for	temporal	and	distance	variables	
at p< 0.05 as displayed in table 1, and table 2. Between-
group analysis indicated that the Additional Backward 
Walk	 group	 had	 significantly	 better	 outcome	 scores	
at all follow-up periods compared to those receiving 
conventional walk (p<0.05 for all measures). The 
mean	cadence	and	speed	was	found	to	be	significantly	
improved	in	Group	2	as	compared	to	group	1	at	p<0.05	,	
as shown in graph 1 and 2.

Table 1: Pre-Post Treatment within group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline-3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (2.26	±	0.88)	(	1.86	±	0.63) 0.01
Double	Limb	Support	Time (2.6	±	0.91)	(2.06	±	0.88) 0.01

Stride Time (1.93 ± 0.70)  (1.46 ± 0.51) 0.04
Step Time (1.86	±	0.63)	(1.46	±0.51) 0.06
Cadence (43.33±	6.32)(48.66	±	4.82) 0.01
Speed (13.30	±	2.32)	(14.85	±	1.74	) 0.04

Distance  
Variable

Stride	Length ( 23.7 ±1.62) (23.56 ± 1.19) 0.01
Step	Length (12.2	±	0.77)	(12.16	±	0.83) 0.01
Step	Width ( 4.06 ± 0.45) ( 3.93 ± 0.56) 0.04

Table 2: Pre-Post Treatment between group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline- 3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (1.86	±	0.63)	(	1.33	±	0.48) 0.01
Double	Limb	Support	Time (2.06	±	0.88)	(1.86	±	0.63) 0.04

Stride Time (1.46 ± 0.51)  (1.73 ± 0.79) 0.02
Step Time (1.46 ± 0.51) (1.2 ±0.41) 0.01
Cadence (48.66	±	4.82)	(52.26	±	3.57) 0.02
Speed (14.85	±	1.74)	(15.8	±	1.42) 0.01

Distance  
Variable

Stride	Length ( 23.56 ±1.19) (24.26 ± 1.57) 0.01
Step	Length (12.16	±	0.83)	(12.1	±	0.84) 0.04
Step	Width (	3.93	±	0.56)	(	3.96		±	0.48) 0.03

DISCUSSION

The	 findings	 of	 this	 study	 are	 novel	 as	 till	 date	
no	 evidence	 exists	 stating	 the	 efficacy	 of	 these	 two	
regimens in stroke patients. In the present study, walking 

related factors were compared between before and after 
backward walking in addition to conventional walking 
program. Based on this we found that backward walking 
training by stroke patients improved their walking ability. 
In particular, addition of backward walking training to 
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conventional walk improved the symmetry of walking 
more than the same training on the ground.

We	also	found	significant	differences	after	training	
in walking speed, cadence, stride length, step time, 
step	 length,	 proving	 the	 effectiveness	 of	 backward	
walking training. The result of the present study is in 
accordance	with	 the	findings	 of	Yang	 et	 al.	 conducted	
backward walking training for 3 weeks (3 sessions 
per week, 30 min per session) in addition to walking 
training for stroke patients in their experimental group. 
Their	 experimental	group	 showed	significant	 increases	
in walking speed and stride length, demonstrating the 
effectiveness	 of	 backward	walking	 training	 just	 as	 the	
present study did.29	 Weng	 et	 al	 studied	 the	 effect	 of	
treadmill backward walking training for stroke patients. 
The experimental and control groups received the same 
training for 3 weeks (5 sessions per week, 60 min per 
session), except that the experimental group performed 
treadmill backward walking training for 30 min in 
each	 60	min	 training	 session.	 The	 10	m	WMS	 of	 the	
experimental	 group	 increased	 significantly	 more	 than	
that of the control group.Thus, backward walking could 
become	a	beneficial	walking	training	method. 30

Winter	 et.	 al.31mentioned that backward walking 
appears to be a mirror image of forward walking. They 
reported that in order to produce the muscle activation 
pattern involved in forward walking the temporal 
cycling of the muscle contraction in backward walking 
is simply reversed. Increased feedback though the 
sensory receptors of the soles led to weight movement 
and support onto non-paretic and paretic sides in a 
proper and precise direction, as well as improvement in 
lower	limbs’	muscle	strength	and	motor	learning	ability	
and reduction in double limb support stance.This is a 
possible reason for the improve gait performance after 
additional backward walking training.

Dorian	R	K	et	al.	 stated	 that	BWT	appeared	 to	be	
a feasible important addition to stroke rehabilitation, 
and	 significantly	 improved	 the	 forward	 and	 backward	
walking speed32	One	of	the	specific	goal	in	gait	training	
is the restoration of gait symmetry in order to regain 
a physiological gait pattern. The result of this study 
suggests that additional backward walking training may 
help to improve walking abilities in stroke patients. 
Backward walking appears to create more muscle 
activity	 in	 proportion	 to	 effort	 than	 forward	 walking.	
This suggests a greater level of energy expenditure in 

backward walking than in forward walking. Additionally, 
backward walking also demands a greater oxygen 
consumption, metabolic response and cardiorespiratory 
than forward walking. 

The present study demonstrated that the patients 
with	 stroke	 can	 benefit	 in	 having	 their	 gait	 symmetry	
improved from receiving additional backward walking 
training. Therefore it is suggested that backward walking 
training should be added to the conventional walking 
training for improving gait pattern.

Some	limitations	were	identified	in	this	study.	First,	
the range of the participant choice was narrow and small. 
Thus,	further	research	is	needed	in	subjects	with	a	variety	
of ages, sex and disease. Second, this study only compared 
ground back walking in order to analyze general walking 
patterns. Additional research will provide customized 
therapeutic walking,and treadmill walking that can 
improve	insufficient	aspects	of	the	subjects.

CONCLUSION

This	 study	 confirmed	 that	Backward	Walking	was	
effective	 for	 increasing	 temporal	 and	 distance	 gait	
variables	 in	 subjects	 with	 stroke.	 In	 the	 clinical	 field,	
Backward	Walking	exercise	will	be	able	to	be	provided	
to those who lack these three elements after analyzing 
gait	 pattern	 of	 the	 subjects.	 Future	 research	 needs	 an	
intervention by each gait element through systematic 
analysis of those with inappropriate gait pattern, using 
advanced gait evaluation equipment.
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 



     36      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05
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 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a condition in which woman has an imbalance of 
female sex hormones. This may lead to changes in the menstrual cycle, cyst in the ovary, failure to conceive 
and other health problems. PCOS seems to run in families, too, so if someone in the family has it, they might 
be more likely to develop it. The Poly Cystic Ovaries Syndrome is considered to be most prevalent of all 
endocrine	disorders	which	women	face.	Health‐Related	Quality	of	Life	(HRQoL)	is	a	multi‐dimensional,	
dynamic concept that encompasses physical, psychological and social aspects that are associated with a 
particular disease or its treatment.2This	study	intended	to	find	out	the	Quality	of	life	in	young	adults	suffering	
from PCOS.

Methodology: 30 Diagnosed young adult females with Polycystic Ovarian Syndrome aged 25-35 years 
were	taken	for	the	study.	All	the	participants	filled	up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	body	hair	(5	items),	weight	(5	items),	infertility	(4	
items), and menstrual problems (4 items).

Results: The	mean	score	for	each	item	was,	Emotions	(8	items)	was	11.56	S.D.	2.31,	Body	Hair	7.9	SD	2.5,	
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	Problems	10.3	SD	1.8.		

Discussion: The	 results	 of	 the	 present	 study	 clearly	 show	 that	 all	 the	 domains	 of	 PCOSQ	are	 affected.	
Successful treatment of PCOS that would reduce the burden of the symptoms and associated psychosocial 
stress	should	also	have	an	important	impact	on	woman’s	HRQL.	Therefore,	the	assessment	of	HRQL	could	
add	vital	information	to	the	evaluation	of	treatment	effectiveness	in	clinical	trials	in	PCOS.	In	conclusion,	
this	research	has	highlighted	the	poor	health-related	QoL	and	high	levels	of	psychological	distress	found	in	
a woman with PCOS. Finally, the psychological health of women with PCOS should be reviewed regularly.

Keywords: Polycystic Ovarian Syndrome (PCOS), Health Related Quality of Life (HRQL), Infertility, Hirsutism 

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a condition 
in which woman has an imbalance of female sex 
hormones. This may lead to changes in the menstrual 
cycle, cyst in the ovary, failure to conceive and other 
health problems. It is a common health problem among 
teenagers	 and	 young	women.	 It	 affects	 5%	 to	 10%	of	
women in their reproductive years. These problems 
cause infertility. Research has suggested that PCOS may 
be related to increased insulin production.1

 PCOS seems to run in families, too, so if someone 
in the family has it, they might be more likely to develop 
it. Although there is no cure for PCOS, there are several 
ways to treat and manage the condition. If a girl is 

overweight,	Weight	loss	can	be	very	effective	in	lessening	
many of the health conditions associated with PCOS. 1 
Sometimes weight loss alone can restore hormone level 
to normal, causes many of the symptoms to disappear 
or become less severe. Healthy food habits and exercise 
helps to combat the weight gain. India has witnessed 
about 30% rise in PCOS cases in the last couple of years. 
Lack	of	knowledge	and	lifestyle	changes	are	considered	
to	be	the	major	factor	leading	to	this	phenomenon.	There	
is a need to increase awareness among women so as to 
avoid	major	cases	of	fertility	problems	in	the	future.		In	
more than 40% of cases, PCOS is associated with obesity, 
as well as impaired glucose tolerance, type II diabetes, 
and	the	metabolic	syndrome.	While	the	pathophysiology	
of PCOS remains unclear, insulin resistance has been 
implicated	as	a	major	causative	factor.1
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The Poly Cystic Ovaries Syndrome is considered 
to be most prevalent of all endocrine disorders which 
women face. The symptoms typically associated with 
PCOS—amenorrhoea, oligomenorrhoea, hirsutism, 
obesity, subfertility, anovulation and acne—can lead to 
a	 significant	 reduction	 in	 quality	 of	 life.	 For	 example,	
hirsutism has been shown to cause marked psychological 
stress and infertility issues can cause tensions within 
the family, altered self‐perception, and problems at 
work. Despite this, a recent systematic review revealed 
that limited research had been carried out to assess the 
impact that the symptoms and associated treatments for 
PCOS have upon the quality of life of women with the 
condition. Health‐Related	Quality	of	Life	(HRQoL)	is	a	
multi‐dimensional, dynamic concept that encompasses 
physical, psychological and social aspects that are 
associated with a particular disease or its treatment.2This 
study	 intended	 to	find	out	 the	Quality	of	 life	 in	young	
adults	suffering	from	PCOS.

METHODOLOGY

30 Diagnosed young adult females with diagnosed 
Polycystic Ovarian Syndrome aged 25-35 years were 
recruited	 from	south	Delhi	 in	 the	study	 to	find	out	 the	

quality of life. Females with diagnosis of depression, 
language	 or	 cognitive	 difficulties	 preventing	 reliable	
completion of the questionnaire, a chronic or acute 
illness	unrelated	to	PCOS	that	could	potentially	affect	the	
participant’s	quality	of	life,	Patients	who	were	pregnant	
or were having a medical or mental health crisis were also 
excluded from participation2.	All	 the	participants	filled	
up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	
body hair (5 items), weight (5 items), infertility (4 
items), and menstrual problems (4 items). Each question 
is associated with a 7-point scale in which 7 represents 
optimal function and 1 represents the poorest Function.  
Each item was weighted equally and presents the results 
as the mean score per item for each of the domains. 
Thus, the results from a domain with 4 items and from 
a domain with 7 items were both expressed as a score 
from 1 to 72.

RESULTS

The	 mean	 score	 for	 each	 item	 was,	 Emotions	 (8	
items) was 11.56 S.D. 2.31, Body Hair 7.9 SD 2.5, 
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	
Problems	10.3	SD	1.8.
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DISCUSSION

The results of the present study clearly show that all 
the	domains	of	PCOSQ	are	affected.	Successful	treatment	
of PCOS that would reduce the burden of the symptoms 
and associated psychosocial stress should also have an 
important	 impact	 on	 woman’s	 HRQL.	 Therefore,	 the	
assessment	of	HRQL	could	add	vital	information	to	the	
evaluation	 of	 treatment	 effectiveness	 in	 clinical	 trials	
in	PCOS.	The	PCOS	HRQL	questionnaire	represents	a	
new	measure	for	women	with	PCOS	and	includes	five	
domains: emotional, body hair, infertility, weight, and 
menstrual	problems.	 Investigators	can	use	 the	PCOSQ	
in either self-administered or interviewer-administered 
formats.	The	mean	 scale	 scores	on	 the	PCOSQ	 reflect	
the negative impact PCOS can have upon the quality of 
life of women with the condition. The weight seems to 
be the biggest challenge in PCOS patients.

PCOS is clearly associated with depression and 
reduced	QoL.	 This	 has	 important	 implications	 for	 the	
treatment and management of PCOS. Treatment of 
depression, although important in its own right, will have 
a	positive	effect	on	the	medical	management	of	PCOS.	
For example, depression reduces motivation yet good 
motivation is the key to compliance with medication and 
the dietary management of PCOS. In conclusion, this 
research	has	highlighted	the	poor	health-related	QoL	and	
high levels of psychological distress found in a woman 
with PCOS. Finally, the psychological health of women 
with PCOS should be reviewed regularly.

CONCLUSION

The	study	shows	 that	PCOS	affects	 the	Quality	of	
life and an early intervention should be started in view 
of well being of the patient.
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ABSTRACT

Background: There are mainly 2 types of stretching technique: active and passive techniques.1 PNF uses the 
concept of muscle relaxation being fundamental to elongation of muscle tissue. There are three stretching 
techniques included in PNF: Hold-Relax (HR), Agonist Contraction (AC), Hold-Relax with Agonist 
Contraction	(HR-AC).	The	purpose	of	this	study	to	compare	efficacy	of	Hold-Relax	and	Agonist	Contraction	
of	PNF	technique	on	hamstring	muscle	flexibility	in	healthy	females.

Objective:	To	compare	the	effect	of	Hold-Relax	(HR)	with	Agonist	Contraction	(AC)	of	PNF	technique	on	
hamstrings	muscle’s	flexibility	in	healthy	female	individuals.

Method: Study design is an interventional study and sample population taken was normal healthy female 
individuals from college area with sample size of 30. Simple random sampling method (lottery method) 
was	used.	30	subjects	having	hamstrings	muscle	tightness	which	is	examined	by	measurement	of	Active	
Knee	Extension	angle	and	Perceived	 level	of	hamstring	muscle	score	scale.	Subjects	 received	following	
treatments: group A was taken Hold and Relax stretching with 30 seconds hold for 3 times per set and 1 set 
per	day.	Group	B	was	taken	agonist	contraction	stretching	with	30	seconds	hold	for	3	times	per	set	and	1	set	
per day. In both technique therapy was given for 5days/week, 1set/day and 3 times for each set. 5 sessions 
were given.

Outcome Measures:	1.	Active	Knee	Extension	angle	

                               2. Perceived level of hamstring tightness score scale

Results:	Results	showed	improvement	in	hamstring	muscle	flexibility	in	group	A	(t	=	-7.94,	p-	<0.05)	and	
group	B	(t=	-4.75,	p<0.05)	but	more	significant	improvement	seen	in	subjects	of	group	A	(p-	<0.05).

Conclusion:	Result	of	present	study	showed	that	Hold	&	Relax	technique	is	more	effective	in	increasing	
flexibility	of	hamstring	muscle	compared	to	Agonist	Contraction	technique.

Keywords: Hamstring flexibility, PNF, Hold and Relax, Agonist Contraction

INTRODUCTION

In	the	literature,	the	terms	“flexibility”	and	“muscle	
length” are often used synonymously when referring to 
the ability of muscles to be lengthened to their end range. 
Flexibility	refers	to	the	total	range	of	motion	of	a	joint	
or	group	of	 joints.	The	structural	characteristics	of	 the	
joints	 and	 the	mechanical	 properties	of	 the	 connective	
tissues	 of	 the	 muscle	 tendon	 structures	 largely	 affect	

the	 extent	 of	 movement	 around	 a	 given	 joint.	 The	
specificity	 of	 movement	 that	 a	 person	 performs	 in	
regular physical activities and stretching methods often 
define	the	development	and	improvement	of	the	body’s	
range of motion. Muscles undergo adaptive shortening 
when maintained in a shortened position for a long time. 
Clinically it has been proposed that a muscle which 
does not undergo periodic lengthening will develop a 
decreased resting length and extensibility. A series of 
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studies	have	been	done	in	the	field	of	methods	to	improve	
muscle	 flexibility	 which	 have	 shown	 contradicting	
results.	Stretching	 is	defined	as	“therapeutic	maneuver	
used to increase extensibity of soft tissue, thereby 
improving	flexibility	by	elongating	structures	that	have	
adaptively shortened.”1 There are mainly two types of 
stretching technique: active and passive techniques.1 A 
proper	stretching	program	is	key	to	improve	flexibility.	
There	are	many	studies	on	effectiveness	of	passive	versus	
active stretching. Many researchers prove that active 
stretching	is	more	beneficial	in	short	span	than	passive	
stretching.2	There	are	limited	studies	on	effectiveness	of	
active stretching technique.

A	shortened	muscle	may	create	imbalance	in	joints	
and	faulty	postural	alignment	that	may	lead	to	injury	and	
joint	dysfunction.		A	lack	of	flexibility	in	the	hamstrings	
is	thought	to	spike	the	risk	of	hamstring	injury.2 Indeed, 
research has suggested that athletes who have a history 
of	 hamstring	 injury	 have	 significantly	 less	 hamstring	
flexibility	compared	to	uninjured	fellow	athletes	and	are	
also	 very	 prone	 to	 the	 recurrence	 of	 hamstring	 injury.	
Thus there has been considerable interest that upgrade 
hamstring	 in	 athletes.	 The	 stiff	 and	 short	 hamstring	
muscle tendon unit may be a risk factor for low back 
pain and the development of patellar tendinopathy. 
As documented in several studies, incidence rates of 
hamstring strains range between 7.1% and 30% with 
relatively	 high	 recurrence	 rates	 between	 18%	 and	 34	
%.3 A tight hamstring causes increased patellofemoral 
compressive force, which may eventually lead to 
patellofemoral syndrome.4  

Stretching	 is	 used	 as	 part	 of	 physical	 fitness	
and rehabilitation programs because it is thought to 
positively	influence	performance	and	injury	prevention.	
Numerous studies have been conducted to investigate 
the	effectiveness	of	 stretching.2 Regardless of the type 
of program; the goal of stretching is often to change the 
physical characteristics of connective tissue. Connective 
tissue is a viscoelastic structure capable of plastic and 
elastic changes. The viscous property of connective 
tissue allows it to go through a permanent change in 
structure. Elastic properties refer to the connective 
tissues	 ability	 to	 regain	 its	 original	 length.	 When	 an	
applied stretch to a connective tissue is removed, the 
elastic components recover their original length and the 
viscous components remain deformed. The amount of 
elastic and viscous deformation can vary considerably, 

depending on the amount of applied force and tissue 
temperature. Theoretically, stretching protocols produce 
deformational changes that lengthen the connective 
tissue	and	increase	joint	ROM. 

PNF uses the concept of muscle relaxation being 
fundamental to elongation of muscle tissue. In theory it is 
performed in a way that uses the proprioceptive abilities 
of	 the	GTO	(Golgi	Tendon	Organ)	and	muscle	spindle	
to relax or inhibit the muscle in order to gain a more 
effective	 stretch.	 It	 does	 by	 using	 autogenic	 inhibition	
and	 reciprocal	 inhibition.	 When	 muscle	 is	 stretched	
and	 the	 subject	 voluntarily	 performs	 an	 isometric	
contraction,	 it	 is	 thought	 that	 the	 Golgi	 tendon	 organ	
reflexively	is	stimulated	inhibiting	or	relaxing	the	muscle	
and thereby allowing the muscle to elongate. There are 
three stretching techniques included in PNF: Hold-
Relax (HR), Agonist Contraction (AC), Hold-Relax 
with Agonist Contraction (HR-AC). Some studies have 
shown that Proprioceptive Neuromuscular Facilitation 
(PNF) and Contract-Relax (CR) stretches may be 
most	 effective.	 But	 there	 are	 very	 limited	 studies	 that	
conclude	which	stretching	technique	is	more	effective	in	
improving	hamstrings	muscle	flexibility	so	this	study	is	
an	effort	to	find	out	either	HR	is	more	effective	or	AC	in	
healthy female individuals. 

 In Hold-Relax procedure, the range limiting muscle 
is	first	lengthened	to	the	point	of	limitation	or	to	extent	
that	 is	 comfortable	 for	 the	 subject.	 The	 subject	 then	
performs isometric contraction for 5 to 10 seconds 
followed by voluntary relaxation of the tight muscle. 
The limb is then passively moved into the new range 
as range limiting muscle is elongated and held for 20 
seconds. This can be repeated for 3-4 times.1

In	 AC	 stretching	 technique	 subject	 isometrically	
contracts muscle that is opposite to range limiting muscle 
(antagonist-quadriceps) and then hold end range position 
at least for several seconds. The movement of the limb is 
independently	controlled	by	the	subject	and	is	deliberate	
and slow, not ballistic.1	The	AC	 technique	 is	 effective	
when	 significant	 muscle	 guarding	 restricts	 muscle	
lengthening	 and	 joint	 movement	 and	 less	 effective	 in	
reducing chronic contractures. This technique is also 
useful when a patient cannot generate a strong, pain free 
contraction of range limiting muscle, which must be 
done	during	the	HR	procedure.	But	AC	is	less	effective	
if	subject	has	close	to	normal	flexibility.
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MATERIAL AND METHOD

Subjects: This study was approved by the Institutional 
review board and ethical Committee. The background 
of this two group comparative study was explained 
to	 the	 subjects	 in	 their	 language	 and	 the	 subjects	who	
were willing to participate were included into the study 
following an informed written consent. The sample was 
limited	to	the	female	sex	due	to	the	subjects’	availability	
of	this	gender.	The	subjects	who	full	filled	the	inclusion	
criteria were.

Inclusion Criteria 

	 1.	Healthy	females	between	18	and	40	years	

	 2.	Active	 Knee	 Extension	 ROM	 is	 less	 than	 160	
degrees

Exclusion Criteria:	Subjects	excluded	were	those	with	
history of:

 1. Higher cortical lesions

 2. Trauma 

 3. Paralysis

 4. Presence of adhesions and scar tissue

 5. Spasticity

 6. Hamstring repair or surgery, tendon transfers 

	 7.	Any	recent	hip	or	knee	injury

	 8.	Knee	deformities–e.g.	genu	varum,	genu	valgum,	
genu recurvatum 

	 9.	Hyper	mobile	joints

	 10.	Uncooperative	subjects

Materials to be used

 1. Assessment form

 2. Consent form

	 3.	Goniometer

 4. Plinth

 5. Pelvis stabilizing belt

 6. Pen

 7. Paper

	 8.	Marker

 9. Data collecting sheet

PROCEDURE

The study was done at the Physiotherapy 
Department, for a period of one week. The sample size 
was	calculated	to	be	15	in	each	group.	The	subjects	were	
randomly allotted to one of the groups using lottery 
method.	Subjects	of	each	group	received	the	following	
treatments:	Group	A	-	30	seconds	of	HR	stretching	for	
hamstrings muscle for 3 times per set for 5 days in a 
week,	Group	B	-	30	seconds	of	AC	stretching	for	3	times	
per set for 5 days in a week for hamstrings muscle.

Outcome Measures: Flexibility of Hamstrings muscle 
in the form of Perceived level of hamstrings tightness 
score	scale	and	Active	Knee	Extension	(AKE)	angle	with	
hip	flexed	 to	90	degrees	 in	 supine	was	 recorded	using	
goniometer before and after the treatment protocol.

 1. Active Knee Extension Angle:	 Goniometric	
hamstring length via the knee angle was measured 
in	the	supine	position.	All	subjects	had	their	lumbar	
lordosis supported with a lumbar roll. The distal 
tip of the lateral malleolus was marked. Therapist 
1	placed	the	hip	into	flexion	until	the	femur	was	
perpendicular to the exam table. Therapist 2 then 
placed a goniometric lever over the femur and the 
other lever toward the marked lateral malleolus. 
Therapist	 1	 then	 extended	 the	 knee	 until	 firm	
end feel was achieved; the knee angle was then 
recorded.	The	ankle	was	relaxed	during	the	final	
knee angle measurements. (Fig. 1)

Figure 1: Measurement of Active Knee Extension angle

 2. Percieved Level of Hamstring Tightness Score 
Scale:

	 	0	=	no	perceived	level	of	tightness

	 	1	=	occasionally	feel	hamstring	are	tight
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	 	2	=	frequently	feel	hamstring	are	tight

	 	3	=	constantly	feel	hamstring	are	tight.

Stretching Protocol: Stretching maneuvers and verbal 
commands were previously standardized with the 
researchers being involved in the study protocol. The 
participants were instructed on the maneuver before 
the	 procedure.	 Position	 of	 subject	 was	 supine	 with	
knee	 extension	 with	 hip	 flexion.	 Subjects	 of	 group	
A underwent HR stretching and the stretching was 
performed by having the participant in supine position 
and left thigh stabilized by the researcher with the aid of 
a	towel.	The	researcher	passively	flexed	the	participant’s	
right hip to 90 degrees and then extended knee up to his/ 
her pain threshold and position in which discomfort in 
the hamstrings was reported was marked as the starting 
position,	 at	 this	 starting	 point,	 subject	 was	 asked	 to	
perform isometric contraction of hamstring muscle 
and hold for 5-10sec. It was followed by voluntary 
relaxation of hamstrings muscle. The limb was then 
passively moved in new range as range limiting muscle 
was elongated.(Fig. 2)

Figure 2: Procedure of HR technique

Figure 3: Procedure of AC technique

Subject	of	group	B	underwent	AC	stretching	and	in	
this	subject	was	asked	to	concentrically	contracts	muscle	
opposite to range limiting muscle e.g. quadriceps and 
then hold end range position at least for 10 seconds. In 
this	 study	 subject	 was	 asked	 to	 keep	 knee	 into	 slight	
flexion	position	then	extend	knee	at	end	range	so	there	
was reciprocal inhibition of hamstring muscle and 
relaxation of hamstring muscle was occurred. After that 
move	the	limb	actively	by	subject	up	to	new	length	of	
hamstring muscle. (Fig. 3)

FINDINGS

Various studies have been conducted in the past to 
assess	the	effects	of	various	interventions	on	improving	
hamstrings	 flexibility.	 However	 limited	 studies	 have	
been performed which evaluated that which stretching 
technique	 is	 more	 effective	 to	 improve	 hamstrings	
muscle	 flexibility.	 The	 finding	 of	 this	 study	 is	 Hold	
and	Relax	was	found	to	be	more	effective	in	improving	
the length of hamstrings muscle among healthy young 
female	subjects	when	compared	to	Agonist	Contraction	
stretching technique.

RESULT

Post data were collected. For statistical analysis t-test was applied for comparison of within group and between 
group	differences	using	SPSS	14.	

Table 1: Mean value of knee angle in both group A & B and t value of same

Groups Pre (mean ± SD) Post (Mean ± SD) t-value p-value Significant
Group-A 45.60 ± 4.30 32.80	±	4.52 7.94 0.36 Yes
Group-B 41.87	±	3.85 35.73 ± 3.19 4.75 0.49 Yes



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         47      

Table 2: Mean difference of knee angle between group A & B

Groups Mean ± SD t-value p-value Significant
Group-A 12.80	±	3.28 5.647 0.475 YesGroup-B 6.46	±	2.85

Table 3: Mean value of scale & t value of same within group A&B

Groups Pre (mean ± SD) Post (mean ± SD) t-value P-value Significant
Group	A 2.60 ± 0.51 1.20 ± 0.67 6.42 0.293 Yes
Group	B 2.53 ± 0.52 1.53 ± 0.13 5.31 0.10 Yes

Table 4: Mean difference of A & B group,t value of between group A&B

Groups Mean ± SD t-value P-value Significant
A(HR) 1.4 ± 0.50 2.45 0.29 YesB(AC) 1	±	0.38

	 5.	Cheraladhan	 E.	 Sambandam,	 Sejal	 N.	 Sailor,	
Tiruttani Ramesh. Comparison of immediate 
effect	 of	 mulligan	 bent	 leg	 raise	 technique	 vs.	
passive stretching on hamstring tightness in 
healthy female volunteers International Journal of 
Current Research and Review. 2011 03(5).

	 6.	Gopi	S.	Mistry,	Neeta	 J.	Vyas,	Megha	S.	Sheth.		
Comparison	of	hamstrings	flexibility	 in	 subjects	
with chronic low back pain versus normal 
individuals.	 Journal	 of	 Clinical	&	 Experimental	
Researc. 2014 2(1).

 7. Sharman M, Cresswell A, Riek S. Proprioceptive 
Neuromuscular Facilitation Stretching: 
Mechanisms and Clinical Implications. Sport 
Med, 2006; 36(11): 929-939

	 8.	Rowlands	 AV,	 Marginson	 VF,	 Lee	 J.	 Chronic	
flexibility	 gains:	 effect	 of	 isometric	 contraction	
duration during proprioceptive neuromuscular 
facilitation	 stretching	 techniques.	 Res	 Q	 Exerc	
Sport, 2003; 74(1):47- 51

	 9.	Etnyre	BR,	Abraham	LD.	H-reflex	 during	 static	
stretching and two variations of proprioceptive 
neuromuscular facilitation techniques. 
Electroencephalogr	 Clin	 Neurophysiol,	 1986;	
63(2): 174-179

	 10.	Wallin	 D,	 Ekblom	 B,	 Grahn	 R,	 Nordenborg	 T.	
Improvement	of	muscle	flexibility:	a	comparison	
between	two	techniques.	Am	J	Sport	Med,	1985;	
13(4):	263-268

	 11.	Etnyre	 BR,	 Lee	 EJ.	 Chronic	 and	 acute	 flexibility	
of	men	 and	women	using	 three	different	 stretching	
techniques.	Res	Q	Exerc	Sport,	1988;	59(3):	222-228

There	is	also	significant	improvement	in	flexibility	
by	using	AC	technique	but	not	significant	as	HR	results.

CONCLUSION

Result	of	present	study	showed	that	Hold	&	Relax	
technique	 is	more	 effective	 in	 increasing	 flexibility	 of	
hamstring muscle compared to Agonist Contraction 
technique.
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ABSTRACT

Background: Adhesive Capsulitis is most common in patients with Diabetes Mellitus. It limits the daily 
activities of the patient by causing pain around their shoulder and reducing range of motion (ROM) of their 
joints.	Therapeutic	exercises	are	given	 in	 institution	as	well	as	at	home	as	home	program.	But	 there	are	
patients	who	are	unable	 to	attend	clinic	regularly	due	to	 low	economic	condition,	 lack	of	 time,	 jobs	and	
household	chores.	The	purpose	of	this	study	is	to	assess	the	efficacy	of	supervised	Occupational	Therapy	
programme and home programme in patients of Adhesive Capsulitis with Diabetes Mellitus.

Methodology: 35	subjects	were	taken	and	assessed	at	the	beginning	and	re-evaluated	at	the	end	of	4	week	
rehabilitation program, using the following:

Shoulder pain and disability index (SPADI)

Universal	Goniometer	for	range	of	motion	of	shoulder

Occupational therapy evaluation performa 

Result:	Though	patients	of	both	 the	groups	 showed	no	 significant	difference	 in	mean	value	of	 any	of	 the	
variables	which	means	both	supervised	OT	as	well	as	home	based	OT	are	equally	effective	in	bringing	the	
improvement	in	adhesive	capsulitis	patients	in	terms	of	pain	and	ROM	but	the	mean	disability	score	of	subjects	
of	supervised	OT	group	(12.32)	was	found	to	be	better	than	those	doing	exercises	at	home	(18.90)	which	means	
to have more improvement in shoulder disability, supervised OT is better than the home program.

Conclusion: The	findings	of	the	study	suggests	that	home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute for adhesive capsulitis patients with diabetes 
mellitus, but to have better improvement in shoulder disability supervised OT is better than home based 
exercise program.

Keywords: Adhesive Capsulitis, Diabetes Mellitus, Supervised OT program, Home Based OT program
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INTRODUCTION

Among the general musculoskeletal conditions, 
Adhesive Capsulitis is one of the most common 
conditions	 to	 affect	 the	 general	 population.	 Adhesive	
capsulitis	 is	 reported	 to	 affect	 2-5%	 of	 the	 general	
population,[2] increasing to 19% with type 2 Diabetes 
and thyroid diseases.[3] The condition is most commonly 
reported between the ages of 40 and 65 years.[4] It occurs 
as	the	area	around	shoulder	joint	thickens	and	contracts.	
It sometimes also occur due to prolonged immobilisation 
of	shoulder	joint.

DOI Number: 10.5958/0973-5674.2019.00010.8 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         49      

Adhesive capsulitis limits the daily activities of 
the patient by causing pain around their shoulder and 
reducing	 range	 of	 motion	 (ROM)	 of	 their	 joints.[5] 

Adhesive Capsulitis especially decreases the abduction, 
internal rotation and external rotation of the shoulder and 
the patient in the initial phase complains of limitation in 
their	activities	and	pain	in	the	shoulder	joints	(Hamdan	
et al. 2003). Based on the etiology Adhesive capsulitis 
can	 be	 classified	 as	 primary	 and	 secondary.	 Primary	
Adhesive Capsulitis is an idiopathic condition where 
the exact underlying cause is unknown.[6]Adhesive 
Capsulitis associated with a known underlying disorder 
is considered to be secondary.[7] The freezing phase is 
marked	by	a	gradual	onset	of	diffuse	shoulder	pain	lasting	
from	2-9	months.	The	stiffening	phase	 is	characterised	
by progressive loss range of motion that may last up to 
1	year.	The	final,	thawing	phase	constitutes	a	period	of	
gradual motion improvement. Once in this phase, the 
patient may require up to 9 months to regain a functional 
ROM. [8]	[9]	[10]	[11]

Proprioceptive Neuromuscular Facilitation (PNF) 
stretch is one of the various interventions used by 
occupational therapist to treat conditions of shoulder 
complex. PNF stretch is a technique commonly used in 
clinical environments to enhance both active and passive 
range of motion with the ultimate goal being to optimize 
motor performance and rehabilitation.[14] 

Rehabilitation program can be given under 
supervision of therapist in the center as well as home 
program. But there are patients who are unable to attend 
clinic regularly due to low economic condition, lack of 
time,	 jobs	 and	 household	 chores.	 This	 study	 is	 being	
conducted	to	assess	 the	efficacy	of	 institution	based	as	
well as home program for patients of Adhesive Capsulitis 
with Diabetes Mellitus.

MATERIAL AND METHOD

Study Design: A comparative Experimental Research 
Design

Subjects: A convenience sample of 35 patients were 
taken. Males and females of Adhesive Capsulitis with 
Diabetes Mellitus, with age group 40-60 were included. 
Those with history of any life threatening disease or 
history	of	 any	musculoskeletal	 injury,	 traumatic	 injury	
or shoulder pain due to fracture or any other pathology 
in past 6 months were excluded. 

Procedure: Necessary permission was taken from 
head of rehabilitation department for data collection.
Subjects	 were	 informed	 about	 the	 nature	 of	 the	 study	
and consent form was taken. 35 patients of Adhesive 
Capsulitis with Diabetes Mellitus were taken after the 
fulfilment	of	exclusion	and	inclusion	criteria.	They	were	
divided into two groups, institution based supervised 
occupational therapy program and home based exercise 
program, randomly. There were 16 patients in supervised 
occupational therapy group and 19  in home based 
occupational therapy group. Each patient was assessed 
on OT evaluation performa, universal goniometry and 
Shoulder Pain and Disability Index (SPADI). Patients in 
Institution based supervised occupational therapy group 
came to the department 5 days a week 45 minutes each 
session for 4 continuous weeks.

Patients getting home based exercise programme 
were called for follow up at the end of two weeks and 
all the activities were graded. They were given home 
exercise program pamphlet with exercises, dosage and 
precautions explained in it. All 35 patients were re-
evaluated at the end of 4 week rehabilitation program 
on	the	same	scales	to	see	the	difference	in	the	dependent	
variables.

OUTCOME MEASURES/SCALES

Shoulder Pain and Disability Index (SPADI): It is 
a self- administered questionnaire consisting of items 
grouped into pain and disability subscales. Rating is on 
visual analogue scale and the mean of the two subscales 
are combined to produce a total score ranging from 0 
(best) to 100 (worst). The SPADI was designed to 
measure the impact of shoulder pathology in terms of 
pain and disability for both current status and change 
over time. SPADI can be used as an outcome measure in 
Adhesive Capsulitis patients.8

Universal Goniometer for Range of Motion of 
Shoulder

It is the instrument most commonly used to measure 
joint	position	and	motion	in	the	clinical

Setting. Typically the design includes a body and 
two thin extensions called arms - a

Stationary arm and a moving arm. In this study a full 
circle goniometer has been Used.
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Occupational Therapy Evaluation Performa

DATA ANALYSIS

Master chart was prepared on the excel sheet 
taking	the	pre	and	post	values	of	the	different	variables	
of SPADI and ROM for both the groups. Paired t-test 
was used to compare the pre-test and post-test values 
of shoulder pain, shoulder disability and shoulder 
range of motion as measured on SPADI and Universal 
Goniometer	 respectively	 through	 SPSS	 software	 17.0.	
Mean of age and gender of all 35 patients was taken. 
Mean, standard deviation and t-value for all the variables 

of SPADI (pain, disability and total SPADI score) and 
ROM	(flexion,	abduction,	external	rotation	and	internal	
rotation) was taken for both the groups.

FINDINGS

Data was analyzed using paired t-test for both the 
groups and the t-value for pain score, disability score, 
total	SPADI	score,	flexion,	abduction,	external	rotation	
and internal rotation of shoulder were respectively as 
shown	 in	 TABLE-1,	 TABLE-2,	 TABLE-3,	 TABLE-4,	
TABLE-5,	TABLE-6	and	TABLE-7	respectively.

Table 1: Comparison of pre and post pain score between group 1 and group 2

Pain
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 60.88 12.87 61.26 14.746 .082NS

Post 21.00 11.825 21.79 8.297 .231NS

NS	=	Non-significant

Table 2: comparison of pre and post of disability score between group 1 and group 2

Disability
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 46.92 10.065 42.85 15.653 .895NS

Post 12.32 9.240 18.90 9.989 2.008*

NS=	non-significant;	*significant	at	.05	level

Table 3: comparison of pre and post of total SPADI score between group 1 and group 2

Total SPADI
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 52.72 10.489 50.34 14.126 .557NS

Post 17.52 8.330 20.07 8.730 .882NS

NS	=	Non-significant

Table 4: comparison of pre and post of flexion between group 1 and group 2

Flexion
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 134.06 27.339 113.42 33.419 1.950NS

Post 165.00 16.330 157.37 18.810 1.269NS

NS	=	Non-significant
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Table 5: comparison of pre and post of abduction between group 1 and group 2

Abduction
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 93.75 37.925 95.79 27.349 .184NS

Post 134.06 35.927 131.84 28.685 .203NS

NS= Non-significant

Table 6: comparison of pre and post of external rotation between group 1 and group 2

External rotation
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 38.75 23.274 39.21 21.296 .061NS

Post 62.19 26.011 63.68 23.502 .179NS

NS= Non-significant

Table 7: comparison of pre and post of internal rotation between group 1 and group 2

Internal 
rotation

Group 1 (N = 16) Group 2 (N = 19)
t-value

Mean Standard deviation Mean Standard deviation
Pre 53.44 12.612 48.68 14.705 1.016NS

Post 69.69 4.644 66.32 6.840 1.672NS

NS=	Non-significant

Inference: The	 t-value	 of	 pre	 pain(.082)	 and	 post	
pain(.231), pre total SPADI score (.557) and post total 
SPADI	score	(.882),	pre	flexion	(1.950)	and	post	flexion	
(1.269),	pre	abduction(.184)	and	post	abduction	(.203),	pre	
external rotation(.061) and post external rotation(.179), pre 
internal rotation(1.016) and post internal rotation(.1672) 
suggests	 results	 to	 be	 non-significant	 for	 both	 groups,	
which	means	home	based	OT	program	is	as	effective	as	
supervised OT program for patients of adhesive capsulitis 
with	diabetes	mellitus.	But	t-value	of	pre	disability(.895)	
and	post	disability(2.008)	suggests	result	to	be	significant	
p<.05 for group 1, which means supervised OT program 
had	 better	 effect	 on	 shoulder	 disability	 of	 adhesive	
capsulitis with diabetes mellitus.

DISCUSSION

The	purpose	of	this	study	was	to	assess	the	efficacy	
of occupational therapy intervention in both home 
based program as well as supervised occupational 
therapy program in patients of Adhesive Capsulitis with 
Diabetes	Mellitus.	Total	35	subjects	were	taken	and	were	
divided into two groups randomly. They were given 

supervised occupational therapy program in institute and 
home based occupational therapy program respectively. 
Occupational therapy evaluation performa and shoulder 
Goniometry	 was	 done	 on	 the	 subjects.	 Shoulder	 pain	
and	 disability	 index	 (SPADI)	 was	 filled	 by	 them	 and	
scoring was done accordingly as it was suggested by 
Einar		Kristian	Tveita	et	al	in	2008	that	SPADI	can	be	
used as an outcome measure in patients with adhesive 
capsulitis.8	 From	 the	 35	 subjects	 24	 were	 female	 and	
11 were males. In group 1, there were 3 males and 13 
females	whereas	in	group	2,	there	were	8	males	and	11	
females.	Age	group	of	the	subjects	was	40-60	years	with	
the mean age 49.937 for group 1 and 49 for group 2.

The rehabilitation programme consisted active 
ROM, active assistive ROM, active stretching and 
strengthening	 exercises	 of	 shoulder	 joint	 as	 well	 as	
precautions	for	the	care	of	affected	shoulder.	Sarah	Russell	
also conducted a blinded, randomized, controlled trial 
in 2013 assessing conservative management strategies 
for frozen shoulder.18The treatment for supervised 
OT group was given for 45 minutes per session for 5 
sessions a week. Home based OT group was also asked 



     52      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

to do the exercises for 5 days a week, once in a day. The 
rehabilitation program was run for 4 weeks for both the 
groups as it was concluded by Jurgel J et al in 2005 that a 
4 week rehabilitation program improved shoulder active 
range of motion in patients with frozen shoulder.21

The result of the present study suggests that home 
based	 exercise	 program	 is	 as	 effective	 as	 supervised	
occupational therapy program given in institute for 
adhesive capsulitis patients with diabetes mellitus. 
Result is supported by the study of Rupali Sen et al 
in 2014 who did a comparative study on home-based 
exercise program Vs. institution based occupational 
therapy	in	improving	hand	skills	in	post	collies’	fracture	
and concluded that both home exercise program and 
institution based occupational therapy are equally 
important	 for	 reducing	 pain	 and	 stiffness	 and	 also	 for	
increasing pain free ROM, muscle strength and hand 
skills	in	colles’	fractures.17 Though patients of both the 
groups	showed	no	significant	difference	in	mean	value	
of any of the variables which means both supervised 
OT	as	well	as	home	based	OT	are	equally	effective	 in	
bringing the improvement in adhesive capsulitis patients 
in terms of pain and ROM but the mean disability score 
of	subjects	of	supervised	OT	group	(12.32)	was	 found	
to	be	better	than	those	doing	exercises	at	home	(18.90)	
which means to have more improvement in shoulder 
disability, supervised OT is better than the home 
program.	This	difference	is	supported	by	Sarah	Russell	
et al who, in 2013, found that hospital based exercise 
class can produce a rapid recovery from frozen shoulder 
and	is	more	effective	than	a	home	exercise	program.18

CONCLUSION

The	 findings	 of	 the	 study	 suggests	 that	 there	 is	
no	 significant	 difference	 in	 the	 mean	 value	 of	 pain	
and ROM of shoulder between two groups but the 
mean	 disability	 score	 of	 subjects	 of	 supervised	 OT	
group (12.32) was found to be better than those doing 
exercises	 at	 home	 (18.90).	 Thus	 it	 is	 concluded	 that	
home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute 
for adhesive capsulitis patients with diabetes mellitus, 
but to have better improvement in shoulder disability 
supervised OT is better than home based exercise 
program.	 Thus	 the	 patients	 who	 cannot	 afford	 the	
regular hospital charges or live in remote areas with poor 
availability of rehabilitation services or due to any other 

significant	 reason	 cannot	 come	 to	 the	 institute,	 can	be	
given home based exercise program, with proper follow 
ups, for improvement in the symptoms.
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ABSTRACT

Introduction: Foot pain is one of the presenting musculoskeletal condition usually encounter by Physical 
therapists. It is also found that fashion trends led the choices of footwear especially among females and 
there’s	vast	range	of	versatility	in	female	footwear.

Objective: This study was conducted to determine the frequency of foot pain and its association with foot 
wear in young female DPT students.

Method: The cross-sectional survey design was used. A self-administered questionnaire was distributed 
among	333	female	students	aged	18	to	25	years.	Data	forms	was	divided	and	distributed	between	all	five	
years	of	DPT	in	IPMR	and	Ojha	campus	of	Dow	University	of	Health	Science.

Results: More than half (56.6%) of the participants reported foot pain in past three months using NIS 
(numeric intensity scale). 53.7% of the participants thought that this pain was associated with footwear. 
Among	footwear	choices	jogger’s	and	canvases	was	the	first	choice	followed	by	pumps	&	pointed	toe	box	
as second choice, 52.3% and 30.9% respectively. Statistically, there were found no association between foot 
pain and foot wear.

Conclusion: The results of the study has shown that more than half of the participant experienced foot pain 
disregarding	the	fact	of	jogger’s	and	canvases	was	the	top	most	choice	of	participants.	Therefore,	there’s	
needing to create awareness regarding footwear choices that accommodates the foot biomechanically and 
ergonomically in correct position.

Keywords: Foot pain, foot wear, Hallux valgus.
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INTRODUCTION

Foot pain is one of the common musculoskeletal 
conditions that is being treated by physical therapist 
[1} In a recent APMA (American Podiatric Medical 
Association) survey 51% of adults reported that they 
have restricted activities of daily livings due to foot pain, 
still they have little knowledge about podiatrist and they 
would rather seek primary care physician (PCP)[2].

It is highly prevalent, as one in three people 
aged above 65 years experienced foot pain. [3][4][5][6]. 
Factor  may be responsible for producing foot pain 
like	 increased	 age,	 gender,	 ill-fitted	 footwear,	 obesity	
and chronic degenerative diseases[2]. A study held in 
Northwest	Adelaide,	Australia	indicated	that	one	in	five	
people	 over	 age	 18years	 have	 reported	 foot	 pain	with	
higher prevalence in females [7]. In Asian population, 
50 percent of young urban working women reported 
recurrent	 nontraumatic	 foot	 pain	 and	 68.4%	 believed	
that the pain is associated with the footwear they wore 
at work [3].

The	popular	summertime	Flip-flops	 tends	 to	cause	
heel	pain	and	conditions	like	overuse	injuries	of	muscle	
(tibialis	anterior)	and	 toes	 that	have	been	 identified	by	
podiatrists [13].	 Furthermore,	 walking	 with	 flip-flops	
resulted in shorter stride, decreased stance time, and 
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smaller	ground	reaction	force	(GRF)	impulse,	and	larger	
ankle contact angle in comparison with running shoes 
among both gender [8].

It has also been evident that wearing high heels and 
shoes with pointed toe box to be associated with the 
development of corns, lesser toe deformity and hallux 
valgus (bunion) [10].

The shoe toe box (shape and volume) is also 
significant	 in	 terms	 of	 producing	 ill-effects	 on	 foot’s	
health like high heels. Decreased volume of toe box 
causes cramping of the toes that have been linked 
to	 produce	 foot	 deformities,	 joint	 pathologies	 and	
forefoot lesions [11]. Development of metatarsalgia, 
callus formation and a higher risk of ulceration under 
metatarsal heads have also been shown to be related 
with increased forefoot plantar pressure [9].	A	significant	
association of 43 percent has been found between the 
shoes with narrow toe box and hallux valgus (bunion 
formation) [9].

Occurrence of foot pain associated with the type of 
footwear has been observed in epidemiological data that 
suggests that people show ignorant behaviour towards 
footwear because they prefer to choose fashion trends 
over comfort and ease but later in life they eventually end 
up with developing deformity or pathologic conditions 
such as hallux valgus, pes planus, plantar fasciitis, 
calcaneal spur etc.

So, the purpose of this study was to determine the 
frequency of foot pain and its association with footwear 
among young female DPT students of Dow University 
of Health Sciences.

METHOD AND MATERIALS

Research Design: A cross-sectional (self-administered) 
questionnaire survey design.

Study Settings: The study settings included IPMR 
(DUHS)	and	Ojha	campus	(DUHS).

Exclusion Criteria 

 z Any congenital deformity

 z Any foot pathological or degenerative condition, 
fracture or sprain resulting in traumatic foot pain.

 z Male students.

Inclusion Criteria:

 z young	female	DPT	students	aged	18-	25years.

Duration of Study:

 z The duration of the study was 3 months after 
approval of synopsis.

Sampling Technique:

 z Nonprobability purposive sampling technique.

Sample Size:

 z A sample size of 333 was calculated through 
Open	Epi	 version	 3.0	with	 a	 frequency	 of	 68.4%	
(participants with foot pain attributed the pain to 
footwear),	 confidence	 limits	of	5%,	data	effect	of	
1%	and	confidence	level	95%.

METHODOLOGY

Demographics

 z Included age, year of study, height, weight, and 
BMI.

Subjects

 z Female	DPT	students	aged	between	18-25	years.

Tools

 z The tool used for the assessment of pain intensity 
was numeric intensity pain scale (NIS), which 
represented	the	intensity	of	their	pain.	where	0=no	
pain,	5	=	moderate	pain	and	10=unbearable	pain.

 z The scale of NIH (National Institute of Health) 
BMI	 calculator	was	 used	with	 categories	 defined	
as	 underweight	 <	 18.5,	 normal	weight	 18.5-24.9,	
overweight	25-29.9	and	obese	>	30	or	more.

Questionnaire

 z The questionnaire was divided into 2 parts. The 
first	part	covered	questions	regarding	footwear	and	
second part contained questions regarding pain.

 z Participants were asked to specify the type of 
footwear that they usually wear to university.

 z They were also asked about the duration for which they 
continuously wore the shoe in a day. Other question 
included	subject’s	opinion	on	whether	they	think	that	
footwear	affects	their	body	image/appearance.
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 z The second part of the questionnaire covered 
questions regarding foot pain. Participants were 
asked if they had experienced foot pain in the past 
3 months.

 z The participants were asked about the location of 
pain which was divided into various parts of foot 
like the heel, medial side/arch of the foot, the sole 
of foot, base/ball of toes, toes of the foot, big toe or 
base of big toe.

 z The participants were asked if they believed that 
their pain was associated with footwear and for the 
reasons they thought were behind this pain related 
to footwear.

STATISTICAL ANALYSIS

Data was entered and analysed using IBM-SPSS 
version 23.0, count and percentages were reported for the 
baseline information of samples on age, BMI, year of study, 
type of footwear, duration for which shoes were worn 
continuously in a day, reason for choosing that footwear, 
pain experienced in past three months, and other associated 
factors that were linked with the type of footwear. Pearson 
chi-square	 test	 was	 applied	 to	 find	 out	 the	 association	
between the variables. Bar chart and pie chart are also used 
to give the graphical representation of the results. A p-value 
less	than	0.05	were	considered	significant.

RESULTS

333 samples participated in the study, where 52.9% 
aged more than twenty-one years old, 32.7% studying in 
fourth year and 35.4% samples were found underweight. 
(Table 1)

Table 1: Baseline Information of Studied Samples
(n = 333)

Characteristics n %

Age	Group <=	21	years 157 47.1
>	21	years 176 52.9

Year of Study

First year 59 17.9
Second year 31 9.4
Third year 74 22.4
Fourth year 108 32.7
Final year 58 17.6

BMI Underweight 91 35.4
Normal 144 56.0

Overweight 19 7.4
Obese 3 1.2

52.3%	 samples	 wear	 jogger’s	 canvas	 and	 25.5%	
samples	 reported	 that	 they	 wear	 flat	 sandals	 usually	
for the university, 30.9% used pumps/pointed toe box. 
(Table 2)

Table 2: Type of footwear usually wears to 
university

Footwear n %
Khusa 17 5.1

Kholapori 8 2.4
Heels two or more 13 3.9
Heels two or less 17 5.1

Flat sandals 85 25.5
Flip	flops 7 2.1

Joggers/ canvas 174 52.3
Pumps/ pointed toe box 103 30.9

33.9% samples said they wear the shoes for more 
than	 8-hours	 continuously	 in	 a	 day,	 86.5%	 samples	
choose their type of shoes because of comfort support, 
17.4% said due to fashion trends. (Table 3)

Table 3: Duration of Footwear and Reasons for choosing

Characteristics n %

For how many 
hours do you 

wear the shoes 
continuously	a	day?

<6hrs 35 10.5
6hrs 78 23.4
8hrs 107 32.1
>8hrs 113 33.9

Reason For 
Choosing This 

Footwear

comfort	&	
support 288 86.5

value cost 5 1.5
color 

matching 28 8.4

brand 9 2.7
fashion 
trends 58 17.4

70.3%	 samples	 thought	 that	 footwear	 affects	 their	
body image/appearance.

56.6% of the participants said that they experienced 
the foot pain in last three months where 26.6% reported 
the frequency of the pain as most of the day, 22.9% said 
once a month.

48.4%	samples	experienced	pain	in	heel	and	26.1%	
felt it in the sole of foot. (Table 4)
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Table 4: Effect on body image, the experience of foot pain and location of pain

Characteristics n %

Do	you	think	your	footwear	affects	your	body	image/	
appearance?

Yes 234 70.3
No 56 16.8

Don’t	know 43 12.9

Have	you	experienced	foot	pain	in	past	three	months?
Yes 188 56.5
No 145 43.5

If	yes,	how	many	times	have	you	experienced	it?

Most of the day 50 26.6
Once a day 32 17.0

Once a week 40 21.3
Once a month 43 22.9

Others 23 12.2

Where	do	you	experience	the	pain?

Heel 91 48.4
Medial side arch 36 19.1

Sole of foot 49 26.1
Base of toes or ball of 

toes 22 11.7

Toes 19 10.1
Big toe 13 6.9

Base of big toe 13 6.9
Others 6 3.2

59.3%	samples	rated	their	pain	as	moderate	pain	with	a	score	from	4-6,	14.1%	of	the	samples	suffered	unbearable	
or	 severe	pain.	53.7%	 thought	 this	pain	was	associated	with	 footwear,	41.5%	said	flatness	of	 shoe	 is	one	of	 the	
reasons	for	this	pain.	48.1%	participants	reported	that	they	took	rest	when	they	experienced	the	pain.	19.8%	sample	
said	they	do	nothing,	23.5%	sample	said	household	chores	and	40.1%	sample	said	walking,	jogging	and	exercise	
activities were compromised due to this pain. (table 5),

Table 5: severity of pain, its association and reason behind

n %

On	a	scale	of	1-10,	how	severe	is	your	pain?

No pain 1 0.6
Mild pain (1-3) 46 26.0

Moderate pain (4-6) 105 59.3
Unbearable/ severe pain (7-10) 25 14.1

Do	you	think	your	pain	is	associated	with	footwear? Yes 101 53.7

Reason behind this pain

ill-fitted	shoe 8 7.5
Tight shoe 20 18.9
High Heel 10 9.4
Flatness 44 41.5

Hard Sole 23 21.7
Pointed narrow toe box 17 16.0

Others 9 8.5
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Conted…

What	do	you	do	when	you	experience	pain?

Rest 90 48.1
Painkillers 15 8.0

Icing 13 7.0
Massage 38 20.3
Exercise 15 8.0

Change the footwear 29 15.5
Nothing 37 19.8

Which	activities	are	compromised	due	to	your	pain?

Studies 21 11.2
Household chores 44 23.5
Walk,	jog,	exercise 75 40.1

Travelling 35 18.7
Others 10 5.4
None 41 26.3

6.5%	samples	complained	of	mild	pain	which	affects	their	studies,	13.5%		found	with	moderate	pain	and	12%	
samples	found	with	severe	pain,	27.9%	samples	of	moderate	pain	were	affected	with	household	chores,	48%	sample	
of	severe	pain	complained	their	walk,	jog	and	exercise	activities		were	affected,	10.9%	of	mild	pain	samples	said	that	
it	affects	on	traveling,	however	there	was	no	significant	association	found	between	severity	of	pain	and	activities	that	
need to be compromised by the samples . (Table 6)

Table 6: Association of Severity of Pain with activities being compromised

Compromised Activities
Mild pain (1-3) Moderate pain (4-6)

Unbearable/ severe 
pain (7-10) p-value

n % n % n %

 
yes 3 6.5 14 13.5 3 12.0

0.64
no 43 93.5 90 86.5 22 88.0

House hold 
chores

yes 9 19.6 29 27.9 5 20.0
0.60

no 37 80.4 75 72.1 20 80.0
walk,	jog	
,exercise

yes 15 32.6 43 41.3 12 48.0
0.48

no 31 67.4 61 58.7 13 52.0

travelling
yes 5 10.9 20 19.2 8 32.0

0.17
no 41 89.1 84 80.8 17 68.0

others
yes 2 4.4 6 5.8 1 4.0

0.96
no 43 95.6 98 94.2 24 96.0

none yes 19 52.8 16 18.4 3 14.3 N.A
no 17 47.2 71 81.6 18 85.7

*p-value obtained using Pearson chi-square test

DISCUSSION

Foot pain is one of the common musculoskeletal 
condition that is being treated by Physical therapist [1]. 
To	 our	 knowledge,	 this	 study	 is	 the	 first	 survey-based	

study that has been conducted in Pakistan so far. Our 
targeted population was young female students with the 
mean age more than twenty-one years (52.9%). The two 
main	aims	of	the	study;	first,	to	determine	the	frequency	
of foot pain among young female DPT students of Dow 
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university health sciences. Second, the association 
between the foot pain and the footwear. Other variables 
were also measured which includes: BMI, type of 
footwear, duration, reason of footwear choices, intensity 
of pain, location and relieving measures.

In our study, we have found that 56.6 percent of the 
total participants have experienced foot pain in past three 
months and that our results are similar with a Singaporean 
study in which half (50%) of the participants complained 
the non-traumatic foot pain at least once a month [3]. 53.7 
percent of the participants in our study also felt that this 
pain	 is	associated	with	 footwear	and	flatness	might	be	
the most frequent cause of pain. More than half of the 
participants (59.3%) described their pain of moderate 
intensity on NIS ---(numeric intensity scale).

In previous studies, the shape of the shoe toe box 
is	 seen	 to	 be	 found	 significantly	 influential	 on	 foot’s	
biomechanics and hence found to be producing foot 
pain	and	joint	deformity	[11], [12] as with pointed- narrow 
toe box [13]. In our study, it is shown that 30.9% of the 
participants used to wear pumps and pointed toe box 
which also the second most common footwear choice 
made by young female students.

There is found a strong link between footwear 
choices and the body image or appearance as 70.3 
percent	of	the	participants	thought	that	footwear	affects	
their overall body image. It has been shown previously 
that fashion trends and styles are the main components 
of	 choosing	 any	 type	 of	 footwear	 rather	 than	 foot’s	
health [8]. In contrast, only 17% participant chooses 
the footwear of fashion trends in our study. One of the 
interesting	findings	of	 this	study	was	 that	86.5	percent	
of the participants choose their footwear because of 
comfort and support yet, more than half of the sample 
reported the foot pain which is of moderate intensity 
(59.3%) on most of the day (26.6%) and heel, being the 
most	frequent	location	of	pain	to	occur	(48.4%).

However, there is no association found in our 
study between the footwear and foot pain statistically. 
Foot health is the area of least concern of an individual 
when it comes to health problems as only 2 in 10 US 
adults give a thought regarding foot health [1]. Therefore, 
the data available is limited enough to correlate the 
potential	 adverse	 effects	 of	 ill-fitted	 footwear	 and	 the	
corresponding foot pathologies. Further studies need to 
be conducted to give the vivid relation between footwear 
and associated problems.

CONCLUSION

It is evidently proven that diverse types of footwear 
impacts	 differently	 on	 foot’s	 health	 and	 the	 prevalence	
of foot pain is increased comparatively from past years. 
It may be associated to higher variation among footwear 
designs and style. It is also observed that fashion trends and 
overall	body	appearance	have	great	significance	in	making	
choices	of	purchasing	 footwear.	There’s	 a	need	 to	create	
awareness among general population to make appropriate 
footwear	 choices	 that	 fit	 in	 properly	 and	 accommodate	
biomechanically and footwear designers also need to 
produce shoes which are ergonomically correct.
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ABSTRACT

Purpose of study:	Instrument	test	can	provide	quantitative	value	to	which	a	patient’s	performance	can	be	
compared,	but	most	such	tests	cannot	be	conducted	efficiently	in	diverse	setting.	Hand-held	Dynamometer	
is an exception. In the hands of a tester with adequate strength and skills.

Methodology: 300 healthy individuals between the age groups of 6- 50 years were selected and were 
randomly	assigned	 to	 three	 study	groups.	Group	1(	6-18)years	 ,group	2	 (18-30	 )	years	 andgroup	3	 (30-
50)	years.	All	subjects	were	tested	thrice	and	the	best	of	three	attempts	was	recorded.	Thirty	seconds	time	
interval was maintained between each handgrip strength testing 

Results: The	mean	difference	age	group	 in	our	study	was	 (6-18).(18-30).(30-50).years.	 the	findings	of	 the	
present	study	indicated	a	gradual	increment	of	both	right	and	left	hand	grip	strength	from	6	to	18	years	in	male.

Conclusion: study	generated	normative	values	of	hand	grip	according	to	gender	and	different	age	group	
(6-18).(18-30).(30-50).The	gender	differences	 in	grip	 strength	was	 statically	 significant	with	higher	grip	
strength found in males than females

Keywords: grip strength , hand held dynamometer

INTRODUCTION

From early childhood it is necessary to produce 
enough grip force to manage independently every day 
tasks	such	as	eating	and	playing.	Grip	strength	is	important	
as a measure of general health and is often estimated in 
screening of normal motor function. It is also regarded as 
one of the most reliable clinical methods for estimation of 
strength and is used extensively on adults (1)

A literature review published several years ago 
intimated that Dynamometrically measured grip strength 
may have value as a predictor of important outcomes [2].
Instrument test can provide quantitative value to which 
a	patient’s	performance	can	be	compared,	but	most	such	
tests	cannot	be	conducted	efficiently	in	diverse	setting.	
Hand-held Dynamometer is an exception in the hands of 
a tester with adequate strength and skills (, 3].

An estimation of grip strength is made to identify the 
level of development and degree of disability. It is also 
used for treatment planning and evaluation. One problem 
is, however, a lack of relevant developmental norms for the 

grip strength of children. There are few studies presenting 
data for grip strength in large groups of children and the 
most	 recent	 are	 from	 the	 1980s,	 providing	 data	 from	
children in the USA [] and Australia [1)

The instrument has been found to have good 
reliability in healthy adults [3]It is therefore essential to 
obtain an estimate of the average grip strength and the 
variations	 that	exist	 in	children	of	different	ages	 .	Full	
function and adequate strength of hand are necessary for 
dealing with demands of daily life. Hand grip strength 
is used in clinical settings as an indicator of overall 
physical strength and health [4]. Hand strength has been 
identified	 as	 important	 factor	 predicting	 disability	 in	
musculoskeletal disease [5It even predicts complications 
and general morbidity after surgical interventions , 
general disability and future outcomes in older age.

The	jamar	Dynamometer	has	been	found	to	give	the	
most accurate and acceptable measure of grip strength. 
Hand grip strength is positively correlated to height, 
weight, body mass index (BMI) and hand anthropometric 
measurements in healthy Indian man. [7]. 
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Hand grip strength as measured by maximum 
voluntary contraction have a positive relationship with 
body weight height Body mass index and body surface 
area as investigated by various researcher in varied 
population of athletes, children and adolescents. A 
biological axiom of “Use it or lose it” applies to hand 
function [8]. 

The	power	of	grip	 is	 the	 result	 of	 forceful	flexion	
of	all	fingers	joints	with	a	maximal	voluntary	force	that	
the	 subject	 is	 able	 to	 exert	 under	 normal	 bio	 kinetic	
conditions (Richards et al. 1996 and Bohannon 1997)
[8].The relationship between handgrip strength and a 
number	 of	 variables	 included	 morbidity	 (	 klidjian	 et	
al.	 1980),mortality	 (Phillips	 1986),the	 risk	 of	 falling	
(Wickham	et	al.	1989),anthropometric	 traits	 (Ross	and	
Rosblad	2002;	Malina	et	 al.1987;Koley	et	 al.	2009),	 a	
range of functional ability variables ( Hughes et al 1997; 
Hyatt	et	al.	1990)and	nutritional	status	(Guo	et	al.	1996)	
have been reported [9].

Wellbeing	 and	 proper	 fitness	 of	 musculoskeletal	
system is one of the important factors to carry out daily 
activities, gripping and pulling strength is part of it. . The 
hand circumference had the strongest correlation with 
maximum grip strength in both males and females for 
right hand [10].	Hand	grip	strength	can	be	quantified	by	
measuring the amount of static force that the hand can 
squeeze around a Dynamometer [11]

AIM OF THE STUDY

To	determine	the	age	related	differences	in	handgrip	
strength among healthy Indian male and female in the 
following	age	groups	between	 the	age	group	of	 (6-18)
years	,	(18-30	)	years	and	(30-50	)	years.

HYPOTHESIS

Null Hypothesis: (N0)

There	 will	 be	 no	 significant	 variation	 seen	 in	
handgrip strength in Indian males and females

Alternate Hypothesis:- (N1)

There	will	be	significant	variation	seen	in	handgrip	
strength in Indian males and females.

MATERIAL AND METHODOLOGY

Design of the Study: Survey.

Sample Setting: CAEHS Meerut

Village Meewa, Meerut

Vidyawati public school Meerut

Vishesh public school Meerut

Sample Size:	300	subject	were	taken	with	50	male	and	
50 female in each age group

Sample Design: Random sampling

Tools for data collection:

 1. Hand grip Dynamometer.

	 2.	Weighing	machine

 3. Measuring tape.

 4. Pen.

	 5.	Writing	pad.

Criteria for Sampling

Inclusion Criteria

 z Subject	 who	 don’t	 have	 any	 musculoskeletal	
disorder in upper limb.

 z Individual who can read, write and understand 
follow command.

 z Gender	-	Both	male	and	female.

 z No restricted movement of the upper limb.

 z No history of fracture.

Exclusion Criteria

 z Subject	with	cervical	or	upper	limb	musculoskeletal	
disorders.

 z History of fracture of shoulder, arm, elbow, forearm 
and	wrist	joint.

 z Restriction	of	movement	of	upper	limb	joints.

 z Any	 history	 of	 inflammatory	 joint	 disease,	
neurological	 disorders	 or	 injury	 to	 upper	 limb	
extremity.

 z Tightness, deformity, and contracture in upper limb. 

 z Any bony disease.

 z Heart failure.
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PROCEDURE

The research work has been approved by the 
research committee of college of Applied Education 
health science The patient is demonstrated about the 
survey	 study	 and	 informed	 consent	 form	 are	 filled	 by	
subjects..Subject	 will	 be	 selected	 according	 to	 their	
inclusion and exclusion criteria.

The grip strength of both right and left hands was 
measured	 using	 standard	 adjustable	 Digital	 handgrip.
Dynamometer at standing position with shoulder 
adduction and neutrally rotated elbow in full extension.

The Dynamometer was hold freely without support, 
not	touching	the	subject’s	trunk.

The	subjects	were	asked	to	put	maximum	force	on	
hand grip strength testing. The Dynamometer thrice 
perform both sides of the hand. The maximum value was 
recorded	in	kilograms.	All	subjects	were	tested	thrice	and	
the best of three attempts was recorded. Thirty seconds 
time interval was maintained between each handgrip 
strength testing

RESULT AND DATA ANALYSIS

Mean variation:

Variation among male and female strength

Graph 1: It represents the handgrip strength of right 
hand variation is more in male rather than female and 
left handgrip variation is more in male. BMI is more in 
females than males.

Mean variation:

Strength Variation among male and female

Graph 2: It represents the handgrip strength variation 
of right and left hand is more in male rather than female 
and BMI is more in male than females

Mean variation:

Strength Variation among male and female

Graph 3: It represents the handgrip strength variation of 
right and left hand is more in male rather than females.

According to the mean variation the age, body mass 
index and the handgrip of right and left hand are given in 
the table…it shows that handgrip strength of right hand 
is more in males of all age groups..The BMI is more in 
males	then	females	age	groups	of	(18-30)	(30-50)	years	
but BMI is more in females then males in the age group 
of	(6-18)years.

DISCUSSION

The	findings	of	the	present	study	follows	the	some	
direction	 (graph	 3)	 highlighting	 a	 highly	 significant	
positive correlation between all the anthrometric 
variables measured and right and left hand grip strength 
both in male and female. it is reported that as a rule, 
handgrip strength in ( both right and left hand dominant) 
is stronger in male then female across all age groups ( 
Newman	et	al.	1984;	mathiowetz	et	al.	1986).Hand	grip	
strength	is	a	physiological	variable	that	is	affected	by	a	
number of factors including age, gender, and Body size.

The present study concluded that the mean variation 
among in all age groups the handgrip strength variation 
of left and right hand is more in male rather than females 
but	there	is	difference	in	BMI	that	more	in	females	rather	
than	males	in	the	age	group	of	(	18-	30	)	years.

The	total	number	of	subjects	in	our	study	300.	The	
mean	 difference	 age	 group	 in	 our	 study	 was	 (6-18).
(18-30).(30-50).years.	 the	findings	of	the	present	study	
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indicated a gradual increment of both right and left hand 
grip	strength	from	6	to	18	years	in	male	(graph	1,3).	It	
was reported earlier that physical performance had a 
strong association with body strength, shape, size, from 
and structure of the hand. 

Assessment	of	HGS	plays	a	cardinal	 in	evaluating	
hand power and its relationships with age and with 
anthropometric measurements as height and weight 
are of great importance, so we conducted this study to 
correlate age, height and weight with hand grip strength 
and	we	found	age	to	be	inversely	significantly	correlated	
with hand grip strength, which might be attributed to 
several factors as aging causes diminished sensation, 
muscle	fiber	change	in	type	and	contour	and	degeneration	
in central nervous system, diminished proprioception or 
decreased muscle power and recruitment abilities. 

Growth	 hormones	 and	 testosterone	 have	 more	
effect	 on	 physical	 body	 and	 performance	 of	 boy	 then	
girl though boys enter pubertal stage later than girls. 
Testosterone levels are one of the leading playing role 
in the variation of hand grip strength among male. It has 
been reported that when testosterone level is increased 
in man with low serum testosterone, an increase in hand 
grip strength is found. 

The handgrip strength test is a simple and economic 
test that gives practical information about muscle , nerves, 
bone,	or	joints	disorders.	Even	though	there	are	various	
methods and devices for measuring hand strength, this is 
usually done using a Dynamometer which is economical 
and easy to use. Hand Dynamometer is considered to 
be a reliable instrument in evaluating grip strength and 
is used widely in rehabilitation. women working in 
different	constructional	sites	have	poor	nutritional	status	
due to their lower socio-economic condition but they 
require more physical strength i. e. handgrip strength 
to	perform	 their	daily	work	efficiently.	Quite	naturally	
poor nutritional status fails to provide adequate handgrip 
strength	to	them	affecting	their	skills.

CONCLUSION

Descriptive statistics of height, weight ,BMI and 
hand grip strength of Indian males are shown in the table 
above in the result. According to the data we concluded 
that the handgrip strength of right hand of Indian males. 
(6-18	)	years,(18-30	)	years	and	(30-50	)	years	is	more	
than	the	left	hand	in	all	age	groups.	But	mean	difference	

increase in BMI of females rather than males in the age 
group	of	(18-30	)years.

Present study generated normative values of hand 
grip	according	to	gender	and	different	age	group	(6-18).
(18-30).(30-50).The	gender	differences	in	grip	strength	
was	 statically	 significant	 with	 higher	 grip	 strength	
found in males than females. Also, it was noted that grip 
strength greater in dominant hand non - dominant hand. 
There was an inverse relationship between age and grip 
strength.

Handgrip strength was measured using a standard 
adjustable	handgrip	Dynamometer	at	 standing	position	
with shoulder adducted and neutrally rotated and elbow 
in	 full	 extension.	 The	 findings	 of	 the	 present	 study	
indicated a gradual increment of both right and left 
handgrip	 strength	 from	 (6-18)(18-30)(30-50)	 years	 in	
males and female.

Limitation of Study:

 z Small sample size done

 z Dominance of hand was not considered

 z Urban and rural area are not considered

Future Scope of the Study:

 z Large	sample	size

 z Dominance of hand to be considered

 z Urban and rural area are characterized
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ABSTRACT

Lymphedema	can	be	defined	as	an	abnormal	accumulation	of	 interstitial	fluid	 that	occurs	primarily	as	a	
consequence of malformation or acquired disruption of the lymphatic circulation system. Breast cancer-
related lymphedema refers to a swelling of the arm caused by damage to the axillary lymph drainage routes 
during	breast	cancer	 treatment.	Lymphedema	is	one	of	 the	predominant	physical	sequelae,	and	 it	has	an	
impact on the physical function of the shoulder; shoulder impairment is higher in patients with lymphedema 
than	in	patients	without	lymphedema.	The	objective	of	this	paper	is	to	review	the	evidence	from	contemporary	
literature	to	see	the	effectiveness	of	complete	decongestive	therapy	and	pneumatic	compression	on	patients	
with breast cancer-related lymphedema. The aim of this paper is to comprehensively review the literature 
concerning this topic and summarize existing knowledge. From present study, it can be concluded that 
complete decongestive therapy, including manual lymphatic drainage, compression bandaging, exercise and 
skincare, improves shoulder mobility and overall quality of life and helps in reduction of lymphedema 
volume, pain, and heaviness. The use of pneumatic compression together with complete decongestive 
therapy	was	found	to	be	effective	in	increasing	the	range	of	shoulder	joint	motion	but	further	studies	with	
larger	sample	sizes	are	needed	to	draw	more	reliable	conclusions	regarding	the	effectiveness	of	pneumatic	
compression.	Furthermore,	this	review	identifies	areas	for	further	research	and	makes	recommendations	for	
clinical practice.

Keywords: Lymphedema, Breast Cancer, Complete Decongestive Therapy, Pneumatic Compression, 
Physical Therapy.

INTRODUCTION

More than 1.67 million women worldwide were 
estimated to be diagnosed with breast cancer in 2012, 
accounting for 25% of all diagnosed cancers in women.5 
Given	 that	 the	5-year	survival	 rate	 for	breast	cancer	 is	
now 90%, experiencing breast cancer is ultimately about 
quality of life.6

Lymphedema	 remains	 a	 significant	 complication	
following breast cancer surgery when there is axillary 

lymph node intervention.7 Up to 40% of the women 
treated for breast cancer has lymphedema. Currently, 
there is no cure for this chronic condition. Even more 
distressing is that women who treated for breast cancer 
are facing a life-time risk of developing lymphedema.6 
Patients who present with lymphedema may experience 
pain and body image issues and are at increased risk 
for developing cellulitis.8	 Lymphedema	 elicits	 daily	
stress	 and	 negative	 impact	 on	 breast	 cancer	 survivors’	
quality of life.6 Early detection of breast cancer-related 
lymphedema	is	crucial	in	order	to	start	an	effective	non-
operative treatment program.9

Complete Decongestive Therapy (CDT) is a novel 
physiotherapeutic	 method	 which	 offers	 promising	
results in managing lymphedema.10 It is accepted as the 
most	 effective	 therapy	 in	 lymphedema	 management,	
according to American Cancer Association, National 
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Lymphedema	Network	and	experts	in	this	area.11-14 CDT 
program consists of a combination of manual lymphatic 
drainage	 (MLD),	 compression	 bandaging/sleeve,	
exercise and skin care.11,12,15-20 

Pneumatic compression pumps are used to treat 
acute and chronic lymphedema in order to activate extra 
lymph	 liquid	 in	 affected	 area.	 Generally,	 these	 pumps	
work by applying regular pressure or various-degree 
pressure to an extremity.11

REVIEW OF LITERATURE

Sezgin	 Ozcan,	 et	 al.	 (2018)	 did	 a	 research	 on	
37 patients who underwent CDT-phase 1 program, 
including meticulous skin care, manual lymphatic 
drainage, remedial exercises, and compression bandages 
to	evaluate	the	effects	of	complex	decongestive	therapy	
(CDT) on upper extremity functions, the severity of 
pain, and quality of life and also searched the impact 
of the sociodemographic and clinical characteristics 
on the improvement in upper extremity functions and 
concluded that CDT provides enhancement of upper 
extremity functions and quality of life and reduction 
in lymphedema volume, pain, and heaviness and the 
improvement in shoulder mobility.21 A systematic review 
done	by	Lasinski,	et	al.	(2012)22 and a prospective trail 
done by Mondry TE, et al. (2004)8 also concluded that 
CDT	is	effective	in	reducing	lymphedema	and	success	in	
girth reduction contributes to less pain.

In a study done by Vignes S, et al. (2007) on 537 
patients with secondary arm lymphedema to evaluate 
long term management of breast cancer-related 
lymphedema after intensive decongestive physiotherapy. 
It was concluded that during maintenance phase after 
intensive decongestive physiotherapy, compliance to 
the use of elastic sleeve and low stretch bandage should 
be required to stabilize lymphedema volume.23 Another 
study done by Ostby, et al. (2017) on patient perceptions 
of barriers to self-management of breast cancer-related 
lymphedema concluded that one of the main barriers 
identified	 was	 lack	 of	 education	 about	 lymphedema	
treatment and risk reduction. In addition, more than 
half	defined	support	as	“prescriptions”	and	“referrals”;	
therefore, it is unclear whether patients were exposed to 
support other than medical treatment.24

According	to	some	studies	assessing	the	efficacy	of	
components of CDT, a randomized controlled trial done 
by	McNeely	ML,	et	al.	(2004)25 and a prospective study 

done	 by	 Johansson	 K,	 et	 al.	 (1999)26 both suggested 
that	 compression	 bandaging,	with	 or	without	MLD,	 is	
an	 effective	 intervention	 in	 reducing	arm	 lymphedema	
volume.	The	findings	suggest	that	CB	on	its	own	should	
be considered as a primary treatment option in reducing 
arm	 lymphedema	 volume.	 Low	 stretch	 compression	
bandaging	 is	 an	 effective	 treatment	 giving	 volume	
reduction of slight or moderate arm lymphedema in 
women treated for breast cancer. Manual lymph drainage 
adds	a	positive	effect.

Szuba, et al. 2002 did a randomized, prospective 
study	 of	 a	 role	 for	 adjunctive	 intermittent	 pneumatic	
compression entitled decongestive lymphatic therapy for 
patients with breast carcinoma-associated lymphedema 
and	 concluded	 that	 when	 IPC	 is	 used	 adjunctively	
with	 other,	 established	 elements	 of	DLT,	 it	 provides	 an	
enhancement of the therapeutic response.27 Systemic 
reviews	done	by	Leal	NF,	et	al.	 (2009)28 and Devoogdt 
N, et al. (2010)29 showed that pneumatic compression has 
demonstrated	efficacy	when	used	with	CDT,	but	once	the	
treatment is interrupted lymphoedema volume increases.

According to study done by DiSipio T, et al. (2013) 
assessed the incidence of unilateral arm lymphoedema 
after breast cancer and explored the evidence available 
for	lymphoedema	risk	factors.	Their	findings	suggest	that	
more	than	one	in	five	women	who	survive	breast	cancer	
will develop arm lymphoedema. A clear need exists for 
improved understanding of contributing risk factors, 
as well as of prevention and management strategies to 
reduce the individual and public health burden of this 
disabling and distressing disorder.30

Butt, et al. (2017) did a randomized controlled 
study	which	was	designed	to	evaluate	the	effectiveness	
of compression therapy and exercise in the treatment 
of lymphedema in 30 patients with breast cancer. 
And concluded that both the treatment techniques, 
compression bandage and compression bandage along 
with	 exercise	 are	 effective	 in	 reducing	 lymphedema	
and pain; but, clinically, compression bandage along 
with	exercise	 is	more	effective.31 According to a study 
done	by	Ezzo	J,	et	al.	(2015)	to	assess	the	efficacy	and	
safety	of	MLD	in	 treating	BCRL	included	randomized	
controlled trials (RCTs) or quasi-RCTs of women with 
BCRL.	 Concluded	 that	 MLD	 is	 safe	 and	 may	 offer	
additional	benefit	to	compression	bandaging	for	swelling	
reduction. Compared to individuals with moderate-to-
severe	BCRL,	those	with	mild-to-moderate	BCRL	may	
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be	the	ones	who	benefit	from	adding	MLD	to	an	intensive	
course of treatment with compression bandaging.32

In a study done by Moattari, et al. (2012) to evaluate 
the	effect	of	combined	decongestive	therapy	(CDT)	and	
pneumatic compression pump on lymphedema indicators 
in patients with breast cancer related lymphedema 
(BCRL)	 concluded	 that	 CDT	 significantly	 reduced	
mean	 volume	 and	mean	 circumference	 of	 the	 affected	
limb,	 and	 significantly	 increased	 shoulder	 joint	 range	
of motion and the use of compression pump along with 
CDT	gives	more	desirable	effects.33	Whereas	in	a	study	
done by Uzkeser, et al. (2013) showed that the addition 
of IPC to the therapy may not provide any additional 
benefit	for	upper	extremity	impairments.1

S Randheer, et al. (2011) did a prospective study 
and found that CDT combined with long term self-
management	 is	 effective	 in	 treating	 post	 mastectomy	
lymphedema.10	And	 in	 a	 study	 on	 effect	 of	 CDT	 and	
home	program	on	health	related	QOL	in	post	mastectomy	
patients done by Melam, et al. (2016), it was found that 
remedial exercises and home program in addition to 
MLD	and	CB	resulted	in	improved	QOL.	Incorporation	
of remedial exercises and a home program was found to 
be	effective	in	long	term	management	of	lymphedema.34 

Some studies suggested advancements in the 
components of CDT, Ha, et al. (2017) concluded that 
the	 combination	 of	 MLD	 and	 PNF	 induces	 potent	
synergistic	 effects	 on	 edema	 volume,	 shoulder	 range	
of motion (ROM), pain, and depression in patients 
with lymphedema. In addition, an increased rate of 
axillary	 arterial	 blood	 flow	 in	 PNF-treated	 patients	
provide a potential physiological mechanism by which 
local	 arterial	 pulsation	 in	 the	 affected	 extremity	 plays	
a positive role in the treatment of lymphedema.35 And 
according to a case study done by Do Junghwa, et al. 
(2017), it was concluded that the use of an additional pad 
and	taping	on	a	large	edematous	site	with	fibrotic	changes	
has demonstrated a positive result in lymphedema 
management for a post mastectomy patient.36

CONCLUSION

Based	 on	 sufficient	 amount	 of	 evidence,	 it	 can	 be	
concluded that use of complete decongestive therapy 
and	 pneumatic	 compression	 is	 effective	 in	 reducing	
edema, pain and in enhancing upper limb functions 
by facilitating the lymphatic system. CDT improves 

overall	 quality	 of	 life	 and	 is	 effective	 for	 various	
degrees of lymphedema: mild, moderate, or severe; 
early or late onset; recent or chronic; in patients with 
active cancer; and in palliative care situations. The 
use of pneumatic compression together with CDT was 
found	to	be	effective	in	increasing	the	range	of	shoulder	
joint	 motion,	 but	 when	 used	 individually	 pneumatic	
compression	has	no	 effect	 on	 lymphedema.	Therefore,	
further controlled studies involving a larger number of 
patients over a longer period are needed to investigate 
the	 effects	 of	 pneumatic	 compression	 on	 functional	
limitations	 of	 the	 upper	 limbs.	 Lymphedema	 is	 one	
of the most important factors that elicit daily stress in 
breast cancer survivors since there is no cure for this 
condition.	 Lifelong	 adherence	 to	 prescribed	 treatment	
regimen is required to prevent progression of disease. 
Adherence to the prescribed management routine can 
be	difficult	because	even	the	most	customized	garments	
or sleeves sometimes are uncomfortable, unsightly, and 
laborious to put on. A constellation of complex factors 
(e.g.,	 physical,	financial,	 aesthetic,	 time)	 can	 influence	
survivors’	 adherence	 with	 management	 routines.	 To	
reduce the risk of lymphedema and maintain optimal 
lymphedema management, patient self-care is ultimately 
necessary to promote lymph drainage and prevent 
inflammation	 infection.	 Optimal	 self-care	 typically	
includes adherence to risk reduction behaviours, optimal 
weight management, use of compression garments, 
exercises, healthy lifestyle practices, and seeking 
assistance for lymphedema-related problems.
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ABSTRACT

Background: Acapella	 is	 responsible	 for	 increasing	 the	 efficiency	 to	 remove	 the	 secretions,	 the	Flutter	
helps airway clearance by vibrating the airways to loosen mucous and Active cycle of breathing technique 
is useful for improving lung function.

Methodology:	50	subjects	of	age	group	between	35-80	years,	were	screened	according	to	GOLD	criteria	
having	MILD,	MODERATE	 and	 SEVERE	CRITERIA,	 out	 of	which	 40	 patients	were	 under	 inclusion	
criteria.	3	days	protocol	was	given.	Three	groups	for	treatments	i.e	GROUP	A,	B	and	C;	ACBT,	FLUTTER	
and Acapella respectively were divided. Pre PFT was done on the 1st day and post PFT was on 3rd day. The 
pre and post values were compared.

Result: The comparison was done between three groups and within the groups the p-value for FEV1 for 
(group	A)	p=	0.000,	 (group	B)	p=0.004	and	(group	C)	p=0.002;	 for	FVC	(group	A)	p=0.000,	 (group	B)	
p=0.005	and(group	C)	p=0.004	;	for	FEV1/FVC	(group	A)	p=0.98,	(group	B)	p=0.12	and	(group	C)p=0.38;	
for	PEFR	(group	A)	p=0.025,	(group	B)	p=0.007	and	(group	C)	p=0.025	and	for	MVC/FEF25-75% (group A) 
p=0.02,	(group	B)	p=0.04	and	(group	C)	p=	0.24	and	for	between	the	group,	the	p-value	for	FEV1 is 0.93 
for the three groups, for FVC is 0.49, for FEV1/FVC	is	0.78,	for	PEFR	is	0.71	and	for	MEFR	or	FEF25-75% is 
0.96.	Therefore,	it	was	not	statistically	significant	among	the	group.

Conclusion:	Thus,	the	conclusion	of	the	study	is	that	the	ACBT,	flutter	and	ACPELLA	had	a	positive	effect	for	the	
condition	among	their	respective	group.	Between	the	groups,	there	was	no	treatment	more	effective	than	the	other.

Keywords: Active Cycle of Breathing Technique, FLUTTER , ACAPELLA, COPD, Lung Function.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) 
kills more than 3 million people every year, making it 
the 4th largest cause of death in the world [1]. COPD 
is	 associated	 with	 significant	 morbidity	 and	 mortality	
worldwide and is currently a global health priority [2]. 
According	to	crude	estimates,	30	million	people	suffer	
with COPD in India, and these numbers are only 
going to increase in the forthcoming years [1]. Chronic 
obstructive pulmonary disease (COPD) is a progressive 
inflammatory	 disease	 of	 the	 lung	 characterized	 by	
chronic bronchitis, airway thickening and emphysema 
[3]. The progression of COPD is associated with 
increasing frequency and severity of exacerbations [4]. 
COPD is characterised by	the	persistence	inflammation	

of the airways, lung parenchyma and its vasculature.
Expiratory	 flow	 limitation	 is	 the	 pathophysiological	
hall	mark	of	the	COPD.	Expiratory	flow	limitation	with	
dynamic collapse of the small airways comprises the 
ability of patient to expel air during expiration, resulting 
in	air	trapping	and	lung	hyperinflation	[5].

Pathologically,	 COPD	 is	 characterized	 by	 diffuse	
inflammation	 of	 lung	 parenchyma	 and	 airways.	 The	
inflammatory	 response	 in	 emphysema	 typically	 shows	
evidence of the activation of innate and acquired 
inflammatory	 processes.	 The	 accumulation	 of	 these	
components	contributes	to	the	lung	injury	in	these	patients	
and serves as a self-perpetuating stimulus for further 
immune	 activation.	 The	 mobilization	 of	 inflammatory	
cells to the lung leads to the release of potentially 
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destructive mediators, including tissue proteases 
and cytokines, which directly contribute to tissue 
remodeling and destruction. These mediators include 
chemoattractant factors, most notably chemokines, 
which	serve	to	attract	additional	inflammatory	cells [6],[7]

Stage I: Mild FEV1/FVC < 0.70
FEV1 ≥	80%	predicted

Stage II: Moderate FEV1/FVC < 0.70
50%	≤	FEV1 <	80%	predicted

Stage III: Severe FEV1/FVC < 0.70
30%	≤	FEV1 < 50% predicted

Stage IV: Very Severe FEV1/FVC < 0.70
FEV1 < 30% predicted or FEV1 < 50% predicted plus 

chronic respiratory failure

Dyspnea, the hallmark symptom of COPD, is the 
reason most patients seek medical attention and is a 
major	 cause	 of	 disability	 and	 anxiety	 associated	 with	
the	 disease.	Chronic	 and	 tenacious	cough	often	 the	first	
symptom of COPD to develop by the patient as an expected 
consequence of smoking and/or environmental exposures. 
Wheezing	 and	 chest	 tightness	 are	nonspecific	 symptoms	
that	 may	 vary	 between	 days.	 Weight	 loss	 and	 anorexia	
are common problems in advanced COPD. Spirometry 
should be undertaken in all patients who may have 
COPD.	 It	 is	 needed	 to	make	 a	 confident	 diagnosis	 of	
COPD and to exclude other diagnoses that may present 
with similar symptoms. Spirometry should measure 
the volume of air forcibly exhaled from the point of 
maximal inspiration (forced vital capacity, FVC) and 
the	volume	of	air	exhaled	during	the	first	second	of	this	
manoeuvre (forced expiratory volume in one second, 
FEV1), and the ratio of these two measurements (FEV1/
FVC) should be calculated. Spirometry measurements 
are evaluated by comparison with reference values based 
on age, height, sex, and race (use appropriate reference 
values). The classes of medications commonly used 
in treating COPD are Fenoterol, Salbutamol (albuterol), 
Terbutaline, Ipratropium bromide, Oxitropium bromide, 
Tiotropium, Fenoterol/Ipratropium, Salbutamol/Ipratropium, 
Aminophylline, Theophylline (SR), Beclomethasone, 
Budesonide, Fluticasone, Triamcinolone, and Prednisone 
Methyl-prednisolone [8].

The active cycle of breathing technique (ACBT) and 
the forced expiratory technique (FET) are commonly used 
to promote airway clearance for individuals with chronic 
lung disease characterised by copious secretions[16]. 

Treatment methods that aim to clear secretions 
may decrease the frequency of infections, therefore 
preventing further airway damage and deterioration 
of lung function, and potentially reducing the rate of 
progression of lung disease. The FET consists of one or 
two	 forced	expirations	or	huffs,	 followed	by	breathing	
control (relaxed breathing).The FET is an integral part 
of	 the	ACBT,	 in	 conjunction	 with	 thoracic	 expansion	
exercises and interspersed periods of breathing control. 
A typical ACBT cycle therefore consists of breathing 
control, thoracic expansion exercises, breathing control, 
and	 the	 forced	 expiratory	 technique	 (huffing).	 The	
number and frequency of each of the components of 
the ACBT can be altered, but all components of the 
cycle must be present, and interspersed with breathing 
control[9].

The Acapella is a newer device that in addition 
to generating a positive pressure has an oscillatory 
component, causing airway vibrations. These vibrations 
may	have	added	benefit	over	 the	PEP	mask	 in	helping	
to dislodge thick, sticky secretions from the airway 
walls. Airway oscillation may also decrease mucous 
viscoelasticity[14]. The Acapella, with its oscillatory 
function,	flexibility	of	position	 for	use,	 and	 the	option	
for measuring the pressures generated has the potential 
to be a useful tool in CF management [10].The Acapella 
is a small hand held device for airway clearance. It has 
both resistive and vibratory features, which help loosen 
and clear secretions from your chest.

Fig. 1: ACAPELLA DEVICE

The Flutter is a small handheld pipe-shaped 
device that has a hard plastic mouthpiece at one end, a 
perforated plastic cover at the other, and a stainless-steel 
ball resting in a plastic cone on the inside. It is portable 
and relatively inexpensive and can be used on its own[11]..
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Spirometry is a physiological test that measures 
how an individual inhales or exhales volumes of air 
as a function of time. The primary signal measured 
in	 spirometry	 may	 be	 volume	 or	 flow.	 Spirometry	 is	
invaluable as a screening test of general respiratory 
health in the same way that blood pressure provides 
important information about general cardiovascular 
health. Spirometry can be undertaken with many 
different	 types	of	 equipment,	 and	 requires	 cooperation	
between	 the	 subject	 and	 the	 examiner,	 and	 the	 results	
obtained will depend on technical as well as personal 
factors [12]. Inspired and expired lung volumes measured 
by Spirometry are useful for detecting, characterising 
and quantifying the severity of lung disease. [13]. The 
most common parameters measured in spirometry are 
Vital capacity (VC), Forced vital capacity (FVC), Forced 
expiratory volume (FEV) at timed intervals of 0.5, 1.0 
(FEV1),	 2.0,	 and	 3.0	 seconds,	 forced	 expiratory	 flow	
25–75%	(FEF	25–75)	and	maximal	voluntary	ventilation	
(MVV),also known as Maximum breathing capacity. 
Other tests may be performed in certain situations.

	Physiotherapy	should	be	offered	to	patients	with	a	
variety of medical respiratory conditions, with the aim 
of breathlessness management and symptom control, 
mobility and function improvement or maintenance, and 
airway clearance and cough enhancement or support. The 
principal goals of pulmonary rehabilitation are to reduce 
symptoms, improve quality of life, and increase physical 
and emotional participation in everyday activities. 
The components of pulmonary rehabilitation vary 
widely from program to program but a comprehensive 
pulmonary rehabilitation program includes exercise 
training, nutrition counseling, and education. [14]. 

CPT comprises 5 separate elements introduced by 
the Cystic Fibrosis Foundation in 1997: postural drainage 
(PD), percussion (P), vibration (V), deep breathing, 
and directed cough (DC). The term CPT is often more 
broadly used to describe airway clearance techniques 
and does not have to include all the above elements [15].

As there are many evidence for comparing 
the physiotherapy techniques used in the cystic 
bronchiectasis,	 where	 the	 ACBT	 and	 flutter	 was	
compared	but	the	results	was	both	are	effective,	similarly	
there are also evidence for comparing ACBT with 
acapella	 in	 cystic	 fibrosis,	where	 both	 are	 as	 effective	
as each. As there is no evidence for comparing the two 

equipments working on the forced expiratory techniques 
and ACBT on COPD, so the study over comparing these 
techniques was done.

Fig. 2: Cycle of active cycle of breathing technique.

Inclusion Criteria:

 1. Patients having 10-15 years of smoking history.

	 2.	Age	criteria	of	35-80yrs

	 3.	Patients	 fulfilling	 and	 coming	 under	 GOLD	
criteria of mild and moderate COPD, where post 
bronchodilator- FEV1	 /FVC	 between	 30-80%	
(group A mild, group B moderate and group C 
severe). Post bronchodialotar-FEV1/FVC should 
be (0.70).

 4. MRC scale grade 1 and grade 2.

Exclusion Criteria:

	 1.	Subjects	having	any	kind	of	Infective	pulmonary	
conditions. 

	 2.	Also	the	subjects	with	breathlessness	with	grade	4	
and grade 5.

	 3.	Patients	suffering	from	restrictive	lung	disease.

METHOD

Ethical	 clearance	 was	 obtained.	 45	 subjects	 were	
screened according to the inclusion and exclusion 
criteria.	 42	 subjects	were	 taken	up	 and	procedure	was	
explained to them and informed consent was taken. 
According	to	fish	bowl	method,	allocation	was	done,	the	
patients were asked to choose the chit and accordingly, 
they were allocated their respective group and their 
techniques.	Group	A	received	ACBT	technique,	Group	
B	 received	 flutter	 and	 group	C	 received	ACAPELLA.	
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After the allocation Pre PFT was done and data were 
recorded. 3 days of training were given and then Post 
PFT was done on all the patients for reassessment. 

The patients of Group A, ACBT, consisting of 9 
patients,	were	positioned	 in	 a	 semi	 fowler’s	 position	 and	
instructed to perform the three phase of ACBT i.e. breathing 
control, thoracic expansion and forced expiration technique. 
The patients were given postural drainage positions or the 
semi	 fowler’s	 position	 according	 to	 the	 condition	 of	 the	
patient. The patient was made to relax the upper chest and 
shoulders, made to use the lower chest, diaphragm and took 
normal 3-4 tidal volume breaths (breathing control) (BC) 
for 5 to 10 seconds. The patient was instructed to place 
the hand over the abdomen for the more concentration on 
breathing. In thoracic expansion phase (TEE), the patient 
was asked to breathe deeply and percussion was given 
by the therapist laterally over the chest. In each session 
3-4 thoracic expansion exercise was given. The cycle of 
breathing control and thoracic expansion was repeated as 
shown in the fig 2. The same procedure was repeated for 
the next 2 consecutive days for the same patient. Group 
B: FLUTTER treatment where 14 patients were alloted. 
GROUP C	 were	 given	ACAPELLA	 having	 19	 patients.	

For	 the	 FLUTTER	 it	 was	 placed	 in	 the	 patient’s	 mouth	
and the patient inspired through the nose or through the 
mouth	by	breathing	around	the	flutter	mouthpiece.	For	the	
ACAPELLA,	the	resistance	was	set	by	the	therapist	for	the	
patient	according	 to	 the	patient’s	comfort	as	 the	dial	was	
turned clockwise to increase the resistance from low to 
high. The patient was made to breathe 5 regular breaths and 
alternate	with	5	long	slow	deep	breaths	.	Lastly	the	sputum	
was collected by the sputum mug and the patient is made to 
relax. Thus the same procedure was followed for the 3 days 
as the treatment session.

DATA ANALYSIS AND RESULT

The	data	was	analysed	for	its	statistical	significance	
using	Wilcoxon	Signed	Ranked	test	for	the	significance	
of each group and between the group and among the two 
groups, test applied was paired t-test. They were applied 
for 5 outcome measure like FEV1, FVC, FEV1/ FVC, 
PEFR and MEFR or FEF25-75% there	 were	 significant	
difference	between	the	pre	and	post	values	between	the	
group	 and	 it	 was	 statistically	 significant.	 Among	 the	
groups,	the	values	were	not	statistically	significant.(table	
1) when using ANNOVA testing.

Table 1: Showing the values of standard deviations and p value for the three groups for 5 outcome measure

GROUP A GROUP B GROUP C
SD P VALUE SD P VALUE SD P VALUE

PRE POST PRE POST PRE POST
FEV1 0.35 0.38 0.000 0.30 0.32 0.004 0.32 0.42 0.002
FVC 0.50 0.50 0.000 0.55 0.67 0.005 0.60 0.65 0.004

FEV1/ FVC 10.40 10.26 0.98 9.56 10.54 0.12 8.94 7.45 0.38
PEFR 1.18 1.34 0.025 1.1.3 1.26 0.007 1.22 1.67 0.025
MEFR 0.27 0.40 0.02 0.23 0.30 0.04 0.19 0.29 0.24

DISCUSSION

Results	 of	 this	 study	 showed	 significant	
improvement in the PFT parameter for the patients using 
three treatments within the group. Among the group, 
there	was	no	significance	as	three	of	the	each	treatment	
were	as	effective	as	each	other.

There are numerous studies which concluded the 
improvement for FEV1 as decreases in the airway 
resistance and the air reaches the collateral due to relaxation 
and	expansion	created	by	ACBT,	backflow	created	by	the	
acapella	and	also	by	the	vibrations	from	flutter.

For FVC, it has occurred due to alveolar opening 
which helps in improving the airway resistance by clearing 
the	secretion.	Researches	have	been	done	where	the	effect	
of the ACBT in improving the airways resistance proves 
that the physiology of the ACBT and also the FET helps 
in improving the forced vital capacity. Mikelsons C. in his 
article of ‘The role of physiotherapy in the management of 
COPD’	in	the	journal	of	Respirsatory	Medicine	concluded	
that The use of FET has also been demonstrated to be 
effective	in	sputum	clearance	in	COPD,	with	FET	and	PD	
being	more	effective	 than	cough	alone(19) which improves 
the FEV1/FVC parameters. 
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Nisha	 Shinde	 and	 Shinde	KJ	 in	 their	 research	 for	
body positioning found out that body position plays a 
major	role	in	the	airway	maintenance	in	COPD	patients	
during forced expiration in standing, the greater recoil 
of lung and chest wall combined with higher pressure 
generated by abdominal contractions pushes the air at 
high speed through the narrowing airways resulting in 
higher PEFR.

The reduction of airway resistance by ACBT, 
vibration	of	the	flutter	and	also	the	back	flow	created	by	
acapella, among the three groups, the MEFR or FEF25-

75% has been increased for the ACBT and it depicts that 
ACBT	is	 the	effective	 technique	 in	 improving	 the	mid	
expiratory	flow	rate.

Thus	between	the	three	groups,	the	p	value	>0.05	so	
it	clearly	states	that	there	no	such	significance	between	
the group. 

CONCLUSION

In	 this	 study	we	concluded	 that	ACTIVE	CYCLE	
OF	 BREATHING	 TECHNIQUE	 (ACBT),	 FLUTTER	
and	ACAPELLA	are	effective	among	the	COPD	patients,	
to improve the lung function when compared within the 
group.	Among	the	 three	groups,	 they	were	as	effective	
as	 each	 of	 them,	 there	 was	 no	 significant	 difference	
between them.
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ABSTRACT
Background: One	minute	Sit-Up	Test	is	a	physical	fitness	battery	commonly	used	to	evaluate	the	endurance	
of an athlete. Performing as many repetitions of sit-up as possible in one minute duration of time reveals the 
endurance level of that athlete which can be used in future for planning the training program.
Objectives: To determine the standard value of one minute Sit-Up Test in the athletes of Belagavi.
Methodology: 220	athletes	(n	=	220)	were	screened	for	the	study.	The	age	criteria	for	this	study	was	18	to	
25 years. Participants were briefed about the nature of the study. Those willing to participate were given 
5 minutes of warm up before sit up procedure and after warm up they were told to perform sit up for one 
minute. The test were performed in three trials and the best value of the three trial were recorded.
Results: The ranges of sit up repetitions per minute in the athletes of Belagavi were from 20 to 76. The average 
sit	up	repetitions	per	minute	for	male	and	female	athletes	is	36.04	±	6.37	and	30.82	±	6.81	respectively.	
Conclusion: The conclusion of this study revealed that the athletes of the Belagavi city have good endurance 
capacity	as	the	average	sit	up	repetitions	per	minute	for	them	falls	under	the	Good	Grade	category.
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INTRODUCTION

Testing and maintaining muscle endurance in the 
athletes is always considered as an important criteria 
for their sports performance.1 In athletes, maintaining 
abdominal muscles endurance is of more important 
for core stability and back support required for long 
durational performance.4,5 This is because, the ability 
to control the position and motion of the trunk over 
the pelvis results in optimum production, transfer and 
control of force and motion to the terminal and distal 
segment in integrated athletic activities hence enhancing 
the sports skill and performance.1,16 However, there is 

always a debate about the testing measures of endurance 
level in an athlete.

According	 to	 the	 present	 sports	 fitness	 concept,	
field	based	tests	are	used	instead	of	laboratory	tests	for	
the evaluation of the motor skills, muscular endurance 
and strength in athletes.2	 Generally,	 timed	 Weighted	
Squat (ST), Push-Up Test (PUT), Sit-Up Test (SUT), 
and Curl-Up Test (CUT) are used for the evaluation 
of the endurance level in an athlete.3 The timed Sit-
up test (SUT) is commonly performed by athletes that 
defines	 the	endurance	of	 the	 abdominal	 and	hip	flexor	
muscle and also maintains the core muscle stability.3,12 
It also helps to correlate the core muscles stability with 
action of distal muscles and to maintain this correlation 
always positive.3	 Also,	 SUT	 has	 greater	 effect	 in	 the	
rehabilitation	of	the	injured	athletes	enhancing	the	time	
laps	in	order	to	return	to	sports	after	an	injury.4

In One Minute SUT, performing as much number of 
sit-up repetitions rates the level of endurance.6 But there 
are	no	any	specific	standard	values	of	Sit-up	repetitions	
for one minute duration. The number of repetitions 
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depend upon the athletes and the type of sports they play. 
In	practice,	many	athlete	fitness	professionals	have	to	go	
for the endurance test prior to exercise routine for each 
athletes. This gives unequal and non-standardized value 
which	 might	 provide	 improper	 and	 unreliable	 fitness	
program for them.6 Therefore, a baseline data is required 
for timed sit-up program to apply on the athletes as 
utterly	or	nationally	fitness	batteries.

There are various factors contributing muscular 
endurance	in	athletes,	comprising	muscle	strength,	fibre	
type, training, diet, environmental condition, etc. It has 
been found that any changes in geographical conditions 
influences	 the	muscular	 endurance	 of	 an	 athlete.10 The 
level	 of	muscular	 endurance	 in	 athletes	 from	 different	
states	 or	 countries	 differ	 from	 each	 other.10,17-19 Thus, 
a standard value of timed sit-up repetition in the 
athletes	from	different	geographical	 location	should	be	
determined.  There is paucity of evidences tabulating this 
value in Indian athletes. Hence, this study is intended to 
determine the standard value of one minute sit-up test 
in the various athletes of Belagavi. This value might be 
useful in future to set the abdominal endurance program, 
to rate the endurance level and even to train the athletes 
of Belagavi further to match global standards.

METHODOLOGY

Ethical Clearance was obtained from the Institutional 
Ethical	Committee.	220	athletic	subjects	of	Belagavi	were	
screened. Both male and female athletes of age group 
18	 to	 25	 years	 of	 Belagavi	 were	 included	 in	 the	 study.	
Any athletes taking medicines regularly or under diet 
restriction regimen, having any discomfort or back pain 
while	 performing	 trunk	 flexion	 activity,	 or	 having	 any	
recent abdominal pain or surgery were excluded in the 
study.	Also,	the	female	athletes	during	first	two	days	of	the	
menstrual cycle were excluded.1 They were briefed about 
the nature and procedure of the study. Only those willing to 
participate	were	recruited	for	the	study.	A	Written	informed	
consent was obtained from them. All the participants were 
processed through one minute sit up test.

The test procedure required the athletes to lie down 
on	exercise	mat	with	knees	bent,	feet	flat	on	the	mat	and	
hands	placed	on	ears.	The	athletes’	feet	were	held	by	an	
assistant.	The	assistant	had	to	give	the	command	“GO”	
and simultaneously start the stop watch. On listening 
the	command,	 the	subjects	had	to	lift	 their	upper	body	

and touch their knees with elbows and perform the same 
as many times as possible for next one minute. This 
procedure included three trials of SUT, each for one 
minute.	The	final	score	was	the	best	of	the	three	attempts.	

OUTCOME MEASURES

One	minute	Sit-Up	Test	is	a	physical	fitness	battery	
commonly used to evaluate the endurance of an athlete. 
Performing as many repetitions of sit-up as possible in 
one minute duration of time reveals the endurance level 
of that athlete.3,12

Materials: An exercise mat, a stopwatch and a hand 
held tally counter

Scoring: The completion of one sit up was coming up to 
knee	and	going	back	down	flat	on	the	mat.	Only	correctly	
performed sit up were counted.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 
software 21 version. Comparison and correlation of 
male and females athletes in terms of maximum number 
of	sit	ups	in	one	minute	was	done	using	t	test.	Level	of	
significance	was	set	at	p<0.05.

RESULTS

The total 220 athletes participated in this study, 
out	of	which	108	were	male	athletes	and	rest	112	were	
female athletes. All the participants were competed in 
either college (4), district (104), state (57), national (46) 
or	international	level	(9).	The	participant’s	mean	±	SD	
years	 of	 playing	was	 3.83	 ±	 2.54	 years.	 The	 years	 of	
playing of male athletes was 3.67±2.43 whereas that of 
female was 3.97±2.64 respectively.

The best of three sit up attempts of male was 
36.04±6.37	 while	 that	 of	 female	 was	 30.82±6.8	
respectively.  Figure 1 shows that value of the best of 
three sit up attempts of male was comparatively more 
than females. Table 1 shows the values of the one 
minute sit up repetitions in the athletes of Belagavi city. 
The	standard	repetitions	of	overall	athletes	was	33.38	±	
7.08	in	the	ranges	of	20	to	76.	The	duration	of	playing	
of	 athletes	 had	 significantly	 shown	effect	 in	 the	 sit	 up	
repetitions (Table 2, 3, 4).
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Figure 1: Comparison of male and females with mean Best of three attempts

Table 1: Normality norms of Best of three attempts scores in male, female and as a total

Best time
Total Male Female

Range No Range No Range No
Poor 20.00-26.00 27 20.00-26.00 3 20.00-26.00 24
Good 26.01-40.00 174 26.01-40.00 90 26.01-40.00 84

Excellent 40.01-76.00 19 40.01-66.00 15 40.01-76.00 4
Total 20.00-76.00 220 20.00-66.00 108 20.00-76.00 112

Mean best time 33.38 36.04 30.82
SD best time 7.08 6.37 6.81

Note:	Poor:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Excellent:	>mean+SD

Table 2: Correlation between best of three attempts scores with Duration of playing as a whole

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.2819 3.0247 0.0031*

*p<0.05

Table 3: Correlation between best of three attempts scores with duration of playing in males

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.3423 3.7513 0.0003*

*p<0.05
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Table 4: Correlation between best of three attempts 
scores with duration of playing in females

Variables
Correlation between best of three 

attempts scores with
r-value t-value p-value

Duration of 
playing 0.1666 1.7398 0.0848

DISCUSSION

The primary purpose of this study was to record 
the Sit-Up Test (SUT) for one minute in the various 
athletes of Belagavi City. In this study, 220 athletes from 
Belagavi	 city	 and	 of	 different	 competitive	 level	 were	
participated. The participants were experienced athletes 
having	average	of	3.83	±	2.5	years	of	playing	duration	
in either college level/district level/state level/national 
level/international level competitions.

Previous studies have already proven that sit up 
test is used for testing and maintaining the muscular 
endurance.3 This study supports and add some norms to 
the	study	done	by	Sarah	L.	Strand	et	al.	 (2014)	which	
stated that sit up test is the battery required to check the 
muscular endurance. They had concluded that sit up test 
along with some other test like curls up, push up and 
planks are used to test as well as maintain the muscular 
endurance of the athletes. 

There are studies done for the values of sit up test 
in athletes other than the Indian athletes. That values are 
used	as	the	global	standard.	According	to	Golding	et	al.	
(1986),	 the	normal	values	of	this	test	ranges	from	25	to	
49	repetitions	per	minute	for	male	athletes	whereas	18	to	
43 repetitions per minute for female athletes respectively. 
They	 had	 divided	 into	 seven	 categories	 of	 athletes’	
endurance i.e. excellent, good, above average, average, 
below average, poor and very poor. Similarly, this 
study also graded the endurance level into three grades; 
excellent, good and poor. This study provides the values 
of sit ups test for the athletes Belagavi city to match them 
and even train them as per the global standards.

According	to	Kathryn	M.	Refshauge	et	al,	the	ability	
to perform the exercise using the core muscles in female 
athletes has comparatively less than the male athletes. 
This study also found that the ability to perform the 
sit up repetitions in one minute time duration is more 
in male athletes of Belagavi city in compare to female 

athletes. Besides this the duration of playing the sports 
has	 significantly	 affected	 the	 sit	 up	 repetitions.	 This	
study provides the facts that the endurance level in the 
athlete is more if the athlete is experienced and has the 
longer duration of sports exposure.

Future Scope: The result of this study might be useful 
in future to set the abdominal endurance program as well 
as to rate the endurance level of the athletes of Belagavi 
City. This value will even be helpful to train the athletes 
of Belagavi further to match the global standards. Future 
study must also be conducted to see if the improved core 
endurance	influences	the	performance	of	the	athletes.

Limitations: There must be large sample to generalize 
the value of this test.

CONCLUSION

This study provided the spectrum of the common 
values	of	the	sit	up	test	for	the	different	males	and	females	
Indian athletes. These values might be used as a baseline 
data required for timed sit-up program to apply on the 
Indian	athletes	as	utterly	or	nationally	fitness	batteries.
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ABSTRACT

Background:	Mechanical	low	back	pain	is	an	impairment	of	musculoskeletal	system.Lifetime	prevalence	of	
low	back	pain	is	60-85%.	Frequent	micro-trauma	to	the	structures	of	the	spine,	poor	control	and	stabilization	
leads	to	LBP	and	eventually	causes	functional	limitation.

Purpose:	To	find	whether	Core	Stabilization	Training	with	Pressure	Biofeedback	could	reduce	pain	and	
improves functional activity in patients with mechanical low back pain.

Aim:	To	study	the	effectiveness	of	Core	Stabilization	Training	with	Pressure	Biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Objective:	To	find	out	the	effect	of	core	stabilization	training	with	pressure	biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Method:	The	study	was	conducted	on	30	subjects	between	the	age	group	of	20-25	years	with	mechanical	
low back pain and according to the inclusion criteria were recruited in the study. NPRS at rest and activity, 
Modified	ODI	was	assessed	PRE	and	POST	treatment.

Results:	P	value:	less	than	0.05	for	NPRS	(pain	at	rest	and	activity)and	modified	ODI	i.e.	core	stabilization	
training with pressure biofeedback had statistical improvement in NPRS (Pain at rest and activity) and 
modified	ODI	score.

Conclusion:	Core	stabilization	training	with	pressure	biofeedback	is	effective	in	reducing	pain	(at	rest	and	
activity)	and	functional	disability	in	subjects	between	the	age	group	of	20-25	years	with	mechanical	low	
back pain.

Keywords: Mechanical low back pain, Core stabilization training, Pressure biofeedback unit.

INTRODUCTION

Low	 back	 pain	 is	 a	 common	 musculoskeletal	
impairment	 affecting	 80%	 of	 population	 at	 some	
point in their life. It is an important clinical, social, 
economic	 and	 public	 health	 issue	 affecting	 population	
indiscriminately. It is considered to be one of the leading 
causes of disability contributing to more sickleaves1. In 
India	incidence	of	LBP	in	general	population	was	found	
to	be	23.09%	and	has	lifetime	prevalence	of	60-85%	2.

Mechanical	 low	back	pain	 can	be	defined	as	back	
pain caused by placing abnormal stress and strain on 
vertebral column and muscles typically, arises from bad 
habits, such as poor posture, poorly designed seating 

and improper bending and lifting activities. Mechanical 
low back pain is characterized by increase in pain with 
motion	and	decreases	with	rest.	Chronic	pain	is	defined	
as pain lasting more than 12 weeks3. Characteristic 
features of mechanical low back pain: pain often refers 
to	the	buttocks	and	thigh,	morning	stiffness,	there	is	pain	
on	forward	flexion	and	aggravated	by	motion4.

Core	stability	exercise	can	be	defined	as	restoration	
of augmentation of the ability of the neuro-muscular 
system to control and protect the spine from the 
injury.	The	 local	muscles	are	 said	 to	be	crucial	 in	 this	
mechanism.5 Muscles related to core stability are 
multifidus,	 transverses	 abdominis,	 external/internal	
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oblique abdominis, paraspinalis. It has been speculated 
that this method of training may be useful in decreasing 
the risk of back pain.6 Previous studies suggested 
that Core stabilization exercises showed marked 
improvement, while treating for long duration such as 
8	weeks	duration.	So	this	study	was	framed	with	shorter	
duration of 2 weeks.

Hence	this	study	was	intended	to	find	whether	Core	
Stabilization Training with Pressure Biofeedback could 
reduce pain and improve functional activity using NPRS 
and	Modified	Oswestry	index	in	patient	with	mechanical	
low back pain.

AIM

To	 study	 the	 effectiveness	 of	 Core	 Stabilization	
Training with Pressure Biofeedback in reducing pain and 
improving	functional	activity	in	subjects	with	mechanical	
low back pain between the age group of 20-25 years.

OBJECTIVE

To	find	out	 the	effect	of	core	stabilization	 training	
with pressure biofeedback in reducing pain and 
improving functional activity for 2 week period in 
subjects	with	mechanical	low	back	pain	between	the	age	
group of 20-25 years.

MATERIAL AND METHOD

It was an experimental study conducted on 30 patients 
with mechanical low back pain age between 20-25yrs was 
taken from NDMVP hospital. Convenient sampling with 
random allocation method was used in the study.

Figure 1: Materials used

Inclusion Criteria:

 z Male/female patients between the age group 20-25 
years having mechanical low back pain persisting 
for at least 6 months upto1 year.

 z A current pain level ranging less than 7 on the self-
reported Numeric pain rating scale (NPRS).

 z Patients complaining Pain when standing or sitting 
for a long time or Pain when driving long distance, 
getting in and out of a car or lifting activities.

 z Patient with minimum and moderate disability 
based	on	Modified	Oswestry	disability	index.

Exclusion Criteria:
 z Structural deformity
 z Systemic	inflammatory	disease
 z Nerve root compression
 z History of spinal surgery or fractures.

PROCEDURE

Subjects	clinically	diagnosed	with	mechanical	 low	
back pain were screened according to inclusion and 
exclusion criteria. Ethical clearance was obtained and 
informed	consent	was	taken	from	each	subject.	Subjects	
were	 briefed	 about	 the	 study	 &	 the	 intervention.30	
Patients were recruited and were given core stabilization 
training	 with	 pressure	 biofeedback.	 The	 effect	 of	
intervention was measured using outcome measures 
comprising of NPRS (pain at rest and activity) and 
Modified	ODI	before	and	after	2	weeks.

 1. Curl up: Subjects	 knees	 were	 bend	 from	 the	
supine position, knees were stabilized by the 
therapist. Directions were given to move head and 
shoulder slowly from the ground.

 2. Right Side Bridge:	Subjects	were	moved	to	right	
side lying and upper arm was aligned vertical on 
the	ground	and	elbow	flexed	to	90	degrees,	right	
elbow was on the ground and forearm rested on 
the	floor.	The	participants	were	asked	to	raise	the	
pelvis	from	the	floor	between	knees	and	elbows;	
and was instructed to hold it in a straight line 
“plank” position.7

Figure 2: Right Side Bridge
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 1. Birddog:	Subjects	were	instructed	to	stretch	left	
arm and right leg in a row simultaneously from 
the four-foot position.

 2. Transverse abdominus activation with pressure 
biofeedback:

 z Participants were instructed to lie in hook lying 
position.

 z A	pressure	Bio	feedback	cuff	was	placed	under	the	
first	lumbar	vertebra	to	second	sacral	vertebra	and	
was	inflated	to	40mmhg.

 z Participants were instructed to draw in his or her 
navel gradually (ADIM) and maintain the target 
pressure without any pelvic motion.

 z And while performing ADIM, pressure was 
increased to 2mmhg from the baseline i.e. from 40-
42mmhg.

Figure 3: Abdomen Drawing-in maneuver with 
pressure biofeedback

Intensity of each exercise: Each set: 5 sec hold, 5sec 
rest, 10sets.

Frequency of each exercise: 5 times a week for 2 weeks.

RESULT

Table 1: Intra-group comparison of Pain (NPRS) at rest

Parameter Follow up

Pain (NPRS at 
rest)

Pre Tx score 2.83	±		0.80
Post Tx score 1.48	±		0.63

t value 14.97
P-value (Intra-

group)
Pre-Rx v/s Post 

Rx
0.0001 

(Significant)

Values are Mean ± Standard deviation. P-values 
are	 obtained	 using	 paired	 t-	 test,	 after	 confirming	 the	
underlying normality assumption. P-value<0.05 is 
considered	to	be	statistically	significant.

Table 2: Intra-group comparison of Pain (NPRS) on 
activity

Parameter Follow up

Pain (NPRS at 
activity)

Pre Tx score 5.41	±		0.68
Post Tx score 3.38	±		0.68

t value 33.665
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

Parameter Follow up

Modified ODI 
(%)

Pre Tx score 27.3 ± 6.57
Post Tx score 17.24 ± 5.46

t value 25.7806
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

RESULT

The	 Pain	 (NPRS)	 at	 rest	 and	 activity,	 Modified	
ODI	Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

This	 study	was	aimed	 to	find	out	 the	outcomes	of	
core stabilization exercises using pressure biofeedback 
in reducing pain and functional disability in mechanical 
low	 back	 pain.	 This	 study	 included	 30	 subjects	 with	
mechanical low back pain of both genders between age 
group of 20-25 years. Through convenient sampling 
they were recruited randomly in the study and received 
core stabilization exercises using pressure biofeedback. 
Pain was measured using NPRS before intervention and 
after 2 weeks of intervention. Functional disability was 
measured using ODI before intervention and after 2 
weeks of intervention.

VARIABLE 1: PAIN (NPRS) AT REST

Using paired t test for analysis mean pre treatment 
Pain (NPRS) at rest score ,the p value obtained was 
<0.05	 which	 implies	 that	 it	 is	 statistically	 significant.	
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Thus	treatment	had	an	effect	in	reducing	pain	at	rest	in	
patient with mechanical low back pain after 2 weeks of 
treatment. The result found in our study is accordance 
with	 study	 done	 by	 Serish	 ali	 et	 al	 (2017)	 on	 effect	
of lumbar stabilization exercises in the management 
of chronic low back pain. It was 2 weeks protocol. 
Outcome	 measures	 used	 were	 NPRS,	 Modified	 ODI	
and goniometer. The study concluded that lumbar 
stabilization along with conventional physiotherapy 
are	found	to	be	more	effective	in	chronic	low	back	pain	
management in reducing pain and functional disability.8

One of the important factors that modulate nociceptor 
sensitivity is the acidity (pH) of the surrounding tissue 
in the lumbopelvic region. An altered pH of the local 
muscles of the lumbopelvic region is related to the 
accumulation	 of	 inflammatory	 soup	 and	 mechanical	
sensitization of the peripheral and central nocicepetor 
among	patient	with	chronic	low	back	pain.	Goal	of	Core	
stabilization exercises is to increase circulation and 
movements of the lumbopelvic region to wash out the 
retained	 inflammatory	 mediators	 and	 facilitate	 muscle	
activation and thus reduces the low back pain.9

Reduction in pain may also be due to Core exercises 
enhances the endurance of central part of the trunk, 
reduces	 the	 tension	 in	 the	 ligaments	 and	 joints	 of	 the	
spine	 fix	 them	 in	 the	 neutral	 position	 reduce	 the	 pain	
intensity.10

VARIABLE 2: PAIN (NPRS) AT ACTIVITY.

Using paired t test for analysis Pain (NPRS) at 
activity, p value obtained was <0.05 which implies that 
it	 is	 statistically	significant.	Thus	 the	 treatment	had	an	
effect	 in	 reducing	 pain	 during	 activity	 in	 patient	 with	
mechanical low back pain after 2 weeks of treatment.

The result found in our study is accordance with 
studies done by Suresh Babu Reddy (2015) on	Effect	of	
core stabilization program and conventional exercises 
in the management of chronic mechanical low back 
pain .They performed a randomized control trial on 40 
subjects	between	age	group	30-50.	Result	showed	 that	
the	outcome	of	this	study	had	highly	significant	statistical	
changes lead us to the conclusion that “Core stabilization 
program	is	more	effective	in	the	management	of	chronic	
mechanical low back pain than conventional exercises.”11

Reduction of pain on activity may be due to 
Core stability exercises produces low load isometric 

contraction	 thus	 producing	 hypoalgesic	 effect	 on	
contracting body part as it activates central inhibitory 
pain mechanism by static muscle contraction thus 
upsurge the secretion of beta endorphins and activates 
the system that regulates pain. Central inhibitory pain 
mechanism activates secretion of endogenous opioids 
and in turn reduces the pain perception.12

VARIABLE 3: FUNCTIONAL DISABILITY 
[MODIFIED OSWESTRY DISABILITY 

INDEX (ODI)]

Using	 paired	 t	 test	 for	 analysis	 for	modified	ODI	
score, p value obtained was <0.05 which implies that 
it	 is	 statistically	 significant	The	mean	pre-treatment	of	
scores	of	modified	ODI,	the	p	value	obtained	was	<	0.05	
which	implied	that	it	was	statistically	significant	thus	the	
treatment had	 an	 effect	 on	 reducing	 the	 disability	 and	
improving function in patients with mechanical low 
back pain after 2 weeks of treatment.

Similar	study	on	effectiveness	of	core	stabilization	
exercises on functional disability in patients with chronic 
low back pain results of the study were in accordance 
to our study showing improvements in the oswestry 
disability	Questionnaire	scores	post	treatment	performed	
by	Amila	Kapetanovic	et	al.	(2016).13

Reduced disability may be due to improved motor 
control caused by core stabilization training. Motor 
control plays a crucial role in stabilizing spinal system. 
Maintaining lumbar spinal stability involves three 
interactive systems: passive support system, which 
relies on ligaments and fascia of skeletal muscle; the 
active contraction system, in which lumbar spinal 
movements and stability are maintain by contracting 
the core muscles; and the central nervous system which 
place a leading role in motor control. The CNS can 
respond to the sensation produced in active and passive 
system by using the central nerves to control motor 
co-ordination. The CNS governs physical action and 
prevents interference in order to maintain spinal stability 
and lumbar spinal movements.14

Improved functional activity may be due to 
following mechanism it involves stabilization via 
intra-abdominal pressure, which reduces compressive 
forces in the core system. During augmented drawing 
in of the abdominal wall training, the deep abdominal 
muscles contract against the viscera, pushing the viscera 
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superiorly into the diaphragm and inferiorly into the 
pelvic	floor.	This	results	in	increased	abdominal	pressure,	
which elevates the diaphragm and leads to contraction of 
pelvic	floor	musculature	while	concurrently	assisting	in	
intersegmental stabilization of the lumbo-pelvic system 
(Stanton	T	2008).15

Another reason to improve functional activity 
may be due to plastic changes at the brain due to 
exercising	specific	muscle	of	the	lower	back	region.	In	
turn reprogramming the brain for optimal stabilization 
targeting	 right	 muscle	 for	 right	 task	 thus	 the	 subjects	
were more focused and attentive toward exercise by 
giving visual biofeedback during training session.16

CONCLUSION

Core stabilization training with pressure biofeedback 
is	 effective	 in	 reducing	 pain	 (at	 rest	 and	 activity)	 and	
functional	disability	in	subjects	between	the	age	group	
of 20-25 years with mechanical low back pain.

Limitations of the Study

 z No follow up was done after the said duration of 
study hence, long-term outcomes of the both the 
treatment techniques were not evaluated.

 z 	Outcome	measures	were	purely	subjective.

 z Quantitative	measures	were	not	used	to	compare	the	
effect	of	individual	exercises	on	isolated	muscles	to	
know	which	exercise	gives	better	effect	in	reducing	
pain and disability.
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ABSTRACT

Osteoarthritis	 (OA)	 is	 the	most	 common	musculoskeletal	 condition	 affecting	 the	quality	of	 life	of	 older	
adults.	Aim	of	this	experimental	comparative	study	is	to	compare	the	effectiveness	of	proprioceptive	circuit	
exercises	versus	open	kinematics	chain	exercises	on	pain	&	improve	muscle	strength	and	physical	function	
in Osteoarthritis knee patients. The data of 60 OA knee patients were collected from the Parul Sevashram 
Hospital, Vadodara. The patients were divided into two groups, group A was given proprioceptive circuit 
exercises and group B was given open kinematic chain exercises. A pretest outcome measures i.e., NPRS, 
MMT	and	WOMAC	were	given.	Interventions	were	carried	out	for	3	weeks.	The	results	were	derived	by	
using statistical methods with the help of statistics software Mad Calc, within group comparison “paired t 
test”	and	between	group	comparisons	“unpaired	t	test”	was	used.	There	was	significant	differences	in	pretest	
and	post	values	within	two	outcome	variables	of	each	group	but	there	was	significant	differences	seen	when	
two	outcome	measures	of	each	group	were	compared.	The	study	showed	that	both	groups	are	effective	in	
reducing	 pain	 and	 improved	muscle	 strength	&	physical	 function	 in	 knee	 osteoarthritis.	After	 exercises	
between	both	groups	proprioceptive	 circuit	 exercise	group	A	was	 extremely	 statistically	 significant	 than	
open	kinematic	chain	group	B.	So	group	A	indicating	more	reducing	pain	and	beneficial	Effect	on	reducing	
pain, improved muscle strength, physical function in OA knee patients.
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INTRODUCTION

Osteoarthritis (OA) is the most common 
musculoskeletal	condition	affecting	the	quality	of	life	of	
older	adults.		Three	major	physical	impairments,	such	as	
knee	pain,	stiffness,	and	decreased	quadriceps	strength,	
are highly associated with knee OA and are believed to 
contribute to physical disability and progression of the 
disease.1 For patients with knee osteoarthritis, exercise 
is	the	most	common	and	effective	therapy	for	enhancing	
knee function and reducing pain; it is also more cost-

effective	 than	 other	 types	 of	 medical	 interventions.	
However, its mechanism is not fully understood.2 It has 
being estimated that the number of people over the age 
of	65	years	will	be	doubled	in	the	first	two	decades	in	the	
21st century.3 In the third National Health And Nutrition 
Examination Survey (NHANES III), approximately 37% 
of	participants	age	>	60	years	or	older	had	radiographic	
knee OA.4 A recent survey in India reported that the 
prevalence of OA in older adults more than 65 years of 
age was 32.6% in the rural population and 60.3% in the 
urban population.5

There are two types of osteoarthritis. Primary 
osteoarthritis is a chronic degenerative disease that 
is commonly related genetic inheritance.6 Secondary 
arthritis this tends to show up earlier in life, due to an 
injury,	 kneeling	 or	 squatting	 for	 extended	 amounts	 of	
time, diabetes, or obesity.6
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Osteoarthritis is a degenerative condition primarily 
affecting	 the	 articular	 cartilage.	 Changes:	 increase	
in water content and depletion of the proteoglycans 
from	 the	 cartilage	 matrix;	 its	 fibrillation;	 cartilage	
abraded by contact between the opposing articular 
surfaces; underlying bone exposed; subchondral bone 
becomes hard and glossy; bone at the margins of the 
joint	 hypertrophies	 to	 form	 a	 rim	 of	 projecting	 spurs	
known as osteophyte. A similar mechanism results in 
the formation of subchondral cysts and sclerosis.7 The 
loose	 flakes	 of	 cartilage	 incite	 synovial	 inflammation	
and thickening of the capsule, leading to deformity and 
stiffness	of	the	joint.	Often	one	compartment	of	a	joint,	
the	medial	compartment	is	affected	more	than	the	lateral,	
leading to a varus deformity (genuvarum).7 Weaknesses	
of the shock-absorbing and weight-bearing muscles may 
lead to structural damage of the articular cartilage and 
subchondral	 bone,	 as	 well	 as	 decrease	 joint	 stability,	
which is a risk factor for knee OA progression.8

The advantages of a proprioceptive circuit exercise 
are reduced muscle fatigue, which is generally observed 
during resistance exercise, and improved exercise 
efficiency	by	minimization	of	the	recovery	time	between	
exercise sets.2 An	 Open	 Kinematics	 Chain	 (OKC)	 is	
performed	 when	 the	 limb	 is	 not	 fixed	 and	 allowed	 to	
move freely through space. It helps in decreasing the 
joint	 compression.9 Exercise helps in decreasing pain, 
improving strength and endurance, improving range of 
motion and connective tissue elasticity as well as exercise 
decreases functional limitation by improving walking 
speed, gait, physical activity and decreasing depression 
and anxiety.3 An open kinetic chain leg extension exercises 
have been the traditional means of strengthening the 
quadriceps muscle, however several authors report that 
these exercises exacerbate the symptoms in many patients 
with patello-femoral arthritis.10

The strength of the knee extensor muscles was 
greater	 than	that	of	 the	knee	flexor	muscle	at	baseline,	
and an OA related reduction in muscle strength was 
observed only in the knee extensor muscles, that is, in the 
quadriceps muscles, which is deemed as the cause of the 
pain	and	physical	dysfunction	of	the	knee	joint	in	these	
patients8. Thus, such as knee isokinetic exercises, knee 
extension	and	flexion	exercises	from	a	sitting	position,	
straight leg raising exercises, and knee curl exercises)8. 

AIM

To	 compare	 the	 effectiveness	 of	 proprioceptive	
circuit exercises versus open kinematics chain exercises 

on pain and improve muscle strength and physical 
function in osteoarthritis knee patients. 

METHODOLOGY

This was an experimental study carried out in 
College of Physiotherapy, Parul Institute, Vadodara. 
Data	 of	 60	 indoor	 patient	 of	 OA	 Knee,	 age	 between	
40 to 65 years8, irrespective of gender, collected from 
Parul Sevashram Hospital, Vadodara. Study done by 
verbal consent of patients of unilateral of OA knee and 
pain for a duration of more than 3 months8; diagnosis 
with degenerative OA and had radiological stage 2 and 
3	 unilateral	 OA	 knee	 according	 to	 the	 Kellgren	 and	
Lawrence	scale.14 Exclusion of patients of previous and 
recent	traumatic	injury	to	knee,	subjects	with	secondary	
OA knee, serious medical condition such as heart or 
pulmonary conditions, spinal problems and patients with 
recent knee surgery.

The testing procedure was properly explained to 
subjects.	Two	Groups	A	and	B	made.	Each	 consist	 30	
OA	knee	patients.	Group	A	were	perform	Proprioceptive	
Circuit Exercise Program.2 The detail exercise program 
consisted of repetition of walking in place and four 
different	 types	 of	 proprioceptive	 circuit	 exercise,	
including wall slides, half squats, lunges, stationary 
bicycle.	Group	B	were	perform	Open	Kinematic	Chain	
Exercises in form sitting knee extension, prone knee 
bending, hamstring curls, chair scoots were perform in 
sets of 10 repetitions; 1 set of all exercises were perform 
twice a day for the 1st week, and this were progress to 2 
sets twice a day until the 3rd week and then 3 sets twice a 
day until the 5th week. 

To outcome measures of the OA knee patients will 
be performed by following ways: (1) Pain intensity will 
be given by NPRS (Numerical Pain Rating Scale)8,11, 
all the participants completed the NPRS by indicating 
the average pain level experienced before and after the 
intervention.	(2)	WOMAC index	(Western	Ontario	and	
Mc. master universities osteoarthritis index)8,12 perceived 
pain,	knee	stiffness	and	functional	ability	will	be	assess	
by	 WOMAC	 index,	 done	 initially.	 The	 individual	
completing	the	scale,	rated	her	perceived	pain,	stiffness	
and	functional	ability	on	a	5-point	Likert’s	scale	which	
is scored from 0-4 i.e.:- o-none, 1-slight, 2-moderate, 
3-severe, 4-extreme. (3) MMT (Manual Muscle Test)13, 
will be a convenient tool for evaluating the muscle 
strength and level of impairment. Muscle strength is 
rated from 0 to 5 according to the muscle performance 
against resistance.



     90      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

Data	analysis	was	conducted	with	Microsoft	Word	
and Excel Medcalac version 17.9.7 have been used to 
generate	graphs,	tables	etc.	Paired	‘t’	 test	was	used	for	
analysis	NPRS,	WOMAC	and	MMT	pre-post	within	the	
Group	A	and	Group	B	with	calculation	of	values	obtain	

as	 data	 during	 study.	 Un-paired	 ‘t	 ’	 test	 was	 used	 for	
analysis	NPRS,	WOMAC	and	MMT	post	 intervention	
between	 Group	 A	 and	 Group	 B	 with	 calculation	 of	
values obtain as data during study.

OBSERVATIONS

Table 1: Comparison of pre and post NPRS in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 7.133 1.008

-3.166 0.746 -3.441	to	-2.88 <0.0001
Post-test 3.9667 1.129

B
Pre-test 7.300 0.8769

-2.500 0.7311 -18.730 <0.0001
Post-test 4.800 1.0635

Table 2: Comparison of pre and post WOMAC in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t – value p - value

A
Pre-test 73.33 8.94

-20.933 5.1457 -22.85	to	-19.011 <0.0001
Post-test 52.40 10.42

B
Pre-test 73.63 7.75

-11.4000 3.3073 -18.880 <0.0001
Post-test 62.23 8.35

Table 3: Comparison of pre and post MMT flexors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.67 0.088 7.6158 <0.0001
Post-test 3.67 0.48

Table 4: Comparison of pre and post MMT extensors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.70 0.085 8.226 <0.0001
Post-test 3.70 0.47

Table 5: Comparison of score difference in flexors and extensors after exercise between Group A & Group B

Muscle Group Mean SD Mean Difference SD Difference t–value p-value

Flexors
A 1.60 0.50

0.93 0.126 7.3928 <0.0001
B 0.67 0.48

Extensors
A 1.60 0.50

0.90 0.125 7.2250 <0.0001
B 0.70 0.47
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Table 6: Comparison of post NPRS, Post WOMAC, post MMT flexors and extensors in Group A & Group B

Test NPRS WOMAC MMT flexors MMT extensors
Group  A B A B A B A B
Mean 3.97 4.80 52.40 62.23 4.60 3.67 4.60 3.70

For	pre	–	post	NPRS	 in	Group	B	 the	 two-tailed	p	
value	 is	 <	 0.0001,	 considered	 extremely	 significant	 t	
=	 -18.730	with	29	degrees	of	 freedom.	For	pre	–	post	
WOMAC	in	Group	B	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 -18.880	 with	 29	
degrees	 of	 freedom.	 For	 pre	 –	 post	 MMT	 flexors	 in	
Group	B	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 7.3928	 with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	 t	=	8.226	with	29	degrees	of	 freedom.	For	
comparison	of	score	difference	in	flexors	after	exercise	
between	Group	A	and	Group	B	 the	 two-tailed	p	value	
is<	0.0001,	considered	not	significant	t	=7.3928	with	58	
degrees	of	freedom.	Comparison	of	score	difference	in	
extensors	after	exercise	between	Group	A	and	Group	B	
the two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

Ganvir	 SD	 et	 al1	 effect	 of	 open	 chain	 exercises	 on	
muscle strength and function in elderly patients with 
knee Osteoarthritis. A hundred patients were randomized 
into	two	Groups.	Experimental	Group	A	performed	open	
chain exercises in form of isometric quadriceps and 
straight leg exercises for 5 days a week for 5 days whereas 
control	Group	B	did	not	perform	any	exercises.	All	 the	
measurements were taken at baseline (week 0) and at the 
end	 of	 the	 trial	 at	week	 5.	 Resulted	 in	 between	Group	
comparisons, pain intensity, and improvement in function 
in	 isometric	 exercises	 Group	A	 at	 the	 end	 of	 5th week 
were	significantly	greater	than		those	of	control	Group	B	
(p<0.05) and concluded the 5 week isometric quadriceps 
exercise	program	showed	beneficial	effects	on	quadriceps	
muscle strength, pain, and functional disability.

For	post	NPRS	between	Group	A	and	Group	B	the	
two-tailed p value is equals 0.0047, considered extremely 
significant	t	=	2.9428	with	58	degrees	of	freedom.	For	
post	WOMAC	between	Group	A	and	Group	B	in	the	two-
tailed p value is equals 0.0002, considered extremely 
significant.	t	=	4.0320 with	58	degrees	of	freedom.	For	
post	MMT	flexors	between	Group	A	and	Group	B	 the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.3928	with	58	degrees	of	freedom.	For	
post	MMT	extensors	between	Group	A	and	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

DISCUSSION

Diminished	 knee	 joint	 proprioception	 is	 highly	
correlated with the level of pain, and the interaction 
between proprioception and muscle strength is closely 
related to functional body movements. This indicates 
that application of proprioceptive circuit exercise 
improves	proprioception	and	knee	joint	muscle	function,	
thereby	reducing	patient	pain.	Strengthening	knee	joint	
muscle function likely helps reduce pain. This study 
showed that proprioceptive circuit exercise in patients 
with	degenerative	knee	Osteoarthritis	can	be	an	effective	
way	 of	 strengthening	 knee	 joint	 muscle	 function	 and	
reducing pain. The results are expected to provide a 
useful	 basis	 for	 future	 efforts	 to	 enhance	 knee	 joint	
functions and improve pain control in patients with knee 
osteoarthritis.2

We	got	significant	improvement	after	3	weeks	post	
treatment	of	the	outcome	measures	of	two	Groups.	For	
pre	–	post	NPRS	 in	Group	A	 the	 two-tailed	p	value	 is	
<	 0.0001,	 considered	 extremely	 significant.	 t	 =	 -3.441	
to	 -2.88	 with	 29	 degrees	 of	 freedom.	 For	 pre	 –	 post	
WOMAC	in	Group	A	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 22.85	 to	 -19.011	
with	29	degrees	of	freedom.	For	pre	–	post	MMT	flexors	
in	Group	A	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 17.5879	with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	A	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	17.5879	with	29	degrees	of	freedom.	

Sung-bum J et al2 applied proprioceptive circuit 
exercise to patients with degenerative knee Osteoarthritis 
and	examined	its	effects	on	knee	joint	muscle	function	
and the level of pain. In this study, 14 patients with 
knee	 osteoarthritis	 in	 two	 Groups,	 a	 proprioceptive	
circuit	exercise	Group	 (n=7)	and	control	Group	 (n=7),	
were	 examined	 and	 was	 used	 to	 assess	 knee	 joint	
muscle function, and a visual analogue scale was used 
to measure pain level and resulted in the proprioceptive 
circuit	exercise	Group,	knee	 joint	muscle	 function	and	
pain	levels	improved	significantly,	whereas	in	the	control	
Group,	 no	 significant	 improvement	 was	 observed	 and	
concluded a proprioceptive circuit exercise may be an 
effective	way	 to	strengthen	knee	 joint	muscle	 function	
and reduce pain in patients with knee osteoarthritis.
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Metgud S et al14	 said	 to	 compare	 the	 effect	 of	
proprioceptive exercises in osteoarthritis and total 
replaced	 knees	 using	 the	 knee	 society	 score	 and	 joint	
position sense. Participants were divided into two 
groups;	Group	A	comprised	of	the	total	knee	replacement	
and	Group	B	was	the	osteoarthritis	group.	Group	A	was	
given exercises along with ambulation and static and 
resistance cycling and training of functional activities. 
Group	B	was	given	exercises	and	seven	proprioceptive	
exercises followed by continuous short wave diathermy 
cross-fire	 method	 for	 15	 minutes.	 The	 results	 show	 a	
significant	 difference	 between	 the	 two	 groups	 using	
VAS	and	JPS	whereas	showed	no	significant	difference	
between	the	two	groups	on	using	the	KSS	and	concluded	
that	proprioceptive	exercises	are	beneficial	in	improving	
the	joint	position	sense	in	patients	with	osteoarthritis	as	
well as total knee replacements.

CONCLUSION

Both	 groups	 were	 statistically	 significant	 and	
showed	 beneficial	 effect	 on	 reducing	 pain,	 improved	
muscle strength, physical function in OA knee patients 
but after exercises between both groups proprioceptive 
circuit	 exercise	 Group	 A	 was	 extremely	 statistically	
significant	 than	 open	 kinematic	 chain	 Group	 B.	 So	
Group	A	 indicating	more	 reducing	 pain	 and	beneficial	
effect	 on	 reducing	 pain,	 improved	 muscle	 strength,	
physical function in OA knee patients. Hence alternative 
hypothesis is accepted.
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ABSTRACT

Objective:	The	main	objective	of	 this	study	was	 to	evaluate	 the	efficacy	of	Body	awareness	 therapy	on	
depression in geriatric population

Design: A Pre- Post Experimental Design.

Participants and Interventions:	 30	geriatric	 persons	who	had	 a	 score	of	more	 than	5	on	 the	Geriatric	
Depression	scale	(GDS)	were	enrolled	in	the	study.	They	were	given	Body	Awareness	Therapy	(BAT)	for	a	
period of 3 weeks 3 times a week for 40 minutes.

Main Outcome Measures:	Geriatric	Depression	scale	was	used	as	a	self	rating	screening	tool	to	measure	
depressive symptoms in older adults at the commencement and termination of BAT.

Results:	Statistical	analysis	was	done	comparing	the	pre	and	post	GDS	using	the	paired	t	test.	There	was	
12.92%	change	in	the	values	and	the	p	value=	.0001	which	is	significant	(p<0.05).

Conclusion:	Body	Awareness	Therapy	has	been	shown	to	be	effective	in	reducing	depressive	symptoms	in	
the geriatric population.

Keywords: Geriatrics with depression, body awareness therapy, older Persons QOL

INTRODUCTION

India has been given the tag of an aging nation, 
India’s	health	programs	have	shed	light	on	the	problems	
faced by middle aged persons, maternal and child 
health and disease control. Due to the rise in modern 
technology and health care facilities there is a rise 
in the geriatric population. There is the other face of 
the coin which needs to be explored in terms of the 
medical and socioeconomic status of these geriatric 
individuals1. According to the National Institute of 
Mental Health, Depression is persistent sad or empty 
mood, a feeling of hopelessness, pessimism, feelings 
of guilt, worthlessness, helplessness, loss of interest, 
decreased  energy and fatigue, being slowed down 
while	performing	activities,	difficulty	 in	concentrating,	
remembering and making decisions2. It is often ignored 
or goes unnoticed in the elderly and has a considerable 
impact on physical health, social systems and overall 
functioning putting depression in the top most position 
to be the leading cause of functional impairment 
worldwide3,4 . A study conducted on the point prevalence 

of depression in geriatric persons in India is found to be 
from 13% to 25%5.  There are various pharmacological 
drugs available for the treatment of depression like 
Selective serotonin reuptake inhibitors (SSRI), Tricyclic 
antidepressants(TCA) and Monoamine oxidase 
inhibitors (MAOI) but the long term prognosis is subtle 
with incomplete recovery and higher rates of relapses 
(50%-90%) over a period of 2 -3 years. The goal of 
rehabilitation is not only the treatment of depression but 
to minimize or prevent the recurrence3,6 .

Body	awareness,	is	the	subjective,	phenomenological	
aspect of proprioception and interoception that enters 
conscious	 awareness,	 and	 is	 modifiable	 by	 mental	
processes including attention, interpretation, appraisal, 
beliefs,	 memories,	 conditioning,	 attitudes	 and	 affect7. 
Body Awareness Therapy (BAT) is a physiotherapeutic 
approach	 for	 the	 adjustment	 of	 pathological	 tension	
in the body and also is the ability to recognize subtle 
body cues.  It has shown to be reduced in individuals 
with	 depression	 The	 main	 objective	 is	 improving	 the	
patient’s	ability	to	become	aware	of	 their	bodily	status	
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and to recapture normal balance of the body in BAT8. 
Neuroimaging studies also indicate changes in the 
structures of the brain involved in body awareness 
after BAT9. Evidence based treatments for depression 
continues to expand but the responses brought about by 
them are limited and the condition has a high relapse rate 
in the elderly3. Depression in this population is linked 
with	 financial	 problems,	 insecurity	 and	 loneliness	 as	
well as decreases body awareness1. There is a continuous 
need for research that predicts successful treatment 
outcomes in depression; an intervention that promotes 
a	holistic	change	is	likely	to	benefit	these	individuals10. 
BAT has been done for patients with chronic illness 
and depression but has not been conducted on elderly 
persons with depression9. Thus the aim of the current 
study	was	to	determine	effect	of	body	awareness	therapy	
on depression in geriatric population.

METHOD

In	 the	 region	 of	 Belgavi,	 Karnataka,	 n=67	
participants from 3 old age homes were screened using 
Geriatric	 Depression	 Scale	 in	 2017.	 The	 inclusion	
criteria	was	i)	Above	the	age	of	65	ii)	A	score	of	>5	on	
the	Geriatric	depression	scale	iii)	Understand	commands	
and iv) Ambulate with or without an assistive device.  
The exclusion criteria were that i) Cognitive impairment 
ii)  Pre-existing neurological condition that alters the 
higher mental functions iii) Any other psychiatric 
condition.	 Once	 they	 fulfilled	 the	 inclusion	 and	
exclusion	criteria	n=30	older	adults	were	included	in	the	
study.	The	Research	Ethics	committee	of	KLE	Academy	
of higher education, Belgavi, India approved the study 
and all the participants were provided a written informed 
consent prior to the commencement of the study. After 
the completion of the initial assessment; a three week, 
twice a week BAT intervention was given.

Intervention and Outcome Measure: Basic Body 
Awareness intervention was given; the treatment session 
lasted for a total of 40 minutes. The initial 5 minutes 
was orientation and breathing exercises subsequently 
10 minutes of soothing music after which a 10 minute 
relaxation	technique	in	this	case	Jacobson’s	relaxation.	
Following this three stages of progression of BAT for 

three weeks were given and culminating with 5 minutes 
of breathing exercise4.	 The	 first	 stage	 included	 lying	
down exercises, stretching and contracting gradually 
integrated with breathing and voice, standing exercises 
which included coordination exercises; these exercises 
were integrated into normal breathing. Stage two 
consisted of standing exercises like isolated movements, 
spot marching, weight shifts, posture exercises and non 
verbal exercises. All these exercises were coordinated 
with breathing. Stage three incorporated walking 
exercises	that	aimed	to	be	beneficial	in	a	natural,	relaxed	
and rhythmical gait with normal associated movements. 
Balance exercises and postural correction exercises 
were	 also	 included	 in	 this	 stage.	 Geriatric	 Depression	
Scale was used as a self rating screening tool to measure 
depressive symptoms in older adults, 15 items are present 
in the short form and the recall time is past week. It is 
designed as a self-administered questionnaire, though 
oral assistance and/or interview can be utilized. The total 
score is calculated by summing responses that endorse 
depression.	The	GDS	was	used	pre	and	post	BAT.

RESULTS

Statistical analysis was done comparing the pre and 
post	 GDS	 using	 the	 paired	 t	 test.	 There	was	 a	 12.9%	
change	in	the	values	and	the	p	value	=	0.0001	which	is	
significant.	Also	a	3	month	follow	up	was	taken	in	which	
the	p	value	was	0.0393	which	is	significant.

Table 1: Distribution of patients in the study

Variables Min Max Mean SD SE
Age 38.00 95.00 75.17 11.43 2.09

Height 1.37 1.89 1.61 0.13 0.02
Weight 38.00 90.00 60.10 16.03 2.93
BMI 14.81 31.62 23.01 4.19 0.76

Table 2: Baseline data

Gender No of participants % of participants
Male 8 26.67

Female 22 73.3
Total 30 100.00

Table 3: Pre and Post GDS scores; * Significant

Mean Std. Dv. Mean Diff. SD Diff. % of change Paired t p-value
Pretest 8.00 1.31

Posttest	3	Weeks	After	BAT 6.97 1.71 1.03 0.96 12.92 5.8693 0.0001*
3 Months Follow up 7.46 0.08 1.8222 0.0393*
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DISCUSSION

In	 the	 present	 study,	 the	 effects	 of	 BAT	 on	
depression	in	geriatric	persons	as	measured	by	the	GDS	
were	investigated.	The	GDS	appears	to	be	a	reliable	and	
valid instrument with scales of adequate consistency in 
this study population11. After the intervention and a three 
month	 follow	up,	 the	comparison	showed	significantly	
statistical results which indicated that BAT may be 
indicated	 and	 may	 have	 a	 carryover	 effect.	 GDS	 is	 a	
subjective	scale	and	the	“YES”	answer	questions	were	
the feeling of worthlessness, helplessness and their 
present situation. Some participants complained of 
memory issues and that they were easily fatigued. Yang 
B et al indicated that in relation to depression cognition 
has	 a	 negative	 influence12. This could be due to the 
frustration felt by the participant in relation to activities 
of	daily	living	if	memory	is	affected	.		The	participants	
in the present study were in a old age home away from 
their families, this may have given the “YES” on the 
GDS	 where	 they	 felt	 that	 they	 have	 no	 purpose	 and	
find	 that	 their	 life	 is	 empty,	while	many	had	 left	 their	
hobbies	 and	 quit	 doing	 the	 things	 that	 they	 enjoyed.	
Potter R et al conducted a study on the impact of the 
Physical Environment on depression of older residents 
in care homes, he concluded that the overall physical 
environment	did	not	have	a	major	role	in	their	depressive	
symptoms but outdoor access and social interaction had 
a positive relation to depression13.

DeJong et al conducted a study and noted that Body 
Awareness has been proposed to be the mechanism for 
BAT and it involves an attentional focus on and awareness 
of internal body sensations9. Several studies support the 
notion of body awareness in mindfulness training and 
thus takling depression which has been shown to have 
decreased levels of body awareness. Danielsson et al 
concluded	 that	 in	 major	 depression,	 BAT	 enhanced	
perceptual openness and challenged the numbness 
experienced in depression4. In addition, the pre and post 
GDS	scores	after	BAT	is	significant	as	p=0.0001	which	
indicates that body awareness is increased in apparently 
normal geriatric persons with depression in comparison 
to a study done on persons who have chronic illness with 
depression. The limitations were that the Body Awareness 
component was not scored and also follow up to determine 
the	lasting	effects	of	BAT	were	not	conducted.

CONCLUSION

In conclusion, the data that was collected and 
analyzed suggests that BAT decreases depression as 
measured	by	the	GDS.

It may be worthwhile to note that the interventions 
that encourage an overall wellbeing and change towards 
body	 awareness	 will	 benefit	 this	 target	 group.	 The	
limitations of this study was that the measure of initial 
and change in Body Awareness was not measured also 
the participants were not followed up to see the long 
term	efficacy	of	BAT
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ABSTRACT

Introduction:	Lateral	Ankle	Instability	has	been	one	of	the	common	causes	of	impairments	in	the	lower	
extremity	injury	resulting	from	repetitive	ankle	sprains	to	the	lateral	ankle	ligament	complex.	This	may	lead	
to pain and disturbed proprioception resulting in positional fault of articular surfaces, poor postural control 
and weight distribution. Physiotherapy thus aims in reducing the pain, realignment of the articular surfaces 
thereby	improving	postural	control	and	weight	on	the	affected	ankle	joint/s.	The	primary	purpose	of	this	
study	was	to	assess	the	immediate	effects	of	Mulligan	fibular	repositioning	ankle	taping	on	the	NPRS	and	
Weight	Distribution	in	a	case	of	Lateral	Ankle	Instability.

Method: A 20 year old female student, with left lateral ankle pain, had complains of chronic pain around 
the lateral malleolus since 2.5 months after playing basketball. The pain aggravated with squatting and 
forward lunges. The outcome measures were Numerical Pain Rating Scale that measured the pain intensity 
and percentage body weight distribution during squat as measured on Neurocom Balance Master System 
(version	9.1).	A	fibular	posterolateral-superior	tape	as	described	by	Mulligan	was	applied	on	an	undertape	
and the outcome measures were again noted. Results: Pre treatment and Post treatment, pain reduced from 
4/10 to 2/10 during squatting and forward lunge respectively. Also the Percentage of Body weight distributed 
on the left ankle improved immediately after the application of tape.

Conclusion: Fibular repositioning tape as described by Mulligan not only reduces pain but also improves 
the	weight	falling	on	the	affected	ankle	joint/s.

Keywords: Mulligan Tape, Lateral Ankle Sprain, Proprioception, Fibula repositioning tape.
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INTRODUCTION

Chronic Ankle Instability (CAI) is a common 
disability	 in	 the	 lower	 extremity	 injuries.	 It	 results	
from repercussions of acute ankle sprains leading to 
giving way sensation and self reported disability. 1 

Common	 mechanism	 of	 injury	 that	 is	 postulated	 is	
extremes	 of	 plantarflexion	 and	 inversion	 position	 of	
ankle	 where	 the	 weak	 anterior	 tibio-fibular	 ligament	
(ATFL)	 and	 calcaneofibular	 ligament	 (CFL)	 are	 prone	
for	 varying	 degree	 of	 injury	with	minimal	 force.2 The 

theories commonly postulated for the cause of CAI 
are: mechanical instability resulting from poor control 
by the ligaments and functional impairment resulting 
from loss of proprioception and mechanical instability 
which together leads to CAI. Damage to the ligaments 
often results in pathological laxity which leads to ankle 
being put in to vulnerable positions during functional 
activities	 causing	 subsequent	 injury.3 Restriction in 
arthrokinematics related to repetitive ankle sprains 
leads	 to	 positional	 fault	 at	 the	 inferior	 tibiofibular	
joint.	Individuals	with	CAI	may	have	an	anteriorly	and	
inferiorly	 displaced	 distal	 fibula.4	 The	ATFL	 ligament	
stuck in this position becomes more slack in resting 
position.	When	the	rearfoot	begins	to	supinate,	the	talus	
can	go	through	a	greater	range	of	motion	before	ATFL	
becomes taut, leading to further laxity and sprains.3 
Since	 ligaments	 play	 a	 major	 role	 in	 proprioception,	
lateral ankle instability that results in weakening of 
the	 ligaments	 may	 lead	 to	 insufficiencies	 in	 not	 only	
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proprioception but also postural control, neuromuscular 
control and functional impairments.3, 5

Since CAI leads to an antero-inferior positional 
fault	of	 the	distal	fibula	 leading	 to	 laxity	of	 the	 lateral	
ankle ligaments and disturbing the proprioception, 
methods	which	aim	to	reposition	the	fibula	are	needed	to	
treat such conditions. One of the methods for supporting 
such	 weakened	 ankle	 joint	 is	 application	 of	 tape	 as	
proposed by Mulligan 4. Taping is known to improve 
the neuromuscular proprioceptive and physiological 
processes,	 offering	 additional	 awareness	 of	 the	 foot	
position and direction of motion. Mulligan Ankle 
taping,	 in	 addition	 to	 these	 effects,	 may	 correct	 the	
antero-inferior	positional	fault	of	distal	fibula,	leading	to	
a better postural control and weight distribution. There 
are	 very	 few	 studies	 that	 have	 documented	 the	 effects	
of Mulligan Taping on the weight distribution in a 
functional activity. Hence the need arises to assess if the 
Mulligan Tape plays any role in improving the weight 
distribution	at	the	ankle	joint.

MATERIALS AND METHOD

Case Report: Case History: The	subject	was	a	20	year	
old female student who presented with the complaints 
of mild pain on the left side ankle. She gave a history 
of sudden onset of pain when playing basketball match 
while	jumping	and	landing	back	on	the	ground.	Intensity	
of pain was 7 on 10 on Numerical Pain Rating Scale 
(NPRS). The pain had been continuous since then at 
the lateral side of the ankle, which aggravated with 
weight	 bearing	 activity,	 specifically	 as	 mentioned	 by	
the	 subject,	 squatting	 and	 forward	 lunges.	The	 subject	
continued with her normal activities, including playing 
basketball and did not undergo any treatment. She also 
gave a history of repetitive ankle sprains since then on 
the same side ankle giving rise to pain at the lateral 
side	of	ankle	joint.	Important	to	also	mention	is	that	the	
subject	described	inability	of	put	complete	weight	on	the	
left	ankle	since	 the	 injury.	A	period	of	2.5	months	had	
elapsed	when	 the	 subject	 became	 a	 part	 of	 this	 study.	
During initial assessment, the pain intensity was 4 on 10 
on NPRS around the lateral malleolus with squatting and 
forward lunge. The Range of Motion and the strength 
of	the	muscles	of	ankle	joint	were	within	normal	limits.	
The only complaint was pain during squatting and 
forward lunge.

Outcome Measures:

 1. NPRS

 2. Percentage of body weight distribution during 
Squatting as measured on NEUROCOM 
BALANCE	MASTER.

METHODOLOGY

A	written	informed	consent	of	the	subject	was	taken	
prior to the study and was explained about the procedure 
of assessment and management. Initial assessment 
consisted of examination of range of motion and 
manual	muscle	testing	of	the	ankle	joint.	Pre	treatment	
NPRS was noted. This was followed by assessing the 
percentage of weight distribution during squatting on 
the	 NEUROCOM	 BALANCE	 MASTER	 SYSTEM	
(VERSION 9.1).

The	 subject	 was	 initially	 shown	 a	 demo	 video	 of	
the procedure. Standing on the force platform, four 
trials	were	performed.	The	first	trial	consisted	of	subject	
standing relaxed on the force platform while the weight 
distribution was measured (0° Squat). This was followed 
by measuring the weight distribution at three angles of 
squat: 30°, 60°, and 90°. The Pre treatment outcome 
measures were documented.

Figure 1: Subject performing Squat On Neurocom 
Balance Master

The	 subject	 was	 then	 applied	 with	 the	 fibular	
repositioning tape as described by Mulligan. The 
subject’s	skin	was	examined	for	any	contraindication	
and	 then	 an	 undertape	was	 applied.	With	 subject	 in	
supine position and ankle kept in neutral position, the 
tape was applied starting obliquely at the distal end 
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of	lateral	malleolus.	While	a	pain	free	posterolateral-
superior glide was maintained at the distal end of 
fibula,	the	tape	was	then	wrapped	diagonal	and	around	
the tendo-achilles and ended at the medial side of 
lower leg 4-6. Post treatment, NPRS was noted and 
Weight	Distribution	Squat	was	again	performed	with	
the same procedure as mentioned above.

Figure 2: Fibula Repositioning Tape

RESULTS

NPRS	 and	Weight	 distribution	 during	 Squat	 were	
noted immediately after the application of tape:

Table 1: NPRS measurements: Pre and Post 
treatment

NPRS
PRE-TREATMENT POST-TREATMENT

4 2

Graph 1: Pre and Post treatment NPR

The results showed a 50% reduction in pain intensity 
immediately after application of the Mulligan Tape.

Weight Distribution Squat:

Table 2a: Pre-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 22 78
30 48 52
60 50 50
90 49 51

Table 2b: Post-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 55 45
30 50 50
60 57 43
90 57 43

The results showed that, Pre-treatment weight 
distribution at 0° Squat was more on the right side 
compared to the left side. Post treatment, this changed 
to normal weight distribution both on right and left side 
after application of tape. Important to note is that, at 30, 
60 and 90° squat, the percentage weight on the left side 
also increased to nearly 60% after application of tape. 
Also there was equal weight distribution seen on both 
the sides at all angles of squat after application of tape.

DISCUSSION

The	purpose	of	 this	 study	was	 to	find	 if	Mulligan	
taping	has	any	effect	on	improving	the	weight	distribution	
during a functional activity in chronic ankle instability. 
Our results from this single case study showed that 
Mulligan taping not only reduces pain but also increases 
the	weight	distribution	on	affected	side	and	nearly	equals	
the same bilaterally.

Taping has been proven to improve the neuromuscular 
proprioception	 and	 hence	 the	 feedback	 about	 the	 joint	
position and weight falling on it. Mulligan taping in 
turn corrects the positional fault thereby improving the 
alignment of the articular surfaces. This in turn may 
improve	again	the	weight	that	is	bound	to	fall	on	that	joint.	
Marjaan	Someeh	et	al	examined	the	influence	of	Mulligan	
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Ankle taping on functional performance in healthy athletes 
and athletes with chronic ankle stability. They found that 
Mulligan	 Taping	 significantly	 improved	 the	 functional	
performance measured through 3 tests, more in the chronic 
ankle instability athletes. The authors support through this 
study that Mulligan taping corrects the positional fault of 
the	distal	fibula	that	is	commonly	found	in	CAI	individuals.	
Also, additional awareness of foot position and direction of 
motion by stimulation of mechanoreceptors through tape 
might also be one of the mechanisms of reducing pain and 
improving weight distribution.

Another study by the same authors examined 
the	 immediate	 effects	 of	 mulligan	 taping	 on	 postural	
control on athletes with and without CAI. They found 
that Mulligan taping improved the postural control 
significantly.	In	our	study,	though	postural	control	was	not	
measured, improved weight distribution on any weight 
bearing	 joint	 will	 in	 turn	 improve	 the	 postural	 control.	
Better proprioception, external support, correction and 
maintenance	of	fibula	positional	fault	and	better	postural	
control and weight distribution in turn will reduce the risk 
of	further	injury.	Hence	more	studies	are	further	required	
to examine these results on a general population.

CONCLUSION

This case study has documented that Mulligan 
Ankle Taping reduces pain and most important improves 
the weight distribution immediately. Further research is 
needed with a large sample to document the same results 
for a population.
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ABSTRACT

Low	back	pain		is	a	common	disorder	which	involves	muscles,	nerves,	and	bones	of	the	back.	About	70%	to	
85%	of	population	has	low	back	pain	at	some	point	in	life.	Adverse	neural	tension	is	defined	as	physiological	
or mechanical response produced when structures of the nervous system exceed their normal range of 
movement. Mechanically or chemically sensitized nerves show abnormal mechano sensitivity.

Purpose:	purpose	of	the	study	was	to	find	the	effect	of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing	pain,	improving	ROM	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Aim: To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	stabilization	exercises	in	reducing	pain,	improving	
ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Objective: To	study	 the	effect	of	 straight	 leg	 raise	with	 lumbar	 stabilization	exercises	 in	 reducing	pain,	
improving	ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension	between	the	
age group 20-50 years.

Method: This study was conducted on 30 lower back pain patients, age 20-50 years were taken from 
NDMVP Hospital and research centre, physiotherapy opd . Convenience sampling method was used. ROM, 
Numerical	pain	rating	scale-	pain	and	Modified	oswestry	disability	questionnaire-	disability	was	assessed.

Results: P	value	is	less	than	0.05	for	NPRS,	ROM	and	modified	ODI	.The	NPRS,	PSLR	and	Modified	ODI	
Questionnaire	scores	improved	significantly	by	SLR	with	lumbar	stabilization	exercises	after	3	weeks	in	
subjects	of	low	back	pain	with	adverse	neural	tension.

Conclusion: SLR	with	 lumbar	stabilization	exercises	 is	effective	 in	reducing	pain	 improving	ROM,	and	
physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Keywords: low back pain with adverse neural tension, SLR Stretching, lumbar stabilization exercises

INTRODUCTION

In	India	incidence	of	low	back	pain	(LBP)	has	been	
reported to be 23.9% and has a life time prevalence of 60- 
85%.	There	are	various	causes	of	 low	back	pain(LBP)	
producing	 radicular	and	non-radicular	 symptoms.	Low	
back	 pain	 (LBP)	 is	 a	 common	 disorder	 involving	 the	
muscles, nerves, and bones of the back. Pain can vary 
from a dull constant ache to a sudden sharp feeling1. 
Chronic	low	back	pain	is	defined	by	pain	persisting	for	
more than 12 weeks2.	Adverse	neural	tension	is	defined	
as physiological or mechanical response produced when 
structures of the nervous system increases their normal 

movement3-5. Mechanically or chemically sensitize 
nerves show abnormal mechanosensitivity6.

Radiating	 low	back	pain	or	Lumbar	 radiculopathy	
refers to the phenomenon in which the pain produced in 
the lumbar region radiates or travels down in one or both 
lower limbs with the presence of neural dysfunction. 
Radiating low back pain could be attributed to various 
causes such as compression of one or more nerve roots 
caused by a direct pressure from a herniated disc, 
degenerative changes in the lumbar spine that cause 
irritation of nerve roots, or sciatica due to compression 
of sciatic nerve roots, facetal hypertrophy that may 
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compress the nerve root at the lateral foraminal exit, 
foraminal stenosis (narrowing of spinal canal through 
which the spinal nerve exits due to bone spurs or arthritis) 
–	more	common	 in	elderly	adults,	diabetes,	nerve	 root	
injuries,	scar	tissue	from	previous	spinal	surgery	that	is	
affecting	the	nerve	root7-9.

Neural mobilization has a great role in management 
of	radiculopathy	and	low	back	pain	.	The	Straight	Leg	
Raise	(SLR)	test	is	frequently	used	in	the	assessment	of	
patients	 presenting	 with	 LBP.	 Improving	 the	 range	 of	
SLR	has	a	beneficial	effect	in	storing	normal	movement	
and decreasing the degree of impairment due to low 
back disease 10.

There	is	no	formal	definition	of	lumbar	stabilization	
exercises , the approach is aimed at improving the 
neuromuscular control, strength, and endurance of the 
muscles that are central to maintaining the dynamic 
spinal	and	trunk	stability.	Group	of	muscles	particularly	
the	 transversus	abdominis	and	lumbar	multifidius,	also	
other paraspinal, abdominal, diaphragmatic, and pelvic 
muscles, lumbar stabilization exercise has been accepted 
as a more empiric therapeutic exercise method than 
any other exercise method. To improve spinal segment 
instability, lumbar stabilization exercises that strengthen 
the local muscle group located deep in the trunk around 
the lumbar vertebrae, which play an important role in 
providing dynamic stability for spinal segments, are 
useful for relieving functional disability of the spine. 
Lumbar	 stabilization	 is	 important	 for	 maintaining	 the	
spine and performing extremity movements and is applied 
to	adjust	the	imbalance	between	the	abdominal	and	trunk	
extensor muscles. Such imbalance causes diseases in the 
lumbar vertebral region of the musculoskeletal system, 
which must be treated to prevent low back pain11.

Hence the rationale of the present study was to 
check	the	effectiveness	straight	leg	raising	with	lumbar	
stabilization exercise in the treatment of low back pain 
with adverse neural tension.

AIM

To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension.

OBJECTIVE

To	study	the	effect	of	straight	leg	raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension between the age group 20-
50 years.

MATERIAL AND METHOD

This experimental study was conducted on 30 
lower back pain patients, aged between 20-50 years 
were taken from NDMVP Hospital and research centre, 
physiotherapy OPD. Convenient sampling method was 
used for study.

Inclusion Criteria:

 1. Age group of both sexes with 20-50 years.

 2. Pain referred distal to buttocks.

	 3.	SLR	testing	between	45-70	degree	(painfull	range).

 4. Mild to moderate pain (2 to 6 on NPRS).

	 5.	Modified	oswestry	score	greater	than	10%.

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, etc.)

 2. Pregnancy.

 3. history of spinal surgery.

 4. Osteoporosis.

	 5.	straight	leg	raise	(SLR)	test	of	less	than	45°.

 6. Spondylosis, Disc herniation, Cervicogenic 
headache.

PROCEDURE

Subjects	 clinically	 diagnosed	 low	 back	 pain	 with	
adverse neural tension were screened according to 
inclusion and exclusion criteria. Ethical clearance was 
obtained and informed consent was taken from each 
subject.	 Subjects	 were	 briefed	 about	 the	 study	 &	 the	
intervention.30 Patients were recruited and were given 
straight leg raise stretching and lumbar stabilization 
exercises.	The	effect	of	intervention	was	measured	using	
outcome	 measures	 comprising	 of	 NPRS,	 PSLR	 and	
Modified	ODI	before	and	after	3	weeks.	
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Straight leg raise stretching: The	subject	is	in	supine	and	
relaxed in the center of the bed, with one pillow under the 
head.	Therapist	will	stand	at	the	affected	side	and	raised	
the side which is perpendicular to the bed in straight leg 
raise	test	with	one	hand	placed	under	the	ankle	joint	and	
the	other	hand	placed	on	the	knee	joints	until	either	pain	
in the back or referred pain to the leg is seen.

Figure 1: Straight leg raise stretching

Then the lower limb is taken down few degrees 
from this symptomatic point. The therapist will mobilize 
the sciatic nerve by gentle oscillations alternatively 
toward	 ankle	 dorsiflexion	 and	 plantar	 flexion	 .	 This	
sequences is repeated several times, in which the 
amplitude is increased according to the patient response. 
The technique progressed to a point where symptoms 
where resistance of the movement was encountered. As 
the pain is relieved, the therapist increase the range of 
motion until reaching the maximum range of straight leg 
raise with pain free. The position is held for 30seconds.
Frequency: 2 times week for 3 weeks

They were instructed to perform the stabilization 
exercises at home twice a day on the days they did not 
come for their treatment sessions. Each exercises were 
carried forward each week.

LUMBAR STABILIZATION EXERCISES

Week 1

 z Patient position: four-point kneeling position

 z Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Dosage: 10 seconds 
hold and 10 repetitions.

•	 Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, hold 
the contraction and breath. Slide your one leg along 
the mat to straighten the knee and return to the starting 
position. Do not release your abdominal contraction 
during the exercise. Repeat with your other leg. Dosage: 
10 repetitions on each leg.

Week 2 

 z Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, 
hold the contraction and breath. Squeeze your buttocks 
together and lift your pelvis up. Do not release your 
abdominal contraction. Hold this position for 5-10 
seconds. Dosage: 5-10 seconds hold and 10 repetitions.

 z Patient position: hook-lying 

Patient instruction:	draw	in	your	lower	abdomen.	Lift	
one leg up without bending the knee upto approximately 
45°.	Hold	the	position	for	5-10	seconds.	Lower	the	leg.	
Repeat with other leg. Dosage: 5-10 seconds hold and 
10 repetitions.

Week 3

 z Patient position: four-point kneeling 

Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Raise your one leg up 
with the knee straight followed by the opposite arm 
without bending the elbow. Hold this position for 5-10 
seconds.	Lower	your	arm	and	leg.	Repeat	with	the	other	
diagonal leg and arm. Dosage: 5-10 seconds hold and 10 
repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold the 
contraction and breath. Slowly raise both your legs up 
straight without bending your knees. Hold this position 
for	5-10	seconds.	Lower	your	legs.	Dosage:	5-10	seconds	
hold and 10 repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold 
the contraction and breath. Slowly raise both your 
arms up straight without bending your elbows. Do not 
release your abdominal contraction during the exercise. 
Hold	this	position	for	5-10	seconds.	Lower	your	arms.	
Dosage: 5-10 seconds hold and 10 repetitions.
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RESULT

Table 1: The intra-group comparison of Pain 
(NPRS)

PARAMETER FOLLOW UP

NPRS

PRE 
TREATMENT 5.19 ± 0.63

POST 
TREATMENT 2.69	±	0.84

T	VALUE 15.69
P	VALUE	(INTRA	

GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Values are Mean ± Standard deviation. P-values are 
obtained	using	Paired‘t’	test	(Parametric	Paired	analysis),	
after	confirming	the	underlying	normality	assumption	of	
pre-treatment	and	post-treatment	difference.	P-value<0.05	
is	considered	to	be	statistically	significant.

Table 2: The intra-group comparison of Range of 
motion (PSLR)

PARAMETER FOLLOW UP

ROM

PRE 
TREATMENT 51.58	±	5.01

POST 
TREATMENT 65.42 ± 7.66

T	VALUE 15.51
P	VALUE	
(INTRA 
GROUP)

Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

PARAMETER FOLLOW UP GROUP A

Modified	ODI

PRE 
TREATMENT 40.23 ± 6.46

POST 
TREATMENT 21.62	±	4.83

T	VALUE 16.55
P	VALUE	

(INTRA	GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

RESULT

The	 Pain	 (NPRS),	 PSLR	 and	 Modified	 ODI	
Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

The	 present	 study	was	 carried	 out	 to	 see	 the	 effects	
of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing pain, improving ROM and physical functions 
in	 low	 back	 pain	 subjects	 with	 adverse	 neural	 tension	
between the age groups of 20-50 years. This study included 
30	subjects	with	low	back	pain	of	both	genders.	Through	
convenient sampling they were recruited in the study.

VARIABLE

Pain (NPRS), PSLR and Modified (ODI): On 
comparing score with paired t test, the p value obtained 
was	<0.05	which	implies	that	it	is	statistically	significant	
.This	 suggest	 that	 SLR	 with	 lumbar	 stabilization	
exercises,	 had	 an	 effect	 in	 reducing	 pain	 improving	
ROM in patient with low back pain after 3 weeks of 
treatment. The result found in our study is accordance 
with	study	done	by	Neha	Malik,	Chitra	Kataria	(2012)	
on	Comparative	Effectiveness	of	Straight	Leg	Raise	and	
Slump	Stretching	in	Subjects	with	Low	Back	Pain	with	
Adverse Neural Tension concluded that both techniques 
straight	leg	raise	and	slump	stretching	are	equally	effective	
in reducing pain in patients with low back pain with 
adverse neural tension12 .There are many physiological 
benefits	 found	 with	 neural	 mobilization	 that	 reduces	
pain and improves ROM. In neural mobilization, there is 
oscillatory movement like straight leg stretching, there is 
elongation and shortening of the nerve which temporarily 
increases the intra neural pressure followed by a period 
of relaxation in between . This repeated pumping action 
enhance	dispersal	of	local	inflammatory	products	in	and	
around the nerve, thus alleviating hypoxia and reducing 
pain.( Brown et ) investigated this and found an increase 
in	fluid	dispersion	in	the	leg	has	been	found	secondary	to	
repeated	ankle	plantarflexion	and	dorsiflexion.	(Dwornik	
et al 2009) said that neural mobilization gives high 
analgesic	 effects	 based	 on	 the	 finding	 that	 the	 resting	
muscle tone decreased post neural mobilization.

The result found in our study is according to Sahar 
M.	Adel(2011)	on	 the	Efficacy	of	Neural	Mobilization	
in	Treatment	of	Low	Back	Dysfunctions	concluded	that	
straight	 leg	 raising	 (SLR)	stretching	may	be	beneficial	
in	 the	 management	 of	 patients	 with	 LBD.	 SLR	
stretching with lumbar spine mobilization and exercise 
was	 beneficial	 in	 improving	 pain,	 reducing	 short-term	
disability and promoting centralization of symptoms in 
this group of patients.

Among the abdominal muscles, the transverse 
abdominal	 abdominal,	multifidus,	 and	 internal	 oblique	
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muscles help to increase the intra-abdominal pressure, 
thereby con-tributing to the spinal and pelvic stability 13. 
Our lumbar stabilization exercise group included some 
lumbar dynamic exercises, which may have strengthened 
the	lumbar	extensors	at	the	large	lumbar	flexion	angle.

Another study concluded that exercise 
programs	 had	 significant	 effect	 on	 the	 patients	
with chronic low back pain. Back extension 
exercises	 had	 an	 additional	 effect	 in	 enhancing	
the strength of the extensor muscles and also 
in increasing the mobility of the lumbar spine. 
This provides essential support for the spine 
and thereby decreasing the associated pain and 
disability. In the presence of strong core and 
back muscles, the possibility for low back pain 
is minimal. Thus lumbar extension as well as 
stabilization exercises are essential to strengthen 
the core and reduce low back related pain and 
disability in patients with chronic low back pain. 
R. Chitra,(2014)14

CONCLUSION

SLR	with	lumbar	stabilization	exercises	is	effective	
in reducing pain improving ROM, and physical functions 
in	low	back	pain	subjects	with	adverse	neural	tension.

Limitations of the Study

 1. No follow up was done after the said duration of 
study.

	 2.	There	is	a	wide	variation	in	the	age	of	the	subjects	
included in the study. 

	 3.	subjects	 from	 all	 professions	were	 included	 and	
may be a source of variation in results. 
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ABSTRACT

Obesity	is	defined	by	excessive	accumulation	of	body	fat.	Obesity	is	an	individual	 to	develop	numerous	
comorbidities	represents	a	major	healthcare	issues	in	many	countries	worldwide.	This	study	is	to	evaluate	
the	Role	of	Physiotherapy	in	Post	Bariatric	Surgery.	Bariatric	surgery	is	defined	as	surgery	on	the	stomach	
and/or intestine to help the person with extreme weight loss. Bariatric surgery is an option for people who 
have a body mass index above 40 kg/m2. Bariatric surgery is a surgery that is designed to lead to weight 
loss.	There	are	actually	four	different	types	of	bariatric	surgical	procedures	that	can	be	done	to	help	patients	
achieve weight loss. These procedures will either shrink the stomach so that the patient can only eat small 
amounts of food at a time or will change the way that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they will be considered candidates for bariatric surgery . 
The	physiotherapist	supports	patients	to	optimise	fitness,	mobility,	and	weight	loss	prior	to	surgery	through	
motivational interviewing, collaborative goal-setting and physical activity. It has been seen that respiratory 
physiotherapy plays an important role in preventing complications post bariatric surgery. The role of 
physiotherapist	 in	 this	process	 is	essential,	 individual	 therapeutic	programs	help	 to	adjust	all	 the	aspects	
of training to the health status of the obese patient, with respect to coexisting diseases. Exercise is very 
important	it	helps	to	burn	calories,	get	rid	of	fat,	preserve	muscle	tissue,	protect	your	joints.	Aerobic	exercise	
and strength training will be included, as they both help in weight loss and weight control. Physiotherapist 
are	trained	to	create	safe	and	effective	physical	activities.	Chest	physiotherapy	is	a	treatment	that	helps	to	
remove the excess secretions from inside the lungs, re-educate breathing muscle to try to improve ventilation 
of the lungs. Chest physiotherapy is a group of treatments which are designed to promote mucus extraction 
from	the	patient’s	respiratory	system.	The	purpose	of	chest	physiotherapy,	is	 to	help	patient	breath	more	
freely and to get more oxygen into the body. Chest physical therapy includes postural drainage, chest 
percussion, chest vibration, turning, deep breathing exercises, and coughing.

Keywords: Bariatric surgery, BMI, Physiotherapy, obesity, exercises.

INTRODUCTION

Bariatric surgery (weight loss surgery) includes a 
variety of procedures performed on people who have 
obesity.	Weight	 loss	 is	 achieved	 by	 reducing	 the	 size	
of the stomach with a gastric band or through removal 
of a portion of the stomach (sleeve gastrectomy or 
biliopancreatic diversion with duodenal switch) or by 
resecting and re-routing the small intestine to a small 
stomach pouch (gastric bypass surgery) [1] 

Excessive fat accumulation around the heart 
may play an important role in the pathogenesis of 
cardiovascular diseases. Recent evidence has suggested 
that bariatric surgery results in relatively less decreases 
in epicardial fat compared with abdominal visceral fat 
and pericardial fat [23] . Bariatric surgery is a wonderful 
tool that helps patients with clinical obesity lose weight 
and gain their lives back [24]. Body mass index (BMI) is 
defined	as	the	weight	in	kilograms	divided	by	the	square	
of the in meters (kg/m2). It provides a useful population-
level measure and obesity. BMI can be used to estimate 
prevalence of obesity within populations, as it is the 
same for sexes and for ages of adults [25] .

Exercise program after bariatric surgery provide 
further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
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weight loss not alone, but there are many more surgeries 
who induced weight loss for example,

Gastric Sleeve: also	known	as	‘sleeve	gastrectomy’,	is	
the	first	 step	before	any	bariatric	 surgery	and	can	also	
be a single standalone procedure. In this procedure, the 
surgeon creates a small stomach sleeve using a stapling 
device, and the rest of the stomach is removed [2].  
Gastric	 Bypass:	 Gastric	 bypass	 is	 one	 of	 the	 most	
common	 weight	 loss	 procedures.	 Gastric	 bypass	 is	 a	
well-researched procedure and remains one of the best 
weight loss methods, surgically. It is called as ‘The 
Roux-en	Y	Gastric	Bypass	 (RYGB)’	and	 is	considered	
as	the	‘gold	standard’	of	weight	loss	surgery	[2]. 

Gastric Banding: Gastric	 Banding	 is	 a	 laparoscopic	
surgery where a surgeon places a band around the upper 
end of the stomach dividing it into two parts to create a 
small pouch to hold food. The band limits the amount 
of food the patient can eat, which makes them feel full 
after a small amount of food. The small opening between 
the sections allows the food to pass, thereby making the 
patient feel full [2]. 

Bariatric surgery is a surgery that is designed to lead 
to	weight	loss.	There	are	actually	four	different	types	of	
bariatric surgical procedures that can be done to help 
patients achieve weight loss. These procedures will 
either shrink the stomach so that the patient can only eat 
small amounts of food at a time or will change the way 
that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they 
will be considered candidates for bariatric surgery [3,4]. 
First, the patient has to be medically documented as 
being severely obese or have a medical condition related 
to being obese and have a BMI over 35. A patient is not 
considered severely obese until their BMI, (body mass 
index) is over 40 [3].

Second, the patient needs to have tried to lose 
weight by other means. This usually includes healthy 
eating, dieting, exercising and attempting to make other 
lifestyle changes that would promote weight loss [3]. 

Third, the patient will need to attend classes to 
understand how his or her body will react to the surgery 
and how he or she will need to make drastic lifestyle 
changes	so	that	the	surgery	will	be	effective	[3].

Physiotherapists can work in the prevention 
and management of obesity [5]. The physiotherapist 

contributes to a multi-disciplinary team, providing 
education on breathing and early mobility exercises [5]. 
The role of physiotherapist in this process is essential, 
individual	 therapeutic	 programs	 help	 to	 adjust	 all	 the	
aspects of training to the health status of the obese patient, 
with respect to coexisting diseases. The physiotherapist 
supports	 patients	 to	 optimise	 fitness,	 mobility,	 and	
weight loss prior to surgery through motivational 
interviewing, collaborative goal-setting and physical 
activity prescription [5]. 

The role of physiotherapist in bariatric surgery, 
chest physiotherapy is a treatment that helps to remove 
the excess secretions from inside the lungs. It is used 
to assist a cough, re-educate breathing muscle to try to 
improve ventilation of the lungs [6].

Exercises after surgery, strength training exercises 
will increase the muscle tone, gives more balance and 
stable	 posture	 and	 prevent	 injuries	 such	 as	 sprain	 or	
fractures [7].	 It	 also	 increases	 a	 muscle	 bulk.	 Warm-
ups and stretching activities are essential preparation 
for a strength training. Strength, resistance and weight 
training are aimed at improving the strength and function 
of muscles [8].

Cardio: Regular cardio aerobic exercise has a lot of 
benefits.	It	gives	more	energy	[7].

Flexibility:	flexibility	training	is	a	crucial	component	
of	 any	 fitness	 program.	 This	 type	 of	 training	 helps	
to	 enhance	 the	 range	 of	 motion	 of	 joints.	 Preventing	
Injuries.	 Flexibility	 training	 is	 important	 to	 avoid	
injuring.	If	patient	feels	any	soreness	or	tightness	after	
bariatric	 workout,	 flexibility	 training	 can	 help.	At	 the	
time	of	stretching	it’s	important	to	be	careful.	Take	each	
stretch	slowly	and	hold	it	for	ten	seconds–don’t	bounce	
up and down [7].

REVIEW OF LITERATURE

This study was designed to assess the role of 
physiotherapy in bariatric surgery. 

Do Nascimento Junior P, et al. 2014 did a study on 
Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery, 
found no evidence to support of the use of incentive 
spirometry (IS) in the prevention of pulmonary 
complications after upper abdominal surgery [9]. Another 
study done by Barbalho-Moulim et al 2011 it was 
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analyzed the preoperative as well as the postoperative 
with spirometry and maximum respiratory pressures, 
obtained negative results which had shown a decrease of 
the	flow	rates	on	both	pressures	[10].

Whereas,	according	to	study	done	by	Eli	forti	et	al	
2009,	Effects	of	Chest	Physiotherapy	on	the	Respiratory	
Function	of	Postoperative	Gastroplasty	conclusion	came	
out as Patients prevent the reduction of pulmonary 
function also contributes to expiratory muscle strength [11]. 
Another	study	done	by	Luce	et	al	1980,	found	decreases	
in expiratory reserve volume, functional residual capacity 
(FRC) and tidal volume (TV), ventilation and perfusion 
or even shunts, causing subsequent hypoxemia in obese 
patients [11,12]. Rubinstein et al 1990 found limitations in 
respiratory	flow	 to	between	50%	and	75%	of	 the	vital	
capacity in obese patients [13].

Study of Pre and Postoperative Physical Activity 
Counselling	 in	 Bariatric	 Surgery,	 this	 done	 by	 Wendy	
C	 King.,	 et	 al	 2013.	 It	 was	 evidence	 is	 mounting	 that	
increasing physical activity pre- to postoperatively and 
higher postoperative physical activity level are associated 
with greater weight loss, improved body composition, and 
improved	fitness	following	bariatric	surgery	[14].

According to a study done by Deborah Josbeno., 
et al 2011, Physical Activity and Physical Function in 
Individuals Post bariatric surgery, Physical activity 
participation has been shown to increase following 
bariatric surgery, and this increase has been associated 
with	greater	weight	loss	success.	Weight	loss	induced	by	
bariatric surgery is moderately correlated with physical 
activity participation is consistent. physical activity 
plays an essential role in weight loss maintenance after a 
dietary intervention [15].

According	to	a	study	done	by	Fu-Zong	Wu	et	al	2016,	
Differential	Effects	of	Bariatric	Surgery	Versus	Exercise	
on Excessive Visceral Fat Deposits, it was evident that 
differential	 impacts	 of	 weight	 loss	 on	 adipose	 tissue	
of various locations after bariatric surgery or exercise 
program.	 The	 long-term	 effects	 of	 weight	 loss	 with	
bariatric	 surgery	and	exercise	 intervention	on	different	
visceral adiposity. It demonstrates that both bariatric 
surgery and exercise program lead to larger percentage 
decrease in visceral fat compared with epicardial fat 
volume [16].

According	 to	 this	 study	 Effects	 of	 preoperative	
inspiratory muscle training in obese women undergoing 

open bariatric surgery: respiratory muscle strength, lung 
volumes, and diaphragmatic excursion. Based on the 
results of this study, preoperative inspiratory muscles 
training	attenuates	the	negative	effects	of	open	bariatric	
surgery in the inspiratory muscle strength [17].

While	Silva	et	al. concluded that respiratory muscle 
function was invariably damaged after open abdominal 
surgeries, the present study showed that pulmonary 
function and respiratory muscle strength were maintained 
in patients treated with CCP and those treated with 
CCP+TEDS 15 and 30 days after bariatric surgery, with 
special	emphasis	on	the	effect	of	TEDS	on	MEP	[18]. 

The amount of physical activity participation and the 
level of physical function are independently associated 
with	weight	loss	in	individuals	2–5	years	after	bariatric	
surgery. This study has shown that physical function is 
not correlated with physical activity, which may suggest 
that the capacity to engage in physical activity does 
not necessarily translate into greater levels of activity 
participation [19,20,21].

CONCLUSION

From this study it can be concluded that, 

Bariatric surgery patients adopt an exercise routine 
after undergoing the procedure [22]. Develop and 
maintain a consistent exercise program to strengthen 
your heart and bones, burn calories, develop muscles, 
increase your metabolic rate, improve your mood and 
relieve stress. Exercising can also improve your blood 
sugar control. Exercise program after bariatric surgery 
provide further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
weight loss. Moderate intensity exercise has been found 
to	 be	 effective	 for	 long‐term weight control. Bariatric 
surgery improves insulin sensitivity and glycaemic 
control, which can be further enhanced when coupled 
with physical activity. Balance, muscular strength and 
endurance,	 flexibility	 and	 cardiorespiratory	 endurance	
are	consistently	 improved	 in	 individual’s	post‐bariatric 
surgery as a result of exercises. These improvements 
lead to improved functional ability for activities of daily 
living and increased self‐reported quality of life.
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ABSTRACT

Background:	Inadequate	flexibility	within	the	posterior	thigh	compartment	appears	to	be	one	of	the	more	
commonly	accepted	causes	of	hamstring	injuries.	Neurodynamics	has	been	proposed	as	an	alternative	to	
stretching	by	targeting	the	neural	system	rather	than	muscle	tissue.	There	are	different	methods	of	delivering	
neural mobilization, including “sliding” and “tensioning” technique.

Objective:	To	determine	the	effect	and	compare	the	effectiveness	of	sciatic	nerve	Tensioners	vs	Sliders	in	
short hamstring syndrome

Methodology:	Experimental	 design,It	 has	 three	groups:	Group	A	–	Neurodynamic	Tensioners	 (n	=	35),	
Group	B	–	Neurodynamic	Sliders	(n	=	35)	and	Group	C	–	Control	(n	=	35),	age:	17	to	25	years,	both	genders,	
SRM college of physiotherapy and general public.

Outcome Measures:	Passive	SLR	and	Active	Knee	Extension	test.

Results:	There	is	significant	difference	in	comparison	of	Post	test	of	PSLR	and	AKE	between	groups.	The	
F values are 46.59 and 17.34 where as P<0.05

Conclusion:	Sliders	are	better	than	Tensioners	in	neural	mobilization	techniques	among	subjects	with	short	
hamstring	syndrome.	Being	less	aggressive,	Sliders	were	comfortable	and	more	beneficial	with	less	pain	to	
the patients, Hence this study recommends the use of sliders in short hamstring syndrome for betterment of 
the patients

Keywords: Hamstring flexibility, Neurodynamic sciatic Tensioners, Neurodynamic sciatic Sliders, PSLR, AKE
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INTRODUCTION

Hamstring muscle group consist of four muscles, 
Long	 head	 of	 Biceps	 femoris,	 Short	 head	 of	 Biceps	
Femoris, Semitendinosus and Semimembranosus. 
Biceps femoris muscles occupy the lateral and 
semimembranosus, semitendinosus occupy the medial 
part of the thigh. Among these muscles except short 
head of biceps femoris all the other three muscles are 
Biarticular	or	twojoint	muscle1,2.

Hamstring muscles helps in activities like walking 
and also helps in maintaining posture and balance.3,4 

Short hamstring syndrome is a common condition, which 
is caused by reduction in size of a muscle tissue length 
and leads to muscle strain / tear and restricted movement 
or	 dysfunction.	 It	 affects	 all	 the	 age	 groups	 and	 both	
in sports and occupation which requires more physical 
activity. The risks factors suggested in the literature 
are	poor	flexibility,	neural	 tension,	muscle	 imbalances,	
fatigue	 and	 previous	 history	 of	 injury.	 In	 specific	 the	
poor	flexibility	 of	 the	 hamstring	muscle	 appears	 to	 be	
one	of	the	main	cause	of	hamstring	injury5,6.

Inadequate	 flexibility	 of	 hamstrings	 was	 always	
proposed	to	be	the	reason	of	frequent	injury.	But	lot	of	
research also contradict this concept7,8,9. But the nerve 
tension, tightness and immobility also is one of the main 
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causes	 in	 hamstring	 flexibility	 and	 hamstring	 injury.	
Nerve immobility may result in reduced muscle length. 
In presence of neural mechanosensitivity the protective 
muscle contraction occurs and it leads to hamstring 
tightness	predisposing	to	subsequent	strain	injury10,11,12.

The	 hamstring	 flexibility	 is	 commonly	 measured	
by	Passive	Straight	Leg	Raise	(PSLR)	and	Active	Knee	
Extension	 (AKE).Short	 hamstring	 syndrome	 quite	
commonly is treated by conventional physiotherapy 
treatment such as static stretching, dynamic stretching, 
proprioceptive neuromuscular facilitation and 
myofascial release techniques. These techniques 
concentrates at increasing the range of motion indirectly 
there by assuming that it is lengthening the shortened 
tissue length i.e. musculoskeletal level. 

Nerve mobilization, evolving technique integrates 
both	musculoskeletal	and	neural	structures	by	a	“flossing”	
of the nervous system to reduce pain and increase range 
of motion. It has two types: Tensioners and Sliders. The 
Neurodynamic Tensioners aim to mobilize a nerve by 
elongation of the nerve bed whereas the neurodynamic 
sliders aim to mobilize the combination of movements 
in	which	the	elongation	of	the	nerve	bed	at	one	joint	and	
is simultaneously counterbalanced by a reduction in the 
length	of	the	nerve	bed	at	an	adjacent	joint.	The	Slider	
technique is less aggressive than tensioner technique13.

No studies had so far compared these two techniques 
over	its	effect	in	short	hamstring	syndrome.	Furthermore	
due to the contradictory research documentation on 
the	effect	of	stretching,	 there	arises	a	need	 to	compare	
these	neural	mobilization	 techniques	 for	 the	benefit	of	
the patients. So the purpose of this study is to compare 
the	 effects	 of	 Neurodynamic	 Sciatic	 tensioners	 versus	
sliders in short hamstring syndrome.

METHODOLOGY

The study design was single blinded, experimental 
study and study type was pre and post type. Patient  
of	 both	 gender,	 in	 age	 group	 of	 17	 –	 25	with	 Passive	
Straight	Leg	Raise	and	Active	Knee	Extension	less	than	
80*	 were	 included	 in	 the	 study.	 Patients	 with	 recent	
injuries,	fracture	to	spine,	femur	and	tibia,	neurological	
symptoms, spinal or lower limb deformity were excluded 
from	the	study.	75	subjects	who	had	satisfied	inclusion	
and exclusion criteria were randomly selected using 
lottery method. After obtaining the informed consent 

from	 each	 participant,	 the	 subjects	 are	 divided	 in	 to	
three	groups.	Prior	and	after	the	intervention	PSLR	and	
AKE	will	be	evaluated	by	 the	other	 therapist	who	had	
not treated the patient.

PROCEDURE

The	 PSLR	 and	 AKE	 will	 be	 measured	 in	 the	
dominant leg by the two examiners and randomly 
divided	 in	 to	 three	 groups.	 The	 subjects	 in	 Group	A	
received	 Neurodynamic	 tensioners,	 Group	 B	 received	
Neurodynamic	sliders	and	the	Group	C	received	Passive	
mobilization	 of	 intrinsic	 foot	 joints	 for	 10	 repetitions.	
After	the	intervention	again	the	PSLR	and	AKE	will	be	
measured to by the other two examiners. Here by the 
researchers were double blinded to the Pre and Post test 
of	PSLR	and	AKE	measurements.	

Experimental Group:

Neurodynamic Tensioners (Group A): In this group 
the	 subjects	 received	 Neurodynamic	 Tensioners.	 The	
Procedure of this intervention was Patient has to be in 
sitting at the edge of the couch and hand held together 
behind back. The concurrent movement of the hip 
flexion,	 knee	 extension	 and	 dorsiflexion	 followed	 by	
cervical	and	thoracic	forward	flexion	altered	dynamically	
by	concurrent	movement	of	plantar	flexion,	knee	flexion	
and hip extension followed by cervical and thoracic 
extension/ neutral. This movement was done for 10 
repetitions in dominant leg.

Neurodynamic Sliders (Group B): In this group the 
subjects	received	Neurodynamic	Sliders.	The	procedure	
of this intervention was patient has to be half lying 
position.	The	concurrent	movement	of	hip	flexion,	knee	
flexion	 and	 dorsiflexion	 was	 altered	 dynamically	 by	
concurrent movement of hip extension, knee extension 
and	plantar	flexion.	This	movement	was	for	10	repetitions	
in their dominant leg by researcher.

Control Group (Group c)

Passive mobilization of intrinsic foot joints: In 
this	 group	 the	 subjects	 received Passive mobilization 
of	 intrinsic	 foot	 joints	 i.e.	 placebo	 technique.	 This	
technique was chosen because of no relation in anatomic 
and physiological changes during hamstring muscles 
and sciatic nerve. This movement was done for 10 
repetitions in their dominant leg by researcher.



     112      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

RESULTS

Table 1: Pre and Post test values of Passive Straight Leg Raise Test among Group A, B and C

Variable Groups Mean St. Deviation T Value P Value

Passive
Straight
Leg

Raise
Test

A
Pre test 66.60 8.134

- 13.552 0.000
Post test 76.84 6.650

B
Pre test 68.76 8.521

- 15.005 0.000
Post test 83.52 5.269

C
Pre test 67.16 5.742

-	2.487 0.020
Post test 67.68 5.460

P < 0.05 

This	table	shows	that	is	significant	difference	between	Pre	and	post	test	of	Passive	leg	raise	test	among	Group	A	
and	B.	The	group	C	shows	no	significant	difference

Table 2: Pre and Post test values of Active Knee Extension test among Group A, B and C

Variable Groups Mean St.Deviation T Value P Value

Active
Knee

Extension
Test

A
Pre test 55.32 12.144

- 11.755 .000
Post test 63.80 11.934

B
Pre test 61.20 10.836

- 15.671 .000
Post test 74.96 9.804

C
Pre test 58.12 8.115

-	2.864 .009
Post test 58.56 8.058

P < 0.005 

This	 table	 shows	 that	 is	 significant	 difference	
between Pre and post test of Passive straight leg raise 
test	 among	 Group	 A	 and	 B.	 The	 group	 C	 shows	 no	
significant	difference

Table 3: Comparison of  post test of Passive 
Straight leg raise test and Active Knee Extension 
test between Group A treated with Neurodynamic 

Sciatic Tensioners, Group B treated with 
Neurodynamic Sciatic Sliders and Group c treated 
with Passive mobilization of intrinsic foot joints.

Variables Sum of Square F Value P Value
Post	PSLR 5604.9 46.594 .000
POST	AKE 3508 17.340 .000

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PSLR	between	groups	and	on	
analysis	 Group	 B	 treated	 with	 Neurodynamic	 Sciatic	
Sliders found to have better outcome than the other two 
groups.

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PAKE	between	groups	and	when	
compared was Neurodynamic Sciatic Sliders found to 
have	better	benefits	over	short	hamstring	syndrome.

DISCUSSION

This	 study	 aims	 to	 compare	 the	 effects	 of	
Neurodynamic Sciatic tensioners versus sliders in short 
hamstring syndrome in which no research work had 
been done so far.

Decreased	 flexibility	 of	 the	 hamstring	 is	 now	
proven	not	to	be	the	sole	cause	of	hamstring	injury	and	
it	was	suggested	to	be	just	one	of	the	reason	for	getting	
hamstring strain14,15.Magnusson proposed “sensory 
theory” where he proposed the idea that the increase 
in	muscle	flexibility	post	 stretching	 is	due	 to	modified	
sensation or altered perception to stretch or pain16.

The result of this study shows that there was a 
significant	 difference	 	 in	 passive	 knee	 extension	 test		
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and	Active	knee	extension	test	in	Group	A	and	Group	B	
subjects(P<0.05)	(Table	1).

This	 goes	 in	 hand	with	 Dabholkar	 Tejashree	who	
concluded that Neural mobilization techniques was 
effective	in	improving	agility	of	lower	extremity

Jaemyoung Park  who suggested that neurodynamic 
sciatic nerve sliding technique improves hamstring 
flexibility	and	postural	balance17,18. 

The improvement in passive knee extension can be 
justified	by	that	neural	mechanosensitivity	is	 increased	
when the nerve gets adherent and as a consequence there 
occurs a protective contraction of hamstrings in short 
hamstring syndrome. This neural mobilisation decrease 
neural mechanosensitivity and thus improve the range 
of motion19.Certain studies also document that neural 
mobilisation	has	autonomic	effects.

The results of this study shows that there exist 
a	 statistically	 significant	 difference	 among	 three	
groups(p<0.05)	 and	 on	 analysis	 Group	 B	 treated	with	
Neurodynamic	 Sciatic	 Sliders	 showed	 a	 beneficial	
result	than	Group	A	treated	with	Neurodynamic	Sciatic	
Tensioners.

This can be better explained by the fact that Sliding 
techniques involves the  combinations of movements 
that	 result	 in	 elongation	of	 the	nerve	bed	 at	 one	 joint,	
while	reducing	the	length	of	the	nerve	bed	at	an	adjacent	
joint.	 These	 have	 a	 biomechanical	 effect	 on	 nervous	
system and are less aggressive than tension technique. 
Here the improvement is obtained by slowly improving 
the distance between two ends of nerve and also the 
comfort of the patient in this technique is  better than 
the other.

So this study recommends the use of sliders form 
of neural mobilisation technique in short hamstring 
syndrome	 for	 the	benefit	of	 the	patient.	Future	 studies	
can be done in comparing the two type of neural 
mobilisation	in	other	nerves	in	body	and	long	term	effect	
can be documented.

CONCLUSION

Sliders are better than Tensioners in neural 
mobilization	 techniques	 among	 subjects	 with	 short	
hamstring syndrome. Being less aggressive, Sliders were 
comfortable	 and	 more	 beneficial	 with	 less	 pain	 to	 the	

patients, Hence this study recommends the use of sliders 
in short hamstring syndrome for betterment of the patients.
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ABSTRACT

Proprioceptive Neuromuscular Facilitation (PNF) is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with techniques of neuromuscular facilitation to evoke 
motor responses and improve neuromuscular control and function. The PNF approach gives the therapist a 
variety of manual resistance exercise techniques to increase muscle strength, to promote dynamic stability 
and	controlled	mobility	as	the	foundation	and	in	preparation	for	initiation	of	task	specific	skilled	movements	
in a rehabilitation program.

This	case	study	was	intended	to	find	out	the	improvements	on	balance	and	gait	ability	in	a	patient	with	Right	
Hemiparesis	following	Left	Middle	Cerebral	Artery	(MCA)	territory	stroke	treated	with	PNF.

A case of right Hemiparesis following left middle cerebral artery lesion treated conservatively and referred 
for rehabilitation to our center. He had impaired weight bearing symmetry; impaired balance; impaired 
voluntary	motor	control.	He	was	assessed	with	Berg	Balance	Scale,	Fugl-Meyer	Scale	–	lower	extremity	
component and Functional Ambulation Category and Balance Master. He received PNF therapy for 30 days 
(5 days a week for 6 weeks). Following which he improved in the balance ability and independence in gait.
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INTRODUCTION

Stroke is a global health care problem leading to 
significant	mortality	and	morbidity.	Despite	gains	made	
with	 rehabilitation,	 balance	 and	 gait	 deficits	 remain	 at	
discharge (1). Improvement in balance has been shown to 
be the most important determinant for regaining gait as 
measured with the Functional Ambulation Categories(2). 
Effective	 interventions	 are	 needed	 for	 improving	
physical functioning and quality of life among survivors 
of stroke.

Proprioceptive neuromuscular facilitation (PNF) 
is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with 
techniques of neuromuscular facilitation to evoke motor 
responses and improve neuromuscular control and 
function. The use of PNF patterns and positions suggests 
a stronger sensory excitation at the cortical level leading 
to increased number and improved threshold of motor 
neurons which could result in improved range of motion, 
strength and balance reactions(3).

Case presentation:	The	 present	 case	 is	 a	 48	 year	 old	
male is a right handed, non smoker, non alcoholic, with 
normal	sleep	and	bowel	&	bladder	pattern.	He	sustained	
a	 Left	 Middle	 Cerebral	Artery	 ischemic	 stroke	 in	 the	
capsuloganglionic region resulting in hemiparesis of 
right side of the body with aphasia.

At the time of initial assessment he was conscious, 
oriented, obeying commands. He was mesomorphic. 
Sitting	with	protracted	shoulder	and	lateral	flexed	trunk;	
lower limb abducted and externally rotated on the 
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right side. He had slurring of speech. Voluntary Motor 
Control	–	upper	limb	–	1	/	6;	lower	limb	–	2	/	6.	Babinski	
positive in right lower limb. Associated reactions were 
positive	when	tested	in	supine	for	Ramiste’s	and	Limb	
synkinesis.	 Myotatic	 reflex	 (Wexler’s	 Reflex	 grading)	
were	 1+	 -	 triceps	 and	 ankle	 jerk	 3+	 -	 quadriceps	 and	
biceps	jerk.	His	postural	and	balance	control	were	poor.	
Hand functions such as reach, grasp and release were 
absent. He was dependent in activities such as lying to 
sitting, sitting to standing, standing and walking.

His Scandinavian Stroke scale which measures the 
severity of stroke was 22 (severe stroke), Functional 
Independence Score was 41 (dependent) and 
Brunnstrom’s	 stage	 of	 stroke	 recovery	 is	 stage	 1.	The	
initial	assessment	 taken	was	Weight	bearing	symmetry	
in lower limb (assessed using Balance Master SD), Berg 
Balance Scale, Functional Ambulation Scale, Fugl-
Meyer lower extremity component.

He was treated with Proprioceptive Neuromuscular 
Facilitation (PNF) intervention consisting of D1 Flexion-
adduction; Extension-Abduction pattern for left lower 
limb which was resisted. Rhythmic initiation technique 
was given for the right lower limb and with improvements 
in voluntary motor control it was done with Combination 
of isotonics and Dynamic reversal. Pelvic bridging was 
done with combination of isotonics technique; pelvic 
diagonal patterns emphasizing anterior elevation and 
posterior depression were practiced. Chopping and 
lifting pattern was done is sitting. Rhythmic stabilization 
and stabilizing reversal for upper trunk in half standing 
position	 with	 the	 affected	 lower	 extremity	 in	 weight	
bearing. Bilateral reciprocal asymmetrical pattern for 
arm in standing was started once the strength in the 
upper limb and lower limb improved to promote bearing 
in	 the	 affected	 lower	 extremity.	 D1	 flexion	 abduction	
pattern for right upper limb was done with endpoint 
approximation to facilitate and activate right gluteus 
medius in standing. All these activities were done for 10 
repetitions with rest time as needed by the patient.

Gait	training	with	approximation	given	through	the	
hips in the stance phase to promote weight bearing in the 
affected	lower	limb	for	15	minutes	was	done.	

He attended rehabilitation for 30 session (6 days a 
week for 5 weeks) lasting about one and a half hour per 
day. Post test score was taken using the same outcome 
measures after 30 sessions.

DISCUSSION

The results of this study demonstrated that the 
PNF	 interventions	 have	 significant	 effect	 on	 balance	
and	gait.	The	findings	show	that	the	working	speed	has	
a	significant	effect	on	the	functional	mobility	in	stroke	
patient. Improvement in lower limb motor recovery 
was more accelerated. This is attributed to the pelvic 
PNF	patterns.	The	findings	of	this	study	correlated	with	
findings	of	Wang	(1994)	which	stated	that	pelvic	PNF	is	
effective	 in	 activating	 the	Lower	 abdominal	 and	 trunk	
muscles	more	effectively	in	acute	stage (4).

Berg	 Balance	 scores	 improved	 from	 4	 to	 48,	 this	
might be attributed the trunk and abdominal muscle 
activation achieved with stabilizing reversal and 
rhythmic	stabilization	in	half	standing	position.	Fugl	–	
Meyer lower limb motor component improved from 4 
(reflex	 activity)	 to	 24	 (volitional	 control	 &	 improved	
coordination).	 Weight	 bearing	 symmetry	 in	 Balance	
Master	 improved	 from	 ratio	 of	 10:90	 to	 48:52	 with	
improvement in hip abductor strength. Stance phase 
weight	 bearing	 of	 the	 affected	 leg	 improved	 with	 hip	
abductor activation preventing pelvic asymmetry and 
compensatory lateral tilt of trunk. This was similar to 
the	findings	of	Hufschmidt	(1982)	and	Kawahira	et.	al.,	
(2004) were muscle torque generation in lower limb 
improved with resisted PNF patterns (5, 6). 

Ankle	dorsiflexion	though	not	attained	full	range	the	
partial range facilitated ground clearance and improved 
plantar	 flexion	 momentum	 facilitated	 gait	 speed.	 The	
patient attained a walking speed of 0.35 m/sec which was 
similar	to	the	findings	of	Elizabeth	(2006)	and	Kwerkkel.	
G	 (2002)	where	 in	 the	 gait	 kinematics	 improved	with	
repeated PNF training for 5days a week for 3 weeks (7). 

Functional Ambulation Category scale improved 
from 1 to 5 with patient able to walk in level surface 
independently.	This	was	similar	to	the	findings	of	Kumar	
et. al., (2012) and stated good functional outcomes in 
rehabilitation (8).

Table 1: Comparison of pre test and post test values

Outcome measures Pre test Post test
Weight	bearing	

symmetry (in %) 10 96

Berg Balance Scale 4 42
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Conted…

Functional Ambulation 
Category 1 5

Fugl	–	Meyer	scale	
Lower	Extremity	

component
8	 24

CONCLUSION

In this present study the balance ability and 
independence in gait of patients improved with 
application of PNF. Further studies can be conducted 
with large samples to include PNF in treating balance 
and gait functions in hemiparetic patients.
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ABSTRACT

Introduction: Poor sleep quality is common among students due to academic work burden and social 
norms.	Physical	fitness	is	the	ability	to	achieve	certain	performance	standards	for	physical	activity,	and	is	an	
outcome of habitual physical activity or exercise1, 2. In the process of encoding, new information inputs into 
neural circuits. This information is unstable and must be strengthened and transferred to long-term storage 
in	the	process	of	consolidation,	which	this	project	will	focus	on.	Finally,	this	information	is	retrieved	from	
the	areas	of	storage.	Today’s	fast	growing	industrialized	world	and	rapid	advancement	in	digital	technology,	
multimedia;	internet	and	social	networking	lifestyle	have	greatly	affected	the	lifestyle	of	the	people	in	the	
world	 population.	These	 technologies	 are	 effecting	 duration	 and	 quality	 of	 sleep,	 because	 of	 this	 other	
parameters	like	their	physical	activity	and	memory	are	also	affected.	The	significance	of	this	finding	is	that	
key measures of poor sleep quality may be associated with physical activity downfall and memory issues 
among young adults.

Method:	100	subjects	between	age	group	18-25	years	having	normal	BMI	were	selected	for	the	study	on	
the	basis	of	inclusion	and	exclusion	criteria.	After	signing	the	informed	consent	the	subjects	administered	
Pittsburgh	 Sleep	 Quality	 Index	 (PSQI),	 Baecke	 Physical	Activity	 Questionnaire	 (BPAQ)	 and	 Memory	
Functioning	Questionnaire	(MFQ).

Result: Analysis was done using statistical SPSS version 21. The association between sleep quality, physical 
activity	and	memory	was	found	out	by	Karl	Pearson	correlation	coefficient	(r).	Non-significant	correlation	
was	found	between	MFQ	and	PSQI.	Non-significant	correlation	was	found	between	BPAQ	and	PSQI

Conclusion:	With	the	result	of	this	study	it	could	be	established	that	sleep	deprivation	or	impaired	sleep	
quality	has	no	effect	on	physical	activity	and	memory	in	young	adults.
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INTRODUCTION

Maintaining and improving sleep quality is an 
important clinical issue in modern life. Poor sleep 
quality is common among students due to academic 

work burden and social norms. The main cause behind 
poor	sleep	quality	includes	alcohol	and	caffeine	intake,	
stimulants and technology3. Sleep has two phases 
namely: non rapid eye movement (NREM) and rapid eye 
movement (REM). NREM consists of four stages: stages 
1, 2, 3 and 4. Stages 3 and 4 are referred to collectively 
as	slow	wave	sleep	(SWS)	as	both	exhibits	a	slow	wave	
EEG	pattern.4 On average, one night of sleep involves 
four	or	five	sleep	cycles.	Sleep	cycles	are	the	progression	
through various stages of NREM sleep and REM sleep, 
each lasting close to 90 minutes5.

Physical	 fitness	 is	 the	 ability	 to	 achieve	 certain	
performance standards for physical activity, and is an 
outcome of habitual physical activity or exercise1, 2. 
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Higher level of physical activity decreases mortality 
rate by lowering the rate of cardiovascular diseases and 
cancer.6-7.	Evaluating	the	physical	fitness	among	young	
adults and late adolescence is relevant because low 
levels	 of	fitness	may	underlie	 the	potential	 for	 several	
health problems in later adulthood8,	9.

The case for exercise and physical health is now 
widely accepted by medical authorities across the 
world10, 11. Sedentary living doubles the risk of morbidity 
and mortality from coronary heart disease and stroke14, 

15 which is comparable with the risk associated with 
hypertension and hyperlipidaemia and not far behind 
that	 of	 smoking.	 Low	 activity	 levels	 leads	 to	 obesity,	
diabetes and some cancer.14The incidence of inactivity 
is also high in many developed countries where 
technology is slowly removing exercise from lifestyles 
and is estimated at around 40% of the middle aged and 
elderly	in	the	UK15.The burden of inactivity is expensive 
and improvement can be done by activity promotions17.

Relation between sleep and memory is growing area 
of	 research	 in	field	of	neuroscience.	Recent	 researches	
have	 shown	 that	 different	 stages	 of	 sleep	 have	 some	
beneficial	 effect	 on	 memory18.	 Memory	 is	 defined	 as	
ability to encode, consolidate and remember information 
that has been learnt. 19It can be categorized on the basis 
of whether the information is received from conscious 
or subconscious, the former termed declarative (or 
explicit) memory and the latter termed non-declarative 
(or implicit) memory.18,	20

  In the process of encoding, new information inputs 
into neural circuits. This information is unstable and must 
be strengthened and transferred to long-term storage in 
the	 process	 of	 consolidation,	 which	 this	 project	 will	
focus on. Finally, this information is retrieved from the 
areas of storage.21  

A person spends more than 1/3rd of his life sleeping. 
Sleeping	 is	 the	 best	 way	 of	 recharging	 one’s	 body.	
Today’s	 fast	 growing	 industrialized	 world	 and	 rapid	
advancement in digital technology, multimedia; internet 
and	social	networking	lifestyle	have	greatly	affected	the	
lifestyle of the people in the world population. The youth 
are	 the	 most	 affected	 by	 these	 advancements.	 It	 also	
affects	 their	 lifestyle	 especially	 their	 sleep	 timing	 and	
quality.	 These	 technologies	 are	 effecting	 duration	 and	
quality of sleep, because of this other parameters like 
their	physical	activity	and	memory	are	also	affected.	The	

significance	of	this	finding	is	that	key	measures	of	poor	
sleep quality may be associated with physical activity 
downfall and memory issues among young adults.

MATERIAL AND METHOD

100	 subjects	between	age	group	18-25	years	were	
selected for the study on the basis of inclusion and 
exclusion criteria. After selection they were made to sign 
informed consent.

Inclusion Criteria: Subjects	 both	 male	 and	 female	
with	 normal	 BMI	 between	 age-groups	 18-25	 years,	
comprehending English language were taken.

Exclusion Criteria: Subjects	 who	 will	 indulge	
in strenuous physical activity, having history of 
any of these following disease- Musculoskeletal 
disorders, Neurological disorder, Psychiatric disorder, 
cardiovascular disease, Trauma, Surgery were included 
in exclusion criteria.

Study Design: Correlational study

Outcomes Measures: Pittsburgh sleep quality index, 
Baecke physical activity questionnaire, Memory 
functioning questionnaire

Procedure: The	 study	 was	 conducted	 to	 find	 out	 the	
correlation of memory and physical activity with sleep 
quality.	 The	 subjects	 participated	 were	 screened	 to	
rule	 out	 inclusion	 and	 exclusion	 criteria.	The	 subjects	
fulfilling	 both	 criteria	 were	 asked	 to	 sign	 informed	
consent.	 After	 signing	 informed	 consent	 the	 subjects	
were given the data collection form which comprises 
demographic	 details,	 subjective	 assessment,	 PSQI,	
BPAQ	and	MFQ	

The	 subjects	 filled	 those	 details	 and	 answered	 the	
question according to their ability and perception.

The	 Pittsburgh	 Sleep	 Quality	 Index	 (PSQI)	 is	
used to measure quality and pattern of sleep. It shows 
difference	 in	poor	and	good	sleep	by	measuring	seven	
domains	namely:	subjective	sleep	quality,	sleep	latency,	
sleep	 duration,	 habitual	 sleep	 efficiency,	 and	 sleep	
disturbances, use of sleep medication, and daytime 
dysfunction over the last month. Each of seven areas of 
sleep was rated by client himself/herself. Scoring of the 
answers	is	based	on	a	0	to	3	scale,	whereby	3	reflect	the	
negative	extreme	on	the	Likert	Scale.		A	global	sum	of	
“5”or greater indicates a “poor” sleeper. 
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Baecke Physical Activity questionnaire includes a 
total	of	16	questions	classified	into	three	domains:	work,	
sports, and non-sports leisure activity. Each domain has 
several	questions	with	scoring	on	five	point	scale,	ranging	
from never to always or very often. Scoring was done 
according to original system in which work was the mean 
score in which work is the mean score for occupational 
questions, sports for sports-related questions and non-
sports leisure for physical activities during leisure time. 
Each	domain	could	receive	a	score	from	one	to	five	points,	
thus	allowing	a	total	score	from	three	(minimum)	to	fifteen	
(maximum). For the two most frequently reported sports 
activities,	 specific	 questions	 regarding	 the	 number	 of	
months per year and hours per week of participation were 
addressed.	The	original	BQ	was	translated	into	Japanese	
using the forward and backward translation procedure. 
Two professional translators independently translated the 
original scale once.

The	Memory	 Functioning	 Questionnaire	 (Zelinski	
et	 al.,	 1980),	 on	 the	 other	 hand,	 is	 narrower	 in	 scope.	
It	 consists	 of	 92	 items	 requiring	 7-point	 Likert	 scale	
judgments	on	various	aspects	of	everyday	remembering	
and	forgetting.	Responses	to	the	MFQ	are	summarized	
in	nine	a	priori	scale	scores:	General	Rating	of	Memory,	
Reliance on Memory, Retrospective Functioning, 
Frequency of Forgetting, Frequency of Forgetting 
When	Reading,	Remembering	Past	Events,	Seriousness	
of	Memory	Failures,	Mnemonics	Usage,	 and	Effort	 to	
Remember

FINDINGS AND DISCUSSION

Analysis was performed using statistics SPSS Version 
21. The association between sleep quality, physical activity 
and	memory	was	found	out	by	Karl	Pearson	correlation	
coefficient	 (r).Non-significant	 correlation	 was	 found	
between	MFQ	and	PSQI.	Non-significant	correlation	was	
found	between	BPAQ	and	PSQI

Table 1: Correlation values between sleep quality, 
memory and physical activity

PSQI

MFQ
Pearson Correlation -0.184

p-value 0.066

BPAQ
Pearson Correlation 0.113

p-value 0.262

PSS
Pearson Correlation .265**

p-value 0.008

Sleep with Physical Activity: The group taken into 
consideration can never omit doing physical activity 
as a whole because the college students have to go 
to	 their	 colleges	 and	 the	 office	workers	 have	 to	 go	 to	
earn bread and butter for themselves. This was a cross 
sectional	study,	if	subjects	are	called	for	a	longer	period	
for	a	 longitudinal	study,	effect	of	sleep	quality	may	be	
seen	on	physical	activity.	This	effect	may	be	for	a	longer	
duration	sleep	deprived	subjects.

To clarify the relationship between sleep quality and 
physical activity in young population, this study made 
an attempt to explore the association between sleep 
quality and physical activity. These relationships imply 
that	sleep	quality	will	have	no	significant	relation	with	
physical activity.

The group in our study had a high motivation level 
and	 enjoy	 more.	 They	 have	 a	 more	 positive	 attitude	
towards life. Energy metabolism is greater. They are 
generally disease free. They have higher strength, 
endurance	and	flexibility.

Only few studies were there who investigated relation 
between physical activity and sleep 22-25. Studies conducted 
on adult population show poor sleep at night along with 
lower levels of physical activity 25. Physical activity 
predicting sleep that night was less consistent. Two studies 
found no relation between daily physical activity and 
subsequent sleep22, 25. There are numerous factors that may 
contribute to the inconsistencies in the few studies conducted 
to	 date	 including	 differences	 in	 the	 exercise	 protocols	
studied, such as the intensity and duration of programs, 
and their interactions with individual characteristics such 
as	 fitness,	 age,	 and	 gender26.	 Questions	 remain	 over	 the	
sleep	and	health	benefits	associated	with	specific	levels	of	
physical activity (light, moderate, vigorous) and at what 
combinations	 or	 thresholds,	 and	 differences	 in	 effects	
across individuals and across the lifespan. Such nuanced 
information is needed in order to tailor recommendations 
to promote optimal health.

Sleep with Memory: There is no clear explanation 
about	which	stage	of	sleep	is	most	important.	Different	
sleep stages are dependent on each other. Stage 2 
of NREM sleep and REM sleep may have a role in 
semantic memory consolidation. Studies show that REM 
increases procedural memory. There is lack of evidence 
regarding interaction between individual sleep stages 
and conditioning memory. 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         121      

The group taken into consideration may not have 
a	memory	problem	because	younger	group	of	 subjects	
were included. The lack of interference during sleep has 
been	considered	as	a	possible	cause	of	the	no	effects	of	
sleep on memory. Young adults have high amounts of 
slow wave sleep and sleep in general, there is no brain 
degeneration and their attention level is also high. The 
group	 included	 all	 college	 going	 students	 i.e.	 subjects	
were with lesser memory issues.

One research revealed that quality of sleep is not 
related	 to	memory	 in	 an	 individual’s	 life.27The results 
found in the present study do not coincide to a study 
conducted	 by	Murre,	 Kristo,	 &	 Janssen	 (2014)	 found	
that sleep quality measured by the Pittsburgh Sleep 
Quality	 Questionnaire	 was	 associated	 with	 poorer	
autobiographical memory performance 4-6 weeks after 
the recorded event.

CONCLUSION

With	the	result	of	present	study	it	could	be	established	
that sleep deprivation or impaired sleep quality has no 
effect	on	physical	activity	and	memory	in	young	adults.
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ABSTRACT

Background: 10	meters	Shuttle	run	test	is	a	field	test	which	measures	the	agility	and	speed	of	athletes.	this	
is a test of speed, body control and the ability to change direction.

Objective: The	objective	of	this	study	was	to	find	Common	value	of	shuttle	run	test	in	athletes	of	Belagavi	
and to set concrete data which will prove as a base line for any other studies / training which will involve 
designing	rehabilitation	and	/or	fitness	protocol	for	Belagavi	athletic	population

Methodology: 162	athletes	(n=162)	were	taken	for	the	study.10	meter	shuttle	run	test	was	performed	by	the	
athletes. The time taken to complete the test was recorded.

Result: Total		mean	best	time	for	males	was	found	to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Conclusion: The overall speed range for 10 meter shuttle run test in Belagavi athletes is  between 9.00-
12.70 Seconds. The speed range for male athletes is  between 9.00-12.70 Seconds, and for female athletes it 
ranges between 9.00-12.50 Seconds. Mean best time for males was 10.69 Seconds
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INTRODUCTION

Professional players have an advantage over 
Immature players in terms of body composition and 
shape, speed, endurance, agility, control, perception 
of anxiety, anticipation, and technical skill. Of all 
these, agility, speed  and anticipation skills seem to 
be the strongest predictors of talent.1 The Speed and 
acceleration are important qualities in outdoor sports, 
with running quickly over short distances for success2,3  

In Soccer  players Although high-speed actions 
contribute only about 11% to that of  total distance 
covered, it  plays  more crucial and important role in 
moments of the game and contribute directly to winning 
possession of the ball as well as scoring  or to conceding 
of goals.4  Agility	does	not	have	a	global	definition,5 but 

Narasimhan	 et	 al.	 (2006)	 defined	 agility	 as	 the	 ability	
to	 efficiently	 change	 operating	 states	 in	 response	 to	
uncertain and changing demands placed upon it. Many 
Outdoor and Indoor sports involve straight sprinting, 
rather than straight sprinting more often repeated short 
sprinting with changes of direction. Attaining a high 
sprint velocity over a short distance is of very important 
for	 better	 performance	 in	 team	 and	 in	 field	 of	 sports.6  

Considering this sports  it would seem important to 
provide testing and training that mimics this demand to 
increase	 specificity.	The	 test	which	 is	most	 commonly	
used for testing speed and agility in athletes is Shuttle 
Run test. Sprints most frequently occur over very short 
distances	 (0–10	 m)	 from	 both	 standing	 and	 rolling	
starts.	Consequently,	 the	 speed	over	 the	first	 steps	and	
the ability to accelerate quickly would be considered 
of	greater	importance	in	the	field	of	sports7,8		Speed and 
agility	 are	 important	 qualities	 in	 the	 field	 sports	 for	
better performance and is an important topic of research 
that has not been adequately investigated  across  a 
particular age group or level of competition. In fact, 
this data can be turned into valuable information on the 
unique physiological demands in athletes. Additionally, 
this	 test	 can	 effectively	 guide	 physiotherapists	 for	
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conditioning and training programs across a season and 
can	also	help	them	understand	the	differences	in	fitness,	
between players. Hence, the present research emphasize 
on	the	need	to	find	a	common	value	of	Shuttle	run	test	in	
athletes of Belagavi.

METHOD

Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 162 participants were recruited in the 
study	 after	 fulfillment	 of	 eligibility	 criteria.	A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 
included were from the various institutes and sports 
academies in and around Belagavi city. Demographic 
characteristics of the participant, including their age, 
gender, Sports and years of playing were noted. Athletes 
within	the	age	group	of	18-25	year	of	age	both	male	and	
female who were willing to participate were included in 
the study. Participants were excluded if there were any 
musculoskeletal problems such as fracture, sprain/strain 
of lower limb in the past 6 months, existing neurological, 
respiratory or cardio vascular problems or any other 
condition leading to limitation in 10 meters shuttle run 
test performance.

Procedure:	 After	 finding	 their	 suitability	 as	 per	 the	
inclusion criteria participants were briefed about the 
nature of the study and the intervention in their vernacular 
language. Only those participants who are willing to 
participate	were	recruited	in	the	study.	The	subjects	were		
grouped into three strata according to age and gender. 
A	 	Warm–up	 session	 for	 10	 min	 was	 given	 to	 all	 the	
athlete	which	involved	5	min	jogging	and	5	min	dynamic	
exercises	for	all	joints.	All	participants	were	given	with	1	
practice trial of shuttle run test for better understanding 
about test and they were allowed to ask questions if any 
doubts. After that, athlete stood in the starting position 
with	his	feet	slightly	apart.	On	the	command	of	Go	athlete	
was then asked to  touch cone at the starting line and sprint 
to touch cone on end line and sprints back to starting line 
which are 9.14 m (30 ft) apart.13

The stopwatch was used to record time taken by 
athlete to complete the test. The test was repeated 3 
time  and the therapist noted down the best time taken to 
complete the test.

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed and 

number of years played with best time was analysed using 
Karl	Pearson’s	correlation	coefficient	method.	Comparison	
of	male	and	females	with	mean	best	time,	mean	of	first	and	
second attempts speed score, mean number of years played 
and BMI were analysed using t test.

RESULTS

Table 1: Distribution of male and females with mean 
age in the study

Gender Number of 
participants % Mean 

age SD age

Male 116 71.60 20.31 2.07
Female 46 28.40 20.28 2.10

Table number 1  Shows distribution of male and 
female participants in the study. Total 162 participants 
were included in the study 116 males  (71.60%) with mean 
age	of	20.31	with	SD	age	2.07	and	46	females	(28.40%)	
with	mean	age	of	20.28	and	SD	age	2.10.	No	significant	
difference	was	seen	in	male	and	females	mean	age.

Table 2: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time with
r-value t-value p-value

Age in yrs 0.2079 2.6881 0.0079*
BMI -0.0299 -0.3789 0.7052

No. years played 0.0377 0.4767 0.6342
*p<0.05

Table number 2 showing the positive correlation 
between the best time  and the age of the athletes.

(p<0.05)	 by	 Karl	 Pearson’s	 correlation	 coefficient	
method was used to assess the correlation.

Looking	 at	 the	 analysis	 we	 	 found	 no	 correlation	
between the best time and BMI same with number of 
years played.

Table 3: Comparison of male and females with mean 
BMI by t test*p<0.05

Gender
Height Wight BMI

Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Male 5.67 0.29 64.92 6.60 22.35 1.99
Female 5.54 0.36 56.68 6.72 20.07 1.94
t-value 2.3669 7.1263 6.6214
p-value 0.0191* 0.0001* 0.0001*
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Table 4: Patterns of best time in male and females in the study

Gender Minimum Maximum Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval for Mean
Lower Bound Upper Bound

Male 9.00 12.70 10.69 0.88 0.08 10.53 10.86
Female 9.40 12.50 10.99 0.85 0.13 10.74 11.25

Table number 4 shows minimum and maximum time taken by the athletes to complete the 10 meters shuttle 
run test. According to the above data minimum time taken by male athletes to complete the test is 9.00 sec and the 
maximum	taken	is	12.70	sec	When	we	see	for	minimum	time	taken	by		females		is	9.40	sec	and	maximum	is	12.50	
sec	this	shows	no	more	difference	in	post	test	data	according	to	the	gender	of	athletes.

Table 5: Normality of best time (in sec) in the study by gender

Best time
Total Male Female

Range Number Range Number Range Number
Excellent 9.00-9.89 21 9.00-9.82 18 9.40-10.14 10
Good 9.90-11.65 105 9.83-11.56 43 10.15-11.83 27
Poor 11.66-12.70 36 11.57-12.70 55 11.84-12.50 9
Total 9.00-12.70 162 9.00-12.70 116 9.00-12.50 46

Mean best time 10.69 10.99 10.78
SD best time 0.88 0.85 0.88

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Poor:	>mean+SD

Table Number 5 shows the normality of best time 
in seconds and   number of male and female having 
the excellent speed in terms of minimum time taken to 
complete the test  to poor speed. Total best time range 
is	9.0-9.86	which	is	excellent	range	(n=	18	males	n=	10	
females	total	n=	21),	9.90-11.65	is	good(n=	43	males	&	
27	females	total	105	),	11.66-	12.70	poor(n	=	55	males	&	
9 females total 36)  Mean best time for males was found 
to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Table 6: Comparison of male and females with mean 
best time by t test *p<0.05

Gender Mean Std. Dev.
Male 10.69 0.88

Female 10.99 0.85
Total 10.78 0.88

t-value -1.9701
p-value 0.0500*

DISCUSSION

This study was conducted at belagavi on young 
athletes	with	a		goal	to	find	a	common	value	of	10	meters	

shuttle run test in athletes. The secondary goal was to 
set a concrete data which would prove as a baseline 
for all the other studies that would involve designing 
rehabilitation	 or	 fitness	 protocol	 for	 belagavi	 	 athletic	
population.	Turgut	Kaplan	Et.al	Conducted	a	 study	on	
running speed and agility performance in professional 
and amateur soccer players, where 10 X 5 meter  shuttle 
run test was used. The study concluded that professional 
soccer players running speed and agility performances 
were higher than amateur soccer players.14 Another 
study	done	by	germa	nvicente-	rodri	guez	Et.al	 to	find	
out reliability of stopwatch for measuring time taken 
to complete 4 X 10 meter shuttle run test and 30 meter  
shuttle run test and the result of this study suggested that 
stopwatch is a reliable and valid instrument for recording 
the time taken to complete the shuttle run test.15 In the 
present study also stopwatch has been used to record the 
best time taken to complete the 10 meters shuttle run test. 
In this present study total 162 participants were included 
with mean age of 20.31 with SD age 2.07 for males and 
20.28	with	SD	age.	 In	 the	present	 study	 	 three	 trial	of	
10 m shuttle run test was taken so as to avoid human 
error and also to record the best time of athlete and the 
results are consistent with the results of the old study. In 
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conclusion, in the present study, we found overall speed 
range for 10 meter shuttle run test in belagavi athletes is 
between  9.00-12.70 min/sec. Male athlete speed range 
is  between 9.00-12.70 min/sec, female athletes  speed 
range is between 9.00-12.50 min/ sec. Mean best time 
for males was 10.69 min/sec It is also seen that there 
is positive correlation between the best time taken to 
complete the 10 meters shuttle run test and the age of 
the athletes. But there was no correlation between best 
time taken to complete test was compared with Body 
Mass Index and Numbers of years of play. The total 162 
participants were included in present study, in which 
21 samples fell under excellent category , 105 samples 
fell under good category and 36 samples fell under poor 
category of best time to complete the test. The Common 
value of 10 meter shuttle run test  for males excellent 
time,	good	time	and	poor	time	was	within	range	of	9.00	–	
9.82	sec,	9.83	–	11.56	sec	,	11.57	–	12.70	sec	respectively	
and	for	females	it	was	9.40	–	10.14	sec,10.15	–	11.83	sec	
and	11.84	–	12.50	sec	respectively.

CONCLUSION

This study concluded that the common value for 10 
meters shuttle run  test was within range of 9.00 -12.70 
sec for both male and females, were in both genders  
male athletes showing better performance.

Limitation:	 Generalizations	 of	 the	 sample	 collected	
is questionable  as the sample collected may not be 
representing the  total population.

Practical Applications: The result of the present 
study can be used as a reference for speed and agility 
performance	 test	 (10	m	 shuttle	 run	 test	 )	&	by	fitness	
professionals for training purpose for belagavi athletes.
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ABSTARCT

Background: The prevalence of stroke in the general population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those older than 40 years. Stroke may require a variety of 
rehabilitation services. One of them Mirror therapy is a simple, inexpensive and most importantly patient 
directed treatment that may improve hand function after stroke. 

Objective: To	 assess	 the	 effectiveness	 of	mirror	 therapy	 on	 upper	 extremity	 functioning	 among	 stroke	
patients at selected neuro- rehabilitation centres

Method: A	 quantitative	 research	 approach	 was	 used	 in	 this	 study.	 Research	 design	 was	 Quasi-
experimental: pre-test post-test. Sample size was 50 post stroke patients who receive stroke rehabilitation 
at	Neurorehabilitation	centres.	The	25	subjects	were	randomly	divided	into	two	groups,	experimental	group	
and control group. The experimental group has received mirror therapy with the conventional therapy for 3 
days in a week for 4 weeks. Other side the control group has received only conventional therapy for 4 weeks, 
and	3	days	in	a	week.	The	effectiveness	was	evaluated	by	Modified	Brunnstrom’s	motor	function	test	

Result: An	average	hand	functioning	score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-test	and	7.6	
which increased to 13.4 in post-test for upper extremity functioning among experimental group, following 
for	 the	control	group	as	 in	pre-test	 an	average	was	8.3	which	 increased	 to	11.2	 for	hand	and	8.1	which	
increased to 11.7 of upper extremity.

Conclusion: The	 findings	 of	 the	 study	 show	 that	 there	 is	 significant	 difference	 between	 the	 scores	 of	
experimental and control group.

Keywords: Mirror Therapy, Upper Extremity Stroke , Neuro Rehabilitation Centre

INTRODUCTION

As human, we move our bodies to explicit our wants, 
needs, emotions, thoughts, and ideas. Basically, how 
well we move- and how much we move- decides how 
well we engage with the world and make our full purpose 
in life. Mostly the active movement helps us in function 
completely, interact with the world, feel well physically 
and emotionally, connect and build relationship with 
others, and communicate and express ourselves. Also 
the	movement	 helps	 us	 recover	 if	 our	 brain	 is	 injured	
or	inflamed.	Body	movements	are	comparable	important	
for	smooth	and	effective	day	to	day	activities.1

Nervous system is a one of the system of our body, 
which perform all the sensory and motor function 

of body. The reason a healthy nervous system is so 
important	 is	 because	 it’s	 what	 runs	 everything	 in	 our	
body.	 When	 nervous	 system	 is	 functioning	 correctly,	
body is able to perform all the things it needs to do. 
However, when the nervous system is compromised, or 
not	working	efficiently,	body	begins	to	break	down.2

Stroke is the third biggest killer in India after heart 
attack	and	cancer	and	is	a	major	public	health	concern.1 
Stroke	occurs	when	there	is	(1)	lack	of	blood	flow	to	a	
section of brain or (2) haemorrhage into the brain that 
results in death of brain cells. The predominance of stroke 
in the population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those 
older	 than	40	years.	 It	was	projected	 that	by	2015	 the	
number of cases of stroke would be increase to 1666,372 
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in the country. A predicted 5.7 million people died from 
stroke	in	2005	and	it	is	projected	that	these	deaths	would	
rise to 6.5 million by 2015.3

Impact on daily life, 4 out of 10 stroke survivors 
leave hospital requiring help with daily living activities 
but almost a third receive no social service visits. Around 
a third of stroke survivors experience depression after 
their stroke.4

15	million	people	suffer	from	stroke	worldwide	each	
year. Of these, 5 million die and another 5 million are 
permanently	 DISABLED.5Ischemic stroke 10% in 30 
days, 23% in 1 year and 52 % in 5 year. Same as Intra-
cerebral haemorrhage 52% in 30 days, 62% in 1 year 
and 70% in 5 years. The sub-arachnoid haemorrhage 
was	45%	in	30	days,	48%	in	1	year	and	52	%	in	5	years.	
They also concluded that this prevalence of stroke may 
increase till 2020. Stroke patient may require a variety of 
rehabilitation services like physiotherapy, occupational 
therapy, speech therapy etc. One of them MIRROR 
THERAPY is an inexpensive, simple and patient 
directed treatment. The principle of mirror therapy is use 
of	a	mirror	to	create	a	reflective	illusion	of	an	affected	
limb in order to trick the brain into thinking movement 
has occurred without pain. 5

METHODOLOGY

A quantitative research approach was used in this 
study.	Research	design	was	Quasi-experimental:	pre-test	
post-test. Content validity was obtained by experts of 
medical surgical nursing and physiotherapy opinion. Tool 
reliability	(0.8)	was	calculated	by	inter	rated	reliability	
method.	 The	 consent	 was	 taken	 from	 the	 subjects	 for	
participation in study. Data collection was carried out 

from	 14/02/2018	 to	 15/03/2108.	 Sample	 size	 was	 50	
post stroke patients who receive stroke rehabilitation 
at	 Neurorehabilitation	 centres.	 The	 25	 subjects	 were	
randomly divided into two groups, experimental group 
and control group. The experimental group has received 
mirror therapy with the conventional therapy for 3 days 
in a week for 4 weeks. Other side the control group has 
received only conventional therapy for 4 weeks, and 
3	 days	 in	 a	week.	The	 effectiveness	was	 evaluated	 by	
Modified	Brunnstrom’s	motor	 function	 test	before	 and	
after intervention. Data was compiled and analysis was 
done by using inferential and descriptive statistics.

RESULTS

Fig. 1: Effectiveness of mirror therapy in stroke 
patients on the functioning of hand

In pre-test, all the experimental and control group stroke 
patients	had	poor	functioning	of	hand.	In	post-test,	48%	of	
the experimental group samples had poor functioning of 
hand and 52% of them had average functioning of hand. 
In	control	group,	68%	of	the	samples	had	poor	functioning	
of hand and 32% of them had average functioning of hand. 
This shows that the mirror therapy remarkably improved 
the hand functioning of stroke patients.

Table 1: Paired t-test for effectiveness of mirror therapy in stroke patients on the functioning of hand
N = 25, 25

Group Day Mean SD T Df p-value

Experimental
Pre-test 8.2 1.37

12.8 24 0.000
Post-test 12.6 1.71

Control
Pre-test 8.3 1.41

10.6 24 0.000
Post-test 11.2 1.72

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
hand. In experimental group, average hand functioning 
score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-

test.	T-value	 for	 this	 test	was	 12.8	with	 24	 degrees	 of	
freedom. Corresponding p-value was of the order of 
0.000, which is small (less than 0.05), the null hypothesis 
is	rejected.
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In control group, average hand functioning score 
in	pre-test	was	8.3	which	increased	to	11.2	in	post-test.	
T-value for this test was 10.6 with 24 degrees of freedom. 
Corresponding p-value was of the order of 0.000, which 
is	small	(less	than	0.05),	the	null	hypothesis	is	rejected.	
Average for experimental group in post-test is higher 
as compared to that for control group. Mirror therapy 
is	proved	to	be	significantly	effective	in	improving	the	
hand functioning of stroke patients.

Fig. 2: Effectiveness of mirror therapy in stroke 
patients on the functioning of upper extremity

In pre-test, all the experimental and control group 
stroke patients had poor functioning of upper extremity. 
In post-test, 56% of the experimental group samples had 
poor functioning of upper extremity and 44% of them 
had average functioning of upper extremity. In control 
group, 92% of the samples had poor functioning of upper 
extremity	 and	8%	of	 them	had	 average	 functioning	of	
upper extremity. This shows that the mirror therapy 
remarkably improved the upper extremity functioning 
of stroke patients.

Table 2: Paired t-test for effectiveness of mirror 
therapy in stroke patients on the functioning of 

upper extremity
N = 25, 25

Group Day Mean SD t Df p-value

Experimental

Pre-
test 7.6 1.15

14.6 24 0.000
Post-
test 13.4 1.80

Control

Pre-
test 8.1 1.17

11.0 24 0.000
Post-
test 11.7 1.51

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
upper extremity. In experimental group, average upper 
extremity functioning score in pre-test was 7.6 which 
increased to 13.4 in post-test. T-value for this test was 
14.6 with 24 degrees of freedom. Corresponding p-value 
was of the order of 0.000, which is small (less than 0.05), 
the	null	hypothesis	is	rejected.	In	control	group,	average	
upper	 extremity	 functioning	 score	 in	 pre-test	 was	 8.1	
which increased to 11.7 in post-test. T-value for this 
test was 11 with 24 degrees of freedom. Corresponding 
p-value was of the order of 0.000, which is small (less 
than	0.05),	the	null	hypothesis	is	rejected.	Average	post	
test score for experimental group is higher as compared 
to that of control group. Mirror therapy is proved to be 
significantly	effective	in	improving	the	upper	extremity	
functioning of stroke patients.

Table 3: Two sample t-test for comparison 
of experimental and control group for hand 

functioning
N = 25, 25

Group Mean SD T df p-value
Experimental 4.4 2.8

4.3 48 0.000
Control 1.7 1.3

Researcher applied two sample t-test for comparison 
of average change in hand functioning score of 
experimental and control group. Average change in hand 
functioning score of experimental group was 4.4 which 
was 1.7 for control group. T-value for this comparison 
was	 4.3	 with	 48	 degrees	 of	 freedom.	 Corresponding	
p-value was 0.000, which is small (less than 0.05). 
This	 indicates	 that	 the	mirror	 therapy	has	 significantly	
improved the functioning score of hand as compared to 
that of control group.

Table 4: Two sample t-test for comparison of 
experimental and control group for upper extremity 

functioning
N = 25, 25

Group Mean SD t df p-value
Experimental 5.8 3.6

4.9 48 0.000
Control 2.0 1.6

Researcher applied two sample t-test for comparison 
of average change in upper extremity functioning score 
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of experimental and control group. Average change 
in upper extremity functioning score of experimental 
group	was	5.8	which	was	2	 for	control	group.	T-value	
for	this	comparison	was	4.9	with	48	degrees	of	freedom.	
Corresponding p-value was 0.000, which is small (less 
than 0.05). This indicates that the mirror therapy has 
significantly	 improved	 the	 functioning	 score	 of	 upper	
extremity as compared to that of control group.

This	 shows	 that	 mirror	 therapy	 was	 effective	 on	
upper extremity function among stroke patients.

DISCUSSION

The literature includes some studies that support 
the use of Mirror Therapy in post-stroke rehabilitation. 
However, researches involving MT have evolved over 
the past years, acquiring better methodological quality.

The studies found in this review assessed individuals 
in	the	post-stroke	and	showed	similar	effects	concerning	
the	 effectiveness	 of	 MT	 on	 recovery	 of	 the	 motor	
function.

The	 above	 findings	 of	 the	 study	 are	 supported	 by	
a study conducted by, Pournima Pawar, vijaykumar 
biradar to	 evaluate	 the	 effectiveness	 of	 the	 constraint	
induced movement therapy (CIMT) and combined 
mirror	therapy	for	patient’s	rehabilitation	of	the	patients	
with subacute and chronic stroke patients.Twenty 
patients were enrolled and divided into two groups 
CIMT group, CIMT with Mirror therapy group. CIMT 
group 6 hours a day for 4 days per week for 4 weeks 
,and CIMT with Mirror therapy group 30 minutes of 
mirror with CIMT for 4 days per week for 4 weeks . 
The fugl-meyer motor function assessment (FMS) and 
Brunnstrom Voluntary control grading were evaluated 
4weeks after the treatment. The score of the Brunnstrom 
Voluntary control grading p value (P value 0.0001) 
and Fugl-meyer scale P value (0.0001), mirror therapy 
combined with CIMT showed more improvement than 
the CIMT after 4 weeks of treatment.6

Kil-Byung Lim, Hong-Jae Lee, Jeehyun Yoo, 
Hyun-Ju Yun, Hye-Jung Hwang conducted study on 
efficacy	of	mirror	therapy	containing	tasks	in	post	stroke	
patients	 to	 investigate	 the	 effect	 of	 mirror	 therapy	 on	
upper extremity function and activities of daily living. 
The samples were randomly divided into two groups 
that were mirror therapy group and sham therapy 
group, each group contains 30 samples. The mirror 

therapy group has undergone a mirror therapy with 
conventional therapy for 20 minutes per day on 5 days 
per 4 weeks. The Fugl Meyer assessment, Brunnstrom 
motor	 recovery	 stage	and	modified	barthel	 index	were	
evaluated 4 weeks after the treatment. After 4 weeks of 
intervention,	 improvements	 in	 the	FMA	(p=0.027)	and	
MBI	(p=0.041)	were	significantly	greater	in	the	mirror	
therapy group than the sham therapy group. The mirror 
therapy	containing	functional	task	was	effective	in	terms	
of improving the upper extremity functions.7

CONCLUSION

The	findings	of	the	study	show	that	there	is	significant	
difference	 between	 the	 scores	 of	 experimental	 and	
control	group.	The	finding	shows	that	the	mirror	therapy	
brought	a	significantly	effect	in	pre-test	and	post-test	on	
upper extremity functioning.
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ABSTRACT

Background:	Water	has	been	highly	considered	for	rehabilitation	because	it	facilitates	the	application	of	
established	 therapeutic	 interventions	 including	stretching,	strengthening,	 joint	mobilization,	balance,	gait	
training and endurance training that helps in reducing back pain due to unique physical characteristics and 
low risks.

Objective: To	 compare	 the	 effect	 of	 Hydrotherapy	 based	 exercises	 and	 conventional	 physiotherapy	 in	
chronic	nonspecific	low	back	pain.

Materials and Method: An	experimental	study	was	conducted	at	physiotherapy	Department	of	Krishna	
Institute of Medical Sciences. A total 30 patients were equally divided into two groups using convenient 
sampling	with	random	allocation	(Group	A	and	Group	B).		Group	A	was	given	Conventional	Therapy	and	
Group	B	was	given	Hydrotherapy.

Results: Statistical analysis was performed using paired t-test and unpaired t-test. Intra group comparison 
(within group) was analysed statistically using paired t-test for VAS, ROM, MMT and MODI. This shows that 
there	is	an	extremely	significant	difference	of	Group	A	similarly	there	is	an	extremely	significant	difference	
of	Group	B.	But	in	intergroup	comparison	(between	group)	was	analysed	statistically	using	unpaired	t-test.	
This	shows	that	pre-intervention	there	was	no	statistically	significant	difference	seen	with	P	values	of	VAS,	
ROM,	MMT	and	MODI.	While	on	comparing	post	interventional	values,	the	results	between	two	groups	
using	unpaired	t-test	revealed	that	there	was	statistically	significant	difference	seen	with	P	values	of	VAS	was	
(P-	0.0182)	but	there	was	no	statistically	significant	difference	seen	with	P	values	of	ROM,	MMT,	MODI.

Conclusion: From	 the	 study,	 it	 is	 concluded	 that	 there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

Keywords: Nonspecific low back pain, VAS, Hydrotherapy, Physical properties of water.
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INTRODUCTION

Just like reinforced steel can bear more weight than 
sheet of aluminum, a strong, well-conditioned back can 
stand with more stress, and protect spine better, than a 
back that has not been conditioned through exercise. 
Conditioning	through	flexibility	and	strengthening	back	
exercises	 not	 only	 helps	 to	 avoid	 the	 back	 injury,	 or	
minimize	the	severity	of	injury.	It	can	also	help	to	relieve	
the pain from many back conditions1.

The human body has a centre of gravity, which keeps 
the balance between muscles and bones to maintain 
integrity	of	structures	and	protect	them	against	injury2. 
In	nonspecific	low	back	pain,	imbalance	typically	occurs	
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between	the	functional	load,	which	is	effort	required	for	
work and in daily living activites3.	Low	back	pain	has	a	
lifetime	prevalence	of	60-85%	but	it	is	seen	in	adult	is	
15%3 and it may vary according to age, gender, education 
and occupation4.

Chronic	 nonspecific	 low	 back	 pain	 is	 the	 pain	
where	 the	 patient	 cannot	 find	 any	 specific	 cause	 for	
more than 12 weeks such as infection, arthritis, fracture, 
spondylolisthesis etc5.	Generally	chronic	nonspecific	low	
back pain is seen because of heavy physical exertion such 
as weight lifting, repetitive movement and frequent static 
posture.	 Characteristic	 of	 chronic	 nonspecific	 low	 back	
pain are heavy pain, worsening with exertion and relieved 
with rest. In some cases the cause may be sprain or an 
overstretch of a ligament or muscles6. The endurance of 
trunk muscles is low in patients with low back pain as 
compared to individual without low back pain. The deep 
trunk	 muscles	 (Transverse	 Abdominis	 and	 Multifidus)	
responsible for maintaining the stability of spine. It is 
studied that the poor endurance of trunk muscles may 
caused strain on structures and hence causes low back 
pain7.  In other cases the cause may be a minor problem 
with the disc between two vertebrae or a minor problem 
with	a	small	facet	joint	between	two	vertebrae.	There	may	
be other minor problems in the structures and tissues of 
the lower back that result in pain.

Stretching and strengthening exercises is one of 
the	 useful	mode	 of	 exercise	 for	 chronic	 nonspecific	 low	
back pain to decrease the pain while working out. If 
these exercises are done in water, the properties of water 
relieves	pain,	reduces	muscle	spasm,	increases	joint	range	
of motion, strengthen weak muscles, improve circulation, 
provide resistance and improves balance and coordination8. 
Moreover, the combinations of the buoyancy, resistance 
properties	 of	 water	 allow	 easier	 joint	 movement	 and	
diminish disabilities than on land9. Although it appears 
that water-based exercises may be suitable exercises for 
individuals to improve quality of life.

Hydro means water so we can called Hydrotherapy, 
Aquatic	therapy	or	Pool	therapy.	The	heat	and	flotability	
of the water can block nociceptors by acting on thermal 
receptors and mechanoreceptors and exert a positive 
effect	on	spinal	segments10.	Water	has	many	properties	
that give it the ability to heal.

 z Water	can	store	and	carry	heat	and	energy.

 z Water	cannot	hurt	you,	even	if	you	are	sensitive	to	
your surroundings.

 z Water	can	help	blood	flow.

 z Water	has	a	soothing,	calming,	and	relaxing	effect	
on people.

 z Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	
joint	while	also	providing	resistance11.

Hydrotherapy is one of the method that recently has 
found great popularity in rehabilitation12.

Benefits	 of	 hydrotherapy	 are	 due	 to	 properties	 of	
water such as:

 1. Buoyancy: Buoyancy reduces force of gravity and 
provides resistance which is used to strengthen 
the muscles.

 2. Hydrostatic pressure: Hydrostatic pressure is 
the	pressure	exerted	by	water	on	immersed	object.	
That pressure and depth allows the patients to 
perform exercise more easily.

 3. Viscosity: Viscosity creates resistance to all active 
exercises.

 4. Surface tension: In surface tension the use of 
equipment at surface increase the resistance13.

Now a days, physiotherapy is growing with 
multispecialty like hydrotherapy which is used to 
treat disorders14.	 In	 chronic	 nonspecific	 low	back	pain	
there	 is	 no	 specific	 problem	 or	 disorder	 that	 can	 be	
identified	 as	 the	 cause	 of	 pain	 but	 water	 will	 relieve	
discomfort and promote physical well-being15.  The 
use of Pharmacotherapy example Non-steroidal anti-
inflammatory	 drugs	 and	 Skeletal	muscle	 relaxant	 tend	
to	 have	 various	 side	 effects	 with	 their	 prolonged	 use.	
Patient with only drug therapy have high chance of 
recurrences and worsening of spinal function leading to 
early degenerative changes in spinal structures. On the 
other hand hydrotherapy gives an opportunity of natural 
way	of	therapy	by	which	this	chronic	non	specific	low	
back	pain	can	be	effectively	managed.

Aim:	To	find	out	the	effectiveness	of	hydrotherapy	based	
exercises	for	chronic	nonspecific	low	back	pain.

OBJECTIVES

 z To	 determine	 the	 effect	 of	 hydrotherapy	 based	
exercises	for	chronic	nonspecific	low	back	pain.

 z To	 compare	 the	 effect	 of	 Hydrotherapy	 based	
exercises and conventional physiotherapy in 
chronic	nonspecific	low	back	pain.
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MATERIALS AND METHOD

It was an experimental study conducted in the 
KIMSDU.	 30	 participants	 were	 equally	 divided	 into	
two groups using convenient sampling with random 
allocation.	 Group	 A	 was	 given	 conventional	 therapy	
and	Group	B	was	given	hydrotherapy.	The	patient	were	
selected according to inclusion and exclusion criteria. 
Written	informed	consent	was	taken	and	whole	study	was	
explained to them. Detailed musculoskeletal evaluation 
was	done	to	screen	the	subjects.	Inclusion	criteria	were	
as	 follow:	 1.	 Subjects	 clinically	 diagnosed	 as	 chronic	
nonspecific	low	back	pain,	2.	Both	genders,	3.	Age	group	
–	20yrs	to	45yrs,	4.	Participants	willing	to	participate	in	
study, 5. Swimmers. Exclusion criteria were as follows: 
1.	 Individuals	 with	 specific	 causes	 for	 back	 pain,	 2.	
Subject	 with	 systemic	 illness:	 -Neurological	 disorders	
like ataxia, Respiratory disorders, Cardiac disorders.  3. 
Individuals with hydrophobia.

Group A: Treatment given was as follows:

 1. Hot moist pack for 15 min.

 2. Static back exercises

 3. Stretching

 4. Core strengthening exercises for back

 5. Ergonomic advice for posture

Group B: All therapeutic exercises performed in water 
were given according to problem solving approaches 
like:

 1. Stretching exercises for hip and lower back

	 	In	Standing	position:	Knee	to	chest	exercises,	Leg	
raise

  In Prone position:-Superman position exercises

 2. Strengthening exercises for abdominals, glutei, 
trunk, lumbar and lower limb.

	 	In	supine	position:-Swimming	kicks,	Hip	flexion	
and extension, Hip abduction and adduction, 
Knee	flexion	 and	 extension,	Bridging	with	 long	
dumbbell place at knees.

	 	In	standing	position:-Squatting,	Lunges	(forward	
and side), Ball squeezing between thighs, Toe 
raising,	One	leg	balance,	Leg	circles.

Walking: Forward, Backward16.

Post-intervention	outcome	measures	of	the	subjects	
were calculated. Comparison of pre and post intervention 
values	was	done.	The	effect	of	conventional	therapy	and	
hydrotherapy	 based	 exercises	 on	 chronic	 nonspecific	
low	back	pain	subjects	was	determined.	Then,	the	results	
were compared in group A (conventional therapy) and 
group	B	(hydrotherapy)	subjects	of	chronic	nonspecific	
low back pain.

Table 1: Total no. of age groups included in the study

Age 
Groups 20-30 31-40 41-50

Group A 6 6 3
Group B 7 6 2

Between the group comparison:

 1. VAS SCORE

Table 2: Comparison of VAS score between groups

Mean ± SD
Pre-intervention Post intervention

Group	A 7.2 ± 1.47 2.66 ± 1.71
Group	B 8.06	±	1.38 1.2 ± 1.47
p value 0.1083 0.0182
t value 1.659 2.509

Inference Not	significant Significant

MODIFIED OSWESTRY DISABILITY INDEX

Table 3: Comparison of MODI scores between 
groups

Mean ± SD
Pre-intervention Post intervention

Group A 61.33 ± 23.20 28	±	16.22
Group B 71.06 ± 19.32 24.66 ± 12.73
p value 0.2223 0.5364
t value 1.248 0.6260

Inference Not	significant Not	significant

RESULTS

Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
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significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI.

DISCUSSION

The	 purpose	 of	 present	 study	 was	 to	 find	 out	 the	
effectiveness	 of	 hydrotherapy	 based	 exercises	 for	
chronic	nonspecific	low	back	pain.

Low	back	pain	is	considered	as	3rd highest problem 
faced by the population worldwide. Since there is 
change in the lifestyle due to competing professions 
people	 tend	 to	 ignore	 their	 spine	 health.	Lack	 of	 self-
care and awareness of the exercises has given a rise to 
this population. Thus intervention in an order to relieve 
the pain, improve range of motion was made as well as 
strengthening of the muscles and improved quality of the 
life are also done with exercise.

Reviewing various studies, it was analyzed that 
many exercise protocols like aerobic exercise, lumbar 
stability exercise, swiss ball exercise, only core 
strengthening exercises were line of treatment routinely 
used	for	chronic	nonspecific	low	back	pain.

This study was undertaken considering all the 
mentioned points, and the aim of this study was to 
find	 out	 effect	 of	 hydrotherapy	 in	 chronic	 nonspecific	
low back pain. Based on the principal of hydrotherapy, 
Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	 joint	
while also providing resistance.

Benefits	of	conventional	therapy:-It	helps	to	control	
functional activities and in dynamic stabilization of 
joints,	 It	 moreover	 improves	 the	 endurance	 of	 the	
muscle, It activates muscle to begin to re-establish 
neuromuscular control.

Benefits	of	Hydrotherapy:-Exercise	in	water	takes	the	
weight	off	a	painful	joint	while	also	providing	resistance,	
Improved	muscle	strength,	Greater	flexibility	and	range	of	
motion of the spine, Enhanced balance and coordination 

of muscle groups to stabilize the spine and reduces stress 
on the back pain, Increased tendency to maintain a neutral 
spine	position	during	exercises,	Efficiency	of	water	will	
provide	great	advantage	for	subjects	to	improve	quality	of	
life and diminishes disabilities17. 

Many authors conducted studies on hydrotherapy for 
low back pain. So according to Dundar U, Solak O, Yigit  
determined	the	effect	of	aquatic	exercise	to	treat	chronic	
low back pain and came to a conclusion that water based 
exercises produce better improvement in disability and 
quality of life of the patients with chronic low back 
pain	 than	 land	 based	 exercises.	Then	Sjogren	T,	Long	
N, Storay I, Smith J, studied group hydrotherapy versus 
group land based treatment for chronic low back pain 
and come to conclusion that the both groups improved 
significantly	 in	 functional	 ability	 and	 in	 decreasing	
pain levels. Then Smit TE and Harrison R studied 
Hydrotherapy and chronic lower back pain: A pilot 
study.	and	come	to	conclusion	that	the	beneficial	effects	
from hydrotherapy may not be long lasting, suggesting 
the need for continuing sessions to maintain improved 
mobility and reduced pain levels. Then Cuesta-Vargas 
Al,	Garcia-Roero	JC	studied	exercise,	manual	 therapy,	
and education with or without high-intensity deep 
water	 running	 for	 nonspecific	 chronic	 low	 back	 pain:	
a pragmatic randomized controlled trial and come to 
conclusion that the pain, disability, health status, muscle 
strength and endurance, and lumbar range of motion 
significantly	 improved	 in	both	groups.	The	addition	of	
deep water running program at an individual workload 
of the aerobic threshold to the multimodal physical 
therapy	program	produced	a	significant	improvement	in	
pain	in	patients	with	nonspecific	chronic	low	back	pain,	
but	 this	was	not	significantly	different	when	compared	
with multimodal physical therapy program alone. 
Disability, health status, muscle strength and endurance, 
and	 lumbar	 range	 of	motion	 significantly	 improved	 to	
a similar level in both interventional groups. Thermo 
therapy should always be used prior mobilization and 
MET is a form of mobilization. Hot moist packs relieve 
pain, relaxes muscles by vasodilation.18

Our study states that age groups with 20-40 are more 
affected	as	compared	to	41-50	due	to	changing	lifestyle.	
Intragroup comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT 
and MODI scores, and intergroup comparison (between 
group) was analysed statistically using unpaired t-test.
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Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI. 

Clinical significance: Our study shows that 
conventional therapy and hydrotherapy are both 
effective	 maneuvers	 in	 chronic	 nonspecific	 low	 back	
pain.	Recurrence	is	observed	in	subjects	who	underwent	
conventional therapy after some months. However, 
subjects	who	underwent	hydrotherapy	recovered	faster	
as	 compared	 to	 conventional	 therapy	 subjects.	 Thus,	
there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

CONCLUSION

Present study concluded that both conventional 
therapy	 and	 hydrotherapy	 group	 showed	 significant	
relief of pain, hydrotherapy being faster in relieving 
pain.	 It	 showed	 extremely	 significant	 improvement	 in	
relieving pain, reducing functional disability statistically 
and clinically and thus facilitated the outcomes.
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ABSTRACT
Background: The incidence of stroke has rapidly increased in the past decade and is expected to increase in 
the coming decade. The rehabilitation of stroke is laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best option for managing stroke will be prevention by 
early	identification	and	prediction	of	those	at	high	risk.	Women	in	post-menopausal	period	have	more	risk	
of stroke and more disability as compared to men. Thus, screening of post- menopausal women is needed.
Objective: This study was intended to predict the risk of stroke in post-menopausal women.
Method: This study is a cross-sectional study where 65 women were recruited after screening for inclusion 
and	exclusion	criteria.	The	study	participants	were	tested	for	Hs-CRP	and	an	online	software	of	Qstroke.	
Values were noted and results were analysed.
Measurement Tools:	Biochemical	Marker	(High-sensitivity	CRP),	Qstroke	Algorithm
Results:	There	was	positive	correlation	between	BMI	and	Hs-CRP	levels	(p=0.0001),	and	also	between	age	
and	Qstroke	scores	(p=0.0001).	No	correlation	was	observed	in	Hs-CRP	and	Qstroke	scores	(p=0.5987)
Conclusion: Post-menopausal women might have an increased risk of developing stroke and the risk can be 
predicted	well	before	the	appearance	of	stroke	by	using	Hs-CRP	and	Qstroke.

Keywords: menopause, stroke, Hs-CRP, Qstroke

INTRODUCTION

The	World	 Health	 Organisation	 defines	 stroke	 as,	
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 
hours or leading to death, with no apparent cause other 
than that of vascular origin.”1 About 16.9 million people 
suffer	from	stroke	every	year.2 The prevalence of stroke 
in India was estimated to be 203 per 100,000 population 
above 20 years of age.3 It has been predicted that this 
incidence will keep rising in the upcoming years.4 The 
incidence	 and	 prevalence	 of	 stroke	 differ	 with	 age,	
gender and ethnic origin.

Even	though	the	age	specific	incidence	of	stroke	is	
higher	 in	men	 than	 in	women,	 stroke	 affects	 a	 greater	
number of female population and longer life expectancy 
and the fact that stroke rates increase in older age groups.5 

However, National Health and Nutrition Examination 
Survey(NHANES) has shown a higher prevalence of 
stroke	in	women	in	midlife	as	compared	to	men.	Women	

between 45 to 54 years of age had higher odds of stroke 
versus male counterparts of the same age.6 Also, post 
stroke women were found to be more disabled in their 
daily activities than men.7 The rehabilitation of stroke is 
laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best 
option for managing stroke would be prevention by early 
identification	and	prediction	of	those	at	high	risk.

Menopause	is	defined	as	amenorrhea	or	absence	of	
menses for 12 consecutive months.  Studies have shown 
that premenopausal women are protected from stroke 
than male counterparts of the same age because of which 
exposure to endogenous estrogen is hypothesized to be a 
protector of stroke in women.8

	High	sensitive	CRP	(Hs-CRP)	is	an	inflammatory	
bio-chemical marker and is used as an independent risk 
factor for occurrence of future stroke event.9 QStroke	is	
a newly developed and validated algorithm to predict 
the risk of stroke. It also provides accurate measures 
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of absolute stroke risk in general population or healthy 
individuals who are free from stroke. 10 However, 
there is no literature for predicting stroke risk in post-
menopausal	women	using	Hs-CRP	and	Qstroke.

Thus,	the	objective	of	this	study	was	to	predict	the	
risk of stroke in post-menopausal women by using Hs-
CRP	and	Qstroke.

METHOD

Participants: After the study was approved by 
Institutional Ethical Committee, the participants were 
screened for their inclusion and exclusion criteria. This 
cross-sectional study was conducted on apparently 
healthy post-menopausal women in Belagavi city. A house 
to house screening of 124 post-menopausal women was 
done of which 65 women who had achieved menopause 
through natural way were recruited in this study. 
Exclusion criteria of the study included hysterectomy 
females, or women on Hormone Replacement Therapy, 
women with a history of hypertension, diabetes mellitus, 
previous	stroke	or	cardio	vascular	events,	inflammatory	
conditions like osteo-arthritis, rheumatoid arthritis or 
pelvic	 inflammatory	 disease.	 These	 conditions	 were	
excluded because these females may already have 
higher levels of Hs-CRP and may bias the results. After 
the recruitment, biochemical marker serum Hs-CRP 
was	assessed	through	a	blood	test	and	later	the	Qstroke	
algorithm was used to predict the percent risk of stroke 
in these women.

Measurement Tools:

Serum Hs-CRP:	 It	 is	 an	 inflammatory	 biochemical	
marker.	Level	of	Hs-CRP	predicts	the	risk	of	stroke	event.

 z Low	risk:	less	than	1.0	mg/L

 z Average	risk:	1.0	to	3.0	mg/L

 z High	risk:	above	3.0	mg/L

Q stroke:	Q	Stroke	is	software	algorithm	to	predict	the	
risk of stroke. It predicts the percent risk of developing 
stroke in next 10 years.

DATA ANALYSIS

Karl	 Pearson	 correlation	 coefficient	 method	 was	
used to assess correlation between age and BMI with 
Hs-CRP,	and	Qstroke	scores.	Statistical	significance	was	
defined	at	5%	level	and	analyses	were	carried	out	using	
IBM SPSS software, version 19.

RESULTS

Mean values of all the data parameters was 
calculated.

Table 1

Data Mean Value with Standard Deviation
Age 52.5 ± 5.365
BMI 26.02 ± 3.315

Hs-CRP 3.512	±	2.087
Q-Stroke	(%) 1.275 ± 0.72

Mean age of the women undertaken for the study 
was found to be 52.5. The calculated mean value for the 
BMI scores was 26.02. The mean values of the outcome 
measures were also calculated. Mean value of Hs-CRP 
was	3.152	and	that	for	Qstroke	percent	risk	was	1.275.

Table 2: Association between age groups with status of risk

Age groups Low risk % Moderate risk % High risk % Total %
<=45yrs 0 0.00 2 28.57 5 71.43 7 10.77
46-50yrs 2 14.29 4 28.57 8 57.14 14 21.54
51-55yrs 2 8.00 10 40.00 13 52.00 25 38.46
>=56yrs 3 15.79 5 26.32 11 57.89 19 29.23

Total 7 10.77 21 32.31 37 56.92 65 100.00
Chi-square=2.6656,		p=0.8495

Table 2 shows association between age and the status of risk. Higher risk of stroke was associated with age 
groups below 45 years of age and above 56 years of age.
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Table 3: Correlation between age and BMI with Hs-CRP scores and Qstroke scores by Karl Pearson’s 
correlation coefficient method. A p value of <0.05 was considered as significant

Variables Hs-CRP Qstroke
t-value p-value t-value p-value

Age in years 0.2886 0.7739 18.091 0.0001*
BMI 6.0182 0.0001* -0.2287 0.8199

increases adipose tissue. Adipose tissue secretes hs-CRP 
and thereby increases the level in blood.12

The	 mean	 Qstroke	 percentage	 was	 found	 to	 be	
1.275(S.D=0.72)	 which	 is	 considerably	 on	 the	 lower	
side.	Qstroke	algorithm	values	are	influenced	by	history	
of Hypertension, Diabetes and previous history of stroke 
events as well. As the present study was carried out 
on healthy population without any other history or co-
morbid	conditions,	the	Qstroke	value	was	lower.	

Association of age with status of risk was studied 
which shows 71% of the women under 45 years of 
age	were	 at	high	 risk,	28%	were	 at	moderate	 risk	 and	
0% were at low risk i.e. women who achieved early 
menopause were found to be at a higher risk. Early 
or premature menopause occurs due to early ovarian 
insufficiency.13 Due to the estrogen associated with 
menopause, women who attained early menopause will 
have reduced lifetime exposure to endogenous estrogen, 
thereby increasing their risk.14

A	 previous	 study	 revealed	 similar	 findings	 as	 of	
present study concluding that premature menopause 
can be an independent risk factor of stroke.13 However, 
another	 study	done	by	Bjarne	 Jacobsen	et	 al	 found	no	
correlation between age of menopause and stroke.15

Also, it was seen that the high risk value reduced in 
46-50 and 51-55 age group whereas moderate and low 
risk values also changed. The reason for this might be 
the pattern of estrogen decline that it reduces rapidly for 
a year and then attains a plateau after 1 to 3 years.16 The 
risk again increased in more than 56 years age group 
which may have aging factors associated. 

56.92% of the total women undertaken in this 
study were found to be at high risk, 32.31% were at 
moderate risk and only 10.77% were at low risk. The 
probable reason would be sudden decline in the hormone 
estrogen levels in the post-menopausal period. Estrogen 
has	 beneficial	 effects	 over	 cardiovascular	 system	 like	
vasodilatation	 and	 increased	 cerebral	 flow	which	 thus	

There was no correlation found between age and Hs-
CRP	 scores	 (p=0.7739).	 However,	 significant	 positive	
correlation was found between BMI and Hs-CRP scores 
(p=0.0001)

Also,	 there	 was	 significant	 positive	 correlation	
between	 age	 and	Qstroke	 scores	 (p=0.0001)	 however,	
no	significant	correlation	was	found	between	BMI	and	
Qstroke	scores	(p=0.8199)

Table 4: Correlation between Hs-CRP scores with 
Q stroke (%) scores by Karl Pearson’s correlation 

coefficient method

Variables
Correlation between Hs-CRP 

scores with
t-value p-value

Q	stroke	(%)	scores -0.5289 0.5987

There was no correlation found between Hs-CRP 
and	Qstroke	values	(p=0.5987)

DISCUSSION

The present cross-sectional study aimed to predict 
the risk of stroke in post-menopausal women wherein 
Hs-CRP	and	Qstroke	outcome	scales	were	used	as	stroke	
risk predictors.

The mean age of post-menopausal women 
undertaken	 for	 this	 study	was	 found	 to	 be	 52.5	 (S.D=	
5.365) as the menopausal age usually ranges between 40 
to 60 years.8

The	 mean	 BMI	 was	 26.02(S.D=	 3.315)	 which	
indicates overweight and obesity. The probable reason 
for this is the increased fatness and increased levels 
of physical inactivity seen in midlife and menopausal 
period.11 The mean Hs-CRP value was 3.512 
(S.D=2.087).	 Values	 above	 3.0	 mg/L	 are	 considered	
to be high risk of stroke. Presence of other risk factors 
like cholesterol levels, triglyceride levels will have an 
influence	 on	 hs-CRP	 value.	 Also,	 physical	 inactivity	
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decreases cerebral vascular tone and increases arterial 
compliance. Thus estrogen provides a protective shield 
against stroke before menopause.6

Positive correlation was found between BMI scores 
and increased hs-CRP levels. The reason for this is the 
underlying pathology of obesity. Additional fat tissue 
in the body requires more oxygen and nutrients which 
therefore needs blood vessels to circulate more blood to 
the fat tissue. This increases heart workload as it has to 
pump more blood through additional blood vessels. Also, 
obesity or increased body weight may increase heart rate 
and	reduce	body’s	ability	to	transport	blood	through	the	
vessels.17 Also, fat cells secrete several substances that 
have	 unfavourable	 effects	 on	 the	 body	 like	 increased	
inflammation,	hardening	of	arteries	and	blood	clotting.18 
As	hs-CRP	is	an	 inflammatory	marker,	 this	correlation	
was found to be positive. No correlation was found 
between age and hs-CRP levels. This might be due to 
exclusion	of	all	the	age	related	inflammatory	conditions	
which might have shown higher hs-CRP levels.

Correlation	 between	Qstroke	 scores	with	 age	was	
found to be positive. Aging leads to structural and 
functional changes in the blood vessel walls, leading to 
increased	arterial	wall	 stiffness	and	decreased	vascular	
distensibility.19 This can cause increased heart work load 
and	reduced	cerebral	blood	flow.	Thus,	Qstroke	scores	
will increase with increase in age and so will the stroke 
risk.	No	correlation	was	found	between	BMI	and	Qstroke	
scores. As BMI or obesity is associated with other risk 
factors like cholesterol and triglyceride levels, these 
factors are independent of age factor and can be present 
in any age group. This might be the probable reason of 
no correlation between the two variables.

Lastly,	 there	 was	 no	 correlation	 between	 the	 Hs-
CRP	and	Qstroke	scores.	The	reason	for	 this	might	be	
that both the outcome measures predicts stroke risk 
taking	into	account	different	factors.

There was a study done by Dibyaratna Patgiri et al 
which used Hs-CRP as a novel marker for determining 
stroke risk which concluded that the rise in Hs-CRP 
levels	can	be	identified	well	before	the	stroke	event	to	be	
used as a predictor of stroke risk.9

A study done by Julia Hippisley-Cox et al for 
derivation	 and	 validation	 of	 Qstroke	 algorithm	 shows	
that it is a valid measure of absolute stroke risk in the 
general population of patients free of stroke.10

Therefore,	 both	Hs-CRP	 and	Qstroke	 can	 be	 used	
as stroke risk predictors in post-menopausal women as 
well because both are reliable and proved to be valid in 
previous studies.

Limitations: This cross-sectional study was conducted 
on a small sample size.

Scope: Similar studies with higher study population 
can	 be	 undertaken	 for	 more	 accurate	 results.	 Women	
predicted with high stroke risk can be explained about 
the	lifestyle	modifications	that	need	to	be	done	in	order	to	
avoid the stroke event. Also, obese women can be given 
exercises or an aerobic training program for reduction 
in obesity and further reducing the chances of getting 
stroke.	Hs-CRP	 levels	and	Qstroke	scores	can	be	used	
as follow up records to compare previous reports which 
will be useful for the study population as feedback.

CONCLUSION

Post-menopausal women may have increased risk 
of stroke and this risk can be predicted using serum Hs-
CRP	levels	or	by	using	Qstroke	algorithm.
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ABSTRACT

Objective:	 To	 examine	 the	 effectiveness	 of	 stretching	 and	 strengthening	 of	 cervical	 muscles	 on	 neck	
mobility of lower cervical facet syndrome.

Design: A single system design

Setting: Outpatient clinic.

Participant:	A	65	years	old	male,	surgeon	by	profession,	with	neck	stiffness	(C5	to	C7	Facet	joint		Fusion)	
and pain on neck extension.

Intervention: Neck mobility exercises, stretching and strengthening exercises.

Main Outcome Measure: Neck Disability Index.

Results: The NDI and NRS scores remarkably indicated that strengthening and stretching of cervical 
muscles was helpful.

Conclusions: cervical stretching, strengthening and isometrics of neck helped a lot in relieving the patient 
of the symptoms and making his quality of life better.

Combination physiotherapy showed remarkable improvements as compared to only NSAIDS.

Keywords: Neck pain, Stretching, Strengthening, neck disability index, cervical facet joint syndrome.

INTRODUCTION

Neck pain is the most common public health 
problem	which	affects	both	personal	health	and	overall	
wellbeing of an individual1.	In	1933,	Ghormley	coined	
the term facet syndrome to describe a constellation of 
symptoms associated with degenerative changes of the 
lumbar spine2.

55% of facet syndrome cases occur in cervical 
vertebrae, and 31% in lumbar. This includes all the 
structures	 that	 are	 a	 part	 of	 the	 facet	 joint	 such	 as	 the	
fibrous	 capsule,	 synovial	 membrane,	 hyaline	 cartilage	
and bone3.	The	 prevalence	 of	 cervical	 facet	 joint	 pain	
may be as low as 26% or as high as 65%, depending on 
how aggressively it is sought4 .Neck pain due to cervical 
facet	joint	involvement	is	known	as	cervical	facet	disease	
or Cervical Osteoarthritis or Cervical Facet Syndrome. It 

is a structural deterioration of one or more of vertebral 
facet	 joints	 in	cervical	segment,	usually	upper	cervical	
segment.  It is more common in elderly and often lead 
to chronic neck pain is left untreated. It can also occur 
due	 to	 traumatic	 injuries	which	 further	 accelerates	 the	
degeneration process. It is also common with athletes 
involved in high impact repetitive motion in sports like 
baseball, football, golf, wrestling and gymnastics. The 
natural ageing process being the largest contributor for 
Facet syndrome.

With	 age	 the	 layer	 of	 cartilage	 covering	 the	 facet	
joint	in	the	cervical	vertebra	begins	to	deteriorate,	facet	
joint	 bones	 begin	 to	 rub	 against	 each	 other	 causing	
inflammation.	 This	 inflammation	 further	 triggers	 the	
development of osteophytes or bone spurs, that develop 
near	the	damaged	facet	joints;	in	an	attempt	to	stabilise	
a weakened spine. These osteophytes can compress or 
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irritate	the	nerve	roots	or	spinal	cord	near	the	facet	joints.	
This compression would produce further symptoms like 
pain, tingling, numbness and muscle weakness.

Facet	 joint	 osteoarthritis	 (FJOA)	 is	 intimately	
linked to the distinct but functionally related condition 
of	 degenerative	 disc	 disease,	 which	 affects	 structures	
in the anterior aspect of the vertebral column. FJOA 
and degenerative disc disease are both thought to be 
common causes of back and neck pain, which in turn 
have an enormous impact on the health-care systems 
and economies5.	Facet	joints	have	been	shown	capable	
of causing pain in the neck, upper and mid back, and low 
back with pain referred to the head or upper extremity, 
chest wall, and lower extremity in normal volunteers6,7,8.

Most often patient complaints of pain on cervical 
extension or rotation.

The most common symptoms are- Neck and shoulder 
Pain,	tenderness	in	the	neck	region,	headaches,	difficulty	
in bending, twisting or bearing heavy loads, decreased 
flexibility	 &	 range	 of	 motion	 of	 neck,	 sensation	 of	
creaking	 and	 popping,	 stiffness	 ,	 particularly	 more	 in	
the morning ,muscle fatigue in neck, shoulder and arm, 
ringing in the ears.

We	 undertook	 a	 single	 case	 study	 of	 neck	 pain	 &	
stiffness	 and	managed	 him	with	 physiotherapy	measures	
like	stretching	&	strengthening	exercises	for	the	neck	pain.

METHOD

Participant:	The	subject	was	a	65	years	old	man	whose	
chief	complaint	was	neck	pain,	decreased	neck	flexion	
and overall decrease in neck ROM. He also complained 
of neck pain on neck extension. He is a surgeon by 
profession, usually spends lot of time in using the 
computer for academic purposes and had developed 
a forward head posture. He is myopic and has started 
developing cataract.

He complained of neck pain since past 6 months 
before he come to us for treatment. His pain further 
aggravated on computer use for more than 30 minutes. 
He was unable to touch his chest with his chin. On neck 
extension	he	felt	pain	on	facet	joints.

Before starting the treatment we advised him to 
get	a	plain	radiograph	before	starting	the	treatment.	We	
saw	that	the	lower	cervical	vertebrae	(C5,C6	&	C7)	are	

fused	posteriorly	at	the	facet	joints	and	there	is	literally	
no movement happening at the lower cervical region on 
assessment.

However there are osteophytes on the anterior 
margins of vertebral bodies and no complaints of neural 
involvement like impingement and impaired sensation 
on examination.

Figure 1: Radiograph of cervical vertebra

STUDY MEASURES

Neck Disability Index:	 The	 NDI	 is	 a	 modification	 of	
the	 Oswestry	 Low	 Back	 Pain	 Disability	 Index.	 It	 is	 a	
patient-completed,	 condition-specific	 functional	 status	
questionnaire with 10 items including pain, personal 
care, lifting, reading, headaches, concentration, work, 
driving,	sleeping	and	recreation.	The	NDI	has	sufficient	
support and usefulness to retain its current status as the 
most commonly used self-report measure for neck pain9.
The NDI can be scored as a raw score10 or doubled and 
expressed as a percent 11. Each section is scored on a 0 to 
5	rating	scale,	in	which	zero	means	‘No	pain’	and	5	means	
‘Worst	imaginable	pain’.	Al	the	points	can	be	summed	to	
a total score. The test can be interpreted as a raw score, 
with a maximum score of 50, or as a percentage.

0 points or 0% means: no activity limitations, 50 
points or 100% means complete activity limitation.

A higher score indicates more patient-rated 
disability. There is no statement in the original literature 
on how to handle missing data. To use the NDI for patient 
decisions, a clinically important change was calculated 
as	5	points,	with	a	sensitivity	of	0.78	and	a	specificity	
of	0.8012.
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Mean	duration	of	the	test:	3	to	7.8	minutes9

Some benchmarks can be found in literature but 
methodologically they were not described and their 
validity and reliability are questionable Vernon and Moir 
presented the following interpretation:9

0-4points	(0-8%)	no	disability,

5-14points	(	10	–	28%)	mild	disability,

15-24points	(30-48%	)	moderate	disability,

25-34points (50- 64%) severe disability,

35-50points (70-100%) complete disability

PROCEDURE

The	 subject	was	assessed,	 the	base	 line	 scores	 	of	
Neck Disability index was noted. As pain was preventing 
from performing neck movements, he was advised for 
NSAIDS for 1 week. After which he was again assessed 
and his scores were recorded.

As the pain was under control, he was given 
Physiotherapy regimen, which was a combination 
therapy. The physiotherapy regimen included neck 
mobility exercises, self neck stretches and neck isometric 
strengthening exercises.

Neck	Mobility	exercises	 include:	Cervical	flexion,	
extension,	 side	flexion	 and	 rotation	 of	 available	ROM	
are performed. Each exercise was performed 2 times a 
day for 10 repetitions.

Self-neck	 stretches	 –	 which	 include	 cervical	
extensor stretching, stretching of trapezius, stretching 
of sternocleidomastoid muscle. Each of the exercise was 
performed 2 times a day for 5 repetitions.

Isometric strengthening exercise for neck- chins 
tucking in exercise (neck retraction exercises), isometric 
exercises	for	cervical	flexors,	extensors	and	side	flexors.	
The hold time for these isometric exercises were for 5 
seconds during each exercise. These exercises were 
performed 2 times a day for 10 repetitions.

He was taught the exercises in the physiotherapy 
department. And his Neck disability index was measured 
every week after post-physiotherapy treatment. The 
combination physiotherapy regimen was continued for 
5 weeks.

DATA ANALYSIS

Results of each clinical evaluation are presented in 
time series design. Baseline measurements were taken 
at 0 week, after which NSAIDS were given for 1 week. 
The patient was assessed and after that combination 
physiotherapy was given for a total duration of 5 weeks. 
The NDI and NRS scores were noted after the end of 
each week.

Chart-1: NDI Score pre and post intervention

RESULTS

The results of the clinical evaluation are presented 
in	 Chart	 1.	 Each	 displays	 significant	 improvements.	
As compared to the baseline measurement when the 
case was presented to us, after a week of analgesics 
medication the improvement was 10 %.

After the pain subsided on a combination 
physiotherapy treatment the neck disability index scores 
further	improved	significantly	by	46%.	The	improvement	
following	physiotherapy	treatment	was	significant.

DISCUSSION

It was found that neck mobility and neck disability 
index	 scores	 were	 significantly	 improved	 following	
combination physiotherapy after duration of 4 weeks. 
Neck	pain	is	a	most	crippling	condition	which	can	affect	
our	 daily	 lives.	 Baseline	 measurements	 were	 68%.	
Physiotherapy treatment could not be given as the pain 
was severe enough in NRS. After NSAIDs the scores 
came	 down	 by	 10%	 and	 was	 58%.	 Intervention	 was	
given after 1 week, as the pain subsided. At the end of 
each week of intervention the pain subsided gradually. 
Treatment continued for another 5 weeks post NSAIDS. 
After the end of 5 weeks of continuous physiotherapy 
treatment improvement was found to be by 46%.
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There	is	lot	of	literature	that	suggests	that	the	major	
protocols that can be used for neck pain should include 
low intensity training 13, neck mobility exercises which 
can be concentric exercise14 and isometric exercises15. 
It has also been found that a regular cervical stretching 
program for 4 weeks can decrease neck and shoulder pain 
and improving quality of life in normative population 
with chronic moderate to severe neck pain16.

A	study	by	Esther	Liyanage	et	al	also	showed	that	
Neck exercises and stretching along with ergonomic 
intervention	 proved	 more	 beneficial	 than	 ergonomics	
alone for neck pain in computer Professionals with neck 
pain17.	At	the	end	of	the	session	the	subject’s	symptoms	
were	relieved	and	could	do	his	ADLs	much	easily.

Study Limitation: The study could have been followed 
up for a longer duration. Other scoring parameters can 
be considered. If possible the study can be conducted as 
an experimental study for a larger sample size.

CONCLUSIONS

It was found that with the help of analgesic as the pain 
subsided to a tolerable level, physiotherapy treatment 
was commenced. After undergoing the treatment for 4 
weeks	 there	 was	 significant	 improvement	 in	 the	 neck	
disability index scores.

Ethical Clearance: Informed consent from the patient 
was taken.

Source of Funding: Self funding.
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ABSTRACT

Background: Neck pain is a frequent and disabling complaint in general population. Roughly about two 
third of general population have neck pain at some point of their lives. Prevalence is high in the middle aged 
people. Clinically, patients with neck pain usually report aggravation of their symptoms with reading. This 
indicates possible compromise of the neuro musculoskeletal structures of the neck. 

Purpose: To	find	whether	neural	 tissue	mobilization	could	 reduce	pain,	 improve	 functional	activity	and	
improve ROM in patients with cervicobrachial pain.

Aim: To	study	the	effectiveness	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.	between	the	age	group	25-40years.

Objective: To	find	out	the	effect	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.

Method: The	 study	 was	 conducted	 on	 37	 subjects	 between	 25-40	 yrs	 with	 cervicobrachial	 pain	 and	
according to the inclusion and exclusion criteria were recruited in the study. NPRS, cervical ROM and NDI 
was assessed pre and post treatment.

Result: P value less than 0.05 for NPRS, cervical ROM and NDI.

Conclusion: Neural	tissue	mobilization	is	effective	in	reducing	pain,	improve	cervical	ROM	and	improve	
functional	activity	in	subjects	with	cervicobrachial	pain	between	the	age	group	25-40	years.

Keywords: Cervicobrachial pain, Neural tissue mobilization.

INTRODUCTION

Neck pain is a frequent and disabling complaint in 
general population 1. Roughly about two third of general 
population have neck pain at some point of their lives2. 
Prevalence is high in the middle aged people3.	With	an	
increasing sedentary population, the prevalence of neck 
pain will continue to rise4.

The anatomical and biomechanical nature of the 
cervical spine encourages mobility at the cost of stability 
and strength. This is the reason why cervical pain and 
dysfunction are more common, particularly because of 
poor spinal posture. Reading for extended periods with 
poor neck posture has been considered as a risk factor 
for neck pain. Clinically, patients with neck pain usually 
report aggravation of their symptoms with reading. 
This indicates possible compromise of the neuro 
musculoskeletal structures of the neck5-12.

Neck pain may also radiate to the regions like 
shoulder, head or upper arm. Many patients also 
complaints	of	 stiff	neck	and	 if	neck	pain	 involves	any	
neural component patient will experience numbness, 
tingling	or	weakness	 in	 arm,	hand	 and	fingers,	 known	
as cervicobrachial pain syndrome often associated with 
neural dysfunction. Such dysfunction is caused by both 
the physiology and mechanics of the nerves leading to 
patients symptoms and limited range of motion of upper 
extremity and cervical ROM13.

Cervicobrachial pain is encountered commonly in the 
evaluation	of	the	neck	pain	that	may	result	in	significant	
discomfort and functional limitations and disability. It is a 
condition caused by the compression of the nerve root in 
cervical spine that commonly manifests as neck pain and 
it may also radiate from the neck into the distribution of 
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the	affected	nerve	root.	It	might	be	unilateral	or	bilateral.	
Patients with cervicobrachial pain often report neck pain; 
however, they most frequently seek treatment to address 
their arm pain. People with neck pain combined with 
upper extremity symptoms experience greater levels of 
disability	 than	 do	 people	 with	 neck	 pain	 alone.When	
the condition becomes chronic, it is likely to become 
persistent problem that impacts unfavourably on an 
individual’s	physical	health14. The most recent study for 
the natural history of the cervicobrachial pain reported 
reoccurrence rate to be as high as 32%15. Despite of 
its large impact, there are no clear guidelines for the 
management of cervicobrachial pain.

Neural mobilization is a set of techniques designed 
to restore plasticity of the nervous system, it could be 
defined	 as	 the	 ability	 of	 the	 nerve	 and	 its	 associated	
structures to shift in relation to each other structures16,17. 
The goal of neural mobilization is to increase the 
flexibility	 of	 collagen	 that	 maintains	 the	 integrity	 of	
the nerve, thus improving movement or excursion 
of the nerve in relation to its interface18. Few studies 
with	 specific	 inclusion	 criteria	 have	 utilized	 neural	
tissue mobilization and demonstrated better reductions 
in pain with improved functional outcomes19. This 
treatment approach focuses on passive mobilization 
of mechanically sensitized neural tissue structures 
with	 a	 primary	 objective	 of	 restoring	 appropriate	
neurodynamics19-24. Neural tissue mobilization improve 
neurophysiological and neuromechanical functions of 
the peripheral nervous system24-28. This technique is 
based on the sliding principle of neural tissue excursion 
which consists of an alteration of combined movements 
of	 at	 least	 two	 joints,	 in	which	 one	movement	 causes	
elongation of the nerve bed hence accelerating tension 
in the nerve, whereas the second movement reduces 
the length of the nerve bed that unloads the nerve, 
maintaining it in its relaxed position thus diminishing 
intra neural pressure. This technique aim to mobilize 
a nerve with a minimal increase in tension and are 
thought to result in a larger longitudinal excursion than 
techniques which simply elongate the nerve bed.29

Aim: To	 study	 the	 effectiveness	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 
activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain between the age group 25-40years.

Objective: To	 find	 out	 the	 effect	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 

activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain.

MATERIAL AND METHOD

It was an experimental study conducted on 37 
patients with cervicobrachial pain between the age group 
25-40years	was	taken	from	MVP’s	hospital	and	research	
centre Physiotherapy OPD. Convenient sampling 
method was used in the study.

Materials used were:

 1. Pen

 2. Consent form

 3. Assessment form

 4. NPRS scale

 5. NDI questionnaire

	 6.	Goniometer

Inclusion Criteria:

	 1.	Subjects	with	informed	consent.

 2. Age group of 25-40 years.

 3. Both sex

 4. Neck pain radiating to upperlimb (unilateral)

	 5.	Limited	cervical	ROM

 6. Articular dysfunction at cervical spine

	 7.	Positive	ULTT	for	median	nerve

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, 
etc.) 

 2. Diagnosed central pain syndrome

 3. Surgery of cervical or thoracic spine

	 4.	Limited	shoulder	ROM

 5. Neurological disease

 6. Cervical rib

 7. PIVD of cervical region

	 8.	Bilateral	radiating

	 9.	Brachial	plexus	injury
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PROCEDURE

Permission from The Head of Institution and 
approval from Institutional Ethical Committee was 
obtained.	 Subjects	 which	 were	 clinically	 diagnosed	
with chronic neck pain were screened according to the 
inclusion and exclusion criteria and informed consent 
was taken. Intervention was given for twice a week for 4 
weeks	(8	sessions)

Baseline measurement of NPRS, Neck Disability 
Index	 (finding	 the	 level	 of	 disability	 in	 patients	 with	
cervicobrachial pain) and Cervical ROM were assessed 
before intervention and at the end of the last day 
of intervention. The patients received neural tissue 
mobilization	technique	were	instructed	to	lie	supine	(flat	
on	 their	back).	The	 ‘sliding’	 technique	uses	movements	
that lengthens the median nerve bed (elbow and wrist 
extension	 alone	 or	 combined	 with	 neck	 lateral	 flexion	
or rotation away from the symptomatic arm). Shoulder 
abduction up to 90 degrees will preload the neural tissues 
during manual therapy techniques and nerve gliding 
exercises. Depression and abduction of shoulder, elbow 
extension,	forearm	supination,	wrist	and	fingers	extension	
and	cervical	spine	contralateral	side	flexion.		INTENSITY:	
20-30 slow oscillation per session30.	FREQUENCY:	twice	

a week for four weeks. Along with it sensory TENS of 
frequency 4Hz and pulse duration 0.1s was given to the 
subjects	for	15mins	after	the	initial	treatment.

Figure 1: Neural tissue mobilization for median 
nerve (right side)

RESULT

Table 1: Intra group comparison of Pain (NPRS), NDI and Cervical ROM

Outcome measure Pre Rx Post RX t value P value
NPRS 6.35	±	0.82 3.14 ± 0.92 27.46 <0.0001
NDI 41.00 ± 7.04 24.54 ± 7.37 25.58 <0.0001

Cx Flexion 58.03	±	9.62 65.27 ± 9.93 15.24 <0.0001
Cx Extension 51.11 ± 9.71 57.68	±	10.07 10.30 <0.0001

Cx lat flex to Right 22.46 ± 7.54 28.57	±	7.65 10.73 <0.0001
Cx lat flex to Left 23.16 ± 5.64 29.19 ± 6.62 14.11 <0.0001
Cx Rotation Right 66.43±11.69 73.16±10.70 16.81 <0.0001
Cx rotation to Left 67.57±9.95 74.22±9.26 8.77 <0.0001

Result: The Pain (NPRS), NDI scores and Cervical 
ranges	(Cx	ROM)	improved	significantly	after	treatment.

DISCUSSION

Neural Tissue Mobilization on NPRS: Selvaratnam 
,Matyas in their study said that- neural mobilization 
causes movement of adhered nerve and dura matter 

with restoration of normal mechanics of surrounding 
connective tissue accompanied with pain reduction31.

Cynthia	L	Brown,	Kerry	K	Gilbert	in	their	study	said	
that during neural mobilization various physiological 
changes takes place within the mechanical interface 
of nerve and changes the intraneural mechanics. The 
improvement	 is	 may	 be	 due	 to	 blood	 flow,	 axonal	
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transport, or temperature and re-myelination of nerve 
may	also	take	place.	Also,	there	may	be	fluid	movement	
in the mechanical interface with gliding movement 
which reduces the probability of adhesions in the nerve, 
which may also reduce the pain32.

Virali R. Raval, Vinod Babu. In their study concluded 
that patients in group A i.e. who received neural tissue 
mobilization along with traction shows better results in 
improving NPRS and NDI compared to patients in group 
B	or	C,	the	effect	of	neural	mobilization	may	be	because	
Neural tissue mobilization techniques focus on restoring 
the ability of the nervous system to tolerate the normal 
compressive, friction, and tensile forces associated with 
daily and sport activities, the clinical assumption is that 
these sliding techniques result in a larger longitudinal 
excursion of the nerve with a minimal increase in strain 
on impinged or tensed nerve. Nerve sliding elongates 
the nerve bed which elongates the nerve, increases 
the nerve tension and intraneural pressure reduces the 
intraneural	blood	flow	in	the	oedematous	neuropathies.	
Dynamically altering intraneural pressure may result in 
a	 ‘pumping	 action’	 or	 ‘milking	 effect’	 with	 beneficial	
effects	 on	nerve	hydration	 as	 it	 facilitates	 the	 removal	
of the intra neural oedema when correctly applied and 
hence brings about a reduction in symptoms33.

Neural Tissue Mobilization on NDI: Nee RJ, Butler 
D. Neural mobilization gives positive impact on cervical 
neck disability by improving intraneural circulation, 
which	improves	axoplasmic	flow,	hence	improving	neural	
connective tissue viscoelasticity and reducing the sensitivity 
of	AIGS	(Abnormal	impulse	generating	sites)34.

Cato A Basson, Aimee Stewart, in their study 
said	 that	 neural	 tissue	 mobilization	 is	 effective	 in	
improving NDI the reason may be. NM is said to 
affect	 the	 axoplasmic	 flow,	 movement	 of	 the	 nerve	
and its connective tissue improves the circulation of 
the nerve by alteration of the pressure in the nervous 
system and dispersion of intraneural oedema. NM can 
also decrease the excitability of dorsal horn cells. NM 
is	 an	 intervention	 that	 is	 aimed	 at	 affecting	 the	 neural	
structures or surrounding tissue (interface) directly or 
indirectly through neural mobilization. The interface can 
be mobilised by mobilising the tissue surrounding the 
nerve, along the course of the nerve35.

Kim	 DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	
concluded	that	there	was	significant	difference	between	
the pre intervention and post intervention in NPRS, 

NDI,	ROM	and	deep	flexor	endurance	in	the	group	who	
received neural tissue mobilization36

Neural Tissue Mobilization on Cervical ROM: Kim	
DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	 concluded	
that	 there	 was	 significant	 difference	 between	 the	 pre	
intervention and post intervention in NPRS, NDI, ROM 
and	 deep	 flexor	 endurance	 in	 the	 group	who	 received	
neural tissue mobilization36.

Miriam	Marks,	T	Schottker	Koinger	 in	 their	study	
said that ROM is improved by neural tissue mobilization 
to a lesser extent, this may be explained by the improved 
gliding and sliding of neural tissue leading to reduced 
interference of cervical motion37. 

Jason M-  in their study said that - Neural 
mobilization	 had	 an	 immediate	 hypoalgesic	 effect	
on	 C-fiber	 mediate	 pain	 perception	 via	 thermal	 pain	
sensitivity testing. Furthermore, Neural mobilization 
techniques resulted in improvements in elbow extension 
ROM	 and	 decreased	 intensity	 of	 specific	 sensory	
descriptors during neurodynamic testing.

CONCLUSION

Neural	tissue	mobilization	is	effective	in	reducing	pain,	
improve	ability	and	cervical	ROM	in	subjects	between	the	
age group 25-40years with cervicobrachial pain.

Limitation of Study

 1. No follow up was done after said duration of study 
hence, long term outcome of treatment technique 
were not evaluated.

 2. Improvement in strength were not measured.

 3. Home exercise program were not taught to the 
patients.

Conflict of Interest: None

Ethical Clearance: Yes

Disclaimers: None

Source of Funding: Self

REFERENCES

 1. Haldeman S. Spinal manipulative therapy in 
sports medicine. Clinics in Sports Medicine, 
1986,5:277-293.2.



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         153      

 2. Phero JC, Pharmacological Management of Head 
and Neck Pain-Otolaryngology Clin North Am, 
BMJ,	2003;36(6):1171-1185

 3. Roy la touché, P Ostergreen. Bilateral mechanical 
sensitivity over the trigeminal region in patients 
with chronic mechanical neck pain. Journal of 
Musculomedicine	2010;	26(3):	264	-280.	

 4. D. Falla. Unraveling the complexity of muscle 
impairment in chronic neck pain. Manual Therapy 
2004; 9: 125-33. 

	 5.	Ahlgren	BD,	Garfin	SR.	Cervical	 radiculopathy.	
OrthopClin North Am. 1996;27:253-263. 

	 6.	Barnsley	 L,	 Lord	 S,	Wallis	 B,	 Bogduk	 N.	 The	
prevalence of chronic cervical zygopophyseal 
joint	pain	after	whiplash.	Spine.	1995;20:2&26.	

	 7.	Holmstrom	E.	Low	back	pain	 and	neck	 shoulder	
pain in construction workers, part 2: relationship to 
neck and shoulder pain. Spine. 1992;17:663-671.

	 8.	lnufusa	A,	An	H,	Lim	T	et	al.	Anatomic	changes	
of the spinal canal and intervertebral foramen 
associated	 with	 flexion-extension	 movement.	
Spine. 1996;21:2412-2420.

	 9.	Lau	E,	Sham	A,	Wong	K.	The	prevalence	of	and	
risk	factors	for	neck	pain	 in	Hong	Kong.	Chin	I	
Public	Health	Med.	1996;18:396-399.

	 10.	Makela	 M,	 Heliovaara	 M,	 Sievers	 K	 et	 al.	
Prevalence, determinants and consequences of 
chronic neck pain in Finland. Am J Epidemiol. 
1991;134:1356-1367.

	 11.	McKenzie	R.	Treat	Your	Own	Neck.	Lower	Hutt,	
New	Zealand:	Spinal	Publications;	1983.

	 12.	Walmsley	 R,	 Kimber	 P,	 Culham	 E.	 The	 effect	
of initial head position on active cervical axial 
rotation range of motion in two age populations. 
Spine. 1996;21:2435- 2441.

	 13.	Walsh	 MT.	 Upper	 limb	 neural	 tension	 testing	
and	 mobilization.	 Fact,	 fiction	 and	 a	 practical	
approach.	J	Hand	Ther.	2005;18(2):241-258

	 14.	Daffner,	S.D.,	Hilibrand,	A.S.,	Hanscom,	B.S.	et	
al. (2003) Impact of neck and arm pain on overall 
health	status.	Spine,	28(17):	2030-2035.

	 15.	Radhakrishnan,	K.,	Litchy,	W.,	O’Fallon	W	et	al.	
(1994) Epidemiology of cervical radiculopathy. 

A population-based study from Rochester, 
Minnesota, 1976 through to 1990. Brain, 117: 
325-335.

	 16.	Shah	 S,	 Mahapatra	 R	 K.	 Effect	 of	 Mulligan	
Spinal	 Mobilization	 with	 Leg	 Movementand	
Shacklock	 Neural	 Tissue	Mobilization	 in	 Lumbar	
Radiculopathy: A RandomisedControlled Trial. 
Journal Medical Thesis 2015 May-Aug; 3(2):27-30.

	 17.	Nee	 J.R,	 Vicenzino	 B,	 Jull	 G.A,	 Cleland	 J.	 A,	
Coppieters	 M.W.	 Neural	 tissue	 management	
provides	 immediate	 clinically	 rellevant	 benefits	
without	 harmful	 effects	 for	 patient	 with	 nerve-
related neck and arm pain: a randomised trial. J 
Physiotherapy	2012;	58:	23-31.

	 18.	Pallipamula	 k,	 singaravelan	 R.M.	 Efficacy	 of	
nerve	 flossing	 technique	 on	 improvingSciatic	
nerve	 function	 in	 participants	 with	 sciatica	 –	 a	
randomized controlled trialRomJ PhysTher 2012; 
18:13-22.

	 19.	Allison	G,	Nagy	B,	Hall	T.	A	randomized	clinical	
trial of manual therapy for cervico- brachial pain 
syndrome–a	pilot	study.	Man	Ther.	2002;7(2):95–
102. [PubMed]

	 20.	Cowell	 I,	 Phillips	 D.	 Effectiveness	 of	
manipulative physiotherapy for the treatment of 
a neurogenic cervicobrachial pain syndrome: a 
single	case	study–experimental	design.	Man	Ther.	
2002;7(1):31–38.	[PubMed]

	 21.	Coppieters	 MW,	 Stappaerts	 KH,	 Wouters	 LL,	
Janssens	K.	The	 immediate	 effects	 of	 a	 cervical	
lateral glide treatment technique in patients with 
neurogenic cervicobrachial pain. J Orthop Sports 
PhysTher.	2003	Jul;33(7):369–78.	[PubMed]

	 22.	Butler	 DS,	 Jones	 MA,	 Gore	 R.Mobilisation	
of	 the	 nervous	 system.Churchill	 Livingstone	
Melbourne; 1991.

	 23.	Butler	D,	Shacklock	M,	Slater	H.Grieve’s	Modern	
Manual Therapy: The Vertebral Column. 2nd ed. 
Edinburgh,	 UK:	 Livingston	 Churchill;	 1994.	
Treatment of altered nervous system mechanics; 
pp.	693–703.

 24. Shacklock M. Clinical neurodynamics: A new 
system of musculoskeletal treatment. Elsevier 
Health Sciences; 2005.



     154      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

 25. Shacklock M. Neurodynamics. Physiotherapy. 
1995;81(1):9–16.

	 26.	Ellis	 RF,	 Hing	 WA.	 Neural	 mobilization:	 A	
systematic review of randomized controlled trials 
with	 an	 analysis	 of	 therapeutic	 efficacy.	 J	 Man	
ManipTher.	 2008;16(1):8–22.[PMC	 free	 article]	
[PubMed]

	 27.	Kitteringham	 C.	 The	 effect	 of	 straight	 leg	 raise	
exercises after lumbar decompression surgery-a 
pilot	study.	Physiotherapy.	1996;82(2):115–23.

	 28.	Sweeney	 J,	 Harms	 A.	 Persistent	 mechanical	
allodynia	following	injury	of	the	hand:	treatment	
through mobilization of the nervous system. J 
Hand	Ther.	1996	Oct-Dec;9(4):328-38.[PubMed]

	 29.	Baysal	O,	Altay	Z,	Ozean	C,	Ertain	K,	Yologlu	
S,	Kayhan	A.	Comparison	of	three	con6servative	
treatment protocols in Carpal Tunnel Syndrome. 
Int	J	ClinPract	2006;60:820-8.

	 30.	Maitland’s	 Vertebral	 Manupilation,	 Seventh	
Edition, Chapter- Application of techniques.

	 31.	Selvaratnam	 PJ,	 Matyas	 TA,	 Glasgow	 EF,	
Noninvasive discrimination of brachial plexus 
involvement in upper limb pain. Spine (Phila Pa 
1976). 1994; 1: 19(1):26-33. 

	 32.	Cynthia	 L	 Brown,	 Kerry	 KG,	 Jean	 MB,	
Philip SS, C Roger James, Michael PS, The 
effects	 of	 neurodynamic	 mobilization	 on	 fluid	

dispersion within the tibial nerve at the ankle: an 
unemblamed cadaveric study, Journal of Manual 
and	Manipulative	therapy,	2011;	19:(1),208-13	

	 33.	Virali	 R.	 Raval,	 VinodBabu.	 K,	 Sai	 Kumar.	 N,	
Amrita	Ghosh.	Effect	of	simultaneous	application	
of cervical traction and neural mobilization for 
subjects	with	unilateral	cervical	radiculopathy.	Int	
J	Physiother.	Vol	1(5),	269-278,	December	(2014)

 34. Nee RJ, Butler D. Management of peripheral 
neuropathic pain: integrating neurobiology, 
neurodynamics, and clinical evidence. Physical 
Therapy	in	Sport.	2006	Feb	28;7(1):36-49

	 35.	Cato	A	Basson,Aimee	Stewart,	The	effect	of	neural	
mobilisation on cervico-brachial pain: design of 
a	 randomised	 controlled	 trial	 journal	 ListBMC	
MusculoskeletDisordv.15; 2014 PMC429533

	 36.	Kim	 DG,	 Chung	 SH,	 Jung	 HB	 The	 effects	 of	
neural mobilization on cervical radiculopathy 
patients’	 pain,	 disability,	 ROM,	 and	 deep	 flexor	
endurance. J Back MusculoskeletRehabil. 2017 
Sep 22;30(5):951-959. doi: 10.3233/BMR-
140191

	 37.	Miriam	 Marks,	 T.	 SchottkerKoinger,	 A.	
Probst.	 Efficacy	 of	 cervical	 spine	 mobilization	
versus Peripheral nerve slider techniques in 
cervicobrachial Pain Syndrome- A Randomized 
Clinical Trail. J Phys Ther2011;4:9-17



Gender Specific Comparison of Activity Limitation, 
Participation Restriction and Community Re Integration 

among Stroke Patients

Mansi Soni 1, Pankti Patel2, Deval Amin2, Rujuta Mahla2

1Assistant Professor, 2Student, Ashok & Rita Patel Institute of Physiotherapy, CHARUSAT, India

ABSTRACT

Background: Stroke is the second leading cause of death globally, and the human and economic consequences 
are	profound.	Although	evidence	indicates	that	gender	differences	in	stroke	risk	factors	are	marginal,	the	
impact of stroke has been shown to be stronger in women.

Method:	In	this	cross-sectional	study,	60	participants	30	male	and	30	female	who	suffered	from	stroke	were	
included based on inclusion and exclusion criteria. If participants agreed to participate in the study then the 
written	informed	consent	was	obtained.	Demographic	data	and	research	question	specific	data	were	obtained.

Result:	30	Male	(Mean	Age	:	59.13,	Mean	Duration	:	8.98	month)	&	30	Female	(Mean	Age	:	61.43,	Mean	
Duration	:	7.48	month)	were	included	in	the	study.	There	is	significant	relation	between	activity	limitations,	
participation	restriction,	community	reintegration	among	male	and	female.	There	is	no	significant	difference	
in activity limitation, participation restriction, and community re-integration between male and female.

Conclusion:	Study	findings	have	shown	that	positive	correlation	between	activity	limitation,	participation	
restriction,	 and	 community	 reintegration	 is	 there	 in	 both	male	 and	 female	 participants.	Gender	 specific	
difference	 among	 activity	 limitation	 and	 participation	 restriction	 and	 community	 integration	 found	 no	
significant	difference	between	male	and	female.
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INTRODUCTION

Traditional health indicators were morbidity and 
mortality	but	the	approval	of	the	International	Classification	
of	Functioning,	Disability	and	Health	(ICF)	by	the	World	
Health Assembly has given new insight to measure health. 
Due to which health is now explained by bio psychosocial 
view considering personal and environmental factors. 
This model focuses on Body structure, function, Activity 
and	Participation.	This	conceptual	model	or	classification	

not only acknowledges the dysfunction or deviation of 
bodily function and structure in the form of impairments, 
but it also encapsulates the burden of activity limitations 
and participation restrictions experienced by the patients 
in his or her unique architectural-, social- and attitudinal 
environment.1

Stroke is the second leading cause of death globally, 
having profound human and economic consequences 
and	is	major	cause	of	disease	burden.	As	per	the	Global	
Burden of Disease Report, for high-income countries 
stroke is the third leading cause and for low to middle-
income countries stroke is t    he seventh leading cause 
of disease burden.2 Physical impairments, cognitive or 
emotional disturbances and communication disorders 
resulting	 from	 stroke	 is	 likely	 to	 result	 in	 affected	
interpersonal relations or social isolation.3

Although	evidence	indicates	that	gender	differences	
in stroke risk factors are marginal,4 the impact of stroke 
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has been shown to be stronger in women. 5 It has also 
been noted that women tend to fare worse than men after 
stroke as more women are dependent on others for self-
care activities than men 6. The fact that stroke occurs 
later in life among women than men put them at a greater 
risk of functional disability and institutionalization.7

Activity	 limitations	 are	 defined	 as	 difficulties	 an	
individual may have in performance of activities. Social 
Participation	 is	 defined	 as	 an	 individual’s	 involvement	
in life situations; social participation is increasingly 
being recognized as an important aspect of life. Social 
participation is a component of human functioning that 
reflects	 the	 complexity	 of	 a	 person’s	 roles	 beyond	 the	
performance of activities of daily life.8	 Community 
reintegration	is	defined	as	the	opportunity	an	individual	has	
to live in the community with the already present condition 
(after a state of ill-health like stroke) and be valued for his/
her uniqueness and abilities, like everyone else.9

Stroke risk factors in male and female does not vary 
a	lot	but	the	fact	that	women	are	likely	to	be	affected	by	
stroke at later age causes more functional dependency 
in	them.	Gender	based	work	allocation	in	Indian	society	
assigns more of house hold work to be managed female 
which	is	likely	to	have	different	impact	of	stroke	in	male	
and female survivors. Considering the gender based 
variations in the roles responsibilities stroke may have 
different	impact	in	social	participation	and	reintegration.

METHOD

This is the Cross sectional study included 60 stroke 
patients (30 male and 30 female) selected with convenient 
sampling based on eligibility criteria. Participant 
diagnosed	 with	 first	 ever	 stroke,	 medically	 stable	 and	
discharged from Hospital (Discharge duration minimum 
6 weeks) were included in the study. Participants having 
cognitive impairment (Hindi MMSE score < 24) were 
excluded from the study. These participants were 
explained about the study and if they agreed to participate 
written informed consent was obtained. Demographic 
data were collected like age, name, gender, occupation, 
duration, contact number. Data Collection was done 
by asking information and scoring done for Barthel 
index,	 London	 handicap	 scale,	 functional	 ambulation,	
community reintegration questionnaire. This evaluation 
took around 25 to 30 min with each participant.

Activity limitation in the study is measured on 
Barthel index which is used to measure activities of 
daily living and is having good reliability, validity and 
adequate responsiveness to assess activity of daily 
living among stroke patients 10 and is found appropriate 

outcome measure for stroke trials and practice.11 It 
consists of 10 items feeding, bathing, grooming, bowel, 
bladder, transfer, mobility, toilet use, stairs .Total score 
is 100.The patient were graded according to the level 
of activity limitation. 0 indicates unable to perform the 
activity independently while10 indicates able to perform 
the activity independently.

Participation restriction in the study is measured 
on	 London	 Handicap	 Scale,	 which	 consists	 of	 6	
parameters mobility, physical activities, occupation, 
social	integration,	orientation,	economic	self-sufficiency	
.The	findings	were	graded	according	to	the	disadvantage	
as no, mild, minimal, moderate, severe, very severe 
.The sum of all the 6 parameters plus 0.456 gives the 
final	value.	Minimum	scale	value	 is	0	which	 indicates	
total disability and Maximum scale value is 1.00 which 
indicates normal function. 12

Community	 Integration	 Questionnaire	 is	 used	
to	 find	 community	 re	 integration	 in	 the	 study.	 This	
questionnaire consists of 3 component home integration, 
social integration, and integration of productive activities 
.The total score is obtained by summation of all the 
three	 components.	The	highest	CIQ	 score	 for	working	
participant	 is	 29.The	 highest	 CIQ	 score	 for	 retired	
participant	 is	 28.	 In	 this	 questionnaire,	 Total	 Home	
Integration score is 10; Social Integration score is12; 
Integration into Productive Activities score for working 
participant is 7 and for retired participant it is 6.13

RESULTS

Spearman	Rank	Order	correlation	was	used	to	find	
association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients. Mann whitney test was used to 
compare activity limitation, participation restriction and 
community integration among male and female stroke 
patients.

The study included 60 stroke patients matching the 
eligibility criteria. 30 Male (Mean Age of 59.13, Mean 
Stroke	Duration	of	8.98	month)	and	30	Female	(Mean	
Age	 of	 61.43,	 Mean	 Stroke	 Duration	 of	 7.48	 month)	
were included in the study. Demographic details of the 
study participants are shown in below mentioned Table 1 

Table 1: Demographic details

Gender Numbers Mean Age
Male 30 59.13

Female 30 61.43
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Association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients is shown in Table 2.

Table 2: Component Correlation

Gender Component r-value p- value

MALE
BI-CIQ 0.3892 0.0335
BI-LHS 0.3559 0.0536
LHS-CIQ 0.3964 0.0301

FEMALE
BI-CIQ 0.4235 0.0197
BI-LHS 0.4983 0.0051
LHS-CIQ 0.6423 0.0001

While	 seeing	 the	 correlation	 among	 the	 different	
components in male stroke patients activity limitation 
(BI)	score	is	significantly	and	positively	correlated	with	
and	community	integration	(CIQ)	score	(r-value=0.3892	
and	 p–	 value=0.0335)	 and	 participation	 restriction	
(LHS)	 score	 (r-value=0.3559	 and	 p-value=0.0536)	
community	integration	(CIQ)	score	is	significantly	and	
positively	correlated	with	participation	restriction(LHS)	
score	(r-value=0.3964	and	p-value=0.0301).	Seeing	the	
level of correlation as shown in table 2 all the parameters 
are showing moderate correlation (r< 0.5) in male.

The	correlation	among	the	different	components	in	
female	 stroke	 patients	 significant	 positive	 correlation	
is found in between activity limitation and community 
integration	 (r-value=0.4235	 and	 p–	 value=0.0197)	
and activity limitation and participation restriction 
(r-value=0.4983	 and	 p-value=0.0051)	 and	 between	
community integration and participation restriction 
which	is	significant	(r-value=0.6423	and	p-value=0.0001)

Seeing the level of correlation as shown in table 2 
only Social participation and community integration in 
female	 is	 showing	 strong	 correlation	 (r	 =	 0.6423)	 but	
rest other parameters are showing moderate correlation 
(r< 0.5) in female stroke patients.

Table 3: Gender specific difference

Scale Mean 
(male)

Mean 
(female) z-value p-value

BI 72 65.66 -1.736 0.083
CIQ 5.467 5.333 -0.666 0.5
LHS 0.701 0.75 -1.45 0.147

Activity limitation (Barthel Index) score among 
male was 72 + 15.29 (mean + SD) and for female 
was	 65.66	 +	 15.46	 (mean	 +	 SD)	with	 non	 significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(	 r-	 value	 -1.736=and	 p-value=0.083).	 Community	
Integration	 (Community	 Integration	 Questionnaire)	
score for male was 5.467 + 2.315 (mean + SD) and for 
female	=5.333	+	2.139	(mean	+	SD)	with	non-significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(r-value=-0.666	and	p-value=0.5).	

Participation	 restriction	 (London	 Handicap	 Scale)	
score for male was 0.7010 + 0.1310 (mean + SD) and 
for female was0.75 + 0.1150(mean + SD) with non-
significant	 difference	 between	male	 and	 female	 stroke	
patients	(r-value=-1.450	and	p-value	=0.147)	

Thus although in our study male stroke patient had 
less activity limitation and better community integration 
compared to female stroke patients, while female had less 
participation restriction compared to male stroke patients 
there	 is	 no	 significance	 difference	 Activity	 limitation,	
Participation restriction, Community Integration was 
found between male and female stroke patients

DISCUSSION

Data Analysis in the study has found positive 
correlation between activity limitation, participation 
restriction, and community reintegration in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	 community	 reintegration.	 These	 findings	 are	
line	with	finding	of	study	done	by	Hamzat	et	al	which	
shown	 a	 significant	 correlation	was	 observed	 between	
functional ability and each community reintegration 
and participation restriction in female stroke survivors 
of Ibadan.14 In our study strong correlation between 
participation restriction and community integration 
has been found in female stroke patients but in male 
patient moderate correlation between participation 
restriction and community integration has been found. 
Activity limitation has shown moderate correlation with 
participation restriction and community integration in 
both male and female stroke survivors which is indicating 
participation restriction and community integration is 
likely	to	be	affected	by	not	only	activity	limitation	but	
other factors may also be contributing to it. The other 
factors as found in the study done by Jenita PC et al15 
may be age, self-esteem, depression etc. 
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While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants this does not support the 
study assumption that increased stroke-related activity 
limitation ,participation restriction and community 
integration is likely to be there in female stroke survivors 
as compared to male stroke survivors. This can be 
justified	by	variation	in	findings	reported	as	some	studies	
findings	are	suggesting	that	after	stroke	women	have	less	
favorable outcome as compared to male16,17 while other 
studies	are	 there	 reporting	no	difference	 in	post	 stroke	
outcome between male and female.18,19

CONCLUSION

Study	findings	have	shown	that	positive	correlation	
between activity limitation, participation restriction, 
and community reintegration is there in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	community	reintegration.	Level	of	correlation	in	
the study is mostly moderate which shows that social 
participation and community integration is likely to be 
influenced	by	factors	other	than	activity	limitation.

While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants.
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ABSTRACT

Pain	 is	 the	most	commonly	used	word	when	 it	comes	 to	Health.	There	are	various	branches	 in	 the	field	
of medicine which uses invasive and non invasive techniques to help a patient to get rid of this pain. The 
common principles of these techniques when dealing with pain removal are suppression of pain conduction 
or remove the source of the pain. Among alternative medicines, “Mudras” is an age old technique from the 
time	of	Vedas	and	Puranas,	which	is	non	invasive.	This	technique	uses	the	finger	tips	of	both	the	hands	to	rid	
the	body	of	various	diseases	and	disorders.	It	is	easy	to	practice,	simple	yet	effective.	The	Field	of	dentistry	
is ever expanding to meet the needs of both the patients and the dentist in terms of newer technique and 
newer technologies. In spite of all the possible comforts, due to long hours of practice, the doctor/dentist 
may succumb to pain due to wrong posture or due to use of any position for long hours. In such cases doing 
yoga mudra not only relieves pain but also aids in overall well being of the person. This article gives an 
overview	of	various	mudras	which	can	be	done	by	any	person	with	or	without	any	ill	health	for	their	benefit.
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INTRODUCTION

Health is most important in this world.  Nothing 
can substitute it. Pain is a universal phenomenon 
experienced	by	young	&	old	alike.	There	 is	no	one	on	
this earth who has not experienced it. In this fast life, 
pain has become an integral part of our smart life. Pain 
may range from mild discomfort to being very severe. 
Sometimes the severity of pain is such that the quality 
of	 life	 is	 compromised	 due	 to	 pain.	 Invasive	 &	 non	
invasive techniques are available to deal with pain. 
Complementary	&	alternative	medicines	 refer	 to	 those	

practices/ therapies that help patients to recover fast, but 
without	any	scientific	proof.1

Integrated medicines are those which are used along 
with conventional medicines. Some of them are light 
therapy, magnetic therapy, homeopathy, naturopathy, 
chiropractic, energy medicine, pranic healing yoga, 
aromatherapy, hypnotherapy, massage, osteopathy, 
reflexology,	 relaxation	 therapies,	 spiritual	 healing	 and	
tai chi and acupuncture.1

Ergonomics	 is	 the	 study	 of	 people`s	 efficiency	
in	 their	 environment.	 Literatures	 have	 shown	 a	 high	
prevalence of musculoskeletal disorders among dentists. 
The sedentary nature of work together with altered 
posture and lack of application of ergonomic principles 
can	result	in	the	imbalance	of	specific	group	of	muscles.2 

Occupational health hazards due to dental practice 
among dental professionals are on a continuous rise 
resulting	in	a	significant	negative	impact	on	the	overall	
quality of life. Dentists tend to assume stressful body 
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positions due to work place restrictions, and to obtain 
better access and visibility to the operating site.2 
This leads to fatigue of the practitioner, which over a 
long period of time cause decline in the health of the 
practitioner.	The	‘doctor’	becomes	the	‘patient’.

In Sanskrit mudras means “seal, mark or sign”, 
which is physical equivalent or representation of a 
mantra. Mudra can be perceived as a hand posture with 
a	 specific	 pattern	 of	 finger	 configurations.	 Complex	
mudras can be constructed from simple mudras with 
modifications.3

A Mudra/Yoga mudra is a symbolic or ritual 
gesture.	It	is	seen	in	Hinduism,	Buddhism.	While	some	
mudras involve the entire body, most are performed 
with	 the	 hands	 and	 fingers.1 It is used not only as a 
complementary medicine, but also in various dance 
forms	like	Bharatanatyam,	Kathakalli,	Mohiniayyam.1

Yoga Mudras is a non-invasive technique which 
is	 beneficial	 to	 anyone	willing	 to	 practice	 it.	The	main	
principle	 behind	 the	 ‘Yoga	Mudras’	 is	 that	 the	 body	 is	
comprised	of	‘Panchabhoota’	namely,	Agni,	Vayu,	Akasha,	
Prithvi, Varuna/Jala. Any disturbance or imbalance in 
these will lead to ill health. 4 By manipulating these 5 
elements	(energies)	with	the	use	of	fingers,	we	can	bring	
back	the	balance.	This	technique	uses	the	tips	of	fingers	&	
can be done at anytime of the day.

Each	 of	 our	 fingers	 represents	 the	 5	 elements:	
Thumb	symbolizes	fire/Agni,	fore	finger	symbolizes	air/
vayu,	the	middle	finger	for	space/	akasha,	ring	finger	for	
earth/prithvi	 and	 little	 or	 small	 finger	 symbolizes	 jala/
water 4,5,6

Some of the disorders are due to increase / decrease 
in any of the elements. Of these elements, Agni is the 
‘Adhipathi’.	 It	 is	 said	 that	 agni	 influences	 the	 other	
elements.	 By	 placing	 any	 of	 the	 fingers	 at	 the	 base	
of the thumb, that particular element decreases. To 
increase any element, the thumb is placed at the base of 
the	particular	finger.	At	the	end	of	the	day,	 the	mudras	
should	be	concluded	by	 ‘Prana	mudra’.	There	are	 few	
mudras which need to be performed every day for at 
least 10 minutes to maintain vital health. Ideally both 
hands	must	be	used	for	mudras.	They	are	Gnana,	Prithvi,	
Apana, Prana, Shoonya vayu, Dhyana mudras. 4 

If	the	right	half	of	the	body	is	in	pain,	use	the	fingers	
of the left hand and vice versa to do mudra.

METHOD OF PRACTICE

The	 tips	 of	 the	 fingers	 should	 touch	 each	 other	
lightly.	The	rest	of	the	fingers	should	be	comfortable,	as	
straight as possible. Mudras can be done while standing, 
sleeping,	walking,	 listening	 to	music,	 jogging,	 reading	
paper, watching TV.  Each mudra should be practiced 
for at least 15 minutes. For chronic ailments, each mudra 
should be done for 50 minutes followed by 15 minutes 
of Prana mudra. If it is not possible to do the mudras at 
a stretch, you can split each mudras, 3 sessions of 15 
minutes each followed by 15 minutes of Prana mudra.

Prana mudra is formed by placing the tips of the 
thumb,	ring	finger	and	little	finger	together,	whereas	the	
other	fingers	get	extended.	This	type	of	mudra	increases	
the vitality and reduces nervousness and fatigue.5

The following are few mudras which can be practiced 
in our daily life to combat pain due to work related 
musculoskeletal disorders.3-10 Not only these mudras 
combat pain; they also help in general well being. There 
are various mudras practiced in dentistry (Fig 1).

Gnana	mudra Prana mudra Prithvi mudra Varuna mudra Apana mudra

vayu surabhi 
mudra

Merudanda 
mudra

Merudanda 
mudra

Apana vayu 
mudra

Shoonya mudra Sandhi mudra Shoonya vayu mudra

Samana Mudra Sahaja	shanka	mudra Dhyana mudra

Figure 1: Mudras to combat Musculoskeletal disorder
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Table 1: Mudras to combat Musculoskeletal disorder

Type of 
Musculoskeletal 

Disorder
Mudras Practiced

Backache

Merudanda mudra (both hands)
Sahaja	shanka	mudra
Vayu surabhi mudra

Prana mudra

Pain & Aches
Shoonya vayu  mudra
Vayu surabhi mudra

Prana mudra

Headache

Apana vayu  mudra
Samana mudra(both hands)

Namaste mudra
Prana mudra

Joint pains

Sandhi mudra (both hands)
Vayu mudra

Varuna mudra
Prana mudra

Numbness
Shoonya mudra

Shoonya vayu  mudra
Prana mudra

CONCLUSION

Mudras can be used by people of all walks of 
life. It is the belief of the authors that mudras need 
to	 be	 experienced	 by	 each	 one	 to	 know	 the	 benefits.	
Mudras can be used for a variety of ailments. Only a 
few of the mudras have been given here. For exhaustive 
study of mudras, books are available in all languages. 
Internet search reveals numerous sites of alternative (or) 
complementary medicines. The authors have followed 
these	 mudras	 and	 have	 found	 profound	 benefits	 with	
varying degrees. As with any alternative, complementary 
medicines, it all depends on ones faith and beliefs. 
Never stop other medicines when doing mudras. It 
is a complementary therapy. Sometimes alternative 
therapies	 are	 beneficial	when	 the	 routine	 therapy	does	
not	 provide	 sufficient	 relief.	 Only	when	 the	 source	 of	
pain	and	discomfort	is	identified	and	removed,	will	the	
person	be	really	benefitted	by	mudras.
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ABSTRACT

Background: Diabetes is fast gaining the status of a potential epidemic in India with more than 62 million 
diabetic individuals currently diagnosed with the disease. Diabetic peripheral neuropathy is a common 
complication	of	diabetes	that	can	cause	significant	morbidity	and	mortality.

Aims and Objectives: The aim of the study is to determine the prevalence of Diabetic Neuropathy in Urban 
population of Ahmednagar City.

Material and Method: Study Design is a cross-sectional study in Ahmednagar City. Study Period is from 
October	 2017	 to	March	 2018.	Convenient	 sampling	was	 done.	The	 patients	were	 given	 a	 questionnaire	
which was to be self-administered followed by clinical examination done by the therapist.

Results: The prevalence of diabetic neuropathy among diabetics was found to be 6.25% for pure neuropathy 
and	 is	 42.70%	 for	 patients	 with	 only	 significant	 clinical	 examination.	 Higher	 prevalence	was	 found	 in	
patients	with	hypertension,	hyperlipidemia,	chronic	diabetic	patients	as	well	as	obese	subjects.
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INTRODUCTION

Diabetes Mellitus commonly referred to as diabetes, 
is a group of metabolic disorders in which there are high 
blood sugar levels over a prolonged period. 

According	 to	 WHO,	 the	 global	 prevalence	 of	
diabetes	 among	 adults	 over	 18	 years	 of	 age	 has	 risen	
from	4.7%	in	1980	to	8.5%	in	2014.	Also,	globally	an	
estimated 422 million adults are living with diabetes 
mellitus	according	to	the	latest	2016	data	from	the	World	
Health Organisation.1.

There are various complications of diabetes 
mellitus which involves microvascular complications 
like neuropathy, retinopathy, etc and macrovascular 
complications which involves Atherosclerosis One of the 

most chronic and debilitating complications of diabetes 
is “Diabetic Neuropathy.”2

According to a study in Tamil Nadu by Preeti 
Pawde, prevalence of neuropathy among Diabetics is 
33.33%. 63% of patients with higher duration of diabetes 
have neuropathy. This shows that higher the duration of 
Diabetes, higher the chances of the patient developing 
neuropathy3.

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Neuropathic disorder 
in diabetes can impair functioning of the central, 
peripheral and/or autonomic nervous systems. Diabetic 
neuropathy	affects	 the	peripheral	nerves,	which	causes	
the	 loss	 of	 protective	 sensation	 and	 impairs	 patient’s	
ability to perceive incipient or even apparent ulcerations 
in the feet. It is considered a main risk factor for 
amputation,	and	hence	a	significant	cause	of	morbidity	
in Diabetes Mellitus4.

Symptoms include: Trouble with balance, numbness and 
tingling of extremities, dysesthesia, muscle weakness, 
burning or electric pain, vision changes, dizziness, etc.
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Various Scoring systems for diabetic neuropathy 
include:

 I. NSS: Neuropathy Symptom Score- The NSS 
consists of 17 items, focusing on muscle 
weakness,	five	on	sensory	disturbances	and	four	
on autonomic symptoms.

 II. DNE: Diabetic Neuropathy Examination Score 
is a four-item symptom score for diabetic 
neuropathy. The DNS score has the following 
items: (i) unsteadiness in walking, (ii) pain, 
burning or aching at legs or feet, (iii) prickling 
sensations in legs or feet, and (iv) numbness in 
legs or feet.

 III. NDS: Neuropathy Disability Score- The 
instrument examines cranial nerves, muscle 
weakness,	 reflexes	 and	 sensations.	 The	 scale	
consists of 35 items for testing left and right side 
of the body; score range from 0 to 4.

 IV. NIS-LL:	Neuropathy	Impairment	Score	in	Lower	
Limbs:	The	NIS-LL	is	a	modified	version	of	the	
NDS to quantify diabetic PNP. The lower limb 
items of the NDS are used complemented with 2 
muscle	power	items	(toe	extension	and	toe	flexion).	
The	NIS-LL	has	14	items:	8	items	evaluate	muscle	
power	(0–4	points),	2	items	evaluate	reflexes	(0–2	
points), and 4 items evaluate sensory modalities 
(0–2	points).	All	 items	 are	 tested	 on	both	 sides.	
The	maximum	score	is	88	points.

 V. MNSI: Michigan Neuropathy Screening 
Instrument: The MNSI is an instrument including 
two parts a questionnaire including 15 questions 
and a foot examination. The questionnaire 
inquiries about positive (pain, temperature, 
sensation, tingling) and negative(numbness) 
sensory symptoms, cramps and muscle weakness, 
foot ulcers or cracks and amputation. Neuropathy 
can	be	defined	as	7	or	more	positive	responses	on	
the	MNSI	Questionnaire.

 VI. CE-V: Clinical Examination Score of Valk: It is 
a composite scoring system for measurement of 
sensory	signs	and	reflexes	in	the	lower	limb.	

 VII. TSS: Total Symptom Score: The Total Symptom 
Score evaluates individual neuropathy sensory 
symptoms in patients with diabetic peripheral 
neuropathy in clinical trials, with the intent of 
distinguishing a response to therapy.

We	used	Michigan	Neuropathy	Screening	Instrument	
for screening of Diabetic Neuropathy. The accuracy 
of MNSI scoring makes it a useful screening test for 
diabetic	 neuropathy.	High	 specificity,	 likelihood	 ratios	
over 5 and a moderate to good post-test probability give 
a high diagnostic impact for MNSI scoring.  It includes 
two separate assessments: a 15-item self-administered 
“yes or no” questionnaire and a lower extremity 
examination that includes inspection and assessment of 
vibratory	sensation	and	ankle	reflexes5.

MATERIAL AND METHODOLOGY

Study Design: It was a population based cross-sectional 
study.

Sampling Method: The Convenient Sampling method 
was used.

Study Period: The study period extended from October 
2017	to	March	2018.

Sample Size: 96 samples were taken.

Study Setting: The present study was conducted among 
patients	with	 type	 2	DM	 admitted	 in	 Female	&	Male	
Ortho	 Ward,	 Female	 and	 Male	 Opthalmology	 Ward,	
Female	 and	 Male	 Medicine	 Ward,	 Male	 &	 Female	
Surgery	Ward	 at	 Dr.	 Vitthalrao	 Vikhe	 Patil	 Memorial	
Hospital, Ahmednagar.Also door-to-door patients were 
taken with type 2 DM in Bhingar. Camps were also held 
at	Vadgoan	Gupta	&	Gulmohar	Road,	Ahmednagar.	The	
study also included patients with Type 2 DM attending 
Dr.	Bharat’s	Diabetic	Clinic	&	Foot	Care,	Ahmednagar.

Written	 Informed	 Consent	 was	 taken	 from	 all	
participants.

A data collection sheet was designed which 
included the demographic data like Name, Age, Sex, 
Socio-economic Status, Body Mass Index, History 
of	 Hypertension/Hypercholestremia	 &	 Duration	 of	
Diagnosis.

Study Tool: The screening for DPN was conducted 
using the Michigan Neuropathy Screening Instrument. 
The MNSI is a validated tool for the screening of DPN. 
The	MNSI	includes	two	parts,	the	first	part	is	related	to	
patient’s	perception	of	symptoms	in	relation	to	DPN	and	
the second part consists of a set of examinations done to 
detect the presence of DPN among the patients.
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 1. Foot Inspection: The feet were inspected 
for evidence of excessively dry skin, callous 
formation,	fissures,	frank	ulceration	or	deformities.

 2. Vibration Sensation: Vibration sensation was 
tested	 bilaterally	 using	 a	 128	 Hz	 tuning	 fork	
placed over the dorsum of the great toe on the bony 
prominence	of	the	DIP	joint.	Patients,	whose	eyes	
are closed, were asked to indicate when they can 
no longer sense the vibration from the vibrating 
tuning fork.

 3. Muscle Stretch Reflexes:	For	the	reflex,	the	foot	
was	passively	positioned	and	the	foot	dorsiflexed	
slightly to obtain optimal stretch of the muscle.  
The Achilles tendon was percussed directly. 
Reinforcement	was	given	 if	 the	 response	wasn’t	
obtained.

 4. Monofilament Testing:	The	filament	was	applied	
to the dorsum of the great toe midway between 
the	nail	fold	and	the	DIP	joint.	The	filament	was	
applied	 perpendicularly	 and	briefly,	 (<1	 second)	
with an even pressure. The patient, whose eyes are 
closed, was asked to respond yes if he/she feels 
the	filament.

Scoring for Michigan Neuropathy Screening 
Instrument

 a. History: Responses were added to obtain the total 
score.	Responses	of	“yes”	to	items	1-3,	5-6,	8-9,	
11-12, 14-15 was each counted as one point. A 
“no” response on items 7 and 13 was counted as 1 
point. Item #4 and item #10 were not included in 
scoring.

 b. Physical Assessment: Vibration Sensation: 
Vibration was scored as 1) present if the examiner 
senses	the	vibration	on	his	or	her	finger	for	<	10	
seconds,	2)	reduced	if	sensed	for	≥	10	or	3)	absent	
(no vibration detection.)

Muscle Stretch Reflexes:	 If	 the	 reflex	 is	 obtained,	
it	was	 graded	 as	 present.	 If	 the	 reflex	was	 absent,	 the	
patient was asked to perform the Jendrassic maneuve, 
if	 the	 reflexes	 elicited	 with	 the	 Jendrassic	 maneuver	
alone were designated “present with reinforcement.”  If 
the	reflex	was	absent,	even	in	the	face	of	the	Jendrassic	
maneuver,	the	reflex	was	considered	absent.

Monofilment Testing: The patient, whose eyes are 
closed, were asked to respond yes if he/she feels the 

filament.	Eight	correct	responses	out	of	10	applications	
was considered normal: one to seven correct responses 
indicates reduced sensation and no correct answers 
translates into absent sensation.

After summing up all the components if the overall 
score	was	found	to	be	≥2.5,	then	it	was	considered	to	be	
positive for the presence of DPN.

RESULTS

The prevalence of diabetic neuropathy in diabetic 
patient in Ahmednagar City is 6.25% for patients with 
questionnaire	score>7	&	physical	assessment	score	>2	
and is 42.70% for patients with only physical assessment 
score	>2.

 A. Patients with Questionnaire score>7 & physical 
assessment >2.

 B. Patients with only physical assessment score>2.

Table 1

Prevalence of Diabetic Neuropathy in Total
Males	n	=	44 Females	n	=	52

96A B A B
2.08% 23.95% 4.16% 18.75%

The prevalence of diabetic neuropathy in Males is 
2.08%	(A)	&	23.59%(B)	whereas	for	females	it	is	4.16%	
(A)	&	18.75%(B).

Table 2

Prevalence of Diabetic Neuropathy in Total
Acute	Subjects	(<6	
months)	n	=	11

Chronic	Subjects	
(>6	months)	n	=	85

96A B A B
0 4.16% 6.25% 38.54%

The prevalence of diabetic neuropathy in acute 
subjects	 is	 0%(A)	 &	 4.16%(B)	 whereas	 for	 chronic	
subjects	is	6.25%(A)	&	38.54%(B).

Table 3

Prevalence of Diabetic Neuropathy in 
Hypertensive Subjects Total

A	(n	=	5) B	(n	=	19)
40

12.5% 47.5%
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The prevalence of diabetic neuropathy in 
Hypertensive	subjects	is	12.5%	(A)	&	47.5%(B).

Table 4

Prevalence of Diabetic Neuropathy in 
Hypercholestremia Subjects Total

A	(n	=	1) B	(n	=	1)
2

50% 50%

The prevalence of diabetic neuropathy in 
hypercholestremia	subjects	is	50%	(A)	&	50%	(B).

Table 5

Prevalence of Diabetic Neuropathy in 
Obese Subjects Total

A(n	=	3) B	(n	=	11)
22

13.63% 50%

The prevalence of diabetic neuropathy in obese 
subjects	is	13.63%	(A)	&	50%(B).

Table 6

Prevalence of Diabetic Neuropathy In 
subjects with Low Socio-economic Status Total

A	(n	=	0) B	(n	=	5)
24

0 20.83%

The	 prevalence	 of	 diabetic	 neuropathy	 in	 subjects	
with	low	socio-economic	status	is	0(A)	and	20.83%(B).

DISCUSSION

The present study was conducted to determine 
the prevalence of diabetic neuropathy in Ahmednagar 
city. The present study reported the prevalence rate of 
diabetic neuropathy to be 6.25% with self-administered 
questionnaire	score	>7	and	physical	assessment	score	>2	
using the Michigan Neuropathy Screening Instrument 
which	 correlates	 with	 the	 findings	 of	 a	 study	 done	 in	
Manglore6.

The	difference	in	prevalence	rates	using	two	methods	
is	 an	 important	 finding	 and	 it	 clearly	 demonstrates	
the	 limitations	 related	 to	 patient’s	 self-perception	 of	
symptoms of DPN. 

The prevalence of diabetic neuropathy was 50% 
more in women as compared to men with pure neuropathy 

which correlates with study done in Middle East.7 
whereas it was higher in men as compared to women 
with physical examination indicating neuropathy and the 
questionnaire score was less than 7. The reason for this 
prevalence is not clear. It might be due to less awareness 
of men of their symptoms regarding neuropathy or it 
may	be	due	to	less	involvement	of	the	male	subjects	in	
the study due to random sampling.

Also, the prevalence of diabetic neuropathy in acute 
subjects	 is	 nil	 whereas	 for	 subjects	 having	 diabetes	
for more than 6 months have higher prevalence of 
pure neuropathy as well as neuropathy with physical 
assessment	 score>2.	 It	 correlates	 with	 the	 study	
conducted in Iran as well as in South India8,9	Also, a 
study conducted in Portugese concludes that Seventy-
two	 (80%)	 patients	 had	 symptoms	 of	 polyneuropathy,	
but DPN was present only in 29 (32.2%). Calluses 
(37.8%)	 and	 trophic	 skin	 (74.4%)	 and	 nail	 (75.6%)	
changes	were	found	in	both	feet.	There	was	a	significant	
positive association of DPN with age, disease duration, 
feet skin changes and myocardial infarction/ischemia10.

The prevalence of pure neuropathy in hypertensive 
subjects	is	12.5%	and	for	neuropathy	with	only	physical	
assessment	 score>2	 was	 47.5%	 which	 indicates	 that	
hypertension is a risk factor for developing neuropathy 
It	 is	 in	 conjunction	 with	 the	 study	 conducted	 in	
European countries which states that associations have 
been	identified	from	this	study	–	namely	with	elevated	
diastolic blood pressure (p < 0.05), the presence of 
severe ketoacidosis (p < 0.001), an increase in the levels 
of fasting triglyceride (p < 0.001), and the presence of 
microalbuminuria (p < 0.01).11

The prevalence of Diabetic Neuropathy in patients 
with hypercholestremia was found to be 50%. This 
result is supported by a study conducted in Pittsburg.12 

No	significant	data	was	found	relating	the	two.	But	the	
most probable reason may be lack of exercise, excessive 
and	unhealthy	eating	habits	of	the	subjects	and	a	higher	
percentage	of	prevalence	maybe	due	to	lack	of	subjects	
suffering	from	hypercholestremias	well	as	the	presence	
of macrovascular complications.

The prevalence of diabetic neuropathy in obese 
patients was found to be 13.63% in pure neuropathic 
patients whereas it is 50% for patients whose physical 
assessment score was more than 2. This is supported 
by a study which concludes that Duration of diabetes 
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(p less than 0.001), age (p less than 0.05), and ethanol 
use (p less than 0.05) were also associated. These data 
strongly	suggest	that	body	stature	is	a	major	risk	factor	
for diabetic sensory neuropathy.13

The prevalence of diabetic neuropathy in low socio 
-economic	status	was	found	to	be	20.83%.		The	reason	for	
this is lack of awareness regarding diabetic neuropathy. 
Lack	of	nutrition,	proper	medical	care	and	less	awareness	
about DPN has contributed to a prevalence of 20% of 
diabetic neuropathy. The similar result was shown by a 
study	conducted	in	Sri	Lanka.14

The limitation of the study was since most of 
the	 study	 was	 conducted	 in	 the	 community	 it	 wasn’t	
possible to administer NCV tests. Another limitation 
was that the prevalence of diabetic neuropathy was not 
separately	 found	 in	 diabetic	 patients	who	didn’t	 suffer	
from hypertension, hypercholestremia, patients with 
normal	BMI	&	with	a	good	socio-economic	status.	Also	
the	 patients	weren’t	 asked	 about	medications	 for	DM,	
hypertension or hypercholestremia.

CONCLUSION

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Thus, the study 
concluded that there is moderate prevalence of diabetic 
neuropathy amongst diabetic people in Ahmednagar City 
and more and more awareness is necessary to reduce 
the chances of disability. It also concluded that there 
is a high prevalence of diabetic neuropathy in females, 
people	 with	 chronic	 diabetes,	 hypertensive,	 suffering	
from hypercholestremia, obese and with a low socio-
economic status. Control of the blood glucose level, 
modification	of	lifestyle,	physical	activity	and	diet	play	
a	major	role	in	reducing	the	risk	of	diabetic	neuropathy.
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ABSTRACT

Background:	Heart	rate	recovery	after	graded	exercise	is	one	of	the	commonly	used	techniques	that	reflects	
the autonomic activity and predicts cardiovascular events and mortality, not only in cardiovascular system 
disorders, but also in various systemic disorders. Hence, this study was taken up to provide a normative data 
for heart rate recovery after submaximal exercise in normal healthy individuals so that patients with mild 
affection	can	be	identified	at	much	early	stage.

Material and Methodology: In this cross sectional analytical study 100 patients in the age group of 40-60 
years	were	included	and	divided	age	and	gender	wise	in	a	group	of	25(40-50years	&	51-60years)	and	50(40-
60F&M)	respectively.	Subjects	with	visual	ailments,	any	cardio	vascular	or	respiratory	disease,	fractures	
or neurological problems which may interfere with the walking ability were excluded from the study. The 
ethical	clearance	was	obtained	from	IEC	of	DVVPF’s	COPT	for	study.	After	ethical	clearance,	a	written	
informed consent was obtained from participants, the whole procedure was explained and human activity 
profile	questionnaire	was	filled	by	the	patients.

Result: The mean of all the parameters was calculated and then the distance walked was correlated with all 
the	parameters	to	determine	its	significance	through	nonparametric	correlation	in	age	wise	and	gender	wise	
classification.	When	the	means	of	the	HRR1	were	compared	in	the	age	group	of	40-50F (6.24±2.818) & 
51-60F (9.32±3.827) the p value was found to be 0.0022	which	was	considered	very	significant.	Also,	when	
the distance was correlated with the HRR1 in the age group of 40-60F, the p value (0.0472) was found to 
be	significant.

Conclusion: It	is	concluded	that	there	was	a	significant	relationship	between	the	distance	covered	and	the	
HRR1 in the age group of 40-60 years of females.

Keywords: 6MWT, HRR, Distance, HRR1, HRR3
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INTRODUCTION

Heart rate recovery is the speed at which your 
heart rate returns to normal after exercise, can indicate 
physical cardiac condition and risk of certain diseases.
[1]It is concluded that post exertion heart rate recovery 
is closely related to the vagal tone modulation and thus 

its abnormality is a simple and reliable tool to assess 
decrease of vagal activity.[2] According to the New 
England Journal of Medicine, people whose heart 
rate recovery time is long are at a higher risk of death 
than people with shorter recovery times regardless of 
physical condition or other risk factors.[1] According 
to the National Emergency Medicine Association, 
measuring heart rate recovery rates is one way to tell 
whether	an	exercise	program	is	effective.[1] The failure of 
the heart rate to decline at 1 or 2 minutes post exercise, 
is associated with increased mortality.[4]Exercise training 
has been associated with improvement in cardiovascular 
capacity in older people but, whether exercise training 
influences	 HRR	 in	 older	 people	 is	 still	 unknown.
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[3]	 Patients	 suffering	 from	 various	 cardiovascular	 or	
respiratory conditions have a direct impact on their 
HRR post exercise. For instance, idiopathic pulmonary 
fibrosis(IPF)	is	a	severe,	progressive	fibrosing	interstitial	
lung disease.[6]The ability to better predict outcome 
with exercise testing in patients with heart failure(HF) 
and left ventricular systolic dysfunction may prove 
extremely valuable in determining which patients are at 
increased risk.[15] A stronger heart is able to push more 
blood	 through	than	a	weaker	one,	so	fitter	people	 tend	
to have lower heart rates.[7] Hence,	HRR		is	a	significant	
predictor of mortality in patients with HF and patients 
with	 LVSD	 and	 maybe	 useful	 in	 better	 determining	
prognosis.[15] In chronic respiratory entities abnormal 
autonomic cardiac response could be consequence of 
a lower parasympathetic activation and/or increased 
sympathetic tone, being widely accepted that 
parasympathetic activations plays a protective role.[5]

Six	 minute	 walk	 test(6MWT)	 is	 a	 simple,	
submaximal	 and	 objective	 measurement	 of	 functional	
capacity.	 The	 time-distance	 walk	 was	 first	 introduced	
by	Balke	 in	 1960’s	 as	 a	 straightforward	 and	 objective	
measure of functional capacity.[8] The test simply 
required a patient to walk as far as they could in a set 
period of time with the primary outcome measure 
being the total distanced walked in the time allotted.[8] 
Cooper	modified	it	into	a	12	minute	walk	test.[9] In	1892	
Butland and colleagues compared 2, 6, and 12 minute 
walk test and determined that the 6 minute walk test is 
strongly correlated with 12 minute walk test.[10]In	1985	
it	was	first	introduced	in	patients	with	heart	disease	by	
Guyatt	et	al.[11]	The	6MWT	is	often	used	at	the	beginning	
of	 the	 rehabilitation	 programs	 to	 determine	 a	 patient’s	
exercise capacity and at the end to assess the degree 
of improvement.[12]As	 aerobic	 fitness	 improves	 for	 the	
person, the HRR must also improve.

The	strongest	indication	for	the	6MWT	is	measuring	
the response to medical interventions in patients with 
moderate to severe heart and lung disease. In some 
clinical	situations,	the	6MWT	provides	information	that	
may	be	a	better	index	of	the	patient’s	ability	to	perform	
daily activities than is peak oxygen uptake. However, 
the limitations of the test are that it does not determine 
peak oxygen uptake, diagnose the cause of dyspnea 
on exertion, or evaluate the causes or mechanisms of 
exercise	limitation.	Indications	for	6MWT	are	as	follows:

Lung	transplantation[16]

Lung	volume	reduction	surgery[17,18]

Pulmonary rehabilitation[19]

COPD[20,21]

Heart failure[22]

Cystic	fibrosis[23]

Older patients[24]

Primary pulmonary hypertension[16]

Absolute	 contraindications	 for	 the	 6MWT	 include	
the following: unstable angina during the previous 
month and myocardial infarction during the previous 
month.	 Whereas,	 relative	 contraindications	 include	 a	
resting	HR	of	>120,	a	systolic	BP	of	>180mmHg,	and	
a	 diastolic	BP	of	>100mmHg.	Stable	 angina	 is	 not	 an	
absolute	contraindication	for	a	6MWT,	but	patients	with	
these symptoms should perform the test after using their 
antianginal medication. Reasons considered to cease the 
test include the following: 1)chest pain 2)intolerable 
dyspnea, 3)leg cramps, 4)staggering 5)pale or ashen 
appearance. Heart rate recovery after graded exercise is 
one of the common methods that predicts abnormality, 
not only in cardiovascular system disorders, but also in 
various systemic disorders.[13]  Therefore, in this study 
the	effect	of	exercise	testing	on	HRR	is	being	evaluated	
in	elderly	subjects	to	determine	normative	values	for	the	
heart rate recovery after 6 minute walk test in normal 
healthy individuals.[3]

MATERIALS & METHODOLOGY

A cross sectional analytical study was carried out at 
the physiotherapy OPD in Vikhe Patil Memorial Hospital, 
Ahmednagar	 district	 where	 in	 100	 healthy	 subjects	
were selected between the age group of 40-60 years by 
convenience sampling method. The study was carried 
out	 in	 the	 duration	 of	 6	 months	 (sept	 2017-feb2018).	
Materials required for the study: 2 Cones, a stopwatch, 
a	measuring	 tape,	 a	 chair	 and	 a	 fitbit	 wrist	 tracker	 to	
measure	 the	 heart	 rate.	 Subjects	 that	 were	 physically	
active and could walk independently for minimum 10 
minutes and were cognitively sound to understand the 
given	 instructions	were	 included.	 Subjects	with	 visual	
ailments, any cardio vascular or respiratory disease, 
fractures or neurological problems which may interfere 
with walking ability and uncooperative or unwilling 
patients were excluded from the study. The study was 
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carried	 out	 after	 approval	 from	 the	 IEC	 of	 DVVPF’s	
College of Physiotherapy, Ahmednagar. The nature and 
purpose	of	the	study	was	explained	to	the	subjects	and	a	
written consent was taken from them. A data collection 
sheet	 was	 filled	 by	 the	 therapist	 wherein	 details	 such	
as	 subject’s	 name,	 age,	 sex,	 address,	 HRR,	 distance	
covered,	human	activity	profile	score	was	mentioned.

PROCEDURE

Subjects	 were	 instructed	 to	 wear	 comfortable	
clothes.	All	the	subjects	were	asked	to	relax	and	not	to	
do	 any	 strenuous	 task	 prior	 to	 the	 test.	 Subjects	were	
explained	 about	 the	 test	 and	 its	 benefits.	 Precautions	
were taken prior to the test so that no harm was caused 
to	 the	 subject	 while	 the	 test	 was	 on.	 Shoes	 worn	
were appropriate and of the proper size for walking. 
Subjects	used	 their	usual	walking	aids	during	 the	 test. 
The	 subject’s	 usual	 medical	 regimen	 was	 continued. 
A light meal was acceptable before early morning or 
early afternoon tests. Subjects	were	told	not	to	exercise	
vigorously within 2 hours as that may interfere with the 
results of the test. The	subject	sat	in	a	chair	in	a	relaxed	
position, located near the starting point, for at least 10 
minutes prior to the beginning of the test. Baseline heart 
rate was measured. Instructions given before the test 
commenced	were:	the	subject	has	to	walk	a	distance	of	
60m. He was instructed to walk in his normal speed and 
not increase his pace or run at any point. He had to walk 
back and forth around the cones. If	 the	 subject	 at	 any	
point felt breathless, immediately he was given a chair 
to sit. But during this time the timer was kept going on. 
Subjects	were	encouraged	to	walk	and	complete	the	test	
by telling them about the remaining time and how well 
were they doing it. After the completion of test, a chair 
was given to the patient to rest and immediately HR was 
measured	 in	 the	fitbit	wrist	 tracker. Then after 1and 3 
minutes	 heart	 rate	 was	 measured	 and	 the	 difference	
between the immediate and the heart rate after 1 minute 
and 3 minutes was calculated. This determined the heart 
rate recovery.

6 minute walk test: The	6	minute	walk	test	(6MWT)	has	
gained widespread use in cardiopulmonary rehabilitation 
programs	 as	 one	measure	 of	 fitness.	Most	 of	 the	 time	
the	subject	does	not	attain	his	maximal	exercise	capacity	

during	the	6MWT;	instead	they	adjust	their	own	intensity	
of exercise and can rest or stop according to their will. 
However, as most of the daily activities are performed 
at submaximal levels of exertion, the 6 minute walk 
distance	may	better	reflect	the	functional	exercise	level	
for daily activities.

Human Activity Profile:	 The	 human	 activity	 profile	
(HAP) was originally developed to measure the quality 
of life achieved by patients in rehabilitation programs 
and used as a measure of activity level in a variety of 
healthy and impaired populations. The activity items of 
the HAP are based on estimated metabolic equivalents 
(METs). One MET is the approximate amount of oxygen 
consumed by an average person at rest. The HAP 
comprises of 94 self-report items. Each item represents 
a common activity requiring a known amount of average 
energy expenditure (i.e. MET). Items with the lowest 
item numbers (e.g. Items1,2) have the lowest MET 
requirements, while items with the highest item numbers 
(e.g. Items 93,94) have the highest MET requirements. 
The respondent answers each item with one of three 
possible responses: Still Doing This Activity; Have 
Stopped Doing This Activity; or Never Did This Activity. 
The	 different	 variables	 in	 HAP	 scale	 are:	 Maximum	
Activity Score(MAS) is the highest oxygen-demanding 
activity that the respondent still performs, which 
interprets	 that	 it	 is	 the	 best	 estimate	 of	 respondent’s	
highest level of energy expenditure, in comparison 
with	 peers	 of	 same	 age	 and	 gender.	Adjusted	Activity	
Score(AAS) is a measure of usual daily activities that 
means	it	is	the	best	estimate	of	respondent’s	average	level	
of energy expenditure. Activity Age is the age at which 
50% of healthy adults of a given age and sex surpass 
a given MAS which provides an age equivalent for the 
respondent’s	activity	level.	Fitness	classification(FC)	is	
a	translation	of	AAS	into	a	general	classification	of	the	
respondent’s	level	of	fitness	and	thus	provides	a	general	
classification	of	fitness	 level	 in	comparison	with	peers	
of	same	age	and	gender.	Activity	classification(AC)	is	a	
translation	of	the	AAS	into	a	general	classification	of	the	
respondent’s	level	of	activity	and	thus	provides	a	general	
classification	of	activity	level	in	comparison	with	peers	
of same age and gender.
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RESULTS

Table No. 1: Mean of all parameters-age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance 397.2 ± 51.43 442.8	± 54.277 368.4	± 31.843 402 ± 37.749 402.6 ± 51.554
2. Resting heart rate 73.68	±	6.568 72.08	±	8.485 83.88	±	3.855 73.84	±	8.750 75.87	±	8.494
3. Immediately 90.44 ± 10.650 88.56	± 11.464 104.68	± 6.460 95.84	±	8.764 94.88	±	11.298
4. After 1 min 79.92 ± 7.199 79.36 ± 9.442 93.2 ± 5.492 83.24	±	8.131 83.93	± 9.417
5. HRR1 6.24 ±	2.818 7.28	± 3.143 9.32 ±	3.827 9.4 ±	5.228 8.05	± 4.054
6. After 3min 74.92 ± 7.274 72.76 ±	8.368 87	±	3.884 76.28	±	7.877 77.74 ±	8.886
7. HRR3 5.08	±	2.308 6.92 ± 3.290 6.2 ± 3.227 7.12 ± 3.333 6.33 ± 3.127
8. MAS 75.8	± 5.292 79.16 ± 4.634 71.96 ±	1.859 76.8	± 3.055 75.93 ±	4.680
9. AAS 70.44 ±	8.851 76.4 ± 7.594 60.48	± 5.796 72.36 ± 5.369 69.92 ±	9.098
10. AA 59.22 ± 12.965 57.06 ± 11.407 68.14	± 3.414 62.88	± 7.619 61.825	± 10.343
11. FC 2.68	±	0.5568 2.92 ± 0.4000 2.52 ± 0.5099 3 ± 0.000 2.78	± 0.4623
12. AC 2.32 ±	0.5568 2.52 ±	0.5859 1.96 ± 0.3512 2.28	±	0.4583 2.27 ± 0.5291

Table No. 2: Mean of all parameters- gender wise

Sr. No. Parameters 40-60F 40-60M Total
1. Distance 382.8	± 44.769 422.4 ± 50.651 402.6 ± 51.554
2. Resting HR 78.78	± 7.413 72.96 ±	8.576 75.87	± 8.494
3. Immediately 97.56 ± 11.301 92.2 ±	10.748 94.88	± 11.298
4. After 1min 86.56	± 9.228 81.3	±	8.938 83.93	± 9.417
5. HRR1 7.78	± 3.672 8.34	± 4.401 8.05	± 4.054
6. After 3min 80.96	±	8.398 74.52 ±	8.237 77.74 ± 8.886
7. HRR3 5.64 ±	2.834 7.02 ± 3.279 6.33 ± 3.127
8. MAS 73.88	±	4.378 77.98	± 4.063 75.93 ± 4.680
9. AAS 65.46 ±	8.952 74.38	±	6.821 69.92 ± 9.098
10. AA 63.68	±	10.408 59.97 ± 10.040 61.825	± 10.343
11. FC 2.6 ± 0.5345 2.96 ±	0.2828 2.78	± 0.4623
12. AC 2.14 ± 0.4953 2.4 ± 0.5345 2.27 ± 0.5291

Table No. 3: Comparison of means of HRR1 & HRR3 in age wise and gender wise

Age & gender HRR1 Significance HRR3 Significance
40-50F&40-50M 0.2240 Not	significant 0.0265 Significant
51-60F&51-60M 0.9510 Not	significant 0.3264 Not	significant
40-60F&40-60M 0.4913 Not	significant 0.0266 Significant
40-50F&51-60F 0.0022 Very significant 0.1646 Not	significant

40-50M&51-60M 0.0887 Not	quite	significant 0.8318 Not	significant
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Table No. 4: Correlation of distance and HRR1 & HRR3 age wise and gender wise:

Age & gender HRR1 r value HRR3 r value
40-50F p=0.9679	Not	significant -0.008475 p=0.5346	Not	significant 0.1304
40-50M p=0.5707	Not	significant 0.1191 p=0.2938	Not	significant 0.2186
51-60F p=0.1898	Not	significant -0.2712 p=0.7975	Not	significant -0.05405
51-60M p=0.5552	Not	significant 0.1239 p=0.5125	Not	significant -0.1374
40-60F p=0.0472	Significant -0.2820 p=0.7060	Not	significant -0.05469
40-60M p=0.8972	Not	significant 0.01874 p=0.8927	Not	significant 0.01956
TOTAL p=0.5327	Not	significant -0.06312 p=0.4838	Not	significant 0.07082

Table No. 5: Correlation of all parameters: age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance	&	
resting HR

p=0.6488
(not 

significant)

p=0.1541
(not	significant)

p=0.6714
(not	significant)

p=0.0335
(significant)

p=0.0006
(extremely 
significant)

2. Distance 
&immediately

p=0.1791
(not 

significant)

p=0.7071
(not	significant)

p=0.6399
(not	significant)

p=0.0148
(significant)

p=<0.0001
(extremely 
significant)

3. Distance 
&1min

p=0.6054
(not 

significant)

p=0.1100
(not	significant)

p=0.8483
(not	significant)

p=0.0155
(significant)

p=0.0005
(extremely 
significant)

4. Distance 
&HRR1

p=0.9679
(not 

significant)

p=0.5707
(not	significant)

p=0.1898
(not	significant)

p=0.5552
(not	significant)

p=0.5327
(not 

significant)

5. Distance 
&3min

p=0.4063
(not 

significant)

p=0.1224
(not	significant)

p=0.8585
(not	significant)

p=0.0152
(significant)

p=<0.0001
(extremely 
significant)

6. Distance 
&HRR3

p=0.5346
(not 

significant)

p=0.2938
(not	significant)

p=0.7975
(not	significant)

p=0.5125
(not	significant)

p=0.4838
(not 

significant)

7. Distance 
&MAS

p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

8. Distance 
&AAS

p=<0.0001
(extremely 
significant)

p=0.0057
(very significant)

p=0.0065
(very significant)

p=0.2197
(not	significant)

p=<0.0001
(extremely 
significant)

9. Distance	&AA p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

10. Distance	&FC
p=0.0015

(very 
significant)

p=0.0876
(not	significant)

p=0.0133
(significant) p=the	slope		is	0

p=<0.0001
(extremely 
significant)

11. Distance	&AC
p=0.0009

(extremely 
significant)

p=0.0010
(extremely 
significant)

p=0.0856
(not	significant)

p=0.0517
(not	significant)

p=<0.0001
(extremely 
significant)
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Table No. 6: Correlation of all parameters: gender wise

Sr. No. Parameters 40-60F 40-60M Total

1. Distance	&	resting	
HR

p=0.0636
(not	significant)

p=0.7275
(not	significant)

p=0.0006
(extremely significant)

2. Distance	&	
immediately

p=0.0080
(very significant)

p=0.0390
(significant)

p=<0.0001
(extremely significant)

3. Distance	&1min p=0.0266
(significant)

p=0.3763
(not	significant)

p=0.0005
(extremely significant)

4. Distance	&	HRR1 p=0.0472
(significant)

p=0.8972
(not	significant)

p=0.5327
(not	significant)

5. Distance	&3min p=0.0106
(significant)

p=0.4440
(not	significant)

p=<0.0001
(extremely significant)

6. Distance	&	HRR3 p=0.7060
(not	significant)

p=0.8927	(not	
significant)

p=0.4838
(not	significant)

7. Distance	&	MAS p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

8. Distance	&	AAS p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

9. Distance	&	AA p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

10. Distance	&	FC p=<0.0001
(extremely significant)

p=0.0885
(not	significant)

p=<0.0001
(extremely significant)

11. Distance	&	AC p=0.6338
(not	significant)

p=0.1033
(not	significant)

p=<0.0001
(extremely significant)

STATISTICAL ANALYSIS

Data was presented as mean and standard deviation. 
The data was calculated using the nonparametric 
correlation (Spearman). Statistical analysis was 
performed	using	Graphpad	instat3	software.

DISCUSSION

In the last decade, many studies have been conducted 
to	evaluate	the	6MWT	in	healthy	adults	in	order	to	provide	
reference	values	for	the	6MWD.		 	 	 	In	the	present	study,	
a cross-sectional design in the age group 40-60years (40-
50f:25, 40-50m:25, 51-60f:25, 51-60m:25). It was found 
that in gender wise classification the mean distance 
walked in the age group of 40-60 years of females was 
382.8±44.769. All the means in age and gender wise 
classifications	of	HAP	parameters	are	mentioned	in	 table	
no.1&2	respectively.	The	correlation	values	of	the	distance	
with	the	HAP	parameters	are	mentioned	in	table	no.5&6.

Further it was seen that heart rate recovery after 
exercise	 reflects	 changes	 in	 the	 autonomic	 tone	
of sympathetic withdrawal and parasympathetic 
reactivation. It also has certain prognostic implication. In 
the	present	 study	no	 significant	 relationship	was	 found	
between	 HRR1	 and	 distance	 covered	 by	 the	 subject	
and HRR3 and the distance. This is probably due to 
the fact that the distance covered did not stimulate the 
sympathetic	and	parasympathetic	activity	as	the	subjects	
were allowed to walk at their pace and did not exert too 
much during the activity. However, in the age group of 
40-60 years of females	there	was	a	significant(p=0.0472)	
correlation between HRR1 and the distance covered. This 
is probably explained by the fact that in females there is 
early stimulation of parasympathetic activity due to the 
factors playing the role in the menopausal state. Due 
to the lack of estrogen, progesterone and testosterone, 
parasympathetic activity gets disturbed and hence 
may	 affect	 its	 stimulation.	 Activity	 age	 according	 to	
human	activity	profile(HAP)	index	is	an	age	equivalent	
for the respondents activity level, is found to have 
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significant	 correlation	with	distance	 in	case	of	 females 
in the age range of 40-60 years i.e, it was extremely 
significant(p=<0.0001).	This	is	probably	due	to	the	fact	
that physical activity of an individual is dependent on 
his physiological age as it needs the balance of various 
systems in the body. Similar pattern was observed when 
distance	 was	 correlated	 with	 fitness	 classification	 and	
activity	classification.	This	is	probably	due	to	the	fact	that	
fitness	classification	and	activity	classification	according	
to	human	activity	profile	index	is	a	general	classification	
of	 fitness	 level	 and	 activity	 level	 in	 comparison	 with	
peers of same age and gender.

Graphical representations:

Fig. 1: Graphical representation of the average 
distance walked in the age and gender wise 

classification

Fig. 2: Graphical representation of average HRR1 
in the age and gender wise classification

Fig. 3: Graphical representation of average HRR3 
in the age and gender wise classification

Fig. 5: Graphical representation of the average AC 
in age wise classification

Fig. 6: Graphical representation of the average AC 
in the gender wise classification

CONCLUSION

The	 study	 concludes	 that	 there	 is	 no	 significant	
relationship between the HRR1 and the distance covered 
and between HRR3 and the distance covered except for 
in the age group of 40-60 years females where it was 
found	to	be	significant.
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To Find Out the Prevalence and Various Risk Factors for Falls 
in Older Adults (60-75 Years) Community NCR Delhi

Adila1, Rashida Begum2

1Bachelor of Occupational Therapy, 2Assistant Professor, Jamia Hamdard, Mehrauli Badarpur Road,  
Near Batra Hospital, Hamdard Nagar, New Delhi

ABSTRACT
Aims:	To	find	out	the	prevalence	and	various	risk	factors	for	falls	among	older	adults	(60-75	years).
Objective: To sensitize O.T intervention program among older adults by providing health education booklet.
Material and Method: It is a cross-sectional community based study in which 100 people (aged 60-75 
years)	were	interviewed,	out	of	100,	54	were	women	and	46	were	men.100	people,	fulfilling	the	inclusion	
criteria	and	they	were	asked	to	given	a	written	consent	for	the	participation	in	the	study.	General	evaluation	
of older adults was carried out. They were assessed by face to face interview using Johns Hopkins fall risk 
assessment tool (JHFRAT).Scale was in English so each question was explained by the researcher in Hindi.
Result: The	finding	of	present	study	shows	that	in	total	100	subjects	of	older	adults	(male	and	female	both)	
60-75 years, the prevalence of fall is 27.69%, and the risk of fall is found (56/100) 56% older people has 
moderate fall risk, (12/100) 12% has high fall risk and (32/100) 32% has low fall risk.
Conclusion: This study concluded that the history of falls, poor vision, use of multiple medications, chronic 
disease, use of walking aids, vertigo and balance problems were associated with falls among the older adults. 
So there is a need to develop occupational therapy health education awareness program to prevent these 
problems and risk of falls.

Keywords: Quality of life, Occupational therapy, Traumatic brain injury

INTRODUCTION

India	as	the	second	most	population’s	country	in	the	
world which has seen a sharp increase in the population 
of the older adults.

Every year nearly one third of accidental falls occur 
in those aged more than 60 years with 10% of these falls 
resulting	in	serious	injury.

Falling in older adults can lead to hospitalization, 
disability and premature death. It can also reduce the 

level of independence, high level of anxiety and poorer 
quality of life.

In INDIA the prevalence of falls has been estimated 
as 14%to 53%.[1]

There are several intrinsic or extrinsic factors which 
is considered responsible for falls among older adults and 
reduced	their	QOL,	affect	their	activity	of	daily	living,	
gait	and	balance	deficit	and	cognitive	impairment.[3]

O.T practitioner can provide the home and 
environmental	 modifications,	 exercises,	 and	 practical	
support to enable people to overcome any barriers that 
prevent them from doing an activities.

This	 helps	 to	 increase	 people’s	 independent	 to	 be	
able perform their activity of daily living and maintain 
their dignity and satisfaction in all aspects of life.

O.T interventions and treatment plans for fall 
prevention include positive risk-taking in activity, 
maximizing functional performance, improving self-
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confidence	 and	 social	 engagement.	 Environmental	
advice	 and	 modification	 to	 reduce	 home	 hazards,	
education and practice in safe moving and handling, with 
provision of equipment as required, are also appropriate. 
All interventions should promote independence and 
personal safety.5

METHODOLOGY

 z TYPE	OF	STUDY-CROSS	SECTIONAL	STUDY	
COMMUNITY	BASED	DELHI	NCR

 z TOOL	 USED-JHFRAT(Johns	 Hopkins	 FALL	
RISK	ASSESSMENT	TOOL)

 z SAMPLE	SIZE-100

 z SOURCE	 OF	 DATA	 COLLECTION-
COMMUNITY	BASED	DELHI	NCR

VARIABLES

 z Independent Variables: Occupational therapy based 
booklet

 z Dependent Variables: Prevalence and risk factors 
for fall

Inclusion Criteria

 z Older adults (Male and Female Both)

 z Age group (60-75 years)

Exclusion Criteria

 z Less	than	60

 z Record of trauma unrelated to falls

 z History of any psychiatric disorder

 z History	of	any	major	cardiovascular	disease

Outcome Measures

 z JHFRAT	(FALL	RISK	ASSESSMENT	TOOL)-

 z General	Evaluation	Performa	

PROCEDURE

This study was a community based study. By using 
quota sampling method 100 aged 60-75 years who have 
risk for falls were interviewed, out of 100, 54 women 
and 46 men took part in this study.

The language I choose is English and I also make 
people to understand the questions in Hindi so that the 
questioned must not be ignored or answered incorrectly. 

Considering the previous literature available, I excluded 
the	 older	 adults	 who	 were	 diagnosed	 with	 any	 major	
trauma not related to fall, cardiovascular or psychiatric 
conditions, any infections or tumor. After selecting the 
older adults for the sampling, the interviewer conducted 
door to door survey. Before proceeding to the inclusion-
exclusion criteria and were willing to participate in the 
study they were then asked to provide their demographical 
details any present or past fall history, current illness, 
medical history, surgical history musculoskeletal history 
and information for body mass index (height, weight).
After explaining the need and purpose of the study a duly 
signed written consent was obtained from each person. 
The scale were administered to all of them.

RESULTS

GRAPH 1

Interpretation: It shows the percentage of history of 
fall in male and female both, in 100 population in which 
there is 54 women and 46 men and fall history is 19 fall 
out of 54 (35%) in women, and 16 fall out of 46 (34.7%) 
in men.

PIE CHART 1
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Interpretation: It shows the prevalence of falls among 
older adults (60-75 years).The prevalence of falls is 
27.69%,it	means	in	every	8	person	there	is	one	fall	exist.

PIE CHART 2

Interpretation: It shows the risk factors for falls among 
older adults (60-75 years) in 100 population. In which 
there is 56% (56/100) people on moderate fall risk,12% 
(12/100)on high fall risk, and 32% (32/100) on low fall 
risk.

PIE CHART 3

Interpretation: It shows risk of falls in the age group 
60-65 in which there is 54 people out of 100, indicate 
that 55.5%(30/54) people has on moderate fall risk, 
40.7%(22/54) on low fall risk and 4%(2/54) on high fall 
risk.

PIE CHART 4

Interpretation: It shows risk of falls in the age group 
66-70	 years	 in	 which	 there	 is	 30	 people,60%(18/30)	
people on moderate fall risk,23% (7/30) on low fall risk 
and 16.6%(5/30) on high fall risk

PIE CHART 5

Interpretaton: It shows the risk of falls in the age group 
71-75 years in which there is 16 people put of 100,51% 
(8/16)	people	on	moderate	fall	risk,	31%(5/16)	on	high	
fall	risk,18%	(3/16)	on	low	fall	risk

DISCUSSION

Literature	 on	 geriatrics	 professional	 suggest	 the	
evident prevalence of risk factors for falls among 
elderly people in the age of 60-95 years (PRADNYA 
DHARGAVE, September 2016) explained that in India, 
the prevalence of falls has been estimated as 14-53%.

My	 study	 is	 on:	 To	 find	 out	 the	 prevalence	 and	
various risk factors for falls among older adults (60-75 
years) community NCR Delhi. A total of 100 older men 
and	women	were	assessed	from	JHFRAT.	The	findings	
of present study show that the prevalence of falls in 
older	adults	is	27.69%,	which	means	in	every	8	person	
there is one fall exists.

FAISAL YOUSUF ALMEGBEL et al. (2018) 
reported	that	approximately	28%	to	35%	of	people	aged	
65	and	over	 fall	 each	year.	The	consequent	 injuries	of	
falls	 are	 considered	 major	 public	 health	 problems. 
Falls	 account	 for	 more	 than	 half	 of	 injury-related	
hospitalizations	 among	 elderly	 people.	 The	 major	
underlying causes of falls lead to hip fractures, TBI, and 
upper	 limb	 injuries.	 In	addition,	unintentional	 falls	are	
the	fifth	leading	cause	of	death	in	elderly	people.	

In 100 population there is 54 women and 46 men 
who participated in this study in which the history of 
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fall is present in women is 35% (19/54) and in men is 
34.7% (16/46).This result is show that more women 
had a history of falling than men. Many other studies 
found	similar	results.	According	to	WORLD	HEALTH	
ORGANISATION	report,	about	one-fifth	of	fall	related	
to death in 2004 occurred in India.

This study is also found out the various risk factors 
for falls among older adults which is categorized in high, 
moderate and low fall risk according to JHFRAT Scale. 
According to RAGHUPATHY SENDHILKUMAR 
et al. (2016) the risk factors considered responsible for 
elderly people. Important factors are weakness, arthritis, 
history of falls, impaired activities of daily living, gait 
deficit,	depression,	balance	deficit,	cognitive	impairment,	
use	of	assistive	devices,	visual	deficit,	medication	(certain	
psychiatric drugs, antiarrhythmic drugs)

In	 total	 100	 subjects	 of	 older	 adults	 (male	 and	
female both) 60-75 years the moderate fall risk is found 
(56/100) 56%, high fall risk is found (12/100) 12% and 
low fall risk is found (32/100) 32%.

There	 is	 three	 group	 divided	 of	 age,	 first	 60-65	
years-they have 54 people out of 100 in which (30/54) 
55.5% people on moderate fall risk, (22/54) 40% people 
on low fall risk and (2/54)  3.7% people on high fall risk.

Second 66-70 years-they have 30 people in this 
group	 out	 of	 100	 in	 which	 (18/30)	 60%	 people	 on	
moderate fall risk, (7/30) 23% people on low fall risk, 
(5/30) 16.6% people on high fall risk.

Third 71-75 years-they have 16 people out of 100 in 
which	(8/16)	50%	people	on	moderate	 fall	 risk,	 (3/16)	
18%	people	on	low	fall	risk	and	(5/16)	31%	people	on	
high fall risk.

This study shows that the large number of people is 
on moderate fall risk.

This study can be used for future research and 
planning	 of	 effective	 strategies	 to	 prevent	 falls	 among	
older adults.

CONCLUSION

This study concluded that the history of falls, poor 
vision, use of multiple medications, chronic disease, 
use of walking aids, vertigo and balance problems were 
associated with falls among the older adults population 
living in community Delhi NCR.

The risk of such falls increases with age and has 
a strong relationship with the health status of these 
elderly individuals. There is, therefore a need to develop 
occupational therapy health education awareness 
program to prevent these problems and risk of falls.

I am also grateful to my family and friends who 
are the ultimate source of strength and their love and 
sacrifice	 over	 the	 years	 who	 have	 opened	 countless	
opportunities for me.
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Exploring Barriers to the Use of Assistive Technology for 
PWDS in India
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ABSTRACT

Assistive	Technology	(AT)	can	have	significant	beneficial	effects	for	people	with	disabilities	(PwDs)	but	
there are also many barriers to their use. These barriers need to be analyzed in order to improve their 
overall quality of life. Accessible India Campaign under the Department of Empowerment of Persons 
with Disabilities (DEPwD), Ministry of Social Justice and Empowerment, aims at achieving universal 
accessibility for persons with disabilities and to create an enabling and barrier-free environment for them. 
While	assistive	technologies	such	as	advanced	wheelchairs	may	help	PwDs	become	employed	or	return	to	
work,	many	non-technological	barriers	cause	 that	promise	 to	go	unfulfilled.	In	 this	reference	the	present	
study has been done to identify various barriers to the use of AT among the PwDs in India by conducting a 
survey	in	different	parts	of	the	country.	India	has	over	70	million	plus	people	in	the	disabled	category	and	
the use of AT is of great importance for them. This study aims to explore various barriers to implementing 
assistive technology for PwDs in Indiato help them to live an independent and productive life.

Keywords: Disability; Accessibility; Assistive Technology; Assistive Devices; Quality of Life; Socio-
Psychological Attributes.

Corresponding Author:
Dr.	Amitabh	Kishor	Dwivedi
Dean, Jaipur Occupational Therapy College
Maharaj	Vinayak	Global	University
Dhand, Tehsil-Amer,
Jaipur-Delhi National Highway#11C,
Jaipur	(Rajasthan)-302028
Email:	Akdwivedi123@Yahoo.com

INTRODUCTION

Accessibility is a measure of the extent to which 
a product or service can be used by a person with a 
disability	 as	 effectively	 as	 it	 can	 be	 used	 by	 a	 person	
without that disability.

Over	a	billion	of	 the	world’s	population	has	 some	
form	of	disability.	They	are	the	world’s	largest	minority.	
This	figure	is	on	a	constant	increase	due	to	increase	in	
the population as well as the medical advances that have 
decreased mortality due to old age. At the same time 
PwDs are experiencing a lack of access to technologies 
due to visual, hearing, mental, and/or other impairments 

that	make	 it	difficult	 to	operate	various	devices.	Other	
groups facing accessibility issues are illiterate and 
elderly populations.

Studies show that at least one billion people from 
all over the world belong to the older aged category 
who may acquire certain disabilities due to age related 
conditions. They generally prefer to continue living in 
their own homes rather than move into residential age 
care institutions. AT in the home environment and/or 
bodily	worn	 systems	 that	monitor	 people’s	movement	
might contribute to an increased sense of safety and 
security at home. However, their use can raise ethical 
anxieties as little is known about how older persons 
perceive assistive and monitoring technologies.

Another	 major	 category	 includes	 children	 with	
multiple	disabilities	who	can	efficiently	improve	access	
and participation in their school and home environments 
by	the	use	of	AT.	Effective	educational	outcomes	from	
AT use are dependent upon a coordinated assessment 
and implementation process. Making resources and 
information accessible to persons with disabilities is 
of great importance in this scenario as more and more 
people will start requiring accessibility.

DOI Number: 10.5958/0973-5674.2019.00002.9 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         7      

There	 is	 evidence	 that	 AT	 can	 have	 significant	
beneficial	effects	for	children	with	multiple	disabilities.1,2 
There is also a strong indication, however, that AT is 
currently implemented within educational environments 
in a less than optimal manner.3,4

India is home to 2.7 crore people living with one or 
the other kind of disability. Unlike the developed world, 
India’s	disabled	are	made	further	sociallyvulnerable	by	
lack	of	quality	education,	 lack	of	women’s	 safety,	 and	
attitudinal barriers as they continue to grapple with the 
challenges of access, acceptance, and inclusion. 

Until a few decades ago, it was almost unimaginable 
for the disabled to lead independent lives. The advent 
of technology and internet has, however, opened new 
doors. A print-impaired person can now listen to audio 
books and learn. The Ministry of Social Justice and 
Empowerment has recently announced Sugamaya 
Pustakalaya, an online library where books are made 
available	in	different	accessible	formats	for	people	with	
visual impairment and other print disabilities.

In developing countries such as India, the road 
to accessibility is a long, winding one. Although in 
recent times assistive devices have been extensively 
prescribed, there are few evaluations of the barriers to 
their utilization. The purpose of this paper is to identify 
the potential barriers faced by the people with disabilities 
in using the AT by conducting survey and by reviewing 
the available literature.

REVIEW OF LITERATURE

Many researchers have worked on the uses and 
benefits	of	AT	for	 the	people	of	all	ages	with	multiple	
disabilities but a little literature is available on the 
barriers faced by PwDs in India in using it. Although 
developments in AT are present to enhance the quality 
of life of the people with multiple disabilities, many 
instructors feel intimidated and unsuccessful in this 
endeavor because of barriers they face in implementing 
technology they lack knowledge about.

Children with multiple disabilities often face 
barriers to accessing and participating in self-care, 
play, leisure and education.5 AT has been employed 
as one strategy, particularly in educational settings, to 
enable these children to participate more fully in various 
activities.1,3,6,7

Studies of AT utilization have suggested infrequent 
use of prescribed devices in home, vocational and 
community settings,3,8 poor rates of use by teachers 
and other professionals who work with children with 
multiple disabilities,9 and concerns regarding the way in 
which AT programmes are being implemented at school 
and at home.1,4,10 Reasons given for abandonment of 
devices have been expressed in broad terms, such as the 
device	being	‘unsuitable’	for	the	child.11

Multiple studies that have followed AT usage 
longitudinally by children with severe and multiple 
disabilities	 suggest	 that	 it	 is	 difficult	 to	 identify	 any	
one	 factor	 that	 limits	 effective	AT	 application.	Rather,	
it is likely that problems arise from an interaction of 
factors associated with the people, services, systems and 
processes that currently guide AT practice.1,3,10-13

AT	 provides	 numerous	 benefits	 for	 PwDs.	 It	 can	
be used to overcome the social, infrastructure and 
other barriers experienced by disabled people that 
prevent their full and equal participation in all aspects 
of society.14 Similarly, it has been pointed out that AT 
allows people to continue in their normal roles and 
meet their expectations of life despite their physical 
impairment and disability.15

Occupational therapists have a critical role in 
the assessment and implementation of AT needs, 
particularly in determining ways for the child to 
interface	 effectively	 with	 the	 technology.16,17,18,19,20,21 
However, in an examination of occupational therapy 
training programmes in the early 1990s, minimal course 
content	 related	 to	 AT	 was	 identified,	 suggesting	 that	
occupational therapy graduates may be ill-prepared 
to	 fulfill	 their	 roles	 in	 technology	 teams.16,17 Further 
research	 confirmed	 that	 school-based	 occupational	
therapists found to use AT with only a small percentage 
of their caseload. A principal reason cited for low rates 
of	use	was	 insufficient	expertise	 to	allow	 investigation	
and	application	of	different	devices.19

One of the main barriers in accessing AT in less 
resourced	settings	is	the	lack	of	funds.	Limited	financial	
resources, lack of leadership and governance in many 
countries	 have	 a	 major	 impact	 on	 availability	 and	
accessibility of AT.22,23 In addition, service delivery 
including referral, assessment, funding, ordering, product 
preparation,	 fitting,	 adjusting,	 user	 training,	 follow-up,	
maintenance and repairs, hinder the use of AT.24
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Lack	of	personnel	with	proper	training	in	appropriate	
mobility	device	services	is	also	a	major	barrier.	In	many	
developing countries like India, production of mobility 
devices is done only on a small scale, or perhaps not 
at all, due to limited access to materials, machinery and 
expertise.25

METHODOLOGY

A survey was conducted through a questionnaire 
among a sample of about 100 PwDs belonging to all 
age	 from	 different	 cities	 of	 India.	 The	 questionnaire	
was distributed to occupational therapists working 
in	 different	 parts	 of	 India.	 With	 their	 help	 the	 PwDs	
were interviewed and the data were collected through 
electronic media. In case of children their parents/ 
guardians were interviewed. Both the persons who were 
already using assistive devices and those who were in 
need of assistive devices were included. Among those 
waiting for assistive technology, there were participants 
who had used it previously and been forced to discontinue 
because of some reasons.

The	 questionnaire	 contained	 18	 multiple	 choice	
questions related to the problems associated with the 
use of AT. For the study each participant was separately 
interviewed to identify the problems related to the use 
of AT. Interviewing participants separately provided an 
opportunity to them to speak freely about what restricts 
them to use AT. The research questions that guided this 
study were categorized in following sections: 

 z General	Information

 z Type of disability

 z Affordability	and	quality	of	AT

 z Repairing and maintenance of AT 

 z Psychosocial barriers

 z Awareness and Policies regarding use of AT

In addition to the survey, the literature available on 
barriers to the use of AT in India was also reviewed as 
a part of study in order to identify current barriers to 
effective	incorporation	of	AT	among	PwDs.

ANALYSIS OF SURVEY

While	AT	improves	the	quality	of	life	of	persons	by	
facilitating activities of daily living, there are also many 

barriers to their use. This study aims to describe these 
barriers among PwDs in India.

Analysis of interviews is represented in table 1.

Table 1: Analysis of Interview

S. 
No.

Question 
Related To Categories Percentage

1. Age

0–3	years	old None
4–22	years	old 45%
23–59	years	old 55%
60 years old + None

2. Disability

Physical Disability 65%
Intellectual Disability 30%
Learning	Disability 30%
Hearing Impairment 5%

3. Work	Status
Full time 63%
Part time 29%

Non-working 8%

4.

Contribution 
of AT to 
improve 
life-style

Strongly Agree 80%
Agree 20%

Disagree None

5.

Barriers 
faced in 
getting/ 

using right 
AT

Lack	of	funding 38%
Lack	of	knowledge	
on what AT devices 

are available
5%

Lack	of	skilled	
professionals 
to make good 

recommendation

37%

Frustration using AT 20%
Incompatibility with 

higher tech AT 10%

Transport problems 
due to lack of user-

friendly environment
12%

Lack	of	awareness 48%
High cost 40%

Lack	of	training 30%
Repair and 

maintenance 80%

6.

Perception 
of Family 
members/ 
Society

Normal behavior 58%
Show Sympathy 26%
Avoid Interaction 11%

Treat badly 5%
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RESULT AND DISCUSSION

With	rising	life	expectancy,	there	is	a	rapid	increase	
in the number of elderly persons worldwide. The need 
for elderly care in India is similar to the global scenario 
with some factors pertinent to India like a changing 
family system, a rural urban divide, gender-based beliefs 
and	a	lack	of	facilities	that	need	to	be	addressed.	Lack	
of	awareness	about	new	assistive	devices	was	a	major	
hindrance in using AT by elderly population in India.

India is a developing country and around 30% of 
total	population	lives	below	the	poverty	line.	The	major	
barriers for not making use of AT were found to include 
lack of funding and high cost of these devices. Most 
of them do not earn enough to buy these devices and 
depend	totally	on	Government/	NGOs	for	funding.	Even	
if	they	manage	to	get	these	devices	the	next	major	issue	
is the repairing and maintenance of the device which is 
again	very	costly	and	unaffordable	for	such	people.

The	prime	barrier	faced	by	people	who	are	financially	
sound	 is	 the	 scarcity	 of	 skilled	 professionals.	 Lack	 of	
awareness about newer and quality devices amongst 
these professionals restricts them to recommend a 
compatible device. Some of the existing users got 
information from various other sources, such as friends 
and	the	media.	Another	major	barrier	to	the	effective	use	
and implementation of AT is the lack of training facilities 
for the instructors. As a result, they are unable to give 
complete information about the use and maintenance of 
prescribed devices.

The socio-psychological attributes greatly hinder the 
adoption of AT. Sometimes the unintentional negative 
social behavior promotes a sense of positive discrimination; 
pity and sympathy for PwDs which can make them feel 
self-conscious resulting in hindering the adoption of AT. 
Curiosity and unwanted attention from others can also lead 
to discrimination, thus hindering its usage.

The survey gives people a chance to share their 
experiences and opinions about AT with researchers and 
policy-makers who make guidelines and regulations 
for these technologies. The results show that multiple 
barriers exist for the use of assistive devices for PwDs in 
India	which	may	have	a	major	impact	on	their	lives	and	
livelihoods and may reduce their quality of life. Most of 
the people surveyed in this study believe that the use of 
proper AT can reduce stress and as a result can help to 
improve their quality of life so that they would be able to 
contribute greatly towards society.

CONCLUSION

The	 first-time	 users	 faced	 economic	 barriers,	
availability barriers, awareness barriers and 
psychological barriers, whereas persons already using 
AT faced repair and maintenance barriers, accessibility 
barriers and psychological barriers in addition to the 
barriers	 encountered	 by	 the	 first-time	 users.	 To	 sum	
up, lack of awareness and unavailability of repair/
maintenance	services	is	considered	to	be	a	major	barrier	
for existing users. Consequently, they do not feel any 
significant	improvement	in	their	quality	of	life	because	
of	poor	accessibility	and	difficulty	in	finding	a	place	to	
repair assistive devices.

Thus there is a need for expansion of current 
technology adoption models to give them an increasingly 
balanced outlook. Therefore, in order to increase the 
use of AT, there is a great need for skilled occupational 
therapists who can understand the feelings and 
experiences of PwDs. Also the local infrastructure and 
accessibility facilities, heightening public awareness, 
ensuring funding and a continuous supply of assistive 
devices supported by maintenance services should be 
improved. Persons with physical disabilities should be 
helped to gain more knowledge about assistive devices, 
especially about the availability of more modern ones. 
They should be given support to modify their physical 
and social environments.
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ABSTRACT

Background: Sprinting is an essential component in many sports and can distinguish between good and 
better athletes during team sports performance. The sprint test is used to discriminate players performance 
across	different	ages	and	levels	of	competition	and	the	inter	sprint	trial.	It	is	thought	that	this	information	
would be of importance to strength and conditioning coaches in analyzing and planning the sprint and 
resistance	training	of	field	sport	athletes	in	and	around	Belagavi	city.

Objective:	The	primary	objective	of	 this	study	 is	 to	quantify	 the	 time	 taken	 to	perform	40	yard	dash	 in	
young	athletes	aged	18–25	years.	The	secondary	objective	 is	 to	 set	 concrete	data	which	will	prove	as	a	
base	line	for	any	other	studies	which	will	involve	designing	rehabilitation	and/or	fitness	protocol	for	Indian	
athletic population

Methodology:	132	athletes	(n=132)	were	screened	for	the	study.	The	normative	data	was	collected	for	the	
40	yard	dash	test.	Age	criteria	was	18-25	yrs.	Speed	of	every	participant	was	recorded.

Result: The results of this study found that 40 yards DASH Test performance of male participants of mean 
age 20.31±2.21 ranged from 4.00-6.90 seconds and female participants of mean age 20.22±1.97 ranged from 
4.00-6.87	seconds.

Conclusion: This study concluded that the values of 40 yard DASH Test ranged between 4.00-6.90 for both 
genders with male athletes showing better performance than females.
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INTRODUCTION

Speed is an essential component in many sports 
that can distinguish between good and better athletes 
during various sports performance.1 The sprint 
includes	different	phases	including	first	step	quickness,	
acceleration, maximum velocity and deceleration. First 
step	quickness	is	the	first	0-5m	phase	of	sprinting	which	
is usually included in the acceleration phase, particularly 

characterized by foot initiation and high propulsion force 
2-3 and is of extreme importance as the performance of 
sprinting relies on this phase.4-6 Acceleration is the next 
phase that is initiated to generate maximum velocity 
throughout the performance till last 5m distance prior 
to	the	finishing	line	which	needs	large	muscles	of	lower	
limb to be powerful.6 Sprint performance is essential 
component in many sports for a multitude of reasons 
from winning a race to providing an advantage during 
sprint duels that allow players to reach the ball before 
the opponent.8 Hence, improving training methods 
to enhance sprint performance in athletes is of great 
importance which can be achieved through long-term 
strength training program.7

In many sporting activities such as tennis, squash, 
basketball, soccer, the athletes never attain maximum 
speed during sprinting. In fact, sprints most frequently 
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occur	 over	 very	 short	 distances	 (0–10	 m)	 from	 both	
standing and rolling starts. Consequently, the speed over 
the	first	steps	and	the	ability	to	accelerate	quickly	would	
be considered of greater importance.9,10 A total seven 
studies reported the reliability of over ground sprinting 
in youth population.11-13 Intra- and inter day sprinting 
distances	 of	 10,	 20,	 30	 and	 40	 m	 ranged	 from	 0.83–
2.07%.	Intra-	and	inter-day	distances	ranged	from	0.88	
and	0.98	for	10–40	m	and	person	correlation	coefficient	
from	0.90–0.97.14–17

Yetter et al., found that Heavy Back Squat(HBS) 
treatment	 produced	 significantly	 greater	 speeds	 than	
cycling during the 10- to 20 m interval and Heavy Front 
Squats(HFS) during the 30- to 40-m interval following 6 
bouts of sprint interval training performed over 6 weeks 
period.18 Hence, multidimensional nature of sprint 
running	that	demands	different	levels	of	muscle	activation	
can be achieved by incorporating HBS into the warm-up 
procedure. This is a very important topic of research that 
has not been adequately investigated as sprint test has 
an ability to discriminate players performance across 
different	 ages	 and	 levels	 of	 competition	 and	 the	 inter	
sprint	 trial	 effect.	 In	 fact,	 the	 data	 obtained	 through	
sprint test can be turned into valuable information on 
the unique physiological demands of various sports 
performance. Additionally, such a test can guide coaches 
more	 effectively	 to	 design	 conditioning	 and	 training	
programs across a season and also can help them to 
better	understand	differences	between	players.

MATERIALS & METHODOLOGY

Materials Used:

 z Consent form

 z Data collection sheet

Apparatus and Equipment:

 z Measuring Tape

 z Cones

 z Stopwatch

Methodology: Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 132 young adults were recruited to the 
study	 after	 fulfilment	 of	 eligibility	 criteria.	 A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 

were from the various institutes and sports academies in 
and around Belagavi city. Demographic characteristics 
of the participant, including their age, gender, age at 
start of sporting event and years of playing were noted. 
Athletes	within	the	age	group	of	18-25	year	of	age	both	
male and female who were willing to participate were 
included in the study. Participants were excluded if there 
were any musculoskeletal problems such as fracture and 
sprain/strain of lower limb in the past 1 year, existing 
neurological, respiratory or cardio vascular problems or 
any other condition leading to limitation in 40 yard dash 
test performance.

Outcome measures

40 Yard Dash Test :

Equipment Required: Measuring tape/measured track, 
stop watch, cone markers, unobstructed grass/track 
surface of 60 yards.

Procedure: Aim of this test is to determine acceleration 
and a reliable indicator of speed, agility and quickness. 
The test involves running a single maximum sprint over 
40 yards, with the time recorded. A thorough warm up is 
given, including some practice starts and accelerations. 
Test is started from a comfortable stationary 3-point 
stance position, a position that is most familiar to athlete. 
The front foot must be on or behind the starting line. 
The starting position to be held for 3 seconds prior to 
starting.	The	subjects	are	allowed	to	across	the	starting	
line, but no rocking movements are allowed. The tester 
provides hints to maximize speed and encouragement to 
continue	running	hard	past	the	finish	line.

The results are obtained from two trials. Best time 
is recorded on the nearest 2 decimal places. The start 
is	 taken	 from	 the	 first	 movement	 or	 when	 the	 timing	
system	 is	 triggered,	 and	 finish	when	 the	 chest	 crosses	
the	finish	line.24

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed 
and number of years played with best time was analysed 
using	 Karl	 Pearson’s	 correlation	 coefficient	 method.	
Comparison of male and females with mean best time, 
mean	 of	 first	 and	 second	 attempts	 speed	 score,	 mean	
number of years played and BMI were analysed using 
t test.
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RESULTS

132 healthy participants were included in the study. 
As shown in Table.1, more number of male participants 
were	included	(n=95)	as	compared	to	female	participants	
(n=37).	The	mean	age	was	20.28±2.14	and	there	was	no	
significant	 difference	 in	 mean	 age	 between	 male	 and	
female participants.

Table 1: Distribution of male and females with mean 
age in the study

Gender No % Mean ± SD
Male 95 71.97 20.31 ± 2.21

Female 37 28.03 20.22 ± 1.97
Total 132 100.00 20.28	±	2.14

Table 2: Normality of best time in the study by gender

Best time
Total Male Female

Range No Range No Range No
Excellent 4.00-5.12 16 4.00-5.04 10 5.00-5.72 6
Good 5.13-6.10 94 5.05-5.79 68 5.73-6.50 26
Poor 6.11-6.90 22 5.80-6.90 17 6.51-6.87 5
Total 4.00-6.90 132 4.00-6.90 95 4.00-6.87 37

Mean ± SD 5.62 ± 0.49 5.43 ± 0.37 6.12 ±0 .39

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<mean+SD	and	Poor:	>mean+SD

Table.2	shows	no	significant	difference	in	normality	
of best time in both male and female participants. Among 
95 male and 37 female participants included in the study, 
10	male	and	6	female	fell	under	excellent	category,	68	
male and 26 female fell under good category and 17 
male and 5 female performed poorly.

In this study it is found that 40 yards DASH Test 
performance of male participants of mean age 20.31±2.21 
ranged from 4.00-6.90 seconds and female participants 
of	mean	age	20.22±1.97	ranged	from	4.00-6.87	seconds.

Table 3: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time 
with

r-value t-value p-value
BMI -0.1388 -1.5986 0.1123

Speed 1st attempt 0.9243 27.6136 0.0001*
Speed  2nd attempt 0.9287 28.5612 0.0001*
No. years played 0.0992 1.1364 0.2579

*p<0.05

As narrated in Table.3, positive correlation was 
found	between	best	time	with	speed	at		first	and	second	
attempt. BMI and Number of years played did not found 
to have a correlation with best time.

Table 4: Comparison of male and females with mean 
of first and second attempts speed scores by t test

Gender
First attempt 

speed
Second attempt 

speed
Mean ± SD Mean ± SD

Male 5.48	±	0.39 5.50 ± 0.41
Female 6.14 ± 0.43 6.28	±	0.54
Total 5.67 ± 0.50 5.72 ± 0.57

t-value -8.5033 -8.8897
p-value 0.0001* 0.0001*

*p<0.05

As shown in Table.4, a comparison of male and 
female	 with	 mean	 of	 first	 and	 second	 attempts	 speed	
scores	found	to	have	a	significant	difference.

DISCUSSION

The	primary	objective	of	this	study	was	to	quantify	
the time taken by the athlete to perform 40 yard dash test. 
The	secondary	objective	was	to	set	concrete	data	which	
would prove as a base line for any other studies that 
would	 involve	designing	a	 rehabilitation	and/or	fitness	
protocol for Indian athletic population. Percentage of 
male participant included were 71.97 as compared to 
28.03	of	female	participants.	Out	of	the	total	population	
included	 in	 the	 study	 (n=132),	 16	 samples	 fell	 under	
excellent	category,	98	participant	showed	good	time	and	
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19 samples performed poorly. Speed in 1st as well as 2nd 
attempt	had	positive	correlation(r=0.924)	and	(r=0.928)	
with number of years played. Here comparison of male 
and female with mean of 1st and 2nd attempt speed scores 
was	 done	 and	 showed	 significant	 (p-value=0.0001)	
speed scores in both the attempts.

The study done by Nesser et. al. concluded that 
both	10-m	sprint	and	5-step	jump	can	be	used	to	predict	
40-m sprint performance. He explained the importance 
of a quick start and rapid acceleration, strength of knee 
flexors	 and	 hip	 extensors	 to	 propel	 the	 body	 forward,	
and the capacity of these muscles to rapidly contract and 
produced the force needed to create velocity concurrent 
with 40-m sprint performance.20Another study conducted 
by	Mike	Yetter	and	Gavin	Moir	showed	that	heavy	back	
squat	 treatment	 produced	 significantly	 greater	 speeds	
than cycling during the 10- to 20 m interval, although 
the	improvements	were	not	significantly	different	from	
the	heavy	front	squat	treatment.	It	is	difficult	to	explain	
this improvement in terms of the mechanical similarities 
between the back squat movement and the sprinting 
movement during this phase. The improvements by 
heavy front squat during the 10- to 20-m interval 
were less than those recorded during the 30- to 40-m 
interval.	It	is	possible	that	the	improvements	reflect	the	
importance of the knee and ankle musculature during the 
10- to 20-m interval of sprinting.18

Ronnestadand	 Ellefsen	 identified	 that	 the	
preconditioning exercise performed with whole 
body vibration at 50 Hz may enhance 40 m sprint 
performance.19Another study was conducted by Jason 
B.	Wincheste,	 et	 	 al	 	The	 results	of	 this	 study	 suggest	
that performing a static stretching  protocol following 
a dynamic warm up will inhibit sprint performance 
in collegiate athletes.21 Abrantes,et al. concluded that 
professional players exhibited higher performances in 
sprint	test	that	seems	to	be	the	result	of	a	combined	effect	
of age and level of competition. In all groups, the fatigue 
effects	were	the	strongest	between	5th	to	the	7th	sprint,	
which may help the coaches to plan the training more 
effectively.	Lamb	K	concluded	that	individuals	between	
age group of 16-24 spent twice time as compare to their 
older counterparts.22

CONCLUSION

This study concluded that the values of 40 yard DASH 
Test ranged between 4.00-6.90 for both genders with male 
athletes showing better performance than females.

Limitations & scope

 z Male female ratio ratio 1:3

 z Type of sports and its ratio was not measured

Practical applications: The result of the present study 
can be used as a reference for (40 yard dash ) sprint 
performance	 test	 as	well	 as	 by	fitness	 professionals	 to	
check prognosis after training.
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ABSTRACT

Background: Menstruation in India has been always surrounded by many myths and traditional beliefs, 
which can, not only lead to ignorance in females regarding the facts about menstruation but also encourage 
a faulty perception of the physiological process. Hence this research was undertaken to assess varied 
Attitudes, Beliefs and Customs about menstrual health in urban and rural adolescents through a pre-validated 
questionnaire.

Method: A retrospective, cross-sectional study was conducted amongst 300 adolescent girls from the rural 
belt	of	Khopoli	and	urban	section	of	Mumbai,	Maharashtra,	with	urban	to	rural	ratio	of	1:1,	with	the	help	of	
a pre-validated questionnaire. Data were analysed statistically by simple proportions.

Results: The study revealed that ‘curse	 of	 God’,	 ‘removal	 of	 impure	 blood’	 etc	 were	 the	 responsible	
for the menstrual cycle. Uterus was considered as the body part that discharged blood. Maximum study 
subjects	irrespective	of	their	place	of	residence	found	it	easy	to	discuss	personal	matters	like	those	related	
to menstruation with their mother.

The	most	common	beliefs	in	both	the	groups	were	that	the	menstruating	girl	shouldn’t	wear	new	clothes,	
should	not	touch	particular	objects,	should	not	enter	temples	and	should	not	attend	social	functions.	The	
prevalence of these beliefs, was however, more in the rural population in comparison with the urban 
population.

Conclusions: Based	upon	the	findings	of	research,	we	conclude	that	even	though	the	girls	living	in	an	urban	
have	parents	with	a	higher	education	qualification	as	compared	 to	 the	girls	with	a	 rural	 setup,	 there	are	
various myths and beliefs surrounding menstruation in both the setups.
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INTRODUCTION

Menstruation,	as	understood	in	a	layman’s	language,	
is the monthly discharge of blood from the vagina, to 
prepare the body for the possibility of pregnancy. The 
physiology of menstruation is primarily governed by the 
cyclical	fluctuation	of	hormones-ovarian	oestrogen	and	
progesterone, taking place in the body.

Apart from being extremely important for the 
continuation of human race, menstruation can also 
serve	 as	 a	 health	 indicator	 of	 a	 woman’s	 body.	 The	
hormonal changes that take place during menstruation 
have	 various	 effects	 on	 the	 different	 systems	 of	 the	
body.	 Oestrogens	 are	 C-18	 steroids	 synthesized	 from	
cholesterol in the ovary is a mediator of a multitude of 
biological functions.1 Several forms of oestrogen are 
active within the female body. The oestrogen receptors 
are found in hair, skin, bone, soft tissues, adrenal gland, 
thyroid gland — to name a few sites .1 Therefore, the 
level	 of	 oestrogen	 fluctuation	 is	 extremely	 important	
for the normal functioning of the systems/organs with 
oestrogen receptors.
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India is a land of cultural and social diversity 
along with co-existence of various religions. The social 
practices	of	Indian	diaspora	differ	not	only	with	religion,	
castes and beliefs, but also with geographical, economic 
and educational subdomains. The day to day activities of 
the	people	are	also	majorly	governed	by	the	part	of	the	
socio-cultural ecosystem that they belong to.

The	 various	 socio-cultural	 domains	 have	 different	
viewpoints regarding menstruation and the menstrual 
blood. Many of them pose restrictions on the menstruating 
women.2	 Majority	 of	 these	 restrictions	 arise	 from	 the	
ignorance induced stigma attached to menstruation. This 
stigmatization has led to formulation of various myths 
and practices surrounding menstruating women. 

In many societies menstruation also encompasses an 
element of secrecy, where, although menarche may be 
celebrated as a developmental milestone, menstruation 
is regarded as something about which women should 
always be discreet .3 Such is the level of discretion, that 
various euphemisms are used to address it public, or 
many a times, even privately. There is no evident reason 
known for menstruation to be perceived as “impure” 
or menstruating women to be perceived as “unclean” 
but one of the theories endorsed by western medicine 
and science is that being male is considered “normal” 
and therefore the male body is ideal .3 This results in 
most women internalizing the idea that something 
is fundamentally wrong with their bodies. 3 This 
misinterpretation	 can	 negatively	 affect	 the	 symptoms	
experienced during menstruation and have a negative 
effect	on	the	overall	body	image	of	the	woman.

There	 is	 a	 belief	 that	 menstruation	 affects	 the	
performance	 of	 women,	 by	 making	 it	 difficult	 to	
concentrate,	 displays	 poor	 judgement,	 lacks	 physical	
coordination,	exhibits	decreased	efficiency,	and	performs	
less well at school or at work.3 

Despite	 lacking	 in	 scientific	 evidence,	 subscribing	
to	 such	 belief	 could	 lead	 to	 a	 restriction	 of	 women’s	
opportunities in the workplace and as contributors to 
society in general, and this could be an important source 
of discrimination against women in society.3

The perception of menstruation that a young 
girl constructs, depends on— how she is introduced 
to menstruation, how people around her perceive 
menstruation and how aware she is about the physiology 
of menstruation. Hence this research proposes to study 
the Attitudes, Beliefs and Customs about menstruation 
in urban and rural Adolescent females.

METHODOLOGY

This cross-sectional study was conducted on 300 
subjects	 in	 the	 age	group	of	10-19	years.	 	Descriptive	
survey	research	design	was	adopted	for	the	study.Written	
informed	 consent	 was	 taken	 from	 all	 study	 subjects.	
Ethics Clearance for the research was taken from the 
Institutional Research Committee of The D.Y. Patil 
University by submitting a written detailed methodology. 
The	 study	 subjects	 comprised	 of	 a	 convenient	 sample	
of 300 adolescent girls, equally distributed over the 
rural	 belt	 of	 Khopoli	 and	 urban	 section	 of	 Mumbai,	
Maharashtra, with urban to rural ratio of 1:1.

As	 per	 the	 Review	 of	 Literature,	 a	 detailed	
questionnaire was drafted and it was validated by 2 
experts. A pilot study was conducted and appropriate 
modifications	were	made	as	per	the	suggestions	from	the	
results of the pilot study.

DATA ANALYSIS, REPRESENTATION & 
RESULTS

This	 data	 was	 analysed	 using	Microsoft	Word	 and	
Excel and the charts and graphs were prepared with 
Excel. The quantitative data was expressed as Mean ± SD. 
and qualitative variables as proportions in the study Data 
representation	was	done	by	Microsoft	Word	and	Excel.

Table 1: Socio-demographic profile of urban and 
rural population

Urban Rural
1. Age (years) 16 ± 3(years) 14 ± 1(years)

2.Age of 
menarche 12 ± 1 (years) 13 ± 1 (years)

3. Type of 
school

77%- Private,
23%-Government

53%-Government,
47%- Private

4.Proportion 
socio-economic 

status (As per the 

Kuppuswami	scale)

12%- low
27%-middle
28%-	high

23%- low
20%- middle

5.Mother’s	
education

71%-	Literate
26%- Illiterate/

Matriculate

18%-	Literate
47%- Illiterate/

Matriculate

6. Father’s	
education

73%-	Literate
18%-	Illiterate/

Matriculate

25%-	Literate
43%- Illiterate/

Matriculate
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Inference:	The	economic	profile	and	educational	status	of	the	parents	was	better	in	the	urban	population	than	the	
rural population. The mean age for menarche in the urban population was earlier than rural population.

Table 2: Beliefs and Customs:
Rural Urban

1. What	is	the	cause	of	menstruation?
Natural process 107 girls (71%) 127	girls	(85%)

Didn’t	know	the	cause 26 girls (17%) 10 girls (7%)
Curse	of	God 11 girls (7%) 7 girls (5%)

2. What	is	the	reason	for	menstruation?
Removal of impure blood 91 girls (61%) 70 girls (47%)

Reproduction 28	girls	(19%) 67 girls (45%)
Don’t	know 34 girls (23%) 6 girls (5%)

3. From	which	organ	does	menstrual	blood	come	from?
Uterus 16 girls (11%) 88	girls	(59%)

Urinary bladder 52 girls (35%) 28	girls	(19%)
Don’t	know 70 girls (47%) 19 girls (13%)

TABLE 3: Various practices followed by the menstruating women

Menstruating Women Rural Urban
1.	Shouldn’t	wear	new	clothes 72	girls	(48%) 33 girls (22%)

2.	Shouldn’t	touch	particular	objects 87	girls	(58%) 46 girls (31%)
3.	Shouldn’t	enter	temples 124	girls	(83%) 88	girls	(59%)

4.	Shouldn’t	attend	social	functions 69 girls (46%) 25 girls (17%)

Inference: It shows the various myths/practices surrounding menstruation. The most common practices (rural 
>urban)	 )are	 that	 the	menstruating	girl	 shouldn’t	wear	new	clothes,	 shouldn’t	 touch	particular	objects,	 shouldn’t	
enter	temples	and	shouldn’t	attend	social	functions.

Table 4: Ease of Communication on matters related to menstruation

Rural Urban
Difficult Easy Difficult Easy

Teacher 86% 11% 66% 35%
Mother 10% 90% 5% 91%
Father 92% 4% 75% 19%
Sister 19% 76% 7% 83%

Close Friend 23% 62% 11% 85%

Inference: 90% girls from the rural population and 
91% urban girls could easily discuss menstruation with 
their mothers. 11% girls from the rural population could 
discuss it with their teachers in comparison to 35% urban 
girls. Only 4% girls from the rural population could 
communicate freely with their fathers in comparison to 
19% urban girls.

DISCUSSION

The Attitudes, Beliefs and Customs about 
menstruation in urban and rural Adolescent females were 
studied in this research through a survey based study.

This study throws light on various factors that could 
influence	 the	 perception	 of	 menstruation	 in	 a	 young	
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girl’s	life,	which	could	in	turn	influence	her	transition	to	
womanhood	and	also	have	an	influence	on	the	variety	of	
symptoms that she experiences, related to menstruation, 
during the course of time.

It was found that the girls residing in urban areas got 
their menarche sooner than the girls residing in the rural 
areas, which is dependent on the interaction between 
genetic and environmental factors and corroborates with 
previous evidence in literature 4-6.

The educational status of the parents residing in the 
urban areas was better as compared to those residing 
in the rural areas. However, the educational status of 
the parent was not always indicative of the level of 
awareness about matters relating to menstruation.

Level of preparedness: It was observed that 12% 
of girls from the urban population and 16% from the 
rural population were not prepared for the menstrual 
cycle and had no prior knowledge about it. This lack of 
preparedness could come as a shock to the young girls as 
she could think of the menstrual blood to be pathological 
and could perceive menstruation as a disease in itself. It 
can also lead to the lack of openness about the problems 
faced by the girls regarding their monthly cycle, which 
could be a potential health hazard.

Etiology of menstruation: 5% of the girls from the urban 
population and 7% of the girls from the rural population 
thought that menstruation is caused due to curse of 
God.	This	could	be	because	of	the	scriptures	of	various	
religions shedding light on the cause of menstruation 2. It 
can further perpetuate the myth of menstrual blood being 
‘impure’.	This	can	also	be	 the	cause	of	 formulation	of	
various myths in the society about menstruation 2,3.

61% rural girls and 47% urban girls believe the reason 
for	 the	monthly	 discharge	 of	 the	 blood	 from	a	woman’s	
body	 is	 the	 removal	of	 ‘impure	blood’.	This	 is	 alarming	
scenario considering 16% rural population and 12% 
urban	 population	wasn’t	 prepared	 for	menstruation.	This	
could mean that the source from which the girls got their 
knowledge about menstruation was not completely reliable.

As observed from the study, mothers were the 
primary source of knowledge about menstruation. 
Therefore,	for	the	majority	of	the	girls,	their	mothers	are	
the link that could help them perceive menstruation as 
either a curse or a boon— a boon that is involved in the 
creation of life and is therefore extremely important in 

the continuation of the human race and maintenance of a 
normal healthy body in females.

Behaviour during menstruation: 44% rural girls and 
25% urban girls kept menstruation a secret and 44% 
rural girls and 19% urban girls were embarrassed by 
it. The cause of the secrecy and embarrassment could 
be because of them viewing menstrual blood as impure 
and thereby feeling that they themselves as a whole, are 
impure. 13% rural girls and 12% urban girls also felt that 
the	people’s	behaviour	around	them	changed	negatively	
when they were menstruating. This could further promote 
their belief that menstruation something to be ashamed 
of rather of thinking of it to be physiological. This 
could lead to them being reluctant in performing certain 
activities,	specifically	during	that	time	of	month,	which	
could	have	a	negative	 impact	on	 their	 self-confidence,	
self-esteem and growth over the years.

Systemic symptoms experienced before and during 
menstruation: The most common symptoms experienced 
by the girls during their menses included stomach pain, 
low back pain, breast tenderness, abdominal bloating, 
mood disturbance, nausea 11. Premenstrual syndrome is 
significantly	associated	with	increase	of	BMI,	sedentary	
life style, exposure to passive smoking, positive family 
history	of	PMS,	excessive	coffee	drinking,	and	frequent	
consumption of fast food 10 which are more suggestive 
of	 an	 urban	 lifestyle,	 corroborating	 with	 our	 finding,	
that the urban girls had greater prevalence of the pre-
menstrual symptoms as compared to rural girls.

Absenteeism from school: 39% urban girls and 9% 
rural girls missed school because of intolerable stomach 
pain and back pain. 27% urban girls and 22% rural girls 
missed their school because of weakness in their body.  

Common myths: The most common myths observed in 
both	the	sections	were	that	the	menstruating	girl	shouldn’t	
wear	new	clothes,	touch	particular	objects,	enter	temples,	
and attend social functions. These myths were more 
prevalent in the rural areas than in the urban areas.

Nevertheless a relatively high prevalence of these 
myths in urban areas prove that the low socio-economic 
status	or	higher	 illiteracy	 rates	can’t	be	 solely	account	
for the existence of such myths.

Lack of support system: 92% rural and 75% urban girls 
found	 it	difficult	 to	discuss	personal	matters	 like	 those	
related to menstruation with their teachers and fathers. 
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Despite having primary sex education as a part of their 
curriculum, many girls were uncomfortable discussing 
matters related to menstruation with their teachers.

Even though 90% rural girls and 91% urban girls 
found it easy to discuss matters related to menstruation 
only with their mothers. Therefore, we postulate that a 
large number of girls lack the support system that they 
might be in need of to accept this natural phenomenon 
that is, clearly, looked down upon by many in the society. 
The penetration of mass media across the masses is much 
more in urban population in comparison to the rural 
population. The presence of relatively more numbers 
of educated and working mothers have helped to boost 
the	confidence	of	the	daughters	to	accept	themselves	as	
equal and important parts of the society.

Level of physical activity: During their menses, the 
number of girls who performed any form pf physical 
activity dropped to 19% for 2-3 days/week and 4% for 
4-7 days/week.

The drop in this level of physical activity could 
be multi factorial. 25% urban girls and 13% rural girls 
experienced fatigue during their menses, which could 
be one of the factors. As mentioned earlier, 44% rural 
girls and 25% urban girls liked to keep menstruation a 
secret, and 44% rural girls and 19% urban girls were 
embarrassed	by	it.	This	could’ve	led	to	them	refraining	
from practicing certain activities. The girls could have 
also thought that they should refrain themselves from 
performing physical activities while menstruating as 
they	wouldn’t	have	known	about	the	normal	physiology	
about menstruation.

Changes in the physical appearance of the body: 38%	
rural girls and 27% urban girls had negative feelings 
about the changes in the shape and size of their breasts. 
These changes in the body are most often physiological 
in nature and negative feelings towards them implies that 
the girls were not completely aware of the importance of 
their menstrual cycle.

CONCLUSION

We	 have	 found	 in	 our	 study	 that	 menstruation	 is	
attached to a lot of stigmatisation which is carried on 
for generations at end is nurtured further by ignorance 
of common people about menstruation and its role in 
normal female physiology.

Our study also shows that this ignorance seen in the 
study population is irrespective of the educational status 
of	the	subjects.	However	there	is	a	clear	demarcation	in	
knowledge about menstruation in   the urban versus the 
rural population.

RECOMMENDATIONS

The communication gap between the parents and 
the daughters and the teachers and the student should be 
avoided as this may lead to formation of various wrong 
notions. The seminars related to menstruation should not 
only be restricted to girls, but also to the boys as they are 
the other half of the society; and the society as a whole, 
should be comfortable with the concept of menstruation 
as a whole.
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ABSTRACT

Background: Stroke is a dominant root of functional disability and altered quality of life among the people 
residing in the developed countries. Now days, Constraint induced movement therapy (CIMT) and Bimanual 
Task	training	(BMT)	has	emerged	as	optimal	motor	care	for	stroke	population.	Although,	the	efficacy	of	
these	two	regimens	were	analyzed	in	pediatrics	population,	evidence	stating	its	effectiveness	 in	adults	 is	
lacking,	which	warrants	 further	 research.	Hence,	 the	purpose	of	 this	 study	was	 to	compare	 the	effect	of	
constraint induced movement therapy to bimanual task related training for stroke patients.

Method:	30	subjects	in	the	age	group	of	50-65	years,	diagnosed	as	stroke	with	paresis	of	dominant	arm	(Grade	
4	on	Brunstorm	),	were	randomized	in	two	groups.	15	subjects	were	subjected	to	CIMT	while	the	remaining	15	
subjects	were	given	bimanual	task	training	to	improve	motor	hand	function.	The	outcome	of	interest	included	
were	Action	Research	Arm	Test	(ARAT)	and	Nine	peg	hole	test	(NHPT).	CIMT	was	administered	3	hours,	five	
times	a	week,	for	4	weeks.	BMT	was	provided	1	hour	five	times	a	week,	for	four	weeks.

Results:	On	unpaired	 t-test,	 both	 the	groups	were	 found	 to	be	 significant	 at	p<0.01.	 	However,	 there	 is	
significant	change	with	ARAT	and	NHPT	for	CIMT	than	BMT	AT	p<0.01

Conclusion: Constraint induced movement therapy appears to be optimal treatment options for improving 
the	motor	hand	function	in	subjects	with	stroke	

Keywords: Constraint induced movement therapy, Bimanual task training, Motor Hand Function, Action 
research arm test, Nine hole peg test
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INTRODUCTION

Stroke	is	a	major	cause	of	functional	disabilities	and	
decrease in quality of life of people living in industrialized 
countries. Reduced upper limb function impacts on ability 
to perform activities of daily living, which is likely to 
reduce independence and increase burden of care due 
to hemiparesis following the stroke.1 Despite millions 
of dollars being spent annually for stroke rehabilitation, 
evidence	 that	 supports	 the	 efficacy	 of	 stroke	 motor	
rehabilitation is limited, making interventions that reduce 
the impact of hemiparesis a priority.2

Many of these are traditional treatments that have 
focused	on	 regaining	control	over	 reflexive	movement	
patterns using muscle activation techniques. Recent 
innovations in technology have allowed non-invasive 
examination of brain physiology leading to new 
theories on recovery of movement control and new 
ways	to	measure	the	effects	of	therapeutic	interventions.	
Rehabilitation scientists are revisiting old models of 
movement control, while a new understanding of human 
motor performance become available.3  Rehabilitation 
for patients is fundamentally a process of relearning how 
to move to carry out their needs successfully. Research 
in motor control and motor learning has only recently 
begun to make an impact on he practice on rehabilitation. 
Motor	learning	need	not	be	rigidly	defined	in	order	to	be	
effectively	studied.4

Extensive research showed that the chronic lack 
of use of the upper extremity induced in monkeys 

DOI Number: 10.5958/0973-5674.2019.00005.4 



     24      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

by unilateral sectioning of the dorsal cervical and 
upper thoracic spinal nerve roots (i.e.somatosensory 
deafferentation)	 could	 be	 reversed	 several	 months	 to	
years later with a physical restraint applied to the contra 
lateral,	unaffected	arm.5

According to the theory of “learned non use”, 
repeated	 disappointment	 in	 attempts	 to	 use	 the	 affected	
arm in the acute and sub acute phases can lead to negative 
reinforcement	 of	 the	 use	 of	 the	 affected	 arm.	Although,	
motor function may gradually return as the combined result 
of spontaneous recovery and rehabilitation actual use often 
seems much less than potential use.6 Within	 the	past	 few	
years, however, an increasing number of stroke clinics 
in	 industrialized	 nations	 have	 begun	 to	 offer	 constraint	
induced movement therapy to treat chronic hemiparesis.7

It has been shown that CVA induced spasticity leads 
to	 significant	 slowing	 down	 of	 unimanual	movements	
,	 alteration	 of	 multi	 joint	 co-	 ordination,	 decrease	 in	
smoothness and segmentation (multiple peak velocity) 
of reaching and grasping movements.8 Remarkably, most 
of the goal directed movements in form of bimanual 
task training in which humans engage emerge from the 
brilliantly orchestrated and co-ordinated actions of both 
hands.	This	co-ordinated	behavior	appears	effortless	 in	
most cases, suggesting that the masterful controller, the 
central nervous system (CNS) is constrained by a set of 
rules that naturally reduce this complex co-ordinated 
control problem.9

Now days, Constraint induced movement therapy 
(CIMT) and Bimanual Task training (BMT) has emerged 
as optimal motor care for stroke population. Although, 
the	 efficacy	 of	 these	 two	 regimens	 were	 analyzed	 in	
pediatrics	population,	evidence	stating	its	effectiveness	
in adults is lacking, which warrants further research.

Hence, the purpose of this study was to compare 
the	 effect	 of	 constraint	 induced	 movement	 therapy	 to	
bimanual task related training for stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2015 and August 2016 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurgangabad,	
Maharashtra,	 India.	 Subjects	 were	 referred	 by	
their healthcare providers as well as recruited via 

advertisements in local newspapers and health 
magazines. Individuals were included if they were 
between age group of 50 to 65 years, diagnosed as  stroke, 
either ischemic or hemorrhagic with paresis of an arm, 
and without cognitive impairment. Exclusion criteria 
included  any psychological disorder, any neurological 
disorder,  any recent or acute fracture of upper limb, and 
any recent upper limb surgery. 

Following screening for inclusion, all eligible 
patients completed a standardized questionnaire, which 
included information pertaining to patient demographics, 
symptom presentation including duration and mechanism, 
history of previous episodes, treatment, and employment 
status. Patients were randomly allocated into two 
groups.	 15	 subjects	 were	 subjected	 to	 CIMT	while	 the	
remaining	15	subjects	were	given	bimanual	task	training	
to improve motor hand function. BMT was provided 1 
hour	five	times	a	week,	for	four	weeks,	while	BMT	was	
provided	1	hour	five	times	a	week,	for	four	weeks.

Outcome Measures: Outcome measures of Action 
research arm test (ARAT), and Nine Hole Peg test 
(NHPT) were captured at baseline, and 4 weeks. All 
outcome measures were assessed by an independent 
observer	 who	 was	 blinded	 to	 the	 patient’s	 group	
assignment.

The	ARAT’s	 is	 a	 19	 item	measure	 divided	 into	 4	
sub-tests (grasp, grip, pinch, and gross arm movement). 
Performance on each item is rated on a 4-point ordinal 
scale ranging from: 

3: Performs test normally

2: Completes test, but takes abnormally long or has 
great	difficulty

1: Performs test partially

0: Can perform no part of test

The maximum score on the ARTS is 57 points 
(possible range 0 to 57)

The Nine Hole Peg Test was conducted with the 
non	 affected	 arm	 first.	 Timing	 was	 performed	 with	 a	
stopwatch and recorded in seconds. The stop watch was 
started	when	the	patient	touches	the	first	peg.	The	stop	
watch was stopped when the patient places the last peg 
in the container.
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Fig. 1: Nine Hole Peg Test

Treatment:	The	CIMT	 subjects	wore	 a	mitten	 on	 the	
unaffected	 side	 to	 restrict	 movement	 and	 performed	
daily	activity	tasks	through	exclusive	use	of	the	affected	
side. The treatment comprised of unimanual activities 
forcing	 to	 use	 the	 affected	 arm.	 The	 intervention	 was	
delivered 4 hours a day, comprising CIMT for 3 hours, 
five	times	a	week,	for	4	weeks.

Functional bimanual task training was performed 
in	 a	 treatment	 room	 for	 1	 hour	five	 times	 a	week,	 for	
four weeks. During this process, daily activities were 
performed	 with	 an	 emphasis	 on	 using	 both	 affected	
and	 unaffected	 upper	 extremities	 simultaneously.	 The	
bimanual task training consisted of pouring water in a 
glass, fastening a button, putting on or removing a shirt, 
folding towels, and wiping windows.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of Action research arm test (ARAT), 
and Nine Hole Peg test (NHPT) were calculated for time 
periods	of	baseline	–	4	weeks.	Student	 t-test	was	used	
to	determine	 if	 significant	differences	 (p<0.05)	existed	
within and between groups for each outcome measure at 
each follow up period.

RESULTS

CIMT	Group	included	53.33	%	of	the	subjects	in	the	
age	group	of	51-60	years	while	26.66	%	of	the	subjects	

were noticed in the age group of 51-60 Years for BMT 
group.	Out	of	15	subjects,	 there	were	60	%	males	and	
40%	females	 in	CIMT	Group	 	while	93.33	%	females	
and	6.66	%	males	in	Group	2	respectively.

Outcome measures for both groups displayed steady 
improvement	from	onset	of	treatment	to	4	weeks.	Within	
group	 and	between	group	 significance	 differences	was	
noted for Action research arm test (ARAT), and Nine 
Hole Peg test (NHPT) at p< 0.05 as displayed in table 
1, and table 2. Between-group analysis indicated that the 
CIMT	group	had	significantly	better	outcome	scores	at	
all follow-up periods compared to those receiving BMT 
(p<0.05 for all measures).

Mean	 ARAT	 Score	 was	 significantly	 improved	
in	CIMT	Group	(30.73	±	1.478)	as	compared	 to	BMT	
group (24.73 ± 1.459) at p <0.05, as shown in table 1 
and	 2.	 Similarly,	Mean	NHPT	Score	was	 significantly	
improved	in	CIMT	Group	(2.441	±	0.2461)	as	compared	
to BMT group (2.015 ± 0.2329) at p <0.05, as shown in 
table 3 and 4.

Table 1: Comparison of Mean ARAT Score in CIMT 
and BMT group patients in Pre t/t and Post t/t

Mean t-value p-value

Pre t/t
BMT 24.73 ± 1.459

2.352 0.0260
CIMT 28.93	±	1.030

Post t/t
BMT 24.73 ± 1.459

2.889 0.9612
CIMT 30.73	±	1.478

Table 2: Comparison of Mean difference in Pre t/t 
and Post t/t ARAT Score in CIMT and BMT groups

ARAT Mean t-value P-value
Pre t/t vs Post t/t BMT 11.67 8.845 <0.0001
Pre t/t vs Post t/t CIMT 5.667 2.340 0.0346

Table 3: Comparison of Mean Nine Peg Hole Test in 
CIMT and BMT group patients in Pre t/t and Post t/t

Mean ± SD t-value P-value

Pre t/t
CIMT 4.209	±	0.4083

0.2832 0.7791
BMT 4.375 ± 0.4206

Post t/t
CIMT 2.441 ± 0.2461

1.255 0.2198
BMT 2.015 ± 0.2329
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Table 4: Comparison of Mean difference in Pre t/t and 
Post t/t Nine Hole Peg Test in CIMT and BMT groups

Nine Hole Peg Test Mean t-value P-value
Pre t/t vs Post t/t CIMT 1.768 5.116 0.0002
Pre t/t vs Post t/t BMT 2.359 9.790 <0.0001

DISCUSSION

The	findings	of	 the	 study	are	novel	 as	 till	 date	no	
study has compared CIMT and BMT to improve the 
motor hand function in stroke patients. The results 
of	 the	 study	 demonstrated	 that	 there	 was	 significant	
improvement in patients who underwent CIMT than 
bimanual task training.

The result of this study correlates with one of the 
study	done	 by	George	F.	Wittenberg	 et	 al	 (2009)	who	
revealed	 that	CIMT	 is	 efficacious	 in	 promoting	motor	
function of the paretic upper limb of stroke patients. 10 
They	 quoted	 that	 CIMT	 as	 the	 first	 well	 defined	 post	
stroke motor rehabilitation which may identify changes 
in brain function and structure that accompany gains in 
motor function of the paretic upper limb. They found 
that varying patterns of change in activation within the 
sensorimotor network after CIMT, as documented on 
functional	neuroimaging	studies.	Similarly,	Wolf	S	L	et	
al (2006) also noticed that CIMT produced statistically 
significant	 and	 clinically	 relevant	 improvements	 that	
persisted	 for	 at	 least	 a	 year	 in	 subjects	 with	 stroke.11 
Stephen	J	Page	et	al.	(2004)	revealed	that	modified	CIMT	
may	 be	 efficacious	method	 of	 improving	 function	 and	
use	of	the	more	affected	arms	of	chronic	stroke	patients.3

We	also	notice	significant	results	with	Bimaual	task	
training	on	upper	limb	recovery	in	subjects	with	stroke.	
Previous	study	done	by	Kjerstin	Torre	et	al.	(2011)	also	
mentioned that bimanual co ordination is optimized around 
this	 period	 of	 recovery,	 indicating	 a	 possible	 beneficial	
effect	 of	 bimanual	 rehabilitation.12 Sleimen-Malkoun R 
et al. (2011) stated that Bimanual coordination emerges 
as	an	active,	task-specific	assembling	process	where	the	
limbs are constrained to act as a single unit by virtue of 
mutual coupling.1 They debated on two main assumptions: 
1) stroke-induced impairment of bimanual coordination 
might	 be	 anticipated/understood	 by	 comparing,	 in	 join	
protocols, changes in coupling strength and asymmetry 
of bimanual discrete movements observed in healthy 
people and those observed in stroke; 2) understanding/
predicting behavioral manifestations of decrease in 

bimanual coupling strength and/or increase in interlimb 
asymmetry might constitute an operational prerequisite 
to	adapt	therapy	and	better	target	training	at	the	specific	
needs of each patient.  They believed that these statements 
promote	 bimanual	 training	 as	 an	 efficient	 and	 adequate	
tool to facilitate the paretic upper-limb recovery and to 
restore spontaneous bimanual synergies.

In this present study, we found CIMT group 
performed better than the BMT group on upper limb 
recovery	 in	 subjects	 with	 stroke.	 Similar	 results	 has	
been noticed with the study conducted by Brunner IC 
et	 al.	 (2016)	who	mentioned	 that	modified	 constraint-
induced	 movement	 therapy	 was	 more	 effective	 than	
bimanual training in improving arm motor function.13 
Wearing	a	mitt	seems	unnecessary	for	most	patients	in	
the	 sub-acute	phase	post	 stroke	when	 focused	affected	
arm training is provided. Facchin conducted study to 
compare CIMT and BMT and concluded that grasping 
ability is responsive more to CIMT than BMT.14 A study 
conducted	 to	 find	 out	 CIMT	 effectiveness,	 concluded	
that	CIMT	was	more	effective	in	improving	grasp	than	
the controlled group and also, grasp showing retention 
of	the	treatment	effect	at	6	month	follow-up.

The possible explanation for superiority of 
CIMT over BMT can be explained in terms of 
neurophysiological studies of cortical activity after 
repetitive task practice using the paretic upper extremity. 
Liepert	 J	 et	 al.	 (2000)	 indicated	 that	 following	 CIMT	
there is a substantial increase in the amount of cerebral 
cortex representation of paretic hand muscles.15 A recent 
report by Dong Y et al. (2006) using serial functional 
magnetic resonance imaging and a precision grip task 
showed a linear reduction in ipsilateral (contralesional) 
M1 (motor cortex) activation and that the mid-point M1 
Laterality	Index	anticipated	post-CIMT	changes	in	time	
to	perform	the	WMFT.16

Our study has several limitations. First, the 
investigation of essential aspects of CIMT, including the 
extent to which the intensive CIMT schedule of delivery 
can	be	altered	and	is	ultimately	cost-effective,	requires	
further exploration. Second , incomplete detailed 
information about the anatomical location of each stroke 
and lack of information regarding the extent and use of 
medications	 limit	our	ability	 to	assess	 the	 influence	of	
these relevant variables on primary outcomes.
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CONCLUSION

Among	patients	who	had	experienced	a	first	stroke	
between 3 and 9 months prior, administration of CIMT 
resulted	in	statistically	significant	and	clinically	relevant	
improvements in paretic arm motor ability and use 
compared with participants receiving Bimanual Motor 
Task	 Training.	 These	 findings	 suggest	 that	 further	
research exploring central nervous system changes that 
accompany the observed motor gains and research on 
alternate models of CIMT delivery are warranted.
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ABSTRACT

Background: Reduced	Walking	velocity	and	Gait	asymmetry	is	a	common	sequel	post	stroke,	which	leads	
to increased energy cost and fall risk.Backward walking has been promoted as optimal treatment strategy to 
restore	gait	pattern.	Hence,	the	purpose	of	this	study	was	to	find	out	the	efficacy	of	the	backward	walking	
training to improve the temporal and spatial components of gait parameters in stroke patients.

Method: 30	subjects	in	the	age	group	of	40-70	years,	diagnosed	as	stroke	with	asymmetrical	gait	pattern,	
were	randomized	in	two	groups.15	subjects	were	allocated	to	Conventional	walking	while	the	remaining	
15	subjects	were	given	backward	walking	in	addition	to	conventional	walking	to	improve	the	temporal	and	
spatial components of gait parameters. The outcomes of interest included were temporal and distance gait 
parameters. Both the groups were treated for 3 weeks.

Results: Backward	walking	in	addition	to	the	conventional	walking	exhibited	significant	improvement	with	
respect to the walking velocity, stride length, gait symmetry as compared to conventional walking group at 
p<0.01,on unpaired t-test.

Conclusion:	Conventional	walking	training	with	additional	backward	walking	training	is	more	effective	in	
improving temporal and spatial components of gait parameters in stroke patients.
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INTRODUCTION

Stroke is the most common cause of disability among 
adults.Approximately 700,000 individuals each year; 
about	500,000	are	new	stroke	&	200,000	are	recurrent	
stroke.1 The	 most	 severely	 affected	 activities	 are	 the	
abilities to transfer, dress and walk.3-6 variety of focal 
deficits	including	changes	in	level	of	consciousness	and	
impairment	of	 sensory,	motor,	 cognitive,	 perceptual	&	
language functions are common.7

The incidence of stroke is about 1.25 times greater 
for males than females. The incidence of stroke doubles 
in the decade after 65 years of age. Hemorrhagic stroke 
account for the largest number of death with mortality 

rates	 of	 37%	 to	 38%	 while	 Ischemic	 stroke	 have	 a	
mortality	rate	of	only	8	to	12%.	Loss	of	consciousness	
at stroke onset, lesion size, persistent severe hemiplegia, 
multiple	 neurological	 deficits	 and	 history	 of	 previous	
stroke are important predictors of mortality.7

Altered gait pattern has been reported is one of 
the	major	 issue	 following	 the	 stroke.8,9The gait of the 
person with hemiplegia has been described as slow and 
asymmetric.10-12The diminished velocity of hemiplegic 
gait has been reported with limitation in cadence, stride 
length, and gait cycle.13,14This slow walking velocity has 
been	attributed	to	decreased	joint	movement	amplitude	
and step length , while inability to produce selective 
movement	in	the	joints	of	the	LE	and	poor	balance.15,16 

Attempts to increase walking velocity by hemiplegic 
subjects	may	 result	 in	 safety	 issues	 and	 abnormal	gait	
pattern. Hence, structured walking pattern should be 
established to promote optimal gait of the stroke patients. 

Asymmetry is also common entity following 
stroke,characterized by asymmetry of timing in single 
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limb	support	phase	on	affected	and	unaffected	legs.11,17,18 
The asymmetrical gait pattern leads to increased energy 
cost and falls.19-21 Learning	to	walk	backwards	correctly	
is advised to improve movement components required 
for walking forwards.22

Although diverse approaches are employed for 
gait training, backward walking outweighs than 
conventional walk in multiple manner.23,24 In contrast 
to conventional walking, backward walking appears to 
create	more	muscle	activity	in	proportion	to	effort	than	
in forward walking.24,25 It also demands a greater oxygen 
consumption, metabolic and cardiorespiratory response 
26,27It	 combines	 hip	 extension	 with	 knee	 flexion,	 and	
useful for patients with hemiplegia with synergy pattern 
in lower extrimity.28

Although research on the motions of walking has 
been conducted actively but research on gait cycle and 
feet	contact	is	insufficient.	Therefore,	in	order	to	confirm	
the	 additive	 effect	 of	 backward	 walking	 regimen	 to	
conventional walking, well designed randomised 
controlled trial was needed.

Hence,	the	purpose	of	this	study	was	to	find	out	the	
efficacy	of	the	backward	walking	training	to	improve	the	
temporal and spatial components of gait parameters in 
stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2016 and August 2017 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurangabad,	
Maharashtra, India. Individuals were included if they 
had	first	cerebrovascular	accidents,	Unilateral	motor	or	
sensory	 deficits,	 or	 have	Lower	 extremity	Brunnstrom	
motor recovery stage at 3 or 4, Ability to walk 11 m with 
or without a walking aid or orthosis. Exclusion criteria 
included any disability which disturbs gait training, 
orthopeadic	 and	 other	 gait-influencing	 diseases,	 and	
Transient Ischeamic Attack.

Following screening for inclusion, all eligible 
patients completed a baseline examination by 
independent observer. Patients were randomly allocated 
into	 two	groups.	Group	 1(n=15)	 underwent	 traditional	
walking	 or	 conventional	 walking	 and	 Group	 2(n=15)	
underwent conventional walking with additional 
backward walking.

All participants were seen 3 times a week for 4 
weeks for a total of 12 treatment sessions.

Outcome Measures: Outcome	 measures	 of	 Gait	
parameters ( temporal and spatial or distance parameters) 
were captured at baseline, and 4 weeks. All outcome 
measures were assessed by an independent observer 
who	was	blinded	to	the	patient’s	group	assignment.

The Temporal gait parameters  included were Single 
limb support, Double limb support, Stride  time, Step 
time,	Cadence,	Speed,	etc.	While	the	Spatial	or	Distance	
gait parameters  consisted of Stride length, Step length, 
Step width, etc.

Treatment:	Subjects	 in	first	group	were	 instructed	 for	
conventional walk for 20 min and this training program 
mainly focused on gait training, strengthening, function 
&	mobility	activities.	Subjects	in	second	group	instructed	
for	additional	backward	walk.	First,	the	subject	asked	to	
take a step backwards within parallel bars and therapist 
supports	him	or	her	with	the	unaffected	hand	as	required.	
The	therapist	provides	assistance	to	move	the	subject’s	
leg	in	the	correct	pattern;	preventing	the	subjects	from	
moving	the	leg	back	in	full	extension.	When	the	subject	
moves the leg back with the correct pattern, the therapist 
gradually reduces the amount of assistance. Secondly, as 
the movement components have been practiced and the 
subjects	were	taken	over	actively	with	only	slight	help,	
the therapist facilitated walking within parallel bars. 
Finally, the distance and speed of walking backward 
were progressively increased.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of temporal and distance variables 
were	calculated	for	time	periods	of	baseline	–	3	weeks.	
Student	 t-test	 was	 used	 to	 determine	 if	 significant	
differences	(p<0.05)	existed	within	and	between	groups	
for each outcome measure at each follow up period.

RESULTS

The	mean	 age	 of	 the	 patient	 sample	was	 53.86	 ±	
9.92	for	Group	1	while	51.73	±	12.1	for	Group	2.	Out	of	
15	subjects,	there	were	53%	males	and	47%	females	in	
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Group	1	while	53%	females	and	47%	males	in	Group	2	
respectively.

Outcome measures for both groups displayed steady 
improvement from onset of treatment to 3 weeks.

In  this study , the initial gait speeds for group 1 
is 13.303±2.324 and for group 2 it is 13.294 ± 2.159 
whereas after backward walking training gait speeds for 
group	1	is	14.850±	1.741	and	for	group	2	it	is	15.8±1.428.	
The	 group	 2	 achieved	 a	mean	 gait	 speed	 15.8±	 1.428	
just	under	the	3	weeks	intervention.	The	initial	cadence	
for group 1 is 43.333± 6.320 and for group 2 it is 
43.266±7.430 where as after backward walking training 

it	 is	 48.666±4.820	 for	 group	 1	 and	 52.266±3.575	 for	
group 2.

Within	 group	 and	 between	 group	 significance	
differences	was	noted	for	temporal	and	distance	variables	
at p< 0.05 as displayed in table 1, and table 2. Between-
group analysis indicated that the Additional Backward 
Walk	 group	 had	 significantly	 better	 outcome	 scores	
at all follow-up periods compared to those receiving 
conventional walk (p<0.05 for all measures). The 
mean	cadence	and	speed	was	found	to	be	significantly	
improved	in	Group	2	as	compared	to	group	1	at	p<0.05	,	
as shown in graph 1 and 2.

Table 1: Pre-Post Treatment within group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline-3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (2.26	±	0.88)	(	1.86	±	0.63) 0.01
Double	Limb	Support	Time (2.6	±	0.91)	(2.06	±	0.88) 0.01

Stride Time (1.93 ± 0.70)  (1.46 ± 0.51) 0.04
Step Time (1.86	±	0.63)	(1.46	±0.51) 0.06
Cadence (43.33±	6.32)(48.66	±	4.82) 0.01
Speed (13.30	±	2.32)	(14.85	±	1.74	) 0.04

Distance  
Variable

Stride	Length ( 23.7 ±1.62) (23.56 ± 1.19) 0.01
Step	Length (12.2	±	0.77)	(12.16	±	0.83) 0.01
Step	Width ( 4.06 ± 0.45) ( 3.93 ± 0.56) 0.04

Table 2: Pre-Post Treatment between group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline- 3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (1.86	±	0.63)	(	1.33	±	0.48) 0.01
Double	Limb	Support	Time (2.06	±	0.88)	(1.86	±	0.63) 0.04

Stride Time (1.46 ± 0.51)  (1.73 ± 0.79) 0.02
Step Time (1.46 ± 0.51) (1.2 ±0.41) 0.01
Cadence (48.66	±	4.82)	(52.26	±	3.57) 0.02
Speed (14.85	±	1.74)	(15.8	±	1.42) 0.01

Distance  
Variable

Stride	Length ( 23.56 ±1.19) (24.26 ± 1.57) 0.01
Step	Length (12.16	±	0.83)	(12.1	±	0.84) 0.04
Step	Width (	3.93	±	0.56)	(	3.96		±	0.48) 0.03

DISCUSSION

The	 findings	 of	 this	 study	 are	 novel	 as	 till	 date	
no	 evidence	 exists	 stating	 the	 efficacy	 of	 these	 two	
regimens in stroke patients. In the present study, walking 

related factors were compared between before and after 
backward walking in addition to conventional walking 
program. Based on this we found that backward walking 
training by stroke patients improved their walking ability. 
In particular, addition of backward walking training to 
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conventional walk improved the symmetry of walking 
more than the same training on the ground.

We	also	found	significant	differences	after	training	
in walking speed, cadence, stride length, step time, 
step	 length,	 proving	 the	 effectiveness	 of	 backward	
walking training. The result of the present study is in 
accordance	with	 the	findings	 of	Yang	 et	 al.	 conducted	
backward walking training for 3 weeks (3 sessions 
per week, 30 min per session) in addition to walking 
training for stroke patients in their experimental group. 
Their	 experimental	group	 showed	significant	 increases	
in walking speed and stride length, demonstrating the 
effectiveness	 of	 backward	walking	 training	 just	 as	 the	
present study did.29	 Weng	 et	 al	 studied	 the	 effect	 of	
treadmill backward walking training for stroke patients. 
The experimental and control groups received the same 
training for 3 weeks (5 sessions per week, 60 min per 
session), except that the experimental group performed 
treadmill backward walking training for 30 min in 
each	 60	min	 training	 session.	 The	 10	m	WMS	 of	 the	
experimental	 group	 increased	 significantly	 more	 than	
that of the control group.Thus, backward walking could 
become	a	beneficial	walking	training	method. 30

Winter	 et.	 al.31mentioned that backward walking 
appears to be a mirror image of forward walking. They 
reported that in order to produce the muscle activation 
pattern involved in forward walking the temporal 
cycling of the muscle contraction in backward walking 
is simply reversed. Increased feedback though the 
sensory receptors of the soles led to weight movement 
and support onto non-paretic and paretic sides in a 
proper and precise direction, as well as improvement in 
lower	limbs’	muscle	strength	and	motor	learning	ability	
and reduction in double limb support stance.This is a 
possible reason for the improve gait performance after 
additional backward walking training.

Dorian	R	K	et	al.	 stated	 that	BWT	appeared	 to	be	
a feasible important addition to stroke rehabilitation, 
and	 significantly	 improved	 the	 forward	 and	 backward	
walking speed32	One	of	the	specific	goal	in	gait	training	
is the restoration of gait symmetry in order to regain 
a physiological gait pattern. The result of this study 
suggests that additional backward walking training may 
help to improve walking abilities in stroke patients. 
Backward walking appears to create more muscle 
activity	 in	 proportion	 to	 effort	 than	 forward	 walking.	
This suggests a greater level of energy expenditure in 

backward walking than in forward walking. Additionally, 
backward walking also demands a greater oxygen 
consumption, metabolic response and cardiorespiratory 
than forward walking. 

The present study demonstrated that the patients 
with	 stroke	 can	 benefit	 in	 having	 their	 gait	 symmetry	
improved from receiving additional backward walking 
training. Therefore it is suggested that backward walking 
training should be added to the conventional walking 
training for improving gait pattern.

Some	limitations	were	identified	in	this	study.	First,	
the range of the participant choice was narrow and small. 
Thus,	further	research	is	needed	in	subjects	with	a	variety	
of ages, sex and disease. Second, this study only compared 
ground back walking in order to analyze general walking 
patterns. Additional research will provide customized 
therapeutic walking,and treadmill walking that can 
improve	insufficient	aspects	of	the	subjects.

CONCLUSION

This	 study	 confirmed	 that	Backward	Walking	was	
effective	 for	 increasing	 temporal	 and	 distance	 gait	
variables	 in	 subjects	 with	 stroke.	 In	 the	 clinical	 field,	
Backward	Walking	exercise	will	be	able	to	be	provided	
to those who lack these three elements after analyzing 
gait	 pattern	 of	 the	 subjects.	 Future	 research	 needs	 an	
intervention by each gait element through systematic 
analysis of those with inappropriate gait pattern, using 
advanced gait evaluation equipment.
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
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and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         37      

 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a condition in which woman has an imbalance of 
female sex hormones. This may lead to changes in the menstrual cycle, cyst in the ovary, failure to conceive 
and other health problems. PCOS seems to run in families, too, so if someone in the family has it, they might 
be more likely to develop it. The Poly Cystic Ovaries Syndrome is considered to be most prevalent of all 
endocrine	disorders	which	women	face.	Health‐Related	Quality	of	Life	(HRQoL)	is	a	multi‐dimensional,	
dynamic concept that encompasses physical, psychological and social aspects that are associated with a 
particular disease or its treatment.2This	study	intended	to	find	out	the	Quality	of	life	in	young	adults	suffering	
from PCOS.

Methodology: 30 Diagnosed young adult females with Polycystic Ovarian Syndrome aged 25-35 years 
were	taken	for	the	study.	All	the	participants	filled	up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	body	hair	(5	items),	weight	(5	items),	infertility	(4	
items), and menstrual problems (4 items).

Results: The	mean	score	for	each	item	was,	Emotions	(8	items)	was	11.56	S.D.	2.31,	Body	Hair	7.9	SD	2.5,	
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	Problems	10.3	SD	1.8.		

Discussion: The	 results	 of	 the	 present	 study	 clearly	 show	 that	 all	 the	 domains	 of	 PCOSQ	are	 affected.	
Successful treatment of PCOS that would reduce the burden of the symptoms and associated psychosocial 
stress	should	also	have	an	important	impact	on	woman’s	HRQL.	Therefore,	the	assessment	of	HRQL	could	
add	vital	information	to	the	evaluation	of	treatment	effectiveness	in	clinical	trials	in	PCOS.	In	conclusion,	
this	research	has	highlighted	the	poor	health-related	QoL	and	high	levels	of	psychological	distress	found	in	
a woman with PCOS. Finally, the psychological health of women with PCOS should be reviewed regularly.

Keywords: Polycystic Ovarian Syndrome (PCOS), Health Related Quality of Life (HRQL), Infertility, Hirsutism 

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a condition 
in which woman has an imbalance of female sex 
hormones. This may lead to changes in the menstrual 
cycle, cyst in the ovary, failure to conceive and other 
health problems. It is a common health problem among 
teenagers	 and	 young	women.	 It	 affects	 5%	 to	 10%	of	
women in their reproductive years. These problems 
cause infertility. Research has suggested that PCOS may 
be related to increased insulin production.1

 PCOS seems to run in families, too, so if someone 
in the family has it, they might be more likely to develop 
it. Although there is no cure for PCOS, there are several 
ways to treat and manage the condition. If a girl is 

overweight,	Weight	loss	can	be	very	effective	in	lessening	
many of the health conditions associated with PCOS. 1 
Sometimes weight loss alone can restore hormone level 
to normal, causes many of the symptoms to disappear 
or become less severe. Healthy food habits and exercise 
helps to combat the weight gain. India has witnessed 
about 30% rise in PCOS cases in the last couple of years. 
Lack	of	knowledge	and	lifestyle	changes	are	considered	
to	be	the	major	factor	leading	to	this	phenomenon.	There	
is a need to increase awareness among women so as to 
avoid	major	cases	of	fertility	problems	in	the	future.		In	
more than 40% of cases, PCOS is associated with obesity, 
as well as impaired glucose tolerance, type II diabetes, 
and	the	metabolic	syndrome.	While	the	pathophysiology	
of PCOS remains unclear, insulin resistance has been 
implicated	as	a	major	causative	factor.1
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The Poly Cystic Ovaries Syndrome is considered 
to be most prevalent of all endocrine disorders which 
women face. The symptoms typically associated with 
PCOS—amenorrhoea, oligomenorrhoea, hirsutism, 
obesity, subfertility, anovulation and acne—can lead to 
a	 significant	 reduction	 in	 quality	 of	 life.	 For	 example,	
hirsutism has been shown to cause marked psychological 
stress and infertility issues can cause tensions within 
the family, altered self‐perception, and problems at 
work. Despite this, a recent systematic review revealed 
that limited research had been carried out to assess the 
impact that the symptoms and associated treatments for 
PCOS have upon the quality of life of women with the 
condition. Health‐Related	Quality	of	Life	(HRQoL)	is	a	
multi‐dimensional, dynamic concept that encompasses 
physical, psychological and social aspects that are 
associated with a particular disease or its treatment.2This 
study	 intended	 to	find	out	 the	Quality	of	 life	 in	young	
adults	suffering	from	PCOS.

METHODOLOGY

30 Diagnosed young adult females with diagnosed 
Polycystic Ovarian Syndrome aged 25-35 years were 
recruited	 from	south	Delhi	 in	 the	study	 to	find	out	 the	

quality of life. Females with diagnosis of depression, 
language	 or	 cognitive	 difficulties	 preventing	 reliable	
completion of the questionnaire, a chronic or acute 
illness	unrelated	to	PCOS	that	could	potentially	affect	the	
participant’s	quality	of	life,	Patients	who	were	pregnant	
or were having a medical or mental health crisis were also 
excluded from participation2.	All	 the	participants	filled	
up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	
body hair (5 items), weight (5 items), infertility (4 
items), and menstrual problems (4 items). Each question 
is associated with a 7-point scale in which 7 represents 
optimal function and 1 represents the poorest Function.  
Each item was weighted equally and presents the results 
as the mean score per item for each of the domains. 
Thus, the results from a domain with 4 items and from 
a domain with 7 items were both expressed as a score 
from 1 to 72.

RESULTS

The	 mean	 score	 for	 each	 item	 was,	 Emotions	 (8	
items) was 11.56 S.D. 2.31, Body Hair 7.9 SD 2.5, 
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	
Problems	10.3	SD	1.8.
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DISCUSSION

The results of the present study clearly show that all 
the	domains	of	PCOSQ	are	affected.	Successful	treatment	
of PCOS that would reduce the burden of the symptoms 
and associated psychosocial stress should also have an 
important	 impact	 on	 woman’s	 HRQL.	 Therefore,	 the	
assessment	of	HRQL	could	add	vital	information	to	the	
evaluation	 of	 treatment	 effectiveness	 in	 clinical	 trials	
in	PCOS.	The	PCOS	HRQL	questionnaire	represents	a	
new	measure	for	women	with	PCOS	and	includes	five	
domains: emotional, body hair, infertility, weight, and 
menstrual	problems.	 Investigators	can	use	 the	PCOSQ	
in either self-administered or interviewer-administered 
formats.	The	mean	 scale	 scores	on	 the	PCOSQ	 reflect	
the negative impact PCOS can have upon the quality of 
life of women with the condition. The weight seems to 
be the biggest challenge in PCOS patients.

PCOS is clearly associated with depression and 
reduced	QoL.	 This	 has	 important	 implications	 for	 the	
treatment and management of PCOS. Treatment of 
depression, although important in its own right, will have 
a	positive	effect	on	the	medical	management	of	PCOS.	
For example, depression reduces motivation yet good 
motivation is the key to compliance with medication and 
the dietary management of PCOS. In conclusion, this 
research	has	highlighted	the	poor	health-related	QoL	and	
high levels of psychological distress found in a woman 
with PCOS. Finally, the psychological health of women 
with PCOS should be reviewed regularly.

CONCLUSION

The	study	shows	 that	PCOS	affects	 the	Quality	of	
life and an early intervention should be started in view 
of well being of the patient.
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ABSTRACT

Background: There are mainly 2 types of stretching technique: active and passive techniques.1 PNF uses the 
concept of muscle relaxation being fundamental to elongation of muscle tissue. There are three stretching 
techniques included in PNF: Hold-Relax (HR), Agonist Contraction (AC), Hold-Relax with Agonist 
Contraction	(HR-AC).	The	purpose	of	this	study	to	compare	efficacy	of	Hold-Relax	and	Agonist	Contraction	
of	PNF	technique	on	hamstring	muscle	flexibility	in	healthy	females.

Objective:	To	compare	the	effect	of	Hold-Relax	(HR)	with	Agonist	Contraction	(AC)	of	PNF	technique	on	
hamstrings	muscle’s	flexibility	in	healthy	female	individuals.

Method: Study design is an interventional study and sample population taken was normal healthy female 
individuals from college area with sample size of 30. Simple random sampling method (lottery method) 
was	used.	30	subjects	having	hamstrings	muscle	tightness	which	is	examined	by	measurement	of	Active	
Knee	Extension	angle	and	Perceived	 level	of	hamstring	muscle	score	scale.	Subjects	 received	following	
treatments: group A was taken Hold and Relax stretching with 30 seconds hold for 3 times per set and 1 set 
per	day.	Group	B	was	taken	agonist	contraction	stretching	with	30	seconds	hold	for	3	times	per	set	and	1	set	
per day. In both technique therapy was given for 5days/week, 1set/day and 3 times for each set. 5 sessions 
were given.

Outcome Measures:	1.	Active	Knee	Extension	angle	

                               2. Perceived level of hamstring tightness score scale

Results:	Results	showed	improvement	in	hamstring	muscle	flexibility	in	group	A	(t	=	-7.94,	p-	<0.05)	and	
group	B	(t=	-4.75,	p<0.05)	but	more	significant	improvement	seen	in	subjects	of	group	A	(p-	<0.05).

Conclusion:	Result	of	present	study	showed	that	Hold	&	Relax	technique	is	more	effective	in	increasing	
flexibility	of	hamstring	muscle	compared	to	Agonist	Contraction	technique.

Keywords: Hamstring flexibility, PNF, Hold and Relax, Agonist Contraction

INTRODUCTION

In	the	literature,	the	terms	“flexibility”	and	“muscle	
length” are often used synonymously when referring to 
the ability of muscles to be lengthened to their end range. 
Flexibility	refers	to	the	total	range	of	motion	of	a	joint	
or	group	of	 joints.	The	structural	characteristics	of	 the	
joints	 and	 the	mechanical	 properties	of	 the	 connective	
tissues	 of	 the	 muscle	 tendon	 structures	 largely	 affect	

the	 extent	 of	 movement	 around	 a	 given	 joint.	 The	
specificity	 of	 movement	 that	 a	 person	 performs	 in	
regular physical activities and stretching methods often 
define	the	development	and	improvement	of	the	body’s	
range of motion. Muscles undergo adaptive shortening 
when maintained in a shortened position for a long time. 
Clinically it has been proposed that a muscle which 
does not undergo periodic lengthening will develop a 
decreased resting length and extensibility. A series of 
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studies	have	been	done	in	the	field	of	methods	to	improve	
muscle	 flexibility	 which	 have	 shown	 contradicting	
results.	Stretching	 is	defined	as	“therapeutic	maneuver	
used to increase extensibity of soft tissue, thereby 
improving	flexibility	by	elongating	structures	that	have	
adaptively shortened.”1 There are mainly two types of 
stretching technique: active and passive techniques.1 A 
proper	stretching	program	is	key	to	improve	flexibility.	
There	are	many	studies	on	effectiveness	of	passive	versus	
active stretching. Many researchers prove that active 
stretching	is	more	beneficial	in	short	span	than	passive	
stretching.2	There	are	limited	studies	on	effectiveness	of	
active stretching technique.

A	shortened	muscle	may	create	imbalance	in	joints	
and	faulty	postural	alignment	that	may	lead	to	injury	and	
joint	dysfunction.		A	lack	of	flexibility	in	the	hamstrings	
is	thought	to	spike	the	risk	of	hamstring	injury.2 Indeed, 
research has suggested that athletes who have a history 
of	 hamstring	 injury	 have	 significantly	 less	 hamstring	
flexibility	compared	to	uninjured	fellow	athletes	and	are	
also	 very	 prone	 to	 the	 recurrence	 of	 hamstring	 injury.	
Thus there has been considerable interest that upgrade 
hamstring	 in	 athletes.	 The	 stiff	 and	 short	 hamstring	
muscle tendon unit may be a risk factor for low back 
pain and the development of patellar tendinopathy. 
As documented in several studies, incidence rates of 
hamstring strains range between 7.1% and 30% with 
relatively	 high	 recurrence	 rates	 between	 18%	 and	 34	
%.3 A tight hamstring causes increased patellofemoral 
compressive force, which may eventually lead to 
patellofemoral syndrome.4  

Stretching	 is	 used	 as	 part	 of	 physical	 fitness	
and rehabilitation programs because it is thought to 
positively	influence	performance	and	injury	prevention.	
Numerous studies have been conducted to investigate 
the	effectiveness	of	 stretching.2 Regardless of the type 
of program; the goal of stretching is often to change the 
physical characteristics of connective tissue. Connective 
tissue is a viscoelastic structure capable of plastic and 
elastic changes. The viscous property of connective 
tissue allows it to go through a permanent change in 
structure. Elastic properties refer to the connective 
tissues	 ability	 to	 regain	 its	 original	 length.	 When	 an	
applied stretch to a connective tissue is removed, the 
elastic components recover their original length and the 
viscous components remain deformed. The amount of 
elastic and viscous deformation can vary considerably, 

depending on the amount of applied force and tissue 
temperature. Theoretically, stretching protocols produce 
deformational changes that lengthen the connective 
tissue	and	increase	joint	ROM. 

PNF uses the concept of muscle relaxation being 
fundamental to elongation of muscle tissue. In theory it is 
performed in a way that uses the proprioceptive abilities 
of	 the	GTO	(Golgi	Tendon	Organ)	and	muscle	spindle	
to relax or inhibit the muscle in order to gain a more 
effective	 stretch.	 It	 does	 by	 using	 autogenic	 inhibition	
and	 reciprocal	 inhibition.	 When	 muscle	 is	 stretched	
and	 the	 subject	 voluntarily	 performs	 an	 isometric	
contraction,	 it	 is	 thought	 that	 the	 Golgi	 tendon	 organ	
reflexively	is	stimulated	inhibiting	or	relaxing	the	muscle	
and thereby allowing the muscle to elongate. There are 
three stretching techniques included in PNF: Hold-
Relax (HR), Agonist Contraction (AC), Hold-Relax 
with Agonist Contraction (HR-AC). Some studies have 
shown that Proprioceptive Neuromuscular Facilitation 
(PNF) and Contract-Relax (CR) stretches may be 
most	 effective.	 But	 there	 are	 very	 limited	 studies	 that	
conclude	which	stretching	technique	is	more	effective	in	
improving	hamstrings	muscle	flexibility	so	this	study	is	
an	effort	to	find	out	either	HR	is	more	effective	or	AC	in	
healthy female individuals. 

 In Hold-Relax procedure, the range limiting muscle 
is	first	lengthened	to	the	point	of	limitation	or	to	extent	
that	 is	 comfortable	 for	 the	 subject.	 The	 subject	 then	
performs isometric contraction for 5 to 10 seconds 
followed by voluntary relaxation of the tight muscle. 
The limb is then passively moved into the new range 
as range limiting muscle is elongated and held for 20 
seconds. This can be repeated for 3-4 times.1

In	 AC	 stretching	 technique	 subject	 isometrically	
contracts muscle that is opposite to range limiting muscle 
(antagonist-quadriceps) and then hold end range position 
at least for several seconds. The movement of the limb is 
independently	controlled	by	the	subject	and	is	deliberate	
and slow, not ballistic.1	The	AC	 technique	 is	 effective	
when	 significant	 muscle	 guarding	 restricts	 muscle	
lengthening	 and	 joint	 movement	 and	 less	 effective	 in	
reducing chronic contractures. This technique is also 
useful when a patient cannot generate a strong, pain free 
contraction of range limiting muscle, which must be 
done	during	the	HR	procedure.	But	AC	is	less	effective	
if	subject	has	close	to	normal	flexibility.
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MATERIAL AND METHOD

Subjects: This study was approved by the Institutional 
review board and ethical Committee. The background 
of this two group comparative study was explained 
to	 the	 subjects	 in	 their	 language	 and	 the	 subjects	who	
were willing to participate were included into the study 
following an informed written consent. The sample was 
limited	to	the	female	sex	due	to	the	subjects’	availability	
of	this	gender.	The	subjects	who	full	filled	the	inclusion	
criteria were.

Inclusion Criteria 

	 1.	Healthy	females	between	18	and	40	years	

	 2.	Active	 Knee	 Extension	 ROM	 is	 less	 than	 160	
degrees

Exclusion Criteria:	Subjects	excluded	were	those	with	
history of:

 1. Higher cortical lesions

 2. Trauma 

 3. Paralysis

 4. Presence of adhesions and scar tissue

 5. Spasticity

 6. Hamstring repair or surgery, tendon transfers 

	 7.	Any	recent	hip	or	knee	injury

	 8.	Knee	deformities–e.g.	genu	varum,	genu	valgum,	
genu recurvatum 

	 9.	Hyper	mobile	joints

	 10.	Uncooperative	subjects

Materials to be used

 1. Assessment form

 2. Consent form

	 3.	Goniometer

 4. Plinth

 5. Pelvis stabilizing belt

 6. Pen

 7. Paper

	 8.	Marker

 9. Data collecting sheet

PROCEDURE

The study was done at the Physiotherapy 
Department, for a period of one week. The sample size 
was	calculated	to	be	15	in	each	group.	The	subjects	were	
randomly allotted to one of the groups using lottery 
method.	Subjects	of	each	group	received	the	following	
treatments:	Group	A	-	30	seconds	of	HR	stretching	for	
hamstrings muscle for 3 times per set for 5 days in a 
week,	Group	B	-	30	seconds	of	AC	stretching	for	3	times	
per set for 5 days in a week for hamstrings muscle.

Outcome Measures: Flexibility of Hamstrings muscle 
in the form of Perceived level of hamstrings tightness 
score	scale	and	Active	Knee	Extension	(AKE)	angle	with	
hip	flexed	 to	90	degrees	 in	 supine	was	 recorded	using	
goniometer before and after the treatment protocol.

 1. Active Knee Extension Angle:	 Goniometric	
hamstring length via the knee angle was measured 
in	the	supine	position.	All	subjects	had	their	lumbar	
lordosis supported with a lumbar roll. The distal 
tip of the lateral malleolus was marked. Therapist 
1	placed	the	hip	into	flexion	until	the	femur	was	
perpendicular to the exam table. Therapist 2 then 
placed a goniometric lever over the femur and the 
other lever toward the marked lateral malleolus. 
Therapist	 1	 then	 extended	 the	 knee	 until	 firm	
end feel was achieved; the knee angle was then 
recorded.	The	ankle	was	relaxed	during	the	final	
knee angle measurements. (Fig. 1)

Figure 1: Measurement of Active Knee Extension angle

 2. Percieved Level of Hamstring Tightness Score 
Scale:

	 	0	=	no	perceived	level	of	tightness

	 	1	=	occasionally	feel	hamstring	are	tight
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	 	2	=	frequently	feel	hamstring	are	tight

	 	3	=	constantly	feel	hamstring	are	tight.

Stretching Protocol: Stretching maneuvers and verbal 
commands were previously standardized with the 
researchers being involved in the study protocol. The 
participants were instructed on the maneuver before 
the	 procedure.	 Position	 of	 subject	 was	 supine	 with	
knee	 extension	 with	 hip	 flexion.	 Subjects	 of	 group	
A underwent HR stretching and the stretching was 
performed by having the participant in supine position 
and left thigh stabilized by the researcher with the aid of 
a	towel.	The	researcher	passively	flexed	the	participant’s	
right hip to 90 degrees and then extended knee up to his/ 
her pain threshold and position in which discomfort in 
the hamstrings was reported was marked as the starting 
position,	 at	 this	 starting	 point,	 subject	 was	 asked	 to	
perform isometric contraction of hamstring muscle 
and hold for 5-10sec. It was followed by voluntary 
relaxation of hamstrings muscle. The limb was then 
passively moved in new range as range limiting muscle 
was elongated.(Fig. 2)

Figure 2: Procedure of HR technique

Figure 3: Procedure of AC technique

Subject	of	group	B	underwent	AC	stretching	and	in	
this	subject	was	asked	to	concentrically	contracts	muscle	
opposite to range limiting muscle e.g. quadriceps and 
then hold end range position at least for 10 seconds. In 
this	 study	 subject	 was	 asked	 to	 keep	 knee	 into	 slight	
flexion	position	then	extend	knee	at	end	range	so	there	
was reciprocal inhibition of hamstring muscle and 
relaxation of hamstring muscle was occurred. After that 
move	the	limb	actively	by	subject	up	to	new	length	of	
hamstring muscle. (Fig. 3)

FINDINGS

Various studies have been conducted in the past to 
assess	the	effects	of	various	interventions	on	improving	
hamstrings	 flexibility.	 However	 limited	 studies	 have	
been performed which evaluated that which stretching 
technique	 is	 more	 effective	 to	 improve	 hamstrings	
muscle	 flexibility.	 The	 finding	 of	 this	 study	 is	 Hold	
and	Relax	was	found	to	be	more	effective	in	improving	
the length of hamstrings muscle among healthy young 
female	subjects	when	compared	to	Agonist	Contraction	
stretching technique.

RESULT

Post data were collected. For statistical analysis t-test was applied for comparison of within group and between 
group	differences	using	SPSS	14.	

Table 1: Mean value of knee angle in both group A & B and t value of same

Groups Pre (mean ± SD) Post (Mean ± SD) t-value p-value Significant
Group-A 45.60 ± 4.30 32.80	±	4.52 7.94 0.36 Yes
Group-B 41.87	±	3.85 35.73 ± 3.19 4.75 0.49 Yes
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Table 2: Mean difference of knee angle between group A & B

Groups Mean ± SD t-value p-value Significant
Group-A 12.80	±	3.28 5.647 0.475 YesGroup-B 6.46	±	2.85

Table 3: Mean value of scale & t value of same within group A&B

Groups Pre (mean ± SD) Post (mean ± SD) t-value P-value Significant
Group	A 2.60 ± 0.51 1.20 ± 0.67 6.42 0.293 Yes
Group	B 2.53 ± 0.52 1.53 ± 0.13 5.31 0.10 Yes

Table 4: Mean difference of A & B group,t value of between group A&B

Groups Mean ± SD t-value P-value Significant
A(HR) 1.4 ± 0.50 2.45 0.29 YesB(AC) 1	±	0.38

	 5.	Cheraladhan	 E.	 Sambandam,	 Sejal	 N.	 Sailor,	
Tiruttani Ramesh. Comparison of immediate 
effect	 of	 mulligan	 bent	 leg	 raise	 technique	 vs.	
passive stretching on hamstring tightness in 
healthy female volunteers International Journal of 
Current Research and Review. 2011 03(5).

	 6.	Gopi	S.	Mistry,	Neeta	 J.	Vyas,	Megha	S.	Sheth.		
Comparison	of	hamstrings	flexibility	 in	 subjects	
with chronic low back pain versus normal 
individuals.	 Journal	 of	 Clinical	&	 Experimental	
Researc. 2014 2(1).

 7. Sharman M, Cresswell A, Riek S. Proprioceptive 
Neuromuscular Facilitation Stretching: 
Mechanisms and Clinical Implications. Sport 
Med, 2006; 36(11): 929-939

	 8.	Rowlands	 AV,	 Marginson	 VF,	 Lee	 J.	 Chronic	
flexibility	 gains:	 effect	 of	 isometric	 contraction	
duration during proprioceptive neuromuscular 
facilitation	 stretching	 techniques.	 Res	 Q	 Exerc	
Sport, 2003; 74(1):47- 51

	 9.	Etnyre	BR,	Abraham	LD.	H-reflex	 during	 static	
stretching and two variations of proprioceptive 
neuromuscular facilitation techniques. 
Electroencephalogr	 Clin	 Neurophysiol,	 1986;	
63(2): 174-179

	 10.	Wallin	 D,	 Ekblom	 B,	 Grahn	 R,	 Nordenborg	 T.	
Improvement	of	muscle	flexibility:	a	comparison	
between	two	techniques.	Am	J	Sport	Med,	1985;	
13(4):	263-268

	 11.	Etnyre	 BR,	 Lee	 EJ.	 Chronic	 and	 acute	 flexibility	
of	men	 and	women	using	 three	different	 stretching	
techniques.	Res	Q	Exerc	Sport,	1988;	59(3):	222-228

There	is	also	significant	improvement	in	flexibility	
by	using	AC	technique	but	not	significant	as	HR	results.

CONCLUSION

Result	of	present	study	showed	that	Hold	&	Relax	
technique	 is	more	 effective	 in	 increasing	 flexibility	 of	
hamstring muscle compared to Agonist Contraction 
technique.
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ABSTRACT

Background: Adhesive Capsulitis is most common in patients with Diabetes Mellitus. It limits the daily 
activities of the patient by causing pain around their shoulder and reducing range of motion (ROM) of their 
joints.	Therapeutic	exercises	are	given	 in	 institution	as	well	as	at	home	as	home	program.	But	 there	are	
patients	who	are	unable	 to	attend	clinic	regularly	due	to	 low	economic	condition,	 lack	of	 time,	 jobs	and	
household	chores.	The	purpose	of	this	study	is	to	assess	the	efficacy	of	supervised	Occupational	Therapy	
programme and home programme in patients of Adhesive Capsulitis with Diabetes Mellitus.

Methodology: 35	subjects	were	taken	and	assessed	at	the	beginning	and	re-evaluated	at	the	end	of	4	week	
rehabilitation program, using the following:

Shoulder pain and disability index (SPADI)

Universal	Goniometer	for	range	of	motion	of	shoulder

Occupational therapy evaluation performa 

Result:	Though	patients	of	both	 the	groups	 showed	no	 significant	difference	 in	mean	value	of	 any	of	 the	
variables	which	means	both	supervised	OT	as	well	as	home	based	OT	are	equally	effective	in	bringing	the	
improvement	in	adhesive	capsulitis	patients	in	terms	of	pain	and	ROM	but	the	mean	disability	score	of	subjects	
of	supervised	OT	group	(12.32)	was	found	to	be	better	than	those	doing	exercises	at	home	(18.90)	which	means	
to have more improvement in shoulder disability, supervised OT is better than the home program.

Conclusion: The	findings	of	the	study	suggests	that	home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute for adhesive capsulitis patients with diabetes 
mellitus, but to have better improvement in shoulder disability supervised OT is better than home based 
exercise program.

Keywords: Adhesive Capsulitis, Diabetes Mellitus, Supervised OT program, Home Based OT program
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INTRODUCTION

Among the general musculoskeletal conditions, 
Adhesive Capsulitis is one of the most common 
conditions	 to	 affect	 the	 general	 population.	 Adhesive	
capsulitis	 is	 reported	 to	 affect	 2-5%	 of	 the	 general	
population,[2] increasing to 19% with type 2 Diabetes 
and thyroid diseases.[3] The condition is most commonly 
reported between the ages of 40 and 65 years.[4] It occurs 
as	the	area	around	shoulder	joint	thickens	and	contracts.	
It sometimes also occur due to prolonged immobilisation 
of	shoulder	joint.
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Adhesive capsulitis limits the daily activities of 
the patient by causing pain around their shoulder and 
reducing	 range	 of	 motion	 (ROM)	 of	 their	 joints.[5] 

Adhesive Capsulitis especially decreases the abduction, 
internal rotation and external rotation of the shoulder and 
the patient in the initial phase complains of limitation in 
their	activities	and	pain	in	the	shoulder	joints	(Hamdan	
et al. 2003). Based on the etiology Adhesive capsulitis 
can	 be	 classified	 as	 primary	 and	 secondary.	 Primary	
Adhesive Capsulitis is an idiopathic condition where 
the exact underlying cause is unknown.[6]Adhesive 
Capsulitis associated with a known underlying disorder 
is considered to be secondary.[7] The freezing phase is 
marked	by	a	gradual	onset	of	diffuse	shoulder	pain	lasting	
from	2-9	months.	The	stiffening	phase	 is	characterised	
by progressive loss range of motion that may last up to 
1	year.	The	final,	thawing	phase	constitutes	a	period	of	
gradual motion improvement. Once in this phase, the 
patient may require up to 9 months to regain a functional 
ROM. [8]	[9]	[10]	[11]

Proprioceptive Neuromuscular Facilitation (PNF) 
stretch is one of the various interventions used by 
occupational therapist to treat conditions of shoulder 
complex. PNF stretch is a technique commonly used in 
clinical environments to enhance both active and passive 
range of motion with the ultimate goal being to optimize 
motor performance and rehabilitation.[14] 

Rehabilitation program can be given under 
supervision of therapist in the center as well as home 
program. But there are patients who are unable to attend 
clinic regularly due to low economic condition, lack of 
time,	 jobs	 and	 household	 chores.	 This	 study	 is	 being	
conducted	to	assess	 the	efficacy	of	 institution	based	as	
well as home program for patients of Adhesive Capsulitis 
with Diabetes Mellitus.

MATERIAL AND METHOD

Study Design: A comparative Experimental Research 
Design

Subjects: A convenience sample of 35 patients were 
taken. Males and females of Adhesive Capsulitis with 
Diabetes Mellitus, with age group 40-60 were included. 
Those with history of any life threatening disease or 
history	of	 any	musculoskeletal	 injury,	 traumatic	 injury	
or shoulder pain due to fracture or any other pathology 
in past 6 months were excluded. 

Procedure: Necessary permission was taken from 
head of rehabilitation department for data collection.
Subjects	 were	 informed	 about	 the	 nature	 of	 the	 study	
and consent form was taken. 35 patients of Adhesive 
Capsulitis with Diabetes Mellitus were taken after the 
fulfilment	of	exclusion	and	inclusion	criteria.	They	were	
divided into two groups, institution based supervised 
occupational therapy program and home based exercise 
program, randomly. There were 16 patients in supervised 
occupational therapy group and 19  in home based 
occupational therapy group. Each patient was assessed 
on OT evaluation performa, universal goniometry and 
Shoulder Pain and Disability Index (SPADI). Patients in 
Institution based supervised occupational therapy group 
came to the department 5 days a week 45 minutes each 
session for 4 continuous weeks.

Patients getting home based exercise programme 
were called for follow up at the end of two weeks and 
all the activities were graded. They were given home 
exercise program pamphlet with exercises, dosage and 
precautions explained in it. All 35 patients were re-
evaluated at the end of 4 week rehabilitation program 
on	the	same	scales	to	see	the	difference	in	the	dependent	
variables.

OUTCOME MEASURES/SCALES

Shoulder Pain and Disability Index (SPADI): It is 
a self- administered questionnaire consisting of items 
grouped into pain and disability subscales. Rating is on 
visual analogue scale and the mean of the two subscales 
are combined to produce a total score ranging from 0 
(best) to 100 (worst). The SPADI was designed to 
measure the impact of shoulder pathology in terms of 
pain and disability for both current status and change 
over time. SPADI can be used as an outcome measure in 
Adhesive Capsulitis patients.8

Universal Goniometer for Range of Motion of 
Shoulder

It is the instrument most commonly used to measure 
joint	position	and	motion	in	the	clinical

Setting. Typically the design includes a body and 
two thin extensions called arms - a

Stationary arm and a moving arm. In this study a full 
circle goniometer has been Used.
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Occupational Therapy Evaluation Performa

DATA ANALYSIS

Master chart was prepared on the excel sheet 
taking	the	pre	and	post	values	of	the	different	variables	
of SPADI and ROM for both the groups. Paired t-test 
was used to compare the pre-test and post-test values 
of shoulder pain, shoulder disability and shoulder 
range of motion as measured on SPADI and Universal 
Goniometer	 respectively	 through	 SPSS	 software	 17.0.	
Mean of age and gender of all 35 patients was taken. 
Mean, standard deviation and t-value for all the variables 

of SPADI (pain, disability and total SPADI score) and 
ROM	(flexion,	abduction,	external	rotation	and	internal	
rotation) was taken for both the groups.

FINDINGS

Data was analyzed using paired t-test for both the 
groups and the t-value for pain score, disability score, 
total	SPADI	score,	flexion,	abduction,	external	rotation	
and internal rotation of shoulder were respectively as 
shown	 in	 TABLE-1,	 TABLE-2,	 TABLE-3,	 TABLE-4,	
TABLE-5,	TABLE-6	and	TABLE-7	respectively.

Table 1: Comparison of pre and post pain score between group 1 and group 2

Pain
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 60.88 12.87 61.26 14.746 .082NS

Post 21.00 11.825 21.79 8.297 .231NS

NS	=	Non-significant

Table 2: comparison of pre and post of disability score between group 1 and group 2

Disability
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 46.92 10.065 42.85 15.653 .895NS

Post 12.32 9.240 18.90 9.989 2.008*

NS=	non-significant;	*significant	at	.05	level

Table 3: comparison of pre and post of total SPADI score between group 1 and group 2

Total SPADI
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 52.72 10.489 50.34 14.126 .557NS

Post 17.52 8.330 20.07 8.730 .882NS

NS	=	Non-significant

Table 4: comparison of pre and post of flexion between group 1 and group 2

Flexion
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 134.06 27.339 113.42 33.419 1.950NS

Post 165.00 16.330 157.37 18.810 1.269NS

NS	=	Non-significant
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Table 5: comparison of pre and post of abduction between group 1 and group 2

Abduction
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 93.75 37.925 95.79 27.349 .184NS

Post 134.06 35.927 131.84 28.685 .203NS

NS= Non-significant

Table 6: comparison of pre and post of external rotation between group 1 and group 2

External rotation
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 38.75 23.274 39.21 21.296 .061NS

Post 62.19 26.011 63.68 23.502 .179NS

NS= Non-significant

Table 7: comparison of pre and post of internal rotation between group 1 and group 2

Internal 
rotation

Group 1 (N = 16) Group 2 (N = 19)
t-value

Mean Standard deviation Mean Standard deviation
Pre 53.44 12.612 48.68 14.705 1.016NS

Post 69.69 4.644 66.32 6.840 1.672NS

NS=	Non-significant

Inference: The	 t-value	 of	 pre	 pain(.082)	 and	 post	
pain(.231), pre total SPADI score (.557) and post total 
SPADI	score	(.882),	pre	flexion	(1.950)	and	post	flexion	
(1.269),	pre	abduction(.184)	and	post	abduction	(.203),	pre	
external rotation(.061) and post external rotation(.179), pre 
internal rotation(1.016) and post internal rotation(.1672) 
suggests	 results	 to	 be	 non-significant	 for	 both	 groups,	
which	means	home	based	OT	program	is	as	effective	as	
supervised OT program for patients of adhesive capsulitis 
with	diabetes	mellitus.	But	t-value	of	pre	disability(.895)	
and	post	disability(2.008)	suggests	result	to	be	significant	
p<.05 for group 1, which means supervised OT program 
had	 better	 effect	 on	 shoulder	 disability	 of	 adhesive	
capsulitis with diabetes mellitus.

DISCUSSION

The	purpose	of	this	study	was	to	assess	the	efficacy	
of occupational therapy intervention in both home 
based program as well as supervised occupational 
therapy program in patients of Adhesive Capsulitis with 
Diabetes	Mellitus.	Total	35	subjects	were	taken	and	were	
divided into two groups randomly. They were given 

supervised occupational therapy program in institute and 
home based occupational therapy program respectively. 
Occupational therapy evaluation performa and shoulder 
Goniometry	 was	 done	 on	 the	 subjects.	 Shoulder	 pain	
and	 disability	 index	 (SPADI)	 was	 filled	 by	 them	 and	
scoring was done accordingly as it was suggested by 
Einar		Kristian	Tveita	et	al	in	2008	that	SPADI	can	be	
used as an outcome measure in patients with adhesive 
capsulitis.8	 From	 the	 35	 subjects	 24	 were	 female	 and	
11 were males. In group 1, there were 3 males and 13 
females	whereas	in	group	2,	there	were	8	males	and	11	
females.	Age	group	of	the	subjects	was	40-60	years	with	
the mean age 49.937 for group 1 and 49 for group 2.

The rehabilitation programme consisted active 
ROM, active assistive ROM, active stretching and 
strengthening	 exercises	 of	 shoulder	 joint	 as	 well	 as	
precautions	for	the	care	of	affected	shoulder.	Sarah	Russell	
also conducted a blinded, randomized, controlled trial 
in 2013 assessing conservative management strategies 
for frozen shoulder.18The treatment for supervised 
OT group was given for 45 minutes per session for 5 
sessions a week. Home based OT group was also asked 
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to do the exercises for 5 days a week, once in a day. The 
rehabilitation program was run for 4 weeks for both the 
groups as it was concluded by Jurgel J et al in 2005 that a 
4 week rehabilitation program improved shoulder active 
range of motion in patients with frozen shoulder.21

The result of the present study suggests that home 
based	 exercise	 program	 is	 as	 effective	 as	 supervised	
occupational therapy program given in institute for 
adhesive capsulitis patients with diabetes mellitus. 
Result is supported by the study of Rupali Sen et al 
in 2014 who did a comparative study on home-based 
exercise program Vs. institution based occupational 
therapy	in	improving	hand	skills	in	post	collies’	fracture	
and concluded that both home exercise program and 
institution based occupational therapy are equally 
important	 for	 reducing	 pain	 and	 stiffness	 and	 also	 for	
increasing pain free ROM, muscle strength and hand 
skills	in	colles’	fractures.17 Though patients of both the 
groups	showed	no	significant	difference	in	mean	value	
of any of the variables which means both supervised 
OT	as	well	as	home	based	OT	are	equally	effective	 in	
bringing the improvement in adhesive capsulitis patients 
in terms of pain and ROM but the mean disability score 
of	subjects	of	supervised	OT	group	(12.32)	was	 found	
to	be	better	than	those	doing	exercises	at	home	(18.90)	
which means to have more improvement in shoulder 
disability, supervised OT is better than the home 
program.	This	difference	is	supported	by	Sarah	Russell	
et al who, in 2013, found that hospital based exercise 
class can produce a rapid recovery from frozen shoulder 
and	is	more	effective	than	a	home	exercise	program.18

CONCLUSION

The	 findings	 of	 the	 study	 suggests	 that	 there	 is	
no	 significant	 difference	 in	 the	 mean	 value	 of	 pain	
and ROM of shoulder between two groups but the 
mean	 disability	 score	 of	 subjects	 of	 supervised	 OT	
group (12.32) was found to be better than those doing 
exercises	 at	 home	 (18.90).	 Thus	 it	 is	 concluded	 that	
home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute 
for adhesive capsulitis patients with diabetes mellitus, 
but to have better improvement in shoulder disability 
supervised OT is better than home based exercise 
program.	 Thus	 the	 patients	 who	 cannot	 afford	 the	
regular hospital charges or live in remote areas with poor 
availability of rehabilitation services or due to any other 

significant	 reason	 cannot	 come	 to	 the	 institute,	 can	be	
given home based exercise program, with proper follow 
ups, for improvement in the symptoms.
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ABSTRACT

Introduction: Foot pain is one of the presenting musculoskeletal condition usually encounter by Physical 
therapists. It is also found that fashion trends led the choices of footwear especially among females and 
there’s	vast	range	of	versatility	in	female	footwear.

Objective: This study was conducted to determine the frequency of foot pain and its association with foot 
wear in young female DPT students.

Method: The cross-sectional survey design was used. A self-administered questionnaire was distributed 
among	333	female	students	aged	18	to	25	years.	Data	forms	was	divided	and	distributed	between	all	five	
years	of	DPT	in	IPMR	and	Ojha	campus	of	Dow	University	of	Health	Science.

Results: More than half (56.6%) of the participants reported foot pain in past three months using NIS 
(numeric intensity scale). 53.7% of the participants thought that this pain was associated with footwear. 
Among	footwear	choices	jogger’s	and	canvases	was	the	first	choice	followed	by	pumps	&	pointed	toe	box	
as second choice, 52.3% and 30.9% respectively. Statistically, there were found no association between foot 
pain and foot wear.

Conclusion: The results of the study has shown that more than half of the participant experienced foot pain 
disregarding	the	fact	of	jogger’s	and	canvases	was	the	top	most	choice	of	participants.	Therefore,	there’s	
needing to create awareness regarding footwear choices that accommodates the foot biomechanically and 
ergonomically in correct position.

Keywords: Foot pain, foot wear, Hallux valgus.
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INTRODUCTION

Foot pain is one of the common musculoskeletal 
conditions that is being treated by physical therapist 
[1} In a recent APMA (American Podiatric Medical 
Association) survey 51% of adults reported that they 
have restricted activities of daily livings due to foot pain, 
still they have little knowledge about podiatrist and they 
would rather seek primary care physician (PCP)[2].

It is highly prevalent, as one in three people 
aged above 65 years experienced foot pain. [3][4][5][6]. 
Factor  may be responsible for producing foot pain 
like	 increased	 age,	 gender,	 ill-fitted	 footwear,	 obesity	
and chronic degenerative diseases[2]. A study held in 
Northwest	Adelaide,	Australia	indicated	that	one	in	five	
people	 over	 age	 18years	 have	 reported	 foot	 pain	with	
higher prevalence in females [7]. In Asian population, 
50 percent of young urban working women reported 
recurrent	 nontraumatic	 foot	 pain	 and	 68.4%	 believed	
that the pain is associated with the footwear they wore 
at work [3].

The	popular	summertime	Flip-flops	 tends	 to	cause	
heel	pain	and	conditions	like	overuse	injuries	of	muscle	
(tibialis	anterior)	and	 toes	 that	have	been	 identified	by	
podiatrists [13].	 Furthermore,	 walking	 with	 flip-flops	
resulted in shorter stride, decreased stance time, and 
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smaller	ground	reaction	force	(GRF)	impulse,	and	larger	
ankle contact angle in comparison with running shoes 
among both gender [8].

It has also been evident that wearing high heels and 
shoes with pointed toe box to be associated with the 
development of corns, lesser toe deformity and hallux 
valgus (bunion) [10].

The shoe toe box (shape and volume) is also 
significant	 in	 terms	 of	 producing	 ill-effects	 on	 foot’s	
health like high heels. Decreased volume of toe box 
causes cramping of the toes that have been linked 
to	 produce	 foot	 deformities,	 joint	 pathologies	 and	
forefoot lesions [11]. Development of metatarsalgia, 
callus formation and a higher risk of ulceration under 
metatarsal heads have also been shown to be related 
with increased forefoot plantar pressure [9].	A	significant	
association of 43 percent has been found between the 
shoes with narrow toe box and hallux valgus (bunion 
formation) [9].

Occurrence of foot pain associated with the type of 
footwear has been observed in epidemiological data that 
suggests that people show ignorant behaviour towards 
footwear because they prefer to choose fashion trends 
over comfort and ease but later in life they eventually end 
up with developing deformity or pathologic conditions 
such as hallux valgus, pes planus, plantar fasciitis, 
calcaneal spur etc.

So, the purpose of this study was to determine the 
frequency of foot pain and its association with footwear 
among young female DPT students of Dow University 
of Health Sciences.

METHOD AND MATERIALS

Research Design: A cross-sectional (self-administered) 
questionnaire survey design.

Study Settings: The study settings included IPMR 
(DUHS)	and	Ojha	campus	(DUHS).

Exclusion Criteria 

 z Any congenital deformity

 z Any foot pathological or degenerative condition, 
fracture or sprain resulting in traumatic foot pain.

 z Male students.

Inclusion Criteria:

 z young	female	DPT	students	aged	18-	25years.

Duration of Study:

 z The duration of the study was 3 months after 
approval of synopsis.

Sampling Technique:

 z Nonprobability purposive sampling technique.

Sample Size:

 z A sample size of 333 was calculated through 
Open	Epi	 version	 3.0	with	 a	 frequency	 of	 68.4%	
(participants with foot pain attributed the pain to 
footwear),	 confidence	 limits	of	5%,	data	effect	of	
1%	and	confidence	level	95%.

METHODOLOGY

Demographics

 z Included age, year of study, height, weight, and 
BMI.

Subjects

 z Female	DPT	students	aged	between	18-25	years.

Tools

 z The tool used for the assessment of pain intensity 
was numeric intensity pain scale (NIS), which 
represented	the	intensity	of	their	pain.	where	0=no	
pain,	5	=	moderate	pain	and	10=unbearable	pain.

 z The scale of NIH (National Institute of Health) 
BMI	 calculator	was	 used	with	 categories	 defined	
as	 underweight	 <	 18.5,	 normal	weight	 18.5-24.9,	
overweight	25-29.9	and	obese	>	30	or	more.

Questionnaire

 z The questionnaire was divided into 2 parts. The 
first	part	covered	questions	regarding	footwear	and	
second part contained questions regarding pain.

 z Participants were asked to specify the type of 
footwear that they usually wear to university.

 z They were also asked about the duration for which they 
continuously wore the shoe in a day. Other question 
included	subject’s	opinion	on	whether	they	think	that	
footwear	affects	their	body	image/appearance.
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 z The second part of the questionnaire covered 
questions regarding foot pain. Participants were 
asked if they had experienced foot pain in the past 
3 months.

 z The participants were asked about the location of 
pain which was divided into various parts of foot 
like the heel, medial side/arch of the foot, the sole 
of foot, base/ball of toes, toes of the foot, big toe or 
base of big toe.

 z The participants were asked if they believed that 
their pain was associated with footwear and for the 
reasons they thought were behind this pain related 
to footwear.

STATISTICAL ANALYSIS

Data was entered and analysed using IBM-SPSS 
version 23.0, count and percentages were reported for the 
baseline information of samples on age, BMI, year of study, 
type of footwear, duration for which shoes were worn 
continuously in a day, reason for choosing that footwear, 
pain experienced in past three months, and other associated 
factors that were linked with the type of footwear. Pearson 
chi-square	 test	 was	 applied	 to	 find	 out	 the	 association	
between the variables. Bar chart and pie chart are also used 
to give the graphical representation of the results. A p-value 
less	than	0.05	were	considered	significant.

RESULTS

333 samples participated in the study, where 52.9% 
aged more than twenty-one years old, 32.7% studying in 
fourth year and 35.4% samples were found underweight. 
(Table 1)

Table 1: Baseline Information of Studied Samples
(n = 333)

Characteristics n %

Age	Group <=	21	years 157 47.1
>	21	years 176 52.9

Year of Study

First year 59 17.9
Second year 31 9.4
Third year 74 22.4
Fourth year 108 32.7
Final year 58 17.6

BMI Underweight 91 35.4
Normal 144 56.0

Overweight 19 7.4
Obese 3 1.2

52.3%	 samples	 wear	 jogger’s	 canvas	 and	 25.5%	
samples	 reported	 that	 they	 wear	 flat	 sandals	 usually	
for the university, 30.9% used pumps/pointed toe box. 
(Table 2)

Table 2: Type of footwear usually wears to 
university

Footwear n %
Khusa 17 5.1

Kholapori 8 2.4
Heels two or more 13 3.9
Heels two or less 17 5.1

Flat sandals 85 25.5
Flip	flops 7 2.1

Joggers/ canvas 174 52.3
Pumps/ pointed toe box 103 30.9

33.9% samples said they wear the shoes for more 
than	 8-hours	 continuously	 in	 a	 day,	 86.5%	 samples	
choose their type of shoes because of comfort support, 
17.4% said due to fashion trends. (Table 3)

Table 3: Duration of Footwear and Reasons for choosing

Characteristics n %

For how many 
hours do you 

wear the shoes 
continuously	a	day?

<6hrs 35 10.5
6hrs 78 23.4
8hrs 107 32.1
>8hrs 113 33.9

Reason For 
Choosing This 

Footwear

comfort	&	
support 288 86.5

value cost 5 1.5
color 

matching 28 8.4

brand 9 2.7
fashion 
trends 58 17.4

70.3%	 samples	 thought	 that	 footwear	 affects	 their	
body image/appearance.

56.6% of the participants said that they experienced 
the foot pain in last three months where 26.6% reported 
the frequency of the pain as most of the day, 22.9% said 
once a month.

48.4%	samples	experienced	pain	in	heel	and	26.1%	
felt it in the sole of foot. (Table 4)
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Table 4: Effect on body image, the experience of foot pain and location of pain

Characteristics n %

Do	you	think	your	footwear	affects	your	body	image/	
appearance?

Yes 234 70.3
No 56 16.8

Don’t	know 43 12.9

Have	you	experienced	foot	pain	in	past	three	months?
Yes 188 56.5
No 145 43.5

If	yes,	how	many	times	have	you	experienced	it?

Most of the day 50 26.6
Once a day 32 17.0

Once a week 40 21.3
Once a month 43 22.9

Others 23 12.2

Where	do	you	experience	the	pain?

Heel 91 48.4
Medial side arch 36 19.1

Sole of foot 49 26.1
Base of toes or ball of 

toes 22 11.7

Toes 19 10.1
Big toe 13 6.9

Base of big toe 13 6.9
Others 6 3.2

59.3%	samples	rated	their	pain	as	moderate	pain	with	a	score	from	4-6,	14.1%	of	the	samples	suffered	unbearable	
or	 severe	pain.	53.7%	 thought	 this	pain	was	associated	with	 footwear,	41.5%	said	flatness	of	 shoe	 is	one	of	 the	
reasons	for	this	pain.	48.1%	participants	reported	that	they	took	rest	when	they	experienced	the	pain.	19.8%	sample	
said	they	do	nothing,	23.5%	sample	said	household	chores	and	40.1%	sample	said	walking,	jogging	and	exercise	
activities were compromised due to this pain. (table 5),

Table 5: severity of pain, its association and reason behind

n %

On	a	scale	of	1-10,	how	severe	is	your	pain?

No pain 1 0.6
Mild pain (1-3) 46 26.0

Moderate pain (4-6) 105 59.3
Unbearable/ severe pain (7-10) 25 14.1

Do	you	think	your	pain	is	associated	with	footwear? Yes 101 53.7

Reason behind this pain

ill-fitted	shoe 8 7.5
Tight shoe 20 18.9
High Heel 10 9.4
Flatness 44 41.5

Hard Sole 23 21.7
Pointed narrow toe box 17 16.0

Others 9 8.5
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Conted…

What	do	you	do	when	you	experience	pain?

Rest 90 48.1
Painkillers 15 8.0

Icing 13 7.0
Massage 38 20.3
Exercise 15 8.0

Change the footwear 29 15.5
Nothing 37 19.8

Which	activities	are	compromised	due	to	your	pain?

Studies 21 11.2
Household chores 44 23.5
Walk,	jog,	exercise 75 40.1

Travelling 35 18.7
Others 10 5.4
None 41 26.3

6.5%	samples	complained	of	mild	pain	which	affects	their	studies,	13.5%		found	with	moderate	pain	and	12%	
samples	found	with	severe	pain,	27.9%	samples	of	moderate	pain	were	affected	with	household	chores,	48%	sample	
of	severe	pain	complained	their	walk,	jog	and	exercise	activities		were	affected,	10.9%	of	mild	pain	samples	said	that	
it	affects	on	traveling,	however	there	was	no	significant	association	found	between	severity	of	pain	and	activities	that	
need to be compromised by the samples . (Table 6)

Table 6: Association of Severity of Pain with activities being compromised

Compromised Activities
Mild pain (1-3) Moderate pain (4-6)

Unbearable/ severe 
pain (7-10) p-value

n % n % n %

 
yes 3 6.5 14 13.5 3 12.0

0.64
no 43 93.5 90 86.5 22 88.0

House hold 
chores

yes 9 19.6 29 27.9 5 20.0
0.60

no 37 80.4 75 72.1 20 80.0
walk,	jog	
,exercise

yes 15 32.6 43 41.3 12 48.0
0.48

no 31 67.4 61 58.7 13 52.0

travelling
yes 5 10.9 20 19.2 8 32.0

0.17
no 41 89.1 84 80.8 17 68.0

others
yes 2 4.4 6 5.8 1 4.0

0.96
no 43 95.6 98 94.2 24 96.0

none yes 19 52.8 16 18.4 3 14.3 N.A
no 17 47.2 71 81.6 18 85.7

*p-value obtained using Pearson chi-square test

DISCUSSION

Foot pain is one of the common musculoskeletal 
condition that is being treated by Physical therapist [1]. 
To	 our	 knowledge,	 this	 study	 is	 the	 first	 survey-based	

study that has been conducted in Pakistan so far. Our 
targeted population was young female students with the 
mean age more than twenty-one years (52.9%). The two 
main	aims	of	the	study;	first,	to	determine	the	frequency	
of foot pain among young female DPT students of Dow 
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university health sciences. Second, the association 
between the foot pain and the footwear. Other variables 
were also measured which includes: BMI, type of 
footwear, duration, reason of footwear choices, intensity 
of pain, location and relieving measures.

In our study, we have found that 56.6 percent of the 
total participants have experienced foot pain in past three 
months and that our results are similar with a Singaporean 
study in which half (50%) of the participants complained 
the non-traumatic foot pain at least once a month [3]. 53.7 
percent of the participants in our study also felt that this 
pain	 is	associated	with	 footwear	and	flatness	might	be	
the most frequent cause of pain. More than half of the 
participants (59.3%) described their pain of moderate 
intensity on NIS ---(numeric intensity scale).

In previous studies, the shape of the shoe toe box 
is	 seen	 to	 be	 found	 significantly	 influential	 on	 foot’s	
biomechanics and hence found to be producing foot 
pain	and	joint	deformity	[11], [12] as with pointed- narrow 
toe box [13]. In our study, it is shown that 30.9% of the 
participants used to wear pumps and pointed toe box 
which also the second most common footwear choice 
made by young female students.

There is found a strong link between footwear 
choices and the body image or appearance as 70.3 
percent	of	the	participants	thought	that	footwear	affects	
their overall body image. It has been shown previously 
that fashion trends and styles are the main components 
of	 choosing	 any	 type	 of	 footwear	 rather	 than	 foot’s	
health [8]. In contrast, only 17% participant chooses 
the footwear of fashion trends in our study. One of the 
interesting	findings	of	 this	study	was	 that	86.5	percent	
of the participants choose their footwear because of 
comfort and support yet, more than half of the sample 
reported the foot pain which is of moderate intensity 
(59.3%) on most of the day (26.6%) and heel, being the 
most	frequent	location	of	pain	to	occur	(48.4%).

However, there is no association found in our 
study between the footwear and foot pain statistically. 
Foot health is the area of least concern of an individual 
when it comes to health problems as only 2 in 10 US 
adults give a thought regarding foot health [1]. Therefore, 
the data available is limited enough to correlate the 
potential	 adverse	 effects	 of	 ill-fitted	 footwear	 and	 the	
corresponding foot pathologies. Further studies need to 
be conducted to give the vivid relation between footwear 
and associated problems.

CONCLUSION

It is evidently proven that diverse types of footwear 
impacts	 differently	 on	 foot’s	 health	 and	 the	 prevalence	
of foot pain is increased comparatively from past years. 
It may be associated to higher variation among footwear 
designs and style. It is also observed that fashion trends and 
overall	body	appearance	have	great	significance	in	making	
choices	of	purchasing	 footwear.	There’s	 a	need	 to	create	
awareness among general population to make appropriate 
footwear	 choices	 that	 fit	 in	 properly	 and	 accommodate	
biomechanically and footwear designers also need to 
produce shoes which are ergonomically correct.
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ABSTRACT

Purpose of study:	Instrument	test	can	provide	quantitative	value	to	which	a	patient’s	performance	can	be	
compared,	but	most	such	tests	cannot	be	conducted	efficiently	in	diverse	setting.	Hand-held	Dynamometer	
is an exception. In the hands of a tester with adequate strength and skills.

Methodology: 300 healthy individuals between the age groups of 6- 50 years were selected and were 
randomly	assigned	 to	 three	 study	groups.	Group	1(	6-18)years	 ,group	2	 (18-30	 )	years	 andgroup	3	 (30-
50)	years.	All	subjects	were	tested	thrice	and	the	best	of	three	attempts	was	recorded.	Thirty	seconds	time	
interval was maintained between each handgrip strength testing 

Results: The	mean	difference	age	group	 in	our	study	was	 (6-18).(18-30).(30-50).years.	 the	findings	of	 the	
present	study	indicated	a	gradual	increment	of	both	right	and	left	hand	grip	strength	from	6	to	18	years	in	male.

Conclusion: study	generated	normative	values	of	hand	grip	according	to	gender	and	different	age	group	
(6-18).(18-30).(30-50).The	gender	differences	 in	grip	 strength	was	 statically	 significant	with	higher	grip	
strength found in males than females

Keywords: grip strength , hand held dynamometer

INTRODUCTION

From early childhood it is necessary to produce 
enough grip force to manage independently every day 
tasks	such	as	eating	and	playing.	Grip	strength	is	important	
as a measure of general health and is often estimated in 
screening of normal motor function. It is also regarded as 
one of the most reliable clinical methods for estimation of 
strength and is used extensively on adults (1)

A literature review published several years ago 
intimated that Dynamometrically measured grip strength 
may have value as a predictor of important outcomes [2].
Instrument test can provide quantitative value to which 
a	patient’s	performance	can	be	compared,	but	most	such	
tests	cannot	be	conducted	efficiently	in	diverse	setting.	
Hand-held Dynamometer is an exception in the hands of 
a tester with adequate strength and skills (, 3].

An estimation of grip strength is made to identify the 
level of development and degree of disability. It is also 
used for treatment planning and evaluation. One problem 
is, however, a lack of relevant developmental norms for the 

grip strength of children. There are few studies presenting 
data for grip strength in large groups of children and the 
most	 recent	 are	 from	 the	 1980s,	 providing	 data	 from	
children in the USA [] and Australia [1)

The instrument has been found to have good 
reliability in healthy adults [3]It is therefore essential to 
obtain an estimate of the average grip strength and the 
variations	 that	exist	 in	children	of	different	ages	 .	Full	
function and adequate strength of hand are necessary for 
dealing with demands of daily life. Hand grip strength 
is used in clinical settings as an indicator of overall 
physical strength and health [4]. Hand strength has been 
identified	 as	 important	 factor	 predicting	 disability	 in	
musculoskeletal disease [5It even predicts complications 
and general morbidity after surgical interventions , 
general disability and future outcomes in older age.

The	jamar	Dynamometer	has	been	found	to	give	the	
most accurate and acceptable measure of grip strength. 
Hand grip strength is positively correlated to height, 
weight, body mass index (BMI) and hand anthropometric 
measurements in healthy Indian man. [7]. 
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Hand grip strength as measured by maximum 
voluntary contraction have a positive relationship with 
body weight height Body mass index and body surface 
area as investigated by various researcher in varied 
population of athletes, children and adolescents. A 
biological axiom of “Use it or lose it” applies to hand 
function [8]. 

The	power	of	grip	 is	 the	 result	 of	 forceful	flexion	
of	all	fingers	joints	with	a	maximal	voluntary	force	that	
the	 subject	 is	 able	 to	 exert	 under	 normal	 bio	 kinetic	
conditions (Richards et al. 1996 and Bohannon 1997)
[8].The relationship between handgrip strength and a 
number	 of	 variables	 included	 morbidity	 (	 klidjian	 et	
al.	 1980),mortality	 (Phillips	 1986),the	 risk	 of	 falling	
(Wickham	et	al.	1989),anthropometric	 traits	 (Ross	and	
Rosblad	2002;	Malina	et	 al.1987;Koley	et	 al.	2009),	 a	
range of functional ability variables ( Hughes et al 1997; 
Hyatt	et	al.	1990)and	nutritional	status	(Guo	et	al.	1996)	
have been reported [9].

Wellbeing	 and	 proper	 fitness	 of	 musculoskeletal	
system is one of the important factors to carry out daily 
activities, gripping and pulling strength is part of it. . The 
hand circumference had the strongest correlation with 
maximum grip strength in both males and females for 
right hand [10].	Hand	grip	strength	can	be	quantified	by	
measuring the amount of static force that the hand can 
squeeze around a Dynamometer [11]

AIM OF THE STUDY

To	determine	the	age	related	differences	in	handgrip	
strength among healthy Indian male and female in the 
following	age	groups	between	 the	age	group	of	 (6-18)
years	,	(18-30	)	years	and	(30-50	)	years.

HYPOTHESIS

Null Hypothesis: (N0)

There	 will	 be	 no	 significant	 variation	 seen	 in	
handgrip strength in Indian males and females

Alternate Hypothesis:- (N1)

There	will	be	significant	variation	seen	in	handgrip	
strength in Indian males and females.

MATERIAL AND METHODOLOGY

Design of the Study: Survey.

Sample Setting: CAEHS Meerut

Village Meewa, Meerut

Vidyawati public school Meerut

Vishesh public school Meerut

Sample Size:	300	subject	were	taken	with	50	male	and	
50 female in each age group

Sample Design: Random sampling

Tools for data collection:

 1. Hand grip Dynamometer.

	 2.	Weighing	machine

 3. Measuring tape.

 4. Pen.

	 5.	Writing	pad.

Criteria for Sampling

Inclusion Criteria

 z Subject	 who	 don’t	 have	 any	 musculoskeletal	
disorder in upper limb.

 z Individual who can read, write and understand 
follow command.

 z Gender	-	Both	male	and	female.

 z No restricted movement of the upper limb.

 z No history of fracture.

Exclusion Criteria

 z Subject	with	cervical	or	upper	limb	musculoskeletal	
disorders.

 z History of fracture of shoulder, arm, elbow, forearm 
and	wrist	joint.

 z Restriction	of	movement	of	upper	limb	joints.

 z Any	 history	 of	 inflammatory	 joint	 disease,	
neurological	 disorders	 or	 injury	 to	 upper	 limb	
extremity.

 z Tightness, deformity, and contracture in upper limb. 

 z Any bony disease.

 z Heart failure.
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PROCEDURE

The research work has been approved by the 
research committee of college of Applied Education 
health science The patient is demonstrated about the 
survey	 study	 and	 informed	 consent	 form	 are	 filled	 by	
subjects..Subject	 will	 be	 selected	 according	 to	 their	
inclusion and exclusion criteria.

The grip strength of both right and left hands was 
measured	 using	 standard	 adjustable	 Digital	 handgrip.
Dynamometer at standing position with shoulder 
adduction and neutrally rotated elbow in full extension.

The Dynamometer was hold freely without support, 
not	touching	the	subject’s	trunk.

The	subjects	were	asked	to	put	maximum	force	on	
hand grip strength testing. The Dynamometer thrice 
perform both sides of the hand. The maximum value was 
recorded	in	kilograms.	All	subjects	were	tested	thrice	and	
the best of three attempts was recorded. Thirty seconds 
time interval was maintained between each handgrip 
strength testing

RESULT AND DATA ANALYSIS

Mean variation:

Variation among male and female strength

Graph 1: It represents the handgrip strength of right 
hand variation is more in male rather than female and 
left handgrip variation is more in male. BMI is more in 
females than males.

Mean variation:

Strength Variation among male and female

Graph 2: It represents the handgrip strength variation 
of right and left hand is more in male rather than female 
and BMI is more in male than females

Mean variation:

Strength Variation among male and female

Graph 3: It represents the handgrip strength variation of 
right and left hand is more in male rather than females.

According to the mean variation the age, body mass 
index and the handgrip of right and left hand are given in 
the table…it shows that handgrip strength of right hand 
is more in males of all age groups..The BMI is more in 
males	then	females	age	groups	of	(18-30)	(30-50)	years	
but BMI is more in females then males in the age group 
of	(6-18)years.

DISCUSSION

The	findings	of	the	present	study	follows	the	some	
direction	 (graph	 3)	 highlighting	 a	 highly	 significant	
positive correlation between all the anthrometric 
variables measured and right and left hand grip strength 
both in male and female. it is reported that as a rule, 
handgrip strength in ( both right and left hand dominant) 
is stronger in male then female across all age groups ( 
Newman	et	al.	1984;	mathiowetz	et	al.	1986).Hand	grip	
strength	is	a	physiological	variable	that	is	affected	by	a	
number of factors including age, gender, and Body size.

The present study concluded that the mean variation 
among in all age groups the handgrip strength variation 
of left and right hand is more in male rather than females 
but	there	is	difference	in	BMI	that	more	in	females	rather	
than	males	in	the	age	group	of	(	18-	30	)	years.

The	total	number	of	subjects	in	our	study	300.	The	
mean	 difference	 age	 group	 in	 our	 study	 was	 (6-18).
(18-30).(30-50).years.	 the	findings	of	the	present	study	
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indicated a gradual increment of both right and left hand 
grip	strength	from	6	to	18	years	in	male	(graph	1,3).	It	
was reported earlier that physical performance had a 
strong association with body strength, shape, size, from 
and structure of the hand. 

Assessment	of	HGS	plays	a	cardinal	 in	evaluating	
hand power and its relationships with age and with 
anthropometric measurements as height and weight 
are of great importance, so we conducted this study to 
correlate age, height and weight with hand grip strength 
and	we	found	age	to	be	inversely	significantly	correlated	
with hand grip strength, which might be attributed to 
several factors as aging causes diminished sensation, 
muscle	fiber	change	in	type	and	contour	and	degeneration	
in central nervous system, diminished proprioception or 
decreased muscle power and recruitment abilities. 

Growth	 hormones	 and	 testosterone	 have	 more	
effect	 on	 physical	 body	 and	 performance	 of	 boy	 then	
girl though boys enter pubertal stage later than girls. 
Testosterone levels are one of the leading playing role 
in the variation of hand grip strength among male. It has 
been reported that when testosterone level is increased 
in man with low serum testosterone, an increase in hand 
grip strength is found. 

The handgrip strength test is a simple and economic 
test that gives practical information about muscle , nerves, 
bone,	or	joints	disorders.	Even	though	there	are	various	
methods and devices for measuring hand strength, this is 
usually done using a Dynamometer which is economical 
and easy to use. Hand Dynamometer is considered to 
be a reliable instrument in evaluating grip strength and 
is used widely in rehabilitation. women working in 
different	constructional	sites	have	poor	nutritional	status	
due to their lower socio-economic condition but they 
require more physical strength i. e. handgrip strength 
to	perform	 their	daily	work	efficiently.	Quite	naturally	
poor nutritional status fails to provide adequate handgrip 
strength	to	them	affecting	their	skills.

CONCLUSION

Descriptive statistics of height, weight ,BMI and 
hand grip strength of Indian males are shown in the table 
above in the result. According to the data we concluded 
that the handgrip strength of right hand of Indian males. 
(6-18	)	years,(18-30	)	years	and	(30-50	)	years	is	more	
than	the	left	hand	in	all	age	groups.	But	mean	difference	

increase in BMI of females rather than males in the age 
group	of	(18-30	)years.

Present study generated normative values of hand 
grip	according	to	gender	and	different	age	group	(6-18).
(18-30).(30-50).The	gender	differences	in	grip	strength	
was	 statically	 significant	 with	 higher	 grip	 strength	
found in males than females. Also, it was noted that grip 
strength greater in dominant hand non - dominant hand. 
There was an inverse relationship between age and grip 
strength.

Handgrip strength was measured using a standard 
adjustable	handgrip	Dynamometer	at	 standing	position	
with shoulder adducted and neutrally rotated and elbow 
in	 full	 extension.	 The	 findings	 of	 the	 present	 study	
indicated a gradual increment of both right and left 
handgrip	 strength	 from	 (6-18)(18-30)(30-50)	 years	 in	
males and female.

Limitation of Study:

 z Small sample size done

 z Dominance of hand was not considered

 z Urban and rural area are not considered

Future Scope of the Study:

 z Large	sample	size

 z Dominance of hand to be considered

 z Urban and rural area are characterized
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ABSTRACT

Lymphedema	can	be	defined	as	an	abnormal	accumulation	of	 interstitial	fluid	 that	occurs	primarily	as	a	
consequence of malformation or acquired disruption of the lymphatic circulation system. Breast cancer-
related lymphedema refers to a swelling of the arm caused by damage to the axillary lymph drainage routes 
during	breast	cancer	 treatment.	Lymphedema	is	one	of	 the	predominant	physical	sequelae,	and	 it	has	an	
impact on the physical function of the shoulder; shoulder impairment is higher in patients with lymphedema 
than	in	patients	without	lymphedema.	The	objective	of	this	paper	is	to	review	the	evidence	from	contemporary	
literature	to	see	the	effectiveness	of	complete	decongestive	therapy	and	pneumatic	compression	on	patients	
with breast cancer-related lymphedema. The aim of this paper is to comprehensively review the literature 
concerning this topic and summarize existing knowledge. From present study, it can be concluded that 
complete decongestive therapy, including manual lymphatic drainage, compression bandaging, exercise and 
skincare, improves shoulder mobility and overall quality of life and helps in reduction of lymphedema 
volume, pain, and heaviness. The use of pneumatic compression together with complete decongestive 
therapy	was	found	to	be	effective	in	increasing	the	range	of	shoulder	joint	motion	but	further	studies	with	
larger	sample	sizes	are	needed	to	draw	more	reliable	conclusions	regarding	the	effectiveness	of	pneumatic	
compression.	Furthermore,	this	review	identifies	areas	for	further	research	and	makes	recommendations	for	
clinical practice.

Keywords: Lymphedema, Breast Cancer, Complete Decongestive Therapy, Pneumatic Compression, 
Physical Therapy.

INTRODUCTION

More than 1.67 million women worldwide were 
estimated to be diagnosed with breast cancer in 2012, 
accounting for 25% of all diagnosed cancers in women.5 
Given	 that	 the	5-year	survival	 rate	 for	breast	cancer	 is	
now 90%, experiencing breast cancer is ultimately about 
quality of life.6

Lymphedema	 remains	 a	 significant	 complication	
following breast cancer surgery when there is axillary 

lymph node intervention.7 Up to 40% of the women 
treated for breast cancer has lymphedema. Currently, 
there is no cure for this chronic condition. Even more 
distressing is that women who treated for breast cancer 
are facing a life-time risk of developing lymphedema.6 
Patients who present with lymphedema may experience 
pain and body image issues and are at increased risk 
for developing cellulitis.8	 Lymphedema	 elicits	 daily	
stress	 and	 negative	 impact	 on	 breast	 cancer	 survivors’	
quality of life.6 Early detection of breast cancer-related 
lymphedema	is	crucial	in	order	to	start	an	effective	non-
operative treatment program.9

Complete Decongestive Therapy (CDT) is a novel 
physiotherapeutic	 method	 which	 offers	 promising	
results in managing lymphedema.10 It is accepted as the 
most	 effective	 therapy	 in	 lymphedema	 management,	
according to American Cancer Association, National 
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Lymphedema	Network	and	experts	in	this	area.11-14 CDT 
program consists of a combination of manual lymphatic 
drainage	 (MLD),	 compression	 bandaging/sleeve,	
exercise and skin care.11,12,15-20 

Pneumatic compression pumps are used to treat 
acute and chronic lymphedema in order to activate extra 
lymph	 liquid	 in	 affected	 area.	 Generally,	 these	 pumps	
work by applying regular pressure or various-degree 
pressure to an extremity.11

REVIEW OF LITERATURE

Sezgin	 Ozcan,	 et	 al.	 (2018)	 did	 a	 research	 on	
37 patients who underwent CDT-phase 1 program, 
including meticulous skin care, manual lymphatic 
drainage, remedial exercises, and compression bandages 
to	evaluate	the	effects	of	complex	decongestive	therapy	
(CDT) on upper extremity functions, the severity of 
pain, and quality of life and also searched the impact 
of the sociodemographic and clinical characteristics 
on the improvement in upper extremity functions and 
concluded that CDT provides enhancement of upper 
extremity functions and quality of life and reduction 
in lymphedema volume, pain, and heaviness and the 
improvement in shoulder mobility.21 A systematic review 
done	by	Lasinski,	et	al.	(2012)22 and a prospective trail 
done by Mondry TE, et al. (2004)8 also concluded that 
CDT	is	effective	in	reducing	lymphedema	and	success	in	
girth reduction contributes to less pain.

In a study done by Vignes S, et al. (2007) on 537 
patients with secondary arm lymphedema to evaluate 
long term management of breast cancer-related 
lymphedema after intensive decongestive physiotherapy. 
It was concluded that during maintenance phase after 
intensive decongestive physiotherapy, compliance to 
the use of elastic sleeve and low stretch bandage should 
be required to stabilize lymphedema volume.23 Another 
study done by Ostby, et al. (2017) on patient perceptions 
of barriers to self-management of breast cancer-related 
lymphedema concluded that one of the main barriers 
identified	 was	 lack	 of	 education	 about	 lymphedema	
treatment and risk reduction. In addition, more than 
half	defined	support	as	“prescriptions”	and	“referrals”;	
therefore, it is unclear whether patients were exposed to 
support other than medical treatment.24

According	to	some	studies	assessing	the	efficacy	of	
components of CDT, a randomized controlled trial done 
by	McNeely	ML,	et	al.	(2004)25 and a prospective study 

done	 by	 Johansson	 K,	 et	 al.	 (1999)26 both suggested 
that	 compression	 bandaging,	with	 or	without	MLD,	 is	
an	 effective	 intervention	 in	 reducing	arm	 lymphedema	
volume.	The	findings	suggest	that	CB	on	its	own	should	
be considered as a primary treatment option in reducing 
arm	 lymphedema	 volume.	 Low	 stretch	 compression	
bandaging	 is	 an	 effective	 treatment	 giving	 volume	
reduction of slight or moderate arm lymphedema in 
women treated for breast cancer. Manual lymph drainage 
adds	a	positive	effect.

Szuba, et al. 2002 did a randomized, prospective 
study	 of	 a	 role	 for	 adjunctive	 intermittent	 pneumatic	
compression entitled decongestive lymphatic therapy for 
patients with breast carcinoma-associated lymphedema 
and	 concluded	 that	 when	 IPC	 is	 used	 adjunctively	
with	 other,	 established	 elements	 of	DLT,	 it	 provides	 an	
enhancement of the therapeutic response.27 Systemic 
reviews	done	by	Leal	NF,	et	al.	 (2009)28 and Devoogdt 
N, et al. (2010)29 showed that pneumatic compression has 
demonstrated	efficacy	when	used	with	CDT,	but	once	the	
treatment is interrupted lymphoedema volume increases.

According to study done by DiSipio T, et al. (2013) 
assessed the incidence of unilateral arm lymphoedema 
after breast cancer and explored the evidence available 
for	lymphoedema	risk	factors.	Their	findings	suggest	that	
more	than	one	in	five	women	who	survive	breast	cancer	
will develop arm lymphoedema. A clear need exists for 
improved understanding of contributing risk factors, 
as well as of prevention and management strategies to 
reduce the individual and public health burden of this 
disabling and distressing disorder.30

Butt, et al. (2017) did a randomized controlled 
study	which	was	designed	to	evaluate	the	effectiveness	
of compression therapy and exercise in the treatment 
of lymphedema in 30 patients with breast cancer. 
And concluded that both the treatment techniques, 
compression bandage and compression bandage along 
with	 exercise	 are	 effective	 in	 reducing	 lymphedema	
and pain; but, clinically, compression bandage along 
with	exercise	 is	more	effective.31 According to a study 
done	by	Ezzo	J,	et	al.	(2015)	to	assess	the	efficacy	and	
safety	of	MLD	in	 treating	BCRL	included	randomized	
controlled trials (RCTs) or quasi-RCTs of women with 
BCRL.	 Concluded	 that	 MLD	 is	 safe	 and	 may	 offer	
additional	benefit	to	compression	bandaging	for	swelling	
reduction. Compared to individuals with moderate-to-
severe	BCRL,	those	with	mild-to-moderate	BCRL	may	
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be	the	ones	who	benefit	from	adding	MLD	to	an	intensive	
course of treatment with compression bandaging.32

In a study done by Moattari, et al. (2012) to evaluate 
the	effect	of	combined	decongestive	therapy	(CDT)	and	
pneumatic compression pump on lymphedema indicators 
in patients with breast cancer related lymphedema 
(BCRL)	 concluded	 that	 CDT	 significantly	 reduced	
mean	 volume	 and	mean	 circumference	 of	 the	 affected	
limb,	 and	 significantly	 increased	 shoulder	 joint	 range	
of motion and the use of compression pump along with 
CDT	gives	more	desirable	effects.33	Whereas	in	a	study	
done by Uzkeser, et al. (2013) showed that the addition 
of IPC to the therapy may not provide any additional 
benefit	for	upper	extremity	impairments.1

S Randheer, et al. (2011) did a prospective study 
and found that CDT combined with long term self-
management	 is	 effective	 in	 treating	 post	 mastectomy	
lymphedema.10	And	 in	 a	 study	 on	 effect	 of	 CDT	 and	
home	program	on	health	related	QOL	in	post	mastectomy	
patients done by Melam, et al. (2016), it was found that 
remedial exercises and home program in addition to 
MLD	and	CB	resulted	in	improved	QOL.	Incorporation	
of remedial exercises and a home program was found to 
be	effective	in	long	term	management	of	lymphedema.34 

Some studies suggested advancements in the 
components of CDT, Ha, et al. (2017) concluded that 
the	 combination	 of	 MLD	 and	 PNF	 induces	 potent	
synergistic	 effects	 on	 edema	 volume,	 shoulder	 range	
of motion (ROM), pain, and depression in patients 
with lymphedema. In addition, an increased rate of 
axillary	 arterial	 blood	 flow	 in	 PNF-treated	 patients	
provide a potential physiological mechanism by which 
local	 arterial	 pulsation	 in	 the	 affected	 extremity	 plays	
a positive role in the treatment of lymphedema.35 And 
according to a case study done by Do Junghwa, et al. 
(2017), it was concluded that the use of an additional pad 
and	taping	on	a	large	edematous	site	with	fibrotic	changes	
has demonstrated a positive result in lymphedema 
management for a post mastectomy patient.36

CONCLUSION

Based	 on	 sufficient	 amount	 of	 evidence,	 it	 can	 be	
concluded that use of complete decongestive therapy 
and	 pneumatic	 compression	 is	 effective	 in	 reducing	
edema, pain and in enhancing upper limb functions 
by facilitating the lymphatic system. CDT improves 

overall	 quality	 of	 life	 and	 is	 effective	 for	 various	
degrees of lymphedema: mild, moderate, or severe; 
early or late onset; recent or chronic; in patients with 
active cancer; and in palliative care situations. The 
use of pneumatic compression together with CDT was 
found	to	be	effective	in	increasing	the	range	of	shoulder	
joint	 motion,	 but	 when	 used	 individually	 pneumatic	
compression	has	no	 effect	 on	 lymphedema.	Therefore,	
further controlled studies involving a larger number of 
patients over a longer period are needed to investigate 
the	 effects	 of	 pneumatic	 compression	 on	 functional	
limitations	 of	 the	 upper	 limbs.	 Lymphedema	 is	 one	
of the most important factors that elicit daily stress in 
breast cancer survivors since there is no cure for this 
condition.	 Lifelong	 adherence	 to	 prescribed	 treatment	
regimen is required to prevent progression of disease. 
Adherence to the prescribed management routine can 
be	difficult	because	even	the	most	customized	garments	
or sleeves sometimes are uncomfortable, unsightly, and 
laborious to put on. A constellation of complex factors 
(e.g.,	 physical,	financial,	 aesthetic,	 time)	 can	 influence	
survivors’	 adherence	 with	 management	 routines.	 To	
reduce the risk of lymphedema and maintain optimal 
lymphedema management, patient self-care is ultimately 
necessary to promote lymph drainage and prevent 
inflammation	 infection.	 Optimal	 self-care	 typically	
includes adherence to risk reduction behaviours, optimal 
weight management, use of compression garments, 
exercises, healthy lifestyle practices, and seeking 
assistance for lymphedema-related problems.
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ABSTRACT

Background: Acapella	 is	 responsible	 for	 increasing	 the	 efficiency	 to	 remove	 the	 secretions,	 the	Flutter	
helps airway clearance by vibrating the airways to loosen mucous and Active cycle of breathing technique 
is useful for improving lung function.

Methodology:	50	subjects	of	age	group	between	35-80	years,	were	screened	according	to	GOLD	criteria	
having	MILD,	MODERATE	 and	 SEVERE	CRITERIA,	 out	 of	which	 40	 patients	were	 under	 inclusion	
criteria.	3	days	protocol	was	given.	Three	groups	for	treatments	i.e	GROUP	A,	B	and	C;	ACBT,	FLUTTER	
and Acapella respectively were divided. Pre PFT was done on the 1st day and post PFT was on 3rd day. The 
pre and post values were compared.

Result: The comparison was done between three groups and within the groups the p-value for FEV1 for 
(group	A)	p=	0.000,	 (group	B)	p=0.004	and	(group	C)	p=0.002;	 for	FVC	(group	A)	p=0.000,	 (group	B)	
p=0.005	and(group	C)	p=0.004	;	for	FEV1/FVC	(group	A)	p=0.98,	(group	B)	p=0.12	and	(group	C)p=0.38;	
for	PEFR	(group	A)	p=0.025,	(group	B)	p=0.007	and	(group	C)	p=0.025	and	for	MVC/FEF25-75% (group A) 
p=0.02,	(group	B)	p=0.04	and	(group	C)	p=	0.24	and	for	between	the	group,	the	p-value	for	FEV1 is 0.93 
for the three groups, for FVC is 0.49, for FEV1/FVC	is	0.78,	for	PEFR	is	0.71	and	for	MEFR	or	FEF25-75% is 
0.96.	Therefore,	it	was	not	statistically	significant	among	the	group.

Conclusion:	Thus,	the	conclusion	of	the	study	is	that	the	ACBT,	flutter	and	ACPELLA	had	a	positive	effect	for	the	
condition	among	their	respective	group.	Between	the	groups,	there	was	no	treatment	more	effective	than	the	other.

Keywords: Active Cycle of Breathing Technique, FLUTTER , ACAPELLA, COPD, Lung Function.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) 
kills more than 3 million people every year, making it 
the 4th largest cause of death in the world [1]. COPD 
is	 associated	 with	 significant	 morbidity	 and	 mortality	
worldwide and is currently a global health priority [2]. 
According	to	crude	estimates,	30	million	people	suffer	
with COPD in India, and these numbers are only 
going to increase in the forthcoming years [1]. Chronic 
obstructive pulmonary disease (COPD) is a progressive 
inflammatory	 disease	 of	 the	 lung	 characterized	 by	
chronic bronchitis, airway thickening and emphysema 
[3]. The progression of COPD is associated with 
increasing frequency and severity of exacerbations [4]. 
COPD is characterised by	the	persistence	inflammation	

of the airways, lung parenchyma and its vasculature.
Expiratory	 flow	 limitation	 is	 the	 pathophysiological	
hall	mark	of	the	COPD.	Expiratory	flow	limitation	with	
dynamic collapse of the small airways comprises the 
ability of patient to expel air during expiration, resulting 
in	air	trapping	and	lung	hyperinflation	[5].

Pathologically,	 COPD	 is	 characterized	 by	 diffuse	
inflammation	 of	 lung	 parenchyma	 and	 airways.	 The	
inflammatory	 response	 in	 emphysema	 typically	 shows	
evidence of the activation of innate and acquired 
inflammatory	 processes.	 The	 accumulation	 of	 these	
components	contributes	to	the	lung	injury	in	these	patients	
and serves as a self-perpetuating stimulus for further 
immune	 activation.	 The	 mobilization	 of	 inflammatory	
cells to the lung leads to the release of potentially 
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destructive mediators, including tissue proteases 
and cytokines, which directly contribute to tissue 
remodeling and destruction. These mediators include 
chemoattractant factors, most notably chemokines, 
which	serve	to	attract	additional	inflammatory	cells [6],[7]

Stage I: Mild FEV1/FVC < 0.70
FEV1 ≥	80%	predicted

Stage II: Moderate FEV1/FVC < 0.70
50%	≤	FEV1 <	80%	predicted

Stage III: Severe FEV1/FVC < 0.70
30%	≤	FEV1 < 50% predicted

Stage IV: Very Severe FEV1/FVC < 0.70
FEV1 < 30% predicted or FEV1 < 50% predicted plus 

chronic respiratory failure

Dyspnea, the hallmark symptom of COPD, is the 
reason most patients seek medical attention and is a 
major	 cause	 of	 disability	 and	 anxiety	 associated	 with	
the	 disease.	Chronic	 and	 tenacious	cough	often	 the	first	
symptom of COPD to develop by the patient as an expected 
consequence of smoking and/or environmental exposures. 
Wheezing	 and	 chest	 tightness	 are	nonspecific	 symptoms	
that	 may	 vary	 between	 days.	 Weight	 loss	 and	 anorexia	
are common problems in advanced COPD. Spirometry 
should be undertaken in all patients who may have 
COPD.	 It	 is	 needed	 to	make	 a	 confident	 diagnosis	 of	
COPD and to exclude other diagnoses that may present 
with similar symptoms. Spirometry should measure 
the volume of air forcibly exhaled from the point of 
maximal inspiration (forced vital capacity, FVC) and 
the	volume	of	air	exhaled	during	the	first	second	of	this	
manoeuvre (forced expiratory volume in one second, 
FEV1), and the ratio of these two measurements (FEV1/
FVC) should be calculated. Spirometry measurements 
are evaluated by comparison with reference values based 
on age, height, sex, and race (use appropriate reference 
values). The classes of medications commonly used 
in treating COPD are Fenoterol, Salbutamol (albuterol), 
Terbutaline, Ipratropium bromide, Oxitropium bromide, 
Tiotropium, Fenoterol/Ipratropium, Salbutamol/Ipratropium, 
Aminophylline, Theophylline (SR), Beclomethasone, 
Budesonide, Fluticasone, Triamcinolone, and Prednisone 
Methyl-prednisolone [8].

The active cycle of breathing technique (ACBT) and 
the forced expiratory technique (FET) are commonly used 
to promote airway clearance for individuals with chronic 
lung disease characterised by copious secretions[16]. 

Treatment methods that aim to clear secretions 
may decrease the frequency of infections, therefore 
preventing further airway damage and deterioration 
of lung function, and potentially reducing the rate of 
progression of lung disease. The FET consists of one or 
two	 forced	expirations	or	huffs,	 followed	by	breathing	
control (relaxed breathing).The FET is an integral part 
of	 the	ACBT,	 in	 conjunction	 with	 thoracic	 expansion	
exercises and interspersed periods of breathing control. 
A typical ACBT cycle therefore consists of breathing 
control, thoracic expansion exercises, breathing control, 
and	 the	 forced	 expiratory	 technique	 (huffing).	 The	
number and frequency of each of the components of 
the ACBT can be altered, but all components of the 
cycle must be present, and interspersed with breathing 
control[9].

The Acapella is a newer device that in addition 
to generating a positive pressure has an oscillatory 
component, causing airway vibrations. These vibrations 
may	have	added	benefit	over	 the	PEP	mask	 in	helping	
to dislodge thick, sticky secretions from the airway 
walls. Airway oscillation may also decrease mucous 
viscoelasticity[14]. The Acapella, with its oscillatory 
function,	flexibility	of	position	 for	use,	 and	 the	option	
for measuring the pressures generated has the potential 
to be a useful tool in CF management [10].The Acapella 
is a small hand held device for airway clearance. It has 
both resistive and vibratory features, which help loosen 
and clear secretions from your chest.

Fig. 1: ACAPELLA DEVICE

The Flutter is a small handheld pipe-shaped 
device that has a hard plastic mouthpiece at one end, a 
perforated plastic cover at the other, and a stainless-steel 
ball resting in a plastic cone on the inside. It is portable 
and relatively inexpensive and can be used on its own[11]..
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Spirometry is a physiological test that measures 
how an individual inhales or exhales volumes of air 
as a function of time. The primary signal measured 
in	 spirometry	 may	 be	 volume	 or	 flow.	 Spirometry	 is	
invaluable as a screening test of general respiratory 
health in the same way that blood pressure provides 
important information about general cardiovascular 
health. Spirometry can be undertaken with many 
different	 types	of	 equipment,	 and	 requires	 cooperation	
between	 the	 subject	 and	 the	 examiner,	 and	 the	 results	
obtained will depend on technical as well as personal 
factors [12]. Inspired and expired lung volumes measured 
by Spirometry are useful for detecting, characterising 
and quantifying the severity of lung disease. [13]. The 
most common parameters measured in spirometry are 
Vital capacity (VC), Forced vital capacity (FVC), Forced 
expiratory volume (FEV) at timed intervals of 0.5, 1.0 
(FEV1),	 2.0,	 and	 3.0	 seconds,	 forced	 expiratory	 flow	
25–75%	(FEF	25–75)	and	maximal	voluntary	ventilation	
(MVV),also known as Maximum breathing capacity. 
Other tests may be performed in certain situations.

	Physiotherapy	should	be	offered	to	patients	with	a	
variety of medical respiratory conditions, with the aim 
of breathlessness management and symptom control, 
mobility and function improvement or maintenance, and 
airway clearance and cough enhancement or support. The 
principal goals of pulmonary rehabilitation are to reduce 
symptoms, improve quality of life, and increase physical 
and emotional participation in everyday activities. 
The components of pulmonary rehabilitation vary 
widely from program to program but a comprehensive 
pulmonary rehabilitation program includes exercise 
training, nutrition counseling, and education. [14]. 

CPT comprises 5 separate elements introduced by 
the Cystic Fibrosis Foundation in 1997: postural drainage 
(PD), percussion (P), vibration (V), deep breathing, 
and directed cough (DC). The term CPT is often more 
broadly used to describe airway clearance techniques 
and does not have to include all the above elements [15].

As there are many evidence for comparing 
the physiotherapy techniques used in the cystic 
bronchiectasis,	 where	 the	 ACBT	 and	 flutter	 was	
compared	but	the	results	was	both	are	effective,	similarly	
there are also evidence for comparing ACBT with 
acapella	 in	 cystic	 fibrosis,	where	 both	 are	 as	 effective	
as each. As there is no evidence for comparing the two 

equipments working on the forced expiratory techniques 
and ACBT on COPD, so the study over comparing these 
techniques was done.

Fig. 2: Cycle of active cycle of breathing technique.

Inclusion Criteria:

 1. Patients having 10-15 years of smoking history.

	 2.	Age	criteria	of	35-80yrs

	 3.	Patients	 fulfilling	 and	 coming	 under	 GOLD	
criteria of mild and moderate COPD, where post 
bronchodilator- FEV1	 /FVC	 between	 30-80%	
(group A mild, group B moderate and group C 
severe). Post bronchodialotar-FEV1/FVC should 
be (0.70).

 4. MRC scale grade 1 and grade 2.

Exclusion Criteria:

	 1.	Subjects	having	any	kind	of	Infective	pulmonary	
conditions. 

	 2.	Also	the	subjects	with	breathlessness	with	grade	4	
and grade 5.

	 3.	Patients	suffering	from	restrictive	lung	disease.

METHOD

Ethical	 clearance	 was	 obtained.	 45	 subjects	 were	
screened according to the inclusion and exclusion 
criteria.	 42	 subjects	were	 taken	up	 and	procedure	was	
explained to them and informed consent was taken. 
According	to	fish	bowl	method,	allocation	was	done,	the	
patients were asked to choose the chit and accordingly, 
they were allocated their respective group and their 
techniques.	Group	A	received	ACBT	technique,	Group	
B	 received	 flutter	 and	 group	C	 received	ACAPELLA.	
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After the allocation Pre PFT was done and data were 
recorded. 3 days of training were given and then Post 
PFT was done on all the patients for reassessment. 

The patients of Group A, ACBT, consisting of 9 
patients,	were	positioned	 in	 a	 semi	 fowler’s	 position	 and	
instructed to perform the three phase of ACBT i.e. breathing 
control, thoracic expansion and forced expiration technique. 
The patients were given postural drainage positions or the 
semi	 fowler’s	 position	 according	 to	 the	 condition	 of	 the	
patient. The patient was made to relax the upper chest and 
shoulders, made to use the lower chest, diaphragm and took 
normal 3-4 tidal volume breaths (breathing control) (BC) 
for 5 to 10 seconds. The patient was instructed to place 
the hand over the abdomen for the more concentration on 
breathing. In thoracic expansion phase (TEE), the patient 
was asked to breathe deeply and percussion was given 
by the therapist laterally over the chest. In each session 
3-4 thoracic expansion exercise was given. The cycle of 
breathing control and thoracic expansion was repeated as 
shown in the fig 2. The same procedure was repeated for 
the next 2 consecutive days for the same patient. Group 
B: FLUTTER treatment where 14 patients were alloted. 
GROUP C	 were	 given	ACAPELLA	 having	 19	 patients.	

For	 the	 FLUTTER	 it	 was	 placed	 in	 the	 patient’s	 mouth	
and the patient inspired through the nose or through the 
mouth	by	breathing	around	the	flutter	mouthpiece.	For	the	
ACAPELLA,	the	resistance	was	set	by	the	therapist	for	the	
patient	according	 to	 the	patient’s	comfort	as	 the	dial	was	
turned clockwise to increase the resistance from low to 
high. The patient was made to breathe 5 regular breaths and 
alternate	with	5	long	slow	deep	breaths	.	Lastly	the	sputum	
was collected by the sputum mug and the patient is made to 
relax. Thus the same procedure was followed for the 3 days 
as the treatment session.

DATA ANALYSIS AND RESULT

The	data	was	analysed	for	its	statistical	significance	
using	Wilcoxon	Signed	Ranked	test	for	the	significance	
of each group and between the group and among the two 
groups, test applied was paired t-test. They were applied 
for 5 outcome measure like FEV1, FVC, FEV1/ FVC, 
PEFR and MEFR or FEF25-75% there	 were	 significant	
difference	between	the	pre	and	post	values	between	the	
group	 and	 it	 was	 statistically	 significant.	 Among	 the	
groups,	the	values	were	not	statistically	significant.(table	
1) when using ANNOVA testing.

Table 1: Showing the values of standard deviations and p value for the three groups for 5 outcome measure

GROUP A GROUP B GROUP C
SD P VALUE SD P VALUE SD P VALUE

PRE POST PRE POST PRE POST
FEV1 0.35 0.38 0.000 0.30 0.32 0.004 0.32 0.42 0.002
FVC 0.50 0.50 0.000 0.55 0.67 0.005 0.60 0.65 0.004

FEV1/ FVC 10.40 10.26 0.98 9.56 10.54 0.12 8.94 7.45 0.38
PEFR 1.18 1.34 0.025 1.1.3 1.26 0.007 1.22 1.67 0.025
MEFR 0.27 0.40 0.02 0.23 0.30 0.04 0.19 0.29 0.24

DISCUSSION

Results	 of	 this	 study	 showed	 significant	
improvement in the PFT parameter for the patients using 
three treatments within the group. Among the group, 
there	was	no	significance	as	three	of	the	each	treatment	
were	as	effective	as	each	other.

There are numerous studies which concluded the 
improvement for FEV1 as decreases in the airway 
resistance and the air reaches the collateral due to relaxation 
and	expansion	created	by	ACBT,	backflow	created	by	the	
acapella	and	also	by	the	vibrations	from	flutter.

For FVC, it has occurred due to alveolar opening 
which helps in improving the airway resistance by clearing 
the	secretion.	Researches	have	been	done	where	the	effect	
of the ACBT in improving the airways resistance proves 
that the physiology of the ACBT and also the FET helps 
in improving the forced vital capacity. Mikelsons C. in his 
article of ‘The role of physiotherapy in the management of 
COPD’	in	the	journal	of	Respirsatory	Medicine	concluded	
that The use of FET has also been demonstrated to be 
effective	in	sputum	clearance	in	COPD,	with	FET	and	PD	
being	more	effective	 than	cough	alone(19) which improves 
the FEV1/FVC parameters. 
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Nisha	 Shinde	 and	 Shinde	KJ	 in	 their	 research	 for	
body positioning found out that body position plays a 
major	role	in	the	airway	maintenance	in	COPD	patients	
during forced expiration in standing, the greater recoil 
of lung and chest wall combined with higher pressure 
generated by abdominal contractions pushes the air at 
high speed through the narrowing airways resulting in 
higher PEFR.

The reduction of airway resistance by ACBT, 
vibration	of	the	flutter	and	also	the	back	flow	created	by	
acapella, among the three groups, the MEFR or FEF25-

75% has been increased for the ACBT and it depicts that 
ACBT	is	 the	effective	 technique	 in	 improving	 the	mid	
expiratory	flow	rate.

Thus	between	the	three	groups,	the	p	value	>0.05	so	
it	clearly	states	that	there	no	such	significance	between	
the group. 

CONCLUSION

In	 this	 study	we	concluded	 that	ACTIVE	CYCLE	
OF	 BREATHING	 TECHNIQUE	 (ACBT),	 FLUTTER	
and	ACAPELLA	are	effective	among	the	COPD	patients,	
to improve the lung function when compared within the 
group.	Among	the	 three	groups,	 they	were	as	effective	
as	 each	 of	 them,	 there	 was	 no	 significant	 difference	
between them.
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ABSTRACT
Background: One	minute	Sit-Up	Test	is	a	physical	fitness	battery	commonly	used	to	evaluate	the	endurance	
of an athlete. Performing as many repetitions of sit-up as possible in one minute duration of time reveals the 
endurance level of that athlete which can be used in future for planning the training program.
Objectives: To determine the standard value of one minute Sit-Up Test in the athletes of Belagavi.
Methodology: 220	athletes	(n	=	220)	were	screened	for	the	study.	The	age	criteria	for	this	study	was	18	to	
25 years. Participants were briefed about the nature of the study. Those willing to participate were given 
5 minutes of warm up before sit up procedure and after warm up they were told to perform sit up for one 
minute. The test were performed in three trials and the best value of the three trial were recorded.
Results: The ranges of sit up repetitions per minute in the athletes of Belagavi were from 20 to 76. The average 
sit	up	repetitions	per	minute	for	male	and	female	athletes	is	36.04	±	6.37	and	30.82	±	6.81	respectively.	
Conclusion: The conclusion of this study revealed that the athletes of the Belagavi city have good endurance 
capacity	as	the	average	sit	up	repetitions	per	minute	for	them	falls	under	the	Good	Grade	category.
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INTRODUCTION

Testing and maintaining muscle endurance in the 
athletes is always considered as an important criteria 
for their sports performance.1 In athletes, maintaining 
abdominal muscles endurance is of more important 
for core stability and back support required for long 
durational performance.4,5 This is because, the ability 
to control the position and motion of the trunk over 
the pelvis results in optimum production, transfer and 
control of force and motion to the terminal and distal 
segment in integrated athletic activities hence enhancing 
the sports skill and performance.1,16 However, there is 

always a debate about the testing measures of endurance 
level in an athlete.

According	 to	 the	 present	 sports	 fitness	 concept,	
field	based	tests	are	used	instead	of	laboratory	tests	for	
the evaluation of the motor skills, muscular endurance 
and strength in athletes.2	 Generally,	 timed	 Weighted	
Squat (ST), Push-Up Test (PUT), Sit-Up Test (SUT), 
and Curl-Up Test (CUT) are used for the evaluation 
of the endurance level in an athlete.3 The timed Sit-
up test (SUT) is commonly performed by athletes that 
defines	 the	endurance	of	 the	 abdominal	 and	hip	flexor	
muscle and also maintains the core muscle stability.3,12 
It also helps to correlate the core muscles stability with 
action of distal muscles and to maintain this correlation 
always positive.3	 Also,	 SUT	 has	 greater	 effect	 in	 the	
rehabilitation	of	the	injured	athletes	enhancing	the	time	
laps	in	order	to	return	to	sports	after	an	injury.4

In One Minute SUT, performing as much number of 
sit-up repetitions rates the level of endurance.6 But there 
are	no	any	specific	standard	values	of	Sit-up	repetitions	
for one minute duration. The number of repetitions 
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depend upon the athletes and the type of sports they play. 
In	practice,	many	athlete	fitness	professionals	have	to	go	
for the endurance test prior to exercise routine for each 
athletes. This gives unequal and non-standardized value 
which	 might	 provide	 improper	 and	 unreliable	 fitness	
program for them.6 Therefore, a baseline data is required 
for timed sit-up program to apply on the athletes as 
utterly	or	nationally	fitness	batteries.

There are various factors contributing muscular 
endurance	in	athletes,	comprising	muscle	strength,	fibre	
type, training, diet, environmental condition, etc. It has 
been found that any changes in geographical conditions 
influences	 the	muscular	 endurance	 of	 an	 athlete.10 The 
level	 of	muscular	 endurance	 in	 athletes	 from	 different	
states	 or	 countries	 differ	 from	 each	 other.10,17-19 Thus, 
a standard value of timed sit-up repetition in the 
athletes	from	different	geographical	 location	should	be	
determined.  There is paucity of evidences tabulating this 
value in Indian athletes. Hence, this study is intended to 
determine the standard value of one minute sit-up test 
in the various athletes of Belagavi. This value might be 
useful in future to set the abdominal endurance program, 
to rate the endurance level and even to train the athletes 
of Belagavi further to match global standards.

METHODOLOGY

Ethical Clearance was obtained from the Institutional 
Ethical	Committee.	220	athletic	subjects	of	Belagavi	were	
screened. Both male and female athletes of age group 
18	 to	 25	 years	 of	 Belagavi	 were	 included	 in	 the	 study.	
Any athletes taking medicines regularly or under diet 
restriction regimen, having any discomfort or back pain 
while	 performing	 trunk	 flexion	 activity,	 or	 having	 any	
recent abdominal pain or surgery were excluded in the 
study.	Also,	the	female	athletes	during	first	two	days	of	the	
menstrual cycle were excluded.1 They were briefed about 
the nature and procedure of the study. Only those willing to 
participate	were	recruited	for	the	study.	A	Written	informed	
consent was obtained from them. All the participants were 
processed through one minute sit up test.

The test procedure required the athletes to lie down 
on	exercise	mat	with	knees	bent,	feet	flat	on	the	mat	and	
hands	placed	on	ears.	The	athletes’	feet	were	held	by	an	
assistant.	The	assistant	had	to	give	the	command	“GO”	
and simultaneously start the stop watch. On listening 
the	command,	 the	subjects	had	to	lift	 their	upper	body	

and touch their knees with elbows and perform the same 
as many times as possible for next one minute. This 
procedure included three trials of SUT, each for one 
minute.	The	final	score	was	the	best	of	the	three	attempts.	

OUTCOME MEASURES

One	minute	Sit-Up	Test	is	a	physical	fitness	battery	
commonly used to evaluate the endurance of an athlete. 
Performing as many repetitions of sit-up as possible in 
one minute duration of time reveals the endurance level 
of that athlete.3,12

Materials: An exercise mat, a stopwatch and a hand 
held tally counter

Scoring: The completion of one sit up was coming up to 
knee	and	going	back	down	flat	on	the	mat.	Only	correctly	
performed sit up were counted.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 
software 21 version. Comparison and correlation of 
male and females athletes in terms of maximum number 
of	sit	ups	in	one	minute	was	done	using	t	test.	Level	of	
significance	was	set	at	p<0.05.

RESULTS

The total 220 athletes participated in this study, 
out	of	which	108	were	male	athletes	and	rest	112	were	
female athletes. All the participants were competed in 
either college (4), district (104), state (57), national (46) 
or	international	level	(9).	The	participant’s	mean	±	SD	
years	 of	 playing	was	 3.83	 ±	 2.54	 years.	 The	 years	 of	
playing of male athletes was 3.67±2.43 whereas that of 
female was 3.97±2.64 respectively.

The best of three sit up attempts of male was 
36.04±6.37	 while	 that	 of	 female	 was	 30.82±6.8	
respectively.  Figure 1 shows that value of the best of 
three sit up attempts of male was comparatively more 
than females. Table 1 shows the values of the one 
minute sit up repetitions in the athletes of Belagavi city. 
The	standard	repetitions	of	overall	athletes	was	33.38	±	
7.08	in	the	ranges	of	20	to	76.	The	duration	of	playing	
of	 athletes	 had	 significantly	 shown	effect	 in	 the	 sit	 up	
repetitions (Table 2, 3, 4).
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Figure 1: Comparison of male and females with mean Best of three attempts

Table 1: Normality norms of Best of three attempts scores in male, female and as a total

Best time
Total Male Female

Range No Range No Range No
Poor 20.00-26.00 27 20.00-26.00 3 20.00-26.00 24
Good 26.01-40.00 174 26.01-40.00 90 26.01-40.00 84

Excellent 40.01-76.00 19 40.01-66.00 15 40.01-76.00 4
Total 20.00-76.00 220 20.00-66.00 108 20.00-76.00 112

Mean best time 33.38 36.04 30.82
SD best time 7.08 6.37 6.81

Note:	Poor:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Excellent:	>mean+SD

Table 2: Correlation between best of three attempts scores with Duration of playing as a whole

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.2819 3.0247 0.0031*

*p<0.05

Table 3: Correlation between best of three attempts scores with duration of playing in males

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.3423 3.7513 0.0003*

*p<0.05
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Table 4: Correlation between best of three attempts 
scores with duration of playing in females

Variables
Correlation between best of three 

attempts scores with
r-value t-value p-value

Duration of 
playing 0.1666 1.7398 0.0848

DISCUSSION

The primary purpose of this study was to record 
the Sit-Up Test (SUT) for one minute in the various 
athletes of Belagavi City. In this study, 220 athletes from 
Belagavi	 city	 and	 of	 different	 competitive	 level	 were	
participated. The participants were experienced athletes 
having	average	of	3.83	±	2.5	years	of	playing	duration	
in either college level/district level/state level/national 
level/international level competitions.

Previous studies have already proven that sit up 
test is used for testing and maintaining the muscular 
endurance.3 This study supports and add some norms to 
the	study	done	by	Sarah	L.	Strand	et	al.	 (2014)	which	
stated that sit up test is the battery required to check the 
muscular endurance. They had concluded that sit up test 
along with some other test like curls up, push up and 
planks are used to test as well as maintain the muscular 
endurance of the athletes. 

There are studies done for the values of sit up test 
in athletes other than the Indian athletes. That values are 
used	as	the	global	standard.	According	to	Golding	et	al.	
(1986),	 the	normal	values	of	this	test	ranges	from	25	to	
49	repetitions	per	minute	for	male	athletes	whereas	18	to	
43 repetitions per minute for female athletes respectively. 
They	 had	 divided	 into	 seven	 categories	 of	 athletes’	
endurance i.e. excellent, good, above average, average, 
below average, poor and very poor. Similarly, this 
study also graded the endurance level into three grades; 
excellent, good and poor. This study provides the values 
of sit ups test for the athletes Belagavi city to match them 
and even train them as per the global standards.

According	to	Kathryn	M.	Refshauge	et	al,	the	ability	
to perform the exercise using the core muscles in female 
athletes has comparatively less than the male athletes. 
This study also found that the ability to perform the 
sit up repetitions in one minute time duration is more 
in male athletes of Belagavi city in compare to female 

athletes. Besides this the duration of playing the sports 
has	 significantly	 affected	 the	 sit	 up	 repetitions.	 This	
study provides the facts that the endurance level in the 
athlete is more if the athlete is experienced and has the 
longer duration of sports exposure.

Future Scope: The result of this study might be useful 
in future to set the abdominal endurance program as well 
as to rate the endurance level of the athletes of Belagavi 
City. This value will even be helpful to train the athletes 
of Belagavi further to match the global standards. Future 
study must also be conducted to see if the improved core 
endurance	influences	the	performance	of	the	athletes.

Limitations: There must be large sample to generalize 
the value of this test.

CONCLUSION

This study provided the spectrum of the common 
values	of	the	sit	up	test	for	the	different	males	and	females	
Indian athletes. These values might be used as a baseline 
data required for timed sit-up program to apply on the 
Indian	athletes	as	utterly	or	nationally	fitness	batteries.
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ABSTRACT

Background:	Mechanical	low	back	pain	is	an	impairment	of	musculoskeletal	system.Lifetime	prevalence	of	
low	back	pain	is	60-85%.	Frequent	micro-trauma	to	the	structures	of	the	spine,	poor	control	and	stabilization	
leads	to	LBP	and	eventually	causes	functional	limitation.

Purpose:	To	find	whether	Core	Stabilization	Training	with	Pressure	Biofeedback	could	reduce	pain	and	
improves functional activity in patients with mechanical low back pain.

Aim:	To	study	the	effectiveness	of	Core	Stabilization	Training	with	Pressure	Biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Objective:	To	find	out	the	effect	of	core	stabilization	training	with	pressure	biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Method:	The	study	was	conducted	on	30	subjects	between	the	age	group	of	20-25	years	with	mechanical	
low back pain and according to the inclusion criteria were recruited in the study. NPRS at rest and activity, 
Modified	ODI	was	assessed	PRE	and	POST	treatment.

Results:	P	value:	less	than	0.05	for	NPRS	(pain	at	rest	and	activity)and	modified	ODI	i.e.	core	stabilization	
training with pressure biofeedback had statistical improvement in NPRS (Pain at rest and activity) and 
modified	ODI	score.

Conclusion:	Core	stabilization	training	with	pressure	biofeedback	is	effective	in	reducing	pain	(at	rest	and	
activity)	and	functional	disability	in	subjects	between	the	age	group	of	20-25	years	with	mechanical	low	
back pain.

Keywords: Mechanical low back pain, Core stabilization training, Pressure biofeedback unit.

INTRODUCTION

Low	 back	 pain	 is	 a	 common	 musculoskeletal	
impairment	 affecting	 80%	 of	 population	 at	 some	
point in their life. It is an important clinical, social, 
economic	 and	 public	 health	 issue	 affecting	 population	
indiscriminately. It is considered to be one of the leading 
causes of disability contributing to more sickleaves1. In 
India	incidence	of	LBP	in	general	population	was	found	
to	be	23.09%	and	has	lifetime	prevalence	of	60-85%	2.

Mechanical	 low	back	pain	 can	be	defined	as	back	
pain caused by placing abnormal stress and strain on 
vertebral column and muscles typically, arises from bad 
habits, such as poor posture, poorly designed seating 

and improper bending and lifting activities. Mechanical 
low back pain is characterized by increase in pain with 
motion	and	decreases	with	rest.	Chronic	pain	is	defined	
as pain lasting more than 12 weeks3. Characteristic 
features of mechanical low back pain: pain often refers 
to	the	buttocks	and	thigh,	morning	stiffness,	there	is	pain	
on	forward	flexion	and	aggravated	by	motion4.

Core	stability	exercise	can	be	defined	as	restoration	
of augmentation of the ability of the neuro-muscular 
system to control and protect the spine from the 
injury.	The	 local	muscles	are	 said	 to	be	crucial	 in	 this	
mechanism.5 Muscles related to core stability are 
multifidus,	 transverses	 abdominis,	 external/internal	
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oblique abdominis, paraspinalis. It has been speculated 
that this method of training may be useful in decreasing 
the risk of back pain.6 Previous studies suggested 
that Core stabilization exercises showed marked 
improvement, while treating for long duration such as 
8	weeks	duration.	So	this	study	was	framed	with	shorter	
duration of 2 weeks.

Hence	this	study	was	intended	to	find	whether	Core	
Stabilization Training with Pressure Biofeedback could 
reduce pain and improve functional activity using NPRS 
and	Modified	Oswestry	index	in	patient	with	mechanical	
low back pain.

AIM

To	 study	 the	 effectiveness	 of	 Core	 Stabilization	
Training with Pressure Biofeedback in reducing pain and 
improving	functional	activity	in	subjects	with	mechanical	
low back pain between the age group of 20-25 years.

OBJECTIVE

To	find	out	 the	effect	of	core	stabilization	 training	
with pressure biofeedback in reducing pain and 
improving functional activity for 2 week period in 
subjects	with	mechanical	low	back	pain	between	the	age	
group of 20-25 years.

MATERIAL AND METHOD

It was an experimental study conducted on 30 patients 
with mechanical low back pain age between 20-25yrs was 
taken from NDMVP hospital. Convenient sampling with 
random allocation method was used in the study.

Figure 1: Materials used

Inclusion Criteria:

 z Male/female patients between the age group 20-25 
years having mechanical low back pain persisting 
for at least 6 months upto1 year.

 z A current pain level ranging less than 7 on the self-
reported Numeric pain rating scale (NPRS).

 z Patients complaining Pain when standing or sitting 
for a long time or Pain when driving long distance, 
getting in and out of a car or lifting activities.

 z Patient with minimum and moderate disability 
based	on	Modified	Oswestry	disability	index.

Exclusion Criteria:
 z Structural deformity
 z Systemic	inflammatory	disease
 z Nerve root compression
 z History of spinal surgery or fractures.

PROCEDURE

Subjects	clinically	diagnosed	with	mechanical	 low	
back pain were screened according to inclusion and 
exclusion criteria. Ethical clearance was obtained and 
informed	consent	was	taken	from	each	subject.	Subjects	
were	 briefed	 about	 the	 study	 &	 the	 intervention.30	
Patients were recruited and were given core stabilization 
training	 with	 pressure	 biofeedback.	 The	 effect	 of	
intervention was measured using outcome measures 
comprising of NPRS (pain at rest and activity) and 
Modified	ODI	before	and	after	2	weeks.

 1. Curl up: Subjects	 knees	 were	 bend	 from	 the	
supine position, knees were stabilized by the 
therapist. Directions were given to move head and 
shoulder slowly from the ground.

 2. Right Side Bridge:	Subjects	were	moved	to	right	
side lying and upper arm was aligned vertical on 
the	ground	and	elbow	flexed	to	90	degrees,	right	
elbow was on the ground and forearm rested on 
the	floor.	The	participants	were	asked	to	raise	the	
pelvis	from	the	floor	between	knees	and	elbows;	
and was instructed to hold it in a straight line 
“plank” position.7

Figure 2: Right Side Bridge
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 1. Birddog:	Subjects	were	instructed	to	stretch	left	
arm and right leg in a row simultaneously from 
the four-foot position.

 2. Transverse abdominus activation with pressure 
biofeedback:

 z Participants were instructed to lie in hook lying 
position.

 z A	pressure	Bio	feedback	cuff	was	placed	under	the	
first	lumbar	vertebra	to	second	sacral	vertebra	and	
was	inflated	to	40mmhg.

 z Participants were instructed to draw in his or her 
navel gradually (ADIM) and maintain the target 
pressure without any pelvic motion.

 z And while performing ADIM, pressure was 
increased to 2mmhg from the baseline i.e. from 40-
42mmhg.

Figure 3: Abdomen Drawing-in maneuver with 
pressure biofeedback

Intensity of each exercise: Each set: 5 sec hold, 5sec 
rest, 10sets.

Frequency of each exercise: 5 times a week for 2 weeks.

RESULT

Table 1: Intra-group comparison of Pain (NPRS) at rest

Parameter Follow up

Pain (NPRS at 
rest)

Pre Tx score 2.83	±		0.80
Post Tx score 1.48	±		0.63

t value 14.97
P-value (Intra-

group)
Pre-Rx v/s Post 

Rx
0.0001 

(Significant)

Values are Mean ± Standard deviation. P-values 
are	 obtained	 using	 paired	 t-	 test,	 after	 confirming	 the	
underlying normality assumption. P-value<0.05 is 
considered	to	be	statistically	significant.

Table 2: Intra-group comparison of Pain (NPRS) on 
activity

Parameter Follow up

Pain (NPRS at 
activity)

Pre Tx score 5.41	±		0.68
Post Tx score 3.38	±		0.68

t value 33.665
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

Parameter Follow up

Modified ODI 
(%)

Pre Tx score 27.3 ± 6.57
Post Tx score 17.24 ± 5.46

t value 25.7806
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

RESULT

The	 Pain	 (NPRS)	 at	 rest	 and	 activity,	 Modified	
ODI	Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

This	 study	was	aimed	 to	find	out	 the	outcomes	of	
core stabilization exercises using pressure biofeedback 
in reducing pain and functional disability in mechanical 
low	 back	 pain.	 This	 study	 included	 30	 subjects	 with	
mechanical low back pain of both genders between age 
group of 20-25 years. Through convenient sampling 
they were recruited randomly in the study and received 
core stabilization exercises using pressure biofeedback. 
Pain was measured using NPRS before intervention and 
after 2 weeks of intervention. Functional disability was 
measured using ODI before intervention and after 2 
weeks of intervention.

VARIABLE 1: PAIN (NPRS) AT REST

Using paired t test for analysis mean pre treatment 
Pain (NPRS) at rest score ,the p value obtained was 
<0.05	 which	 implies	 that	 it	 is	 statistically	 significant.	
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Thus	treatment	had	an	effect	in	reducing	pain	at	rest	in	
patient with mechanical low back pain after 2 weeks of 
treatment. The result found in our study is accordance 
with	 study	 done	 by	 Serish	 ali	 et	 al	 (2017)	 on	 effect	
of lumbar stabilization exercises in the management 
of chronic low back pain. It was 2 weeks protocol. 
Outcome	 measures	 used	 were	 NPRS,	 Modified	 ODI	
and goniometer. The study concluded that lumbar 
stabilization along with conventional physiotherapy 
are	found	to	be	more	effective	in	chronic	low	back	pain	
management in reducing pain and functional disability.8

One of the important factors that modulate nociceptor 
sensitivity is the acidity (pH) of the surrounding tissue 
in the lumbopelvic region. An altered pH of the local 
muscles of the lumbopelvic region is related to the 
accumulation	 of	 inflammatory	 soup	 and	 mechanical	
sensitization of the peripheral and central nocicepetor 
among	patient	with	chronic	low	back	pain.	Goal	of	Core	
stabilization exercises is to increase circulation and 
movements of the lumbopelvic region to wash out the 
retained	 inflammatory	 mediators	 and	 facilitate	 muscle	
activation and thus reduces the low back pain.9

Reduction in pain may also be due to Core exercises 
enhances the endurance of central part of the trunk, 
reduces	 the	 tension	 in	 the	 ligaments	 and	 joints	 of	 the	
spine	 fix	 them	 in	 the	 neutral	 position	 reduce	 the	 pain	
intensity.10

VARIABLE 2: PAIN (NPRS) AT ACTIVITY.

Using paired t test for analysis Pain (NPRS) at 
activity, p value obtained was <0.05 which implies that 
it	 is	 statistically	significant.	Thus	 the	 treatment	had	an	
effect	 in	 reducing	 pain	 during	 activity	 in	 patient	 with	
mechanical low back pain after 2 weeks of treatment.

The result found in our study is accordance with 
studies done by Suresh Babu Reddy (2015) on	Effect	of	
core stabilization program and conventional exercises 
in the management of chronic mechanical low back 
pain .They performed a randomized control trial on 40 
subjects	between	age	group	30-50.	Result	showed	 that	
the	outcome	of	this	study	had	highly	significant	statistical	
changes lead us to the conclusion that “Core stabilization 
program	is	more	effective	in	the	management	of	chronic	
mechanical low back pain than conventional exercises.”11

Reduction of pain on activity may be due to 
Core stability exercises produces low load isometric 

contraction	 thus	 producing	 hypoalgesic	 effect	 on	
contracting body part as it activates central inhibitory 
pain mechanism by static muscle contraction thus 
upsurge the secretion of beta endorphins and activates 
the system that regulates pain. Central inhibitory pain 
mechanism activates secretion of endogenous opioids 
and in turn reduces the pain perception.12

VARIABLE 3: FUNCTIONAL DISABILITY 
[MODIFIED OSWESTRY DISABILITY 

INDEX (ODI)]

Using	 paired	 t	 test	 for	 analysis	 for	modified	ODI	
score, p value obtained was <0.05 which implies that 
it	 is	 statistically	 significant	The	mean	pre-treatment	of	
scores	of	modified	ODI,	the	p	value	obtained	was	<	0.05	
which	implied	that	it	was	statistically	significant	thus	the	
treatment had	 an	 effect	 on	 reducing	 the	 disability	 and	
improving function in patients with mechanical low 
back pain after 2 weeks of treatment.

Similar	study	on	effectiveness	of	core	stabilization	
exercises on functional disability in patients with chronic 
low back pain results of the study were in accordance 
to our study showing improvements in the oswestry 
disability	Questionnaire	scores	post	treatment	performed	
by	Amila	Kapetanovic	et	al.	(2016).13

Reduced disability may be due to improved motor 
control caused by core stabilization training. Motor 
control plays a crucial role in stabilizing spinal system. 
Maintaining lumbar spinal stability involves three 
interactive systems: passive support system, which 
relies on ligaments and fascia of skeletal muscle; the 
active contraction system, in which lumbar spinal 
movements and stability are maintain by contracting 
the core muscles; and the central nervous system which 
place a leading role in motor control. The CNS can 
respond to the sensation produced in active and passive 
system by using the central nerves to control motor 
co-ordination. The CNS governs physical action and 
prevents interference in order to maintain spinal stability 
and lumbar spinal movements.14

Improved functional activity may be due to 
following mechanism it involves stabilization via 
intra-abdominal pressure, which reduces compressive 
forces in the core system. During augmented drawing 
in of the abdominal wall training, the deep abdominal 
muscles contract against the viscera, pushing the viscera 
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superiorly into the diaphragm and inferiorly into the 
pelvic	floor.	This	results	in	increased	abdominal	pressure,	
which elevates the diaphragm and leads to contraction of 
pelvic	floor	musculature	while	concurrently	assisting	in	
intersegmental stabilization of the lumbo-pelvic system 
(Stanton	T	2008).15

Another reason to improve functional activity 
may be due to plastic changes at the brain due to 
exercising	specific	muscle	of	the	lower	back	region.	In	
turn reprogramming the brain for optimal stabilization 
targeting	 right	 muscle	 for	 right	 task	 thus	 the	 subjects	
were more focused and attentive toward exercise by 
giving visual biofeedback during training session.16

CONCLUSION

Core stabilization training with pressure biofeedback 
is	 effective	 in	 reducing	 pain	 (at	 rest	 and	 activity)	 and	
functional	disability	in	subjects	between	the	age	group	
of 20-25 years with mechanical low back pain.

Limitations of the Study

 z No follow up was done after the said duration of 
study hence, long-term outcomes of the both the 
treatment techniques were not evaluated.

 z 	Outcome	measures	were	purely	subjective.

 z Quantitative	measures	were	not	used	to	compare	the	
effect	of	individual	exercises	on	isolated	muscles	to	
know	which	exercise	gives	better	effect	in	reducing	
pain and disability.
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ABSTRACT

Osteoarthritis	 (OA)	 is	 the	most	 common	musculoskeletal	 condition	 affecting	 the	quality	of	 life	of	 older	
adults.	Aim	of	this	experimental	comparative	study	is	to	compare	the	effectiveness	of	proprioceptive	circuit	
exercises	versus	open	kinematics	chain	exercises	on	pain	&	improve	muscle	strength	and	physical	function	
in Osteoarthritis knee patients. The data of 60 OA knee patients were collected from the Parul Sevashram 
Hospital, Vadodara. The patients were divided into two groups, group A was given proprioceptive circuit 
exercises and group B was given open kinematic chain exercises. A pretest outcome measures i.e., NPRS, 
MMT	and	WOMAC	were	given.	Interventions	were	carried	out	for	3	weeks.	The	results	were	derived	by	
using statistical methods with the help of statistics software Mad Calc, within group comparison “paired t 
test”	and	between	group	comparisons	“unpaired	t	test”	was	used.	There	was	significant	differences	in	pretest	
and	post	values	within	two	outcome	variables	of	each	group	but	there	was	significant	differences	seen	when	
two	outcome	measures	of	each	group	were	compared.	The	study	showed	that	both	groups	are	effective	in	
reducing	 pain	 and	 improved	muscle	 strength	&	physical	 function	 in	 knee	 osteoarthritis.	After	 exercises	
between	both	groups	proprioceptive	 circuit	 exercise	group	A	was	 extremely	 statistically	 significant	 than	
open	kinematic	chain	group	B.	So	group	A	indicating	more	reducing	pain	and	beneficial	Effect	on	reducing	
pain, improved muscle strength, physical function in OA knee patients.
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INTRODUCTION

Osteoarthritis (OA) is the most common 
musculoskeletal	condition	affecting	the	quality	of	life	of	
older	adults.		Three	major	physical	impairments,	such	as	
knee	pain,	stiffness,	and	decreased	quadriceps	strength,	
are highly associated with knee OA and are believed to 
contribute to physical disability and progression of the 
disease.1 For patients with knee osteoarthritis, exercise 
is	the	most	common	and	effective	therapy	for	enhancing	
knee function and reducing pain; it is also more cost-

effective	 than	 other	 types	 of	 medical	 interventions.	
However, its mechanism is not fully understood.2 It has 
being estimated that the number of people over the age 
of	65	years	will	be	doubled	in	the	first	two	decades	in	the	
21st century.3 In the third National Health And Nutrition 
Examination Survey (NHANES III), approximately 37% 
of	participants	age	>	60	years	or	older	had	radiographic	
knee OA.4 A recent survey in India reported that the 
prevalence of OA in older adults more than 65 years of 
age was 32.6% in the rural population and 60.3% in the 
urban population.5

There are two types of osteoarthritis. Primary 
osteoarthritis is a chronic degenerative disease that 
is commonly related genetic inheritance.6 Secondary 
arthritis this tends to show up earlier in life, due to an 
injury,	 kneeling	 or	 squatting	 for	 extended	 amounts	 of	
time, diabetes, or obesity.6
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Osteoarthritis is a degenerative condition primarily 
affecting	 the	 articular	 cartilage.	 Changes:	 increase	
in water content and depletion of the proteoglycans 
from	 the	 cartilage	 matrix;	 its	 fibrillation;	 cartilage	
abraded by contact between the opposing articular 
surfaces; underlying bone exposed; subchondral bone 
becomes hard and glossy; bone at the margins of the 
joint	 hypertrophies	 to	 form	 a	 rim	 of	 projecting	 spurs	
known as osteophyte. A similar mechanism results in 
the formation of subchondral cysts and sclerosis.7 The 
loose	 flakes	 of	 cartilage	 incite	 synovial	 inflammation	
and thickening of the capsule, leading to deformity and 
stiffness	of	the	joint.	Often	one	compartment	of	a	joint,	
the	medial	compartment	is	affected	more	than	the	lateral,	
leading to a varus deformity (genuvarum).7 Weaknesses	
of the shock-absorbing and weight-bearing muscles may 
lead to structural damage of the articular cartilage and 
subchondral	 bone,	 as	 well	 as	 decrease	 joint	 stability,	
which is a risk factor for knee OA progression.8

The advantages of a proprioceptive circuit exercise 
are reduced muscle fatigue, which is generally observed 
during resistance exercise, and improved exercise 
efficiency	by	minimization	of	the	recovery	time	between	
exercise sets.2 An	 Open	 Kinematics	 Chain	 (OKC)	 is	
performed	 when	 the	 limb	 is	 not	 fixed	 and	 allowed	 to	
move freely through space. It helps in decreasing the 
joint	 compression.9 Exercise helps in decreasing pain, 
improving strength and endurance, improving range of 
motion and connective tissue elasticity as well as exercise 
decreases functional limitation by improving walking 
speed, gait, physical activity and decreasing depression 
and anxiety.3 An open kinetic chain leg extension exercises 
have been the traditional means of strengthening the 
quadriceps muscle, however several authors report that 
these exercises exacerbate the symptoms in many patients 
with patello-femoral arthritis.10

The strength of the knee extensor muscles was 
greater	 than	that	of	 the	knee	flexor	muscle	at	baseline,	
and an OA related reduction in muscle strength was 
observed only in the knee extensor muscles, that is, in the 
quadriceps muscles, which is deemed as the cause of the 
pain	and	physical	dysfunction	of	the	knee	joint	in	these	
patients8. Thus, such as knee isokinetic exercises, knee 
extension	and	flexion	exercises	from	a	sitting	position,	
straight leg raising exercises, and knee curl exercises)8. 

AIM

To	 compare	 the	 effectiveness	 of	 proprioceptive	
circuit exercises versus open kinematics chain exercises 

on pain and improve muscle strength and physical 
function in osteoarthritis knee patients. 

METHODOLOGY

This was an experimental study carried out in 
College of Physiotherapy, Parul Institute, Vadodara. 
Data	 of	 60	 indoor	 patient	 of	 OA	 Knee,	 age	 between	
40 to 65 years8, irrespective of gender, collected from 
Parul Sevashram Hospital, Vadodara. Study done by 
verbal consent of patients of unilateral of OA knee and 
pain for a duration of more than 3 months8; diagnosis 
with degenerative OA and had radiological stage 2 and 
3	 unilateral	 OA	 knee	 according	 to	 the	 Kellgren	 and	
Lawrence	scale.14 Exclusion of patients of previous and 
recent	traumatic	injury	to	knee,	subjects	with	secondary	
OA knee, serious medical condition such as heart or 
pulmonary conditions, spinal problems and patients with 
recent knee surgery.

The testing procedure was properly explained to 
subjects.	Two	Groups	A	and	B	made.	Each	 consist	 30	
OA	knee	patients.	Group	A	were	perform	Proprioceptive	
Circuit Exercise Program.2 The detail exercise program 
consisted of repetition of walking in place and four 
different	 types	 of	 proprioceptive	 circuit	 exercise,	
including wall slides, half squats, lunges, stationary 
bicycle.	Group	B	were	perform	Open	Kinematic	Chain	
Exercises in form sitting knee extension, prone knee 
bending, hamstring curls, chair scoots were perform in 
sets of 10 repetitions; 1 set of all exercises were perform 
twice a day for the 1st week, and this were progress to 2 
sets twice a day until the 3rd week and then 3 sets twice a 
day until the 5th week. 

To outcome measures of the OA knee patients will 
be performed by following ways: (1) Pain intensity will 
be given by NPRS (Numerical Pain Rating Scale)8,11, 
all the participants completed the NPRS by indicating 
the average pain level experienced before and after the 
intervention.	(2)	WOMAC index	(Western	Ontario	and	
Mc. master universities osteoarthritis index)8,12 perceived 
pain,	knee	stiffness	and	functional	ability	will	be	assess	
by	 WOMAC	 index,	 done	 initially.	 The	 individual	
completing	the	scale,	rated	her	perceived	pain,	stiffness	
and	functional	ability	on	a	5-point	Likert’s	scale	which	
is scored from 0-4 i.e.:- o-none, 1-slight, 2-moderate, 
3-severe, 4-extreme. (3) MMT (Manual Muscle Test)13, 
will be a convenient tool for evaluating the muscle 
strength and level of impairment. Muscle strength is 
rated from 0 to 5 according to the muscle performance 
against resistance.
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Data	analysis	was	conducted	with	Microsoft	Word	
and Excel Medcalac version 17.9.7 have been used to 
generate	graphs,	tables	etc.	Paired	‘t’	 test	was	used	for	
analysis	NPRS,	WOMAC	and	MMT	pre-post	within	the	
Group	A	and	Group	B	with	calculation	of	values	obtain	

as	 data	 during	 study.	 Un-paired	 ‘t	 ’	 test	 was	 used	 for	
analysis	NPRS,	WOMAC	and	MMT	post	 intervention	
between	 Group	 A	 and	 Group	 B	 with	 calculation	 of	
values obtain as data during study.

OBSERVATIONS

Table 1: Comparison of pre and post NPRS in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 7.133 1.008

-3.166 0.746 -3.441	to	-2.88 <0.0001
Post-test 3.9667 1.129

B
Pre-test 7.300 0.8769

-2.500 0.7311 -18.730 <0.0001
Post-test 4.800 1.0635

Table 2: Comparison of pre and post WOMAC in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t – value p - value

A
Pre-test 73.33 8.94

-20.933 5.1457 -22.85	to	-19.011 <0.0001
Post-test 52.40 10.42

B
Pre-test 73.63 7.75

-11.4000 3.3073 -18.880 <0.0001
Post-test 62.23 8.35

Table 3: Comparison of pre and post MMT flexors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.67 0.088 7.6158 <0.0001
Post-test 3.67 0.48

Table 4: Comparison of pre and post MMT extensors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.70 0.085 8.226 <0.0001
Post-test 3.70 0.47

Table 5: Comparison of score difference in flexors and extensors after exercise between Group A & Group B

Muscle Group Mean SD Mean Difference SD Difference t–value p-value

Flexors
A 1.60 0.50

0.93 0.126 7.3928 <0.0001
B 0.67 0.48

Extensors
A 1.60 0.50

0.90 0.125 7.2250 <0.0001
B 0.70 0.47
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Table 6: Comparison of post NPRS, Post WOMAC, post MMT flexors and extensors in Group A & Group B

Test NPRS WOMAC MMT flexors MMT extensors
Group  A B A B A B A B
Mean 3.97 4.80 52.40 62.23 4.60 3.67 4.60 3.70

For	pre	–	post	NPRS	 in	Group	B	 the	 two-tailed	p	
value	 is	 <	 0.0001,	 considered	 extremely	 significant	 t	
=	 -18.730	with	29	degrees	of	 freedom.	For	pre	–	post	
WOMAC	in	Group	B	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 -18.880	 with	 29	
degrees	 of	 freedom.	 For	 pre	 –	 post	 MMT	 flexors	 in	
Group	B	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 7.3928	 with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	 t	=	8.226	with	29	degrees	of	 freedom.	For	
comparison	of	score	difference	in	flexors	after	exercise	
between	Group	A	and	Group	B	 the	 two-tailed	p	value	
is<	0.0001,	considered	not	significant	t	=7.3928	with	58	
degrees	of	freedom.	Comparison	of	score	difference	in	
extensors	after	exercise	between	Group	A	and	Group	B	
the two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

Ganvir	 SD	 et	 al1	 effect	 of	 open	 chain	 exercises	 on	
muscle strength and function in elderly patients with 
knee Osteoarthritis. A hundred patients were randomized 
into	two	Groups.	Experimental	Group	A	performed	open	
chain exercises in form of isometric quadriceps and 
straight leg exercises for 5 days a week for 5 days whereas 
control	Group	B	did	not	perform	any	exercises.	All	 the	
measurements were taken at baseline (week 0) and at the 
end	 of	 the	 trial	 at	week	 5.	 Resulted	 in	 between	Group	
comparisons, pain intensity, and improvement in function 
in	 isometric	 exercises	 Group	A	 at	 the	 end	 of	 5th week 
were	significantly	greater	than		those	of	control	Group	B	
(p<0.05) and concluded the 5 week isometric quadriceps 
exercise	program	showed	beneficial	effects	on	quadriceps	
muscle strength, pain, and functional disability.

For	post	NPRS	between	Group	A	and	Group	B	the	
two-tailed p value is equals 0.0047, considered extremely 
significant	t	=	2.9428	with	58	degrees	of	freedom.	For	
post	WOMAC	between	Group	A	and	Group	B	in	the	two-
tailed p value is equals 0.0002, considered extremely 
significant.	t	=	4.0320 with	58	degrees	of	freedom.	For	
post	MMT	flexors	between	Group	A	and	Group	B	 the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.3928	with	58	degrees	of	freedom.	For	
post	MMT	extensors	between	Group	A	and	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

DISCUSSION

Diminished	 knee	 joint	 proprioception	 is	 highly	
correlated with the level of pain, and the interaction 
between proprioception and muscle strength is closely 
related to functional body movements. This indicates 
that application of proprioceptive circuit exercise 
improves	proprioception	and	knee	joint	muscle	function,	
thereby	reducing	patient	pain.	Strengthening	knee	joint	
muscle function likely helps reduce pain. This study 
showed that proprioceptive circuit exercise in patients 
with	degenerative	knee	Osteoarthritis	can	be	an	effective	
way	 of	 strengthening	 knee	 joint	 muscle	 function	 and	
reducing pain. The results are expected to provide a 
useful	 basis	 for	 future	 efforts	 to	 enhance	 knee	 joint	
functions and improve pain control in patients with knee 
osteoarthritis.2

We	got	significant	improvement	after	3	weeks	post	
treatment	of	the	outcome	measures	of	two	Groups.	For	
pre	–	post	NPRS	 in	Group	A	 the	 two-tailed	p	value	 is	
<	 0.0001,	 considered	 extremely	 significant.	 t	 =	 -3.441	
to	 -2.88	 with	 29	 degrees	 of	 freedom.	 For	 pre	 –	 post	
WOMAC	in	Group	A	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 22.85	 to	 -19.011	
with	29	degrees	of	freedom.	For	pre	–	post	MMT	flexors	
in	Group	A	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 17.5879	with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	A	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	17.5879	with	29	degrees	of	freedom.	

Sung-bum J et al2 applied proprioceptive circuit 
exercise to patients with degenerative knee Osteoarthritis 
and	examined	its	effects	on	knee	joint	muscle	function	
and the level of pain. In this study, 14 patients with 
knee	 osteoarthritis	 in	 two	 Groups,	 a	 proprioceptive	
circuit	exercise	Group	 (n=7)	and	control	Group	 (n=7),	
were	 examined	 and	 was	 used	 to	 assess	 knee	 joint	
muscle function, and a visual analogue scale was used 
to measure pain level and resulted in the proprioceptive 
circuit	exercise	Group,	knee	 joint	muscle	 function	and	
pain	levels	improved	significantly,	whereas	in	the	control	
Group,	 no	 significant	 improvement	 was	 observed	 and	
concluded a proprioceptive circuit exercise may be an 
effective	way	 to	strengthen	knee	 joint	muscle	 function	
and reduce pain in patients with knee osteoarthritis.
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Metgud S et al14	 said	 to	 compare	 the	 effect	 of	
proprioceptive exercises in osteoarthritis and total 
replaced	 knees	 using	 the	 knee	 society	 score	 and	 joint	
position sense. Participants were divided into two 
groups;	Group	A	comprised	of	the	total	knee	replacement	
and	Group	B	was	the	osteoarthritis	group.	Group	A	was	
given exercises along with ambulation and static and 
resistance cycling and training of functional activities. 
Group	B	was	given	exercises	and	seven	proprioceptive	
exercises followed by continuous short wave diathermy 
cross-fire	 method	 for	 15	 minutes.	 The	 results	 show	 a	
significant	 difference	 between	 the	 two	 groups	 using	
VAS	and	JPS	whereas	showed	no	significant	difference	
between	the	two	groups	on	using	the	KSS	and	concluded	
that	proprioceptive	exercises	are	beneficial	in	improving	
the	joint	position	sense	in	patients	with	osteoarthritis	as	
well as total knee replacements.

CONCLUSION

Both	 groups	 were	 statistically	 significant	 and	
showed	 beneficial	 effect	 on	 reducing	 pain,	 improved	
muscle strength, physical function in OA knee patients 
but after exercises between both groups proprioceptive 
circuit	 exercise	 Group	 A	 was	 extremely	 statistically	
significant	 than	 open	 kinematic	 chain	 Group	 B.	 So	
Group	A	 indicating	more	 reducing	 pain	 and	beneficial	
effect	 on	 reducing	 pain,	 improved	 muscle	 strength,	
physical function in OA knee patients. Hence alternative 
hypothesis is accepted.
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ABSTRACT

Objective:	The	main	objective	of	 this	study	was	 to	evaluate	 the	efficacy	of	Body	awareness	 therapy	on	
depression in geriatric population

Design: A Pre- Post Experimental Design.

Participants and Interventions:	 30	geriatric	 persons	who	had	 a	 score	of	more	 than	5	on	 the	Geriatric	
Depression	scale	(GDS)	were	enrolled	in	the	study.	They	were	given	Body	Awareness	Therapy	(BAT)	for	a	
period of 3 weeks 3 times a week for 40 minutes.

Main Outcome Measures:	Geriatric	Depression	scale	was	used	as	a	self	rating	screening	tool	to	measure	
depressive symptoms in older adults at the commencement and termination of BAT.

Results:	Statistical	analysis	was	done	comparing	the	pre	and	post	GDS	using	the	paired	t	test.	There	was	
12.92%	change	in	the	values	and	the	p	value=	.0001	which	is	significant	(p<0.05).

Conclusion:	Body	Awareness	Therapy	has	been	shown	to	be	effective	in	reducing	depressive	symptoms	in	
the geriatric population.

Keywords: Geriatrics with depression, body awareness therapy, older Persons QOL

INTRODUCTION

India has been given the tag of an aging nation, 
India’s	health	programs	have	shed	light	on	the	problems	
faced by middle aged persons, maternal and child 
health and disease control. Due to the rise in modern 
technology and health care facilities there is a rise 
in the geriatric population. There is the other face of 
the coin which needs to be explored in terms of the 
medical and socioeconomic status of these geriatric 
individuals1. According to the National Institute of 
Mental Health, Depression is persistent sad or empty 
mood, a feeling of hopelessness, pessimism, feelings 
of guilt, worthlessness, helplessness, loss of interest, 
decreased  energy and fatigue, being slowed down 
while	performing	activities,	difficulty	 in	concentrating,	
remembering and making decisions2. It is often ignored 
or goes unnoticed in the elderly and has a considerable 
impact on physical health, social systems and overall 
functioning putting depression in the top most position 
to be the leading cause of functional impairment 
worldwide3,4 . A study conducted on the point prevalence 

of depression in geriatric persons in India is found to be 
from 13% to 25%5.  There are various pharmacological 
drugs available for the treatment of depression like 
Selective serotonin reuptake inhibitors (SSRI), Tricyclic 
antidepressants(TCA) and Monoamine oxidase 
inhibitors (MAOI) but the long term prognosis is subtle 
with incomplete recovery and higher rates of relapses 
(50%-90%) over a period of 2 -3 years. The goal of 
rehabilitation is not only the treatment of depression but 
to minimize or prevent the recurrence3,6 .

Body	awareness,	is	the	subjective,	phenomenological	
aspect of proprioception and interoception that enters 
conscious	 awareness,	 and	 is	 modifiable	 by	 mental	
processes including attention, interpretation, appraisal, 
beliefs,	 memories,	 conditioning,	 attitudes	 and	 affect7. 
Body Awareness Therapy (BAT) is a physiotherapeutic 
approach	 for	 the	 adjustment	 of	 pathological	 tension	
in the body and also is the ability to recognize subtle 
body cues.  It has shown to be reduced in individuals 
with	 depression	 The	 main	 objective	 is	 improving	 the	
patient’s	ability	to	become	aware	of	 their	bodily	status	
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and to recapture normal balance of the body in BAT8. 
Neuroimaging studies also indicate changes in the 
structures of the brain involved in body awareness 
after BAT9. Evidence based treatments for depression 
continues to expand but the responses brought about by 
them are limited and the condition has a high relapse rate 
in the elderly3. Depression in this population is linked 
with	 financial	 problems,	 insecurity	 and	 loneliness	 as	
well as decreases body awareness1. There is a continuous 
need for research that predicts successful treatment 
outcomes in depression; an intervention that promotes 
a	holistic	change	is	likely	to	benefit	these	individuals10. 
BAT has been done for patients with chronic illness 
and depression but has not been conducted on elderly 
persons with depression9. Thus the aim of the current 
study	was	to	determine	effect	of	body	awareness	therapy	
on depression in geriatric population.

METHOD

In	 the	 region	 of	 Belgavi,	 Karnataka,	 n=67	
participants from 3 old age homes were screened using 
Geriatric	 Depression	 Scale	 in	 2017.	 The	 inclusion	
criteria	was	i)	Above	the	age	of	65	ii)	A	score	of	>5	on	
the	Geriatric	depression	scale	iii)	Understand	commands	
and iv) Ambulate with or without an assistive device.  
The exclusion criteria were that i) Cognitive impairment 
ii)  Pre-existing neurological condition that alters the 
higher mental functions iii) Any other psychiatric 
condition.	 Once	 they	 fulfilled	 the	 inclusion	 and	
exclusion	criteria	n=30	older	adults	were	included	in	the	
study.	The	Research	Ethics	committee	of	KLE	Academy	
of higher education, Belgavi, India approved the study 
and all the participants were provided a written informed 
consent prior to the commencement of the study. After 
the completion of the initial assessment; a three week, 
twice a week BAT intervention was given.

Intervention and Outcome Measure: Basic Body 
Awareness intervention was given; the treatment session 
lasted for a total of 40 minutes. The initial 5 minutes 
was orientation and breathing exercises subsequently 
10 minutes of soothing music after which a 10 minute 
relaxation	technique	in	this	case	Jacobson’s	relaxation.	
Following this three stages of progression of BAT for 

three weeks were given and culminating with 5 minutes 
of breathing exercise4.	 The	 first	 stage	 included	 lying	
down exercises, stretching and contracting gradually 
integrated with breathing and voice, standing exercises 
which included coordination exercises; these exercises 
were integrated into normal breathing. Stage two 
consisted of standing exercises like isolated movements, 
spot marching, weight shifts, posture exercises and non 
verbal exercises. All these exercises were coordinated 
with breathing. Stage three incorporated walking 
exercises	that	aimed	to	be	beneficial	in	a	natural,	relaxed	
and rhythmical gait with normal associated movements. 
Balance exercises and postural correction exercises 
were	 also	 included	 in	 this	 stage.	 Geriatric	 Depression	
Scale was used as a self rating screening tool to measure 
depressive symptoms in older adults, 15 items are present 
in the short form and the recall time is past week. It is 
designed as a self-administered questionnaire, though 
oral assistance and/or interview can be utilized. The total 
score is calculated by summing responses that endorse 
depression.	The	GDS	was	used	pre	and	post	BAT.

RESULTS

Statistical analysis was done comparing the pre and 
post	 GDS	 using	 the	 paired	 t	 test.	 There	was	 a	 12.9%	
change	in	the	values	and	the	p	value	=	0.0001	which	is	
significant.	Also	a	3	month	follow	up	was	taken	in	which	
the	p	value	was	0.0393	which	is	significant.

Table 1: Distribution of patients in the study

Variables Min Max Mean SD SE
Age 38.00 95.00 75.17 11.43 2.09

Height 1.37 1.89 1.61 0.13 0.02
Weight 38.00 90.00 60.10 16.03 2.93
BMI 14.81 31.62 23.01 4.19 0.76

Table 2: Baseline data

Gender No of participants % of participants
Male 8 26.67

Female 22 73.3
Total 30 100.00

Table 3: Pre and Post GDS scores; * Significant

Mean Std. Dv. Mean Diff. SD Diff. % of change Paired t p-value
Pretest 8.00 1.31

Posttest	3	Weeks	After	BAT 6.97 1.71 1.03 0.96 12.92 5.8693 0.0001*
3 Months Follow up 7.46 0.08 1.8222 0.0393*
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DISCUSSION

In	 the	 present	 study,	 the	 effects	 of	 BAT	 on	
depression	in	geriatric	persons	as	measured	by	the	GDS	
were	investigated.	The	GDS	appears	to	be	a	reliable	and	
valid instrument with scales of adequate consistency in 
this study population11. After the intervention and a three 
month	 follow	up,	 the	comparison	showed	significantly	
statistical results which indicated that BAT may be 
indicated	 and	 may	 have	 a	 carryover	 effect.	 GDS	 is	 a	
subjective	scale	and	the	“YES”	answer	questions	were	
the feeling of worthlessness, helplessness and their 
present situation. Some participants complained of 
memory issues and that they were easily fatigued. Yang 
B et al indicated that in relation to depression cognition 
has	 a	 negative	 influence12. This could be due to the 
frustration felt by the participant in relation to activities 
of	daily	living	if	memory	is	affected	.		The	participants	
in the present study were in a old age home away from 
their families, this may have given the “YES” on the 
GDS	 where	 they	 felt	 that	 they	 have	 no	 purpose	 and	
find	 that	 their	 life	 is	 empty,	while	many	had	 left	 their	
hobbies	 and	 quit	 doing	 the	 things	 that	 they	 enjoyed.	
Potter R et al conducted a study on the impact of the 
Physical Environment on depression of older residents 
in care homes, he concluded that the overall physical 
environment	did	not	have	a	major	role	in	their	depressive	
symptoms but outdoor access and social interaction had 
a positive relation to depression13.

DeJong et al conducted a study and noted that Body 
Awareness has been proposed to be the mechanism for 
BAT and it involves an attentional focus on and awareness 
of internal body sensations9. Several studies support the 
notion of body awareness in mindfulness training and 
thus takling depression which has been shown to have 
decreased levels of body awareness. Danielsson et al 
concluded	 that	 in	 major	 depression,	 BAT	 enhanced	
perceptual openness and challenged the numbness 
experienced in depression4. In addition, the pre and post 
GDS	scores	after	BAT	is	significant	as	p=0.0001	which	
indicates that body awareness is increased in apparently 
normal geriatric persons with depression in comparison 
to a study done on persons who have chronic illness with 
depression. The limitations were that the Body Awareness 
component was not scored and also follow up to determine 
the	lasting	effects	of	BAT	were	not	conducted.

CONCLUSION

In conclusion, the data that was collected and 
analyzed suggests that BAT decreases depression as 
measured	by	the	GDS.

It may be worthwhile to note that the interventions 
that encourage an overall wellbeing and change towards 
body	 awareness	 will	 benefit	 this	 target	 group.	 The	
limitations of this study was that the measure of initial 
and change in Body Awareness was not measured also 
the participants were not followed up to see the long 
term	efficacy	of	BAT
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ABSTRACT

Introduction:	Lateral	Ankle	Instability	has	been	one	of	the	common	causes	of	impairments	in	the	lower	
extremity	injury	resulting	from	repetitive	ankle	sprains	to	the	lateral	ankle	ligament	complex.	This	may	lead	
to pain and disturbed proprioception resulting in positional fault of articular surfaces, poor postural control 
and weight distribution. Physiotherapy thus aims in reducing the pain, realignment of the articular surfaces 
thereby	improving	postural	control	and	weight	on	the	affected	ankle	joint/s.	The	primary	purpose	of	this	
study	was	to	assess	the	immediate	effects	of	Mulligan	fibular	repositioning	ankle	taping	on	the	NPRS	and	
Weight	Distribution	in	a	case	of	Lateral	Ankle	Instability.

Method: A 20 year old female student, with left lateral ankle pain, had complains of chronic pain around 
the lateral malleolus since 2.5 months after playing basketball. The pain aggravated with squatting and 
forward lunges. The outcome measures were Numerical Pain Rating Scale that measured the pain intensity 
and percentage body weight distribution during squat as measured on Neurocom Balance Master System 
(version	9.1).	A	fibular	posterolateral-superior	tape	as	described	by	Mulligan	was	applied	on	an	undertape	
and the outcome measures were again noted. Results: Pre treatment and Post treatment, pain reduced from 
4/10 to 2/10 during squatting and forward lunge respectively. Also the Percentage of Body weight distributed 
on the left ankle improved immediately after the application of tape.

Conclusion: Fibular repositioning tape as described by Mulligan not only reduces pain but also improves 
the	weight	falling	on	the	affected	ankle	joint/s.

Keywords: Mulligan Tape, Lateral Ankle Sprain, Proprioception, Fibula repositioning tape.
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INTRODUCTION

Chronic Ankle Instability (CAI) is a common 
disability	 in	 the	 lower	 extremity	 injuries.	 It	 results	
from repercussions of acute ankle sprains leading to 
giving way sensation and self reported disability. 1 

Common	 mechanism	 of	 injury	 that	 is	 postulated	 is	
extremes	 of	 plantarflexion	 and	 inversion	 position	 of	
ankle	 where	 the	 weak	 anterior	 tibio-fibular	 ligament	
(ATFL)	 and	 calcaneofibular	 ligament	 (CFL)	 are	 prone	
for	 varying	 degree	 of	 injury	with	minimal	 force.2 The 

theories commonly postulated for the cause of CAI 
are: mechanical instability resulting from poor control 
by the ligaments and functional impairment resulting 
from loss of proprioception and mechanical instability 
which together leads to CAI. Damage to the ligaments 
often results in pathological laxity which leads to ankle 
being put in to vulnerable positions during functional 
activities	 causing	 subsequent	 injury.3 Restriction in 
arthrokinematics related to repetitive ankle sprains 
leads	 to	 positional	 fault	 at	 the	 inferior	 tibiofibular	
joint.	Individuals	with	CAI	may	have	an	anteriorly	and	
inferiorly	 displaced	 distal	 fibula.4	 The	ATFL	 ligament	
stuck in this position becomes more slack in resting 
position.	When	the	rearfoot	begins	to	supinate,	the	talus	
can	go	through	a	greater	range	of	motion	before	ATFL	
becomes taut, leading to further laxity and sprains.3 
Since	 ligaments	 play	 a	 major	 role	 in	 proprioception,	
lateral ankle instability that results in weakening of 
the	 ligaments	 may	 lead	 to	 insufficiencies	 in	 not	 only	
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proprioception but also postural control, neuromuscular 
control and functional impairments.3, 5

Since CAI leads to an antero-inferior positional 
fault	of	 the	distal	fibula	 leading	 to	 laxity	of	 the	 lateral	
ankle ligaments and disturbing the proprioception, 
methods	which	aim	to	reposition	the	fibula	are	needed	to	
treat such conditions. One of the methods for supporting 
such	 weakened	 ankle	 joint	 is	 application	 of	 tape	 as	
proposed by Mulligan 4. Taping is known to improve 
the neuromuscular proprioceptive and physiological 
processes,	 offering	 additional	 awareness	 of	 the	 foot	
position and direction of motion. Mulligan Ankle 
taping,	 in	 addition	 to	 these	 effects,	 may	 correct	 the	
antero-inferior	positional	fault	of	distal	fibula,	leading	to	
a better postural control and weight distribution. There 
are	 very	 few	 studies	 that	 have	 documented	 the	 effects	
of Mulligan Taping on the weight distribution in a 
functional activity. Hence the need arises to assess if the 
Mulligan Tape plays any role in improving the weight 
distribution	at	the	ankle	joint.

MATERIALS AND METHOD

Case Report: Case History: The	subject	was	a	20	year	
old female student who presented with the complaints 
of mild pain on the left side ankle. She gave a history 
of sudden onset of pain when playing basketball match 
while	jumping	and	landing	back	on	the	ground.	Intensity	
of pain was 7 on 10 on Numerical Pain Rating Scale 
(NPRS). The pain had been continuous since then at 
the lateral side of the ankle, which aggravated with 
weight	 bearing	 activity,	 specifically	 as	 mentioned	 by	
the	 subject,	 squatting	 and	 forward	 lunges.	The	 subject	
continued with her normal activities, including playing 
basketball and did not undergo any treatment. She also 
gave a history of repetitive ankle sprains since then on 
the same side ankle giving rise to pain at the lateral 
side	of	ankle	joint.	Important	to	also	mention	is	that	the	
subject	described	inability	of	put	complete	weight	on	the	
left	ankle	since	 the	 injury.	A	period	of	2.5	months	had	
elapsed	when	 the	 subject	 became	 a	 part	 of	 this	 study.	
During initial assessment, the pain intensity was 4 on 10 
on NPRS around the lateral malleolus with squatting and 
forward lunge. The Range of Motion and the strength 
of	the	muscles	of	ankle	joint	were	within	normal	limits.	
The only complaint was pain during squatting and 
forward lunge.

Outcome Measures:

 1. NPRS

 2. Percentage of body weight distribution during 
Squatting as measured on NEUROCOM 
BALANCE	MASTER.

METHODOLOGY

A	written	informed	consent	of	the	subject	was	taken	
prior to the study and was explained about the procedure 
of assessment and management. Initial assessment 
consisted of examination of range of motion and 
manual	muscle	testing	of	the	ankle	joint.	Pre	treatment	
NPRS was noted. This was followed by assessing the 
percentage of weight distribution during squatting on 
the	 NEUROCOM	 BALANCE	 MASTER	 SYSTEM	
(VERSION 9.1).

The	 subject	 was	 initially	 shown	 a	 demo	 video	 of	
the procedure. Standing on the force platform, four 
trials	were	performed.	The	first	trial	consisted	of	subject	
standing relaxed on the force platform while the weight 
distribution was measured (0° Squat). This was followed 
by measuring the weight distribution at three angles of 
squat: 30°, 60°, and 90°. The Pre treatment outcome 
measures were documented.

Figure 1: Subject performing Squat On Neurocom 
Balance Master

The	 subject	 was	 then	 applied	 with	 the	 fibular	
repositioning tape as described by Mulligan. The 
subject’s	skin	was	examined	for	any	contraindication	
and	 then	 an	 undertape	was	 applied.	With	 subject	 in	
supine position and ankle kept in neutral position, the 
tape was applied starting obliquely at the distal end 
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of	lateral	malleolus.	While	a	pain	free	posterolateral-
superior glide was maintained at the distal end of 
fibula,	the	tape	was	then	wrapped	diagonal	and	around	
the tendo-achilles and ended at the medial side of 
lower leg 4-6. Post treatment, NPRS was noted and 
Weight	Distribution	Squat	was	again	performed	with	
the same procedure as mentioned above.

Figure 2: Fibula Repositioning Tape

RESULTS

NPRS	 and	Weight	 distribution	 during	 Squat	 were	
noted immediately after the application of tape:

Table 1: NPRS measurements: Pre and Post 
treatment

NPRS
PRE-TREATMENT POST-TREATMENT

4 2

Graph 1: Pre and Post treatment NPR

The results showed a 50% reduction in pain intensity 
immediately after application of the Mulligan Tape.

Weight Distribution Squat:

Table 2a: Pre-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 22 78
30 48 52
60 50 50
90 49 51

Table 2b: Post-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 55 45
30 50 50
60 57 43
90 57 43

The results showed that, Pre-treatment weight 
distribution at 0° Squat was more on the right side 
compared to the left side. Post treatment, this changed 
to normal weight distribution both on right and left side 
after application of tape. Important to note is that, at 30, 
60 and 90° squat, the percentage weight on the left side 
also increased to nearly 60% after application of tape. 
Also there was equal weight distribution seen on both 
the sides at all angles of squat after application of tape.

DISCUSSION

The	purpose	of	 this	 study	was	 to	find	 if	Mulligan	
taping	has	any	effect	on	improving	the	weight	distribution	
during a functional activity in chronic ankle instability. 
Our results from this single case study showed that 
Mulligan taping not only reduces pain but also increases 
the	weight	distribution	on	affected	side	and	nearly	equals	
the same bilaterally.

Taping has been proven to improve the neuromuscular 
proprioception	 and	 hence	 the	 feedback	 about	 the	 joint	
position and weight falling on it. Mulligan taping in 
turn corrects the positional fault thereby improving the 
alignment of the articular surfaces. This in turn may 
improve	again	the	weight	that	is	bound	to	fall	on	that	joint.	
Marjaan	Someeh	et	al	examined	the	influence	of	Mulligan	
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Ankle taping on functional performance in healthy athletes 
and athletes with chronic ankle stability. They found that 
Mulligan	 Taping	 significantly	 improved	 the	 functional	
performance measured through 3 tests, more in the chronic 
ankle instability athletes. The authors support through this 
study that Mulligan taping corrects the positional fault of 
the	distal	fibula	that	is	commonly	found	in	CAI	individuals.	
Also, additional awareness of foot position and direction of 
motion by stimulation of mechanoreceptors through tape 
might also be one of the mechanisms of reducing pain and 
improving weight distribution.

Another study by the same authors examined 
the	 immediate	 effects	 of	 mulligan	 taping	 on	 postural	
control on athletes with and without CAI. They found 
that Mulligan taping improved the postural control 
significantly.	In	our	study,	though	postural	control	was	not	
measured, improved weight distribution on any weight 
bearing	 joint	 will	 in	 turn	 improve	 the	 postural	 control.	
Better proprioception, external support, correction and 
maintenance	of	fibula	positional	fault	and	better	postural	
control and weight distribution in turn will reduce the risk 
of	further	injury.	Hence	more	studies	are	further	required	
to examine these results on a general population.

CONCLUSION

This case study has documented that Mulligan 
Ankle Taping reduces pain and most important improves 
the weight distribution immediately. Further research is 
needed with a large sample to document the same results 
for a population.
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ABSTRACT

Low	back	pain		is	a	common	disorder	which	involves	muscles,	nerves,	and	bones	of	the	back.	About	70%	to	
85%	of	population	has	low	back	pain	at	some	point	in	life.	Adverse	neural	tension	is	defined	as	physiological	
or mechanical response produced when structures of the nervous system exceed their normal range of 
movement. Mechanically or chemically sensitized nerves show abnormal mechano sensitivity.

Purpose:	purpose	of	the	study	was	to	find	the	effect	of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing	pain,	improving	ROM	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Aim: To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	stabilization	exercises	in	reducing	pain,	improving	
ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Objective: To	study	 the	effect	of	 straight	 leg	 raise	with	 lumbar	 stabilization	exercises	 in	 reducing	pain,	
improving	ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension	between	the	
age group 20-50 years.

Method: This study was conducted on 30 lower back pain patients, age 20-50 years were taken from 
NDMVP Hospital and research centre, physiotherapy opd . Convenience sampling method was used. ROM, 
Numerical	pain	rating	scale-	pain	and	Modified	oswestry	disability	questionnaire-	disability	was	assessed.

Results: P	value	is	less	than	0.05	for	NPRS,	ROM	and	modified	ODI	.The	NPRS,	PSLR	and	Modified	ODI	
Questionnaire	scores	improved	significantly	by	SLR	with	lumbar	stabilization	exercises	after	3	weeks	in	
subjects	of	low	back	pain	with	adverse	neural	tension.

Conclusion: SLR	with	 lumbar	stabilization	exercises	 is	effective	 in	reducing	pain	 improving	ROM,	and	
physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Keywords: low back pain with adverse neural tension, SLR Stretching, lumbar stabilization exercises

INTRODUCTION

In	India	incidence	of	low	back	pain	(LBP)	has	been	
reported to be 23.9% and has a life time prevalence of 60- 
85%.	There	are	various	causes	of	 low	back	pain(LBP)	
producing	 radicular	and	non-radicular	 symptoms.	Low	
back	 pain	 (LBP)	 is	 a	 common	 disorder	 involving	 the	
muscles, nerves, and bones of the back. Pain can vary 
from a dull constant ache to a sudden sharp feeling1. 
Chronic	low	back	pain	is	defined	by	pain	persisting	for	
more than 12 weeks2.	Adverse	neural	tension	is	defined	
as physiological or mechanical response produced when 
structures of the nervous system increases their normal 

movement3-5. Mechanically or chemically sensitize 
nerves show abnormal mechanosensitivity6.

Radiating	 low	back	pain	or	Lumbar	 radiculopathy	
refers to the phenomenon in which the pain produced in 
the lumbar region radiates or travels down in one or both 
lower limbs with the presence of neural dysfunction. 
Radiating low back pain could be attributed to various 
causes such as compression of one or more nerve roots 
caused by a direct pressure from a herniated disc, 
degenerative changes in the lumbar spine that cause 
irritation of nerve roots, or sciatica due to compression 
of sciatic nerve roots, facetal hypertrophy that may 
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compress the nerve root at the lateral foraminal exit, 
foraminal stenosis (narrowing of spinal canal through 
which the spinal nerve exits due to bone spurs or arthritis) 
–	more	common	 in	elderly	adults,	diabetes,	nerve	 root	
injuries,	scar	tissue	from	previous	spinal	surgery	that	is	
affecting	the	nerve	root7-9.

Neural mobilization has a great role in management 
of	radiculopathy	and	low	back	pain	.	The	Straight	Leg	
Raise	(SLR)	test	is	frequently	used	in	the	assessment	of	
patients	 presenting	 with	 LBP.	 Improving	 the	 range	 of	
SLR	has	a	beneficial	effect	in	storing	normal	movement	
and decreasing the degree of impairment due to low 
back disease 10.

There	is	no	formal	definition	of	lumbar	stabilization	
exercises , the approach is aimed at improving the 
neuromuscular control, strength, and endurance of the 
muscles that are central to maintaining the dynamic 
spinal	and	trunk	stability.	Group	of	muscles	particularly	
the	 transversus	abdominis	and	lumbar	multifidius,	also	
other paraspinal, abdominal, diaphragmatic, and pelvic 
muscles, lumbar stabilization exercise has been accepted 
as a more empiric therapeutic exercise method than 
any other exercise method. To improve spinal segment 
instability, lumbar stabilization exercises that strengthen 
the local muscle group located deep in the trunk around 
the lumbar vertebrae, which play an important role in 
providing dynamic stability for spinal segments, are 
useful for relieving functional disability of the spine. 
Lumbar	 stabilization	 is	 important	 for	 maintaining	 the	
spine and performing extremity movements and is applied 
to	adjust	the	imbalance	between	the	abdominal	and	trunk	
extensor muscles. Such imbalance causes diseases in the 
lumbar vertebral region of the musculoskeletal system, 
which must be treated to prevent low back pain11.

Hence the rationale of the present study was to 
check	the	effectiveness	straight	leg	raising	with	lumbar	
stabilization exercise in the treatment of low back pain 
with adverse neural tension.

AIM

To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension.

OBJECTIVE

To	study	the	effect	of	straight	leg	raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension between the age group 20-
50 years.

MATERIAL AND METHOD

This experimental study was conducted on 30 
lower back pain patients, aged between 20-50 years 
were taken from NDMVP Hospital and research centre, 
physiotherapy OPD. Convenient sampling method was 
used for study.

Inclusion Criteria:

 1. Age group of both sexes with 20-50 years.

 2. Pain referred distal to buttocks.

	 3.	SLR	testing	between	45-70	degree	(painfull	range).

 4. Mild to moderate pain (2 to 6 on NPRS).

	 5.	Modified	oswestry	score	greater	than	10%.

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, etc.)

 2. Pregnancy.

 3. history of spinal surgery.

 4. Osteoporosis.

	 5.	straight	leg	raise	(SLR)	test	of	less	than	45°.

 6. Spondylosis, Disc herniation, Cervicogenic 
headache.

PROCEDURE

Subjects	 clinically	 diagnosed	 low	 back	 pain	 with	
adverse neural tension were screened according to 
inclusion and exclusion criteria. Ethical clearance was 
obtained and informed consent was taken from each 
subject.	 Subjects	 were	 briefed	 about	 the	 study	 &	 the	
intervention.30 Patients were recruited and were given 
straight leg raise stretching and lumbar stabilization 
exercises.	The	effect	of	intervention	was	measured	using	
outcome	 measures	 comprising	 of	 NPRS,	 PSLR	 and	
Modified	ODI	before	and	after	3	weeks.	
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Straight leg raise stretching: The	subject	is	in	supine	and	
relaxed in the center of the bed, with one pillow under the 
head.	Therapist	will	stand	at	the	affected	side	and	raised	
the side which is perpendicular to the bed in straight leg 
raise	test	with	one	hand	placed	under	the	ankle	joint	and	
the	other	hand	placed	on	the	knee	joints	until	either	pain	
in the back or referred pain to the leg is seen.

Figure 1: Straight leg raise stretching

Then the lower limb is taken down few degrees 
from this symptomatic point. The therapist will mobilize 
the sciatic nerve by gentle oscillations alternatively 
toward	 ankle	 dorsiflexion	 and	 plantar	 flexion	 .	 This	
sequences is repeated several times, in which the 
amplitude is increased according to the patient response. 
The technique progressed to a point where symptoms 
where resistance of the movement was encountered. As 
the pain is relieved, the therapist increase the range of 
motion until reaching the maximum range of straight leg 
raise with pain free. The position is held for 30seconds.
Frequency: 2 times week for 3 weeks

They were instructed to perform the stabilization 
exercises at home twice a day on the days they did not 
come for their treatment sessions. Each exercises were 
carried forward each week.

LUMBAR STABILIZATION EXERCISES

Week 1

 z Patient position: four-point kneeling position

 z Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Dosage: 10 seconds 
hold and 10 repetitions.

•	 Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, hold 
the contraction and breath. Slide your one leg along 
the mat to straighten the knee and return to the starting 
position. Do not release your abdominal contraction 
during the exercise. Repeat with your other leg. Dosage: 
10 repetitions on each leg.

Week 2 

 z Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, 
hold the contraction and breath. Squeeze your buttocks 
together and lift your pelvis up. Do not release your 
abdominal contraction. Hold this position for 5-10 
seconds. Dosage: 5-10 seconds hold and 10 repetitions.

 z Patient position: hook-lying 

Patient instruction:	draw	in	your	lower	abdomen.	Lift	
one leg up without bending the knee upto approximately 
45°.	Hold	the	position	for	5-10	seconds.	Lower	the	leg.	
Repeat with other leg. Dosage: 5-10 seconds hold and 
10 repetitions.

Week 3

 z Patient position: four-point kneeling 

Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Raise your one leg up 
with the knee straight followed by the opposite arm 
without bending the elbow. Hold this position for 5-10 
seconds.	Lower	your	arm	and	leg.	Repeat	with	the	other	
diagonal leg and arm. Dosage: 5-10 seconds hold and 10 
repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold the 
contraction and breath. Slowly raise both your legs up 
straight without bending your knees. Hold this position 
for	5-10	seconds.	Lower	your	legs.	Dosage:	5-10	seconds	
hold and 10 repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold 
the contraction and breath. Slowly raise both your 
arms up straight without bending your elbows. Do not 
release your abdominal contraction during the exercise. 
Hold	this	position	for	5-10	seconds.	Lower	your	arms.	
Dosage: 5-10 seconds hold and 10 repetitions.
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RESULT

Table 1: The intra-group comparison of Pain 
(NPRS)

PARAMETER FOLLOW UP

NPRS

PRE 
TREATMENT 5.19 ± 0.63

POST 
TREATMENT 2.69	±	0.84

T	VALUE 15.69
P	VALUE	(INTRA	

GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Values are Mean ± Standard deviation. P-values are 
obtained	using	Paired‘t’	test	(Parametric	Paired	analysis),	
after	confirming	the	underlying	normality	assumption	of	
pre-treatment	and	post-treatment	difference.	P-value<0.05	
is	considered	to	be	statistically	significant.

Table 2: The intra-group comparison of Range of 
motion (PSLR)

PARAMETER FOLLOW UP

ROM

PRE 
TREATMENT 51.58	±	5.01

POST 
TREATMENT 65.42 ± 7.66

T	VALUE 15.51
P	VALUE	
(INTRA 
GROUP)

Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

PARAMETER FOLLOW UP GROUP A

Modified	ODI

PRE 
TREATMENT 40.23 ± 6.46

POST 
TREATMENT 21.62	±	4.83

T	VALUE 16.55
P	VALUE	

(INTRA	GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

RESULT

The	 Pain	 (NPRS),	 PSLR	 and	 Modified	 ODI	
Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

The	 present	 study	was	 carried	 out	 to	 see	 the	 effects	
of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing pain, improving ROM and physical functions 
in	 low	 back	 pain	 subjects	 with	 adverse	 neural	 tension	
between the age groups of 20-50 years. This study included 
30	subjects	with	low	back	pain	of	both	genders.	Through	
convenient sampling they were recruited in the study.

VARIABLE

Pain (NPRS), PSLR and Modified (ODI): On 
comparing score with paired t test, the p value obtained 
was	<0.05	which	implies	that	it	is	statistically	significant	
.This	 suggest	 that	 SLR	 with	 lumbar	 stabilization	
exercises,	 had	 an	 effect	 in	 reducing	 pain	 improving	
ROM in patient with low back pain after 3 weeks of 
treatment. The result found in our study is accordance 
with	study	done	by	Neha	Malik,	Chitra	Kataria	(2012)	
on	Comparative	Effectiveness	of	Straight	Leg	Raise	and	
Slump	Stretching	in	Subjects	with	Low	Back	Pain	with	
Adverse Neural Tension concluded that both techniques 
straight	leg	raise	and	slump	stretching	are	equally	effective	
in reducing pain in patients with low back pain with 
adverse neural tension12 .There are many physiological 
benefits	 found	 with	 neural	 mobilization	 that	 reduces	
pain and improves ROM. In neural mobilization, there is 
oscillatory movement like straight leg stretching, there is 
elongation and shortening of the nerve which temporarily 
increases the intra neural pressure followed by a period 
of relaxation in between . This repeated pumping action 
enhance	dispersal	of	local	inflammatory	products	in	and	
around the nerve, thus alleviating hypoxia and reducing 
pain.( Brown et ) investigated this and found an increase 
in	fluid	dispersion	in	the	leg	has	been	found	secondary	to	
repeated	ankle	plantarflexion	and	dorsiflexion.	(Dwornik	
et al 2009) said that neural mobilization gives high 
analgesic	 effects	 based	 on	 the	 finding	 that	 the	 resting	
muscle tone decreased post neural mobilization.

The result found in our study is according to Sahar 
M.	Adel(2011)	on	 the	Efficacy	of	Neural	Mobilization	
in	Treatment	of	Low	Back	Dysfunctions	concluded	that	
straight	 leg	 raising	 (SLR)	stretching	may	be	beneficial	
in	 the	 management	 of	 patients	 with	 LBD.	 SLR	
stretching with lumbar spine mobilization and exercise 
was	 beneficial	 in	 improving	 pain,	 reducing	 short-term	
disability and promoting centralization of symptoms in 
this group of patients.

Among the abdominal muscles, the transverse 
abdominal	 abdominal,	multifidus,	 and	 internal	 oblique	
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muscles help to increase the intra-abdominal pressure, 
thereby con-tributing to the spinal and pelvic stability 13. 
Our lumbar stabilization exercise group included some 
lumbar dynamic exercises, which may have strengthened 
the	lumbar	extensors	at	the	large	lumbar	flexion	angle.

Another study concluded that exercise 
programs	 had	 significant	 effect	 on	 the	 patients	
with chronic low back pain. Back extension 
exercises	 had	 an	 additional	 effect	 in	 enhancing	
the strength of the extensor muscles and also 
in increasing the mobility of the lumbar spine. 
This provides essential support for the spine 
and thereby decreasing the associated pain and 
disability. In the presence of strong core and 
back muscles, the possibility for low back pain 
is minimal. Thus lumbar extension as well as 
stabilization exercises are essential to strengthen 
the core and reduce low back related pain and 
disability in patients with chronic low back pain. 
R. Chitra,(2014)14

CONCLUSION

SLR	with	lumbar	stabilization	exercises	is	effective	
in reducing pain improving ROM, and physical functions 
in	low	back	pain	subjects	with	adverse	neural	tension.

Limitations of the Study

 1. No follow up was done after the said duration of 
study.

	 2.	There	is	a	wide	variation	in	the	age	of	the	subjects	
included in the study. 

	 3.	subjects	 from	 all	 professions	were	 included	 and	
may be a source of variation in results. 
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ABSTRACT

Obesity	is	defined	by	excessive	accumulation	of	body	fat.	Obesity	is	an	individual	 to	develop	numerous	
comorbidities	represents	a	major	healthcare	issues	in	many	countries	worldwide.	This	study	is	to	evaluate	
the	Role	of	Physiotherapy	in	Post	Bariatric	Surgery.	Bariatric	surgery	is	defined	as	surgery	on	the	stomach	
and/or intestine to help the person with extreme weight loss. Bariatric surgery is an option for people who 
have a body mass index above 40 kg/m2. Bariatric surgery is a surgery that is designed to lead to weight 
loss.	There	are	actually	four	different	types	of	bariatric	surgical	procedures	that	can	be	done	to	help	patients	
achieve weight loss. These procedures will either shrink the stomach so that the patient can only eat small 
amounts of food at a time or will change the way that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they will be considered candidates for bariatric surgery . 
The	physiotherapist	supports	patients	to	optimise	fitness,	mobility,	and	weight	loss	prior	to	surgery	through	
motivational interviewing, collaborative goal-setting and physical activity. It has been seen that respiratory 
physiotherapy plays an important role in preventing complications post bariatric surgery. The role of 
physiotherapist	 in	 this	process	 is	essential,	 individual	 therapeutic	programs	help	 to	adjust	all	 the	aspects	
of training to the health status of the obese patient, with respect to coexisting diseases. Exercise is very 
important	it	helps	to	burn	calories,	get	rid	of	fat,	preserve	muscle	tissue,	protect	your	joints.	Aerobic	exercise	
and strength training will be included, as they both help in weight loss and weight control. Physiotherapist 
are	trained	to	create	safe	and	effective	physical	activities.	Chest	physiotherapy	is	a	treatment	that	helps	to	
remove the excess secretions from inside the lungs, re-educate breathing muscle to try to improve ventilation 
of the lungs. Chest physiotherapy is a group of treatments which are designed to promote mucus extraction 
from	the	patient’s	respiratory	system.	The	purpose	of	chest	physiotherapy,	is	 to	help	patient	breath	more	
freely and to get more oxygen into the body. Chest physical therapy includes postural drainage, chest 
percussion, chest vibration, turning, deep breathing exercises, and coughing.

Keywords: Bariatric surgery, BMI, Physiotherapy, obesity, exercises.

INTRODUCTION

Bariatric surgery (weight loss surgery) includes a 
variety of procedures performed on people who have 
obesity.	Weight	 loss	 is	 achieved	 by	 reducing	 the	 size	
of the stomach with a gastric band or through removal 
of a portion of the stomach (sleeve gastrectomy or 
biliopancreatic diversion with duodenal switch) or by 
resecting and re-routing the small intestine to a small 
stomach pouch (gastric bypass surgery) [1] 

Excessive fat accumulation around the heart 
may play an important role in the pathogenesis of 
cardiovascular diseases. Recent evidence has suggested 
that bariatric surgery results in relatively less decreases 
in epicardial fat compared with abdominal visceral fat 
and pericardial fat [23] . Bariatric surgery is a wonderful 
tool that helps patients with clinical obesity lose weight 
and gain their lives back [24]. Body mass index (BMI) is 
defined	as	the	weight	in	kilograms	divided	by	the	square	
of the in meters (kg/m2). It provides a useful population-
level measure and obesity. BMI can be used to estimate 
prevalence of obesity within populations, as it is the 
same for sexes and for ages of adults [25] .

Exercise program after bariatric surgery provide 
further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
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weight loss not alone, but there are many more surgeries 
who induced weight loss for example,

Gastric Sleeve: also	known	as	‘sleeve	gastrectomy’,	is	
the	first	 step	before	any	bariatric	 surgery	and	can	also	
be a single standalone procedure. In this procedure, the 
surgeon creates a small stomach sleeve using a stapling 
device, and the rest of the stomach is removed [2].  
Gastric	 Bypass:	 Gastric	 bypass	 is	 one	 of	 the	 most	
common	 weight	 loss	 procedures.	 Gastric	 bypass	 is	 a	
well-researched procedure and remains one of the best 
weight loss methods, surgically. It is called as ‘The 
Roux-en	Y	Gastric	Bypass	 (RYGB)’	and	 is	considered	
as	the	‘gold	standard’	of	weight	loss	surgery	[2]. 

Gastric Banding: Gastric	 Banding	 is	 a	 laparoscopic	
surgery where a surgeon places a band around the upper 
end of the stomach dividing it into two parts to create a 
small pouch to hold food. The band limits the amount 
of food the patient can eat, which makes them feel full 
after a small amount of food. The small opening between 
the sections allows the food to pass, thereby making the 
patient feel full [2]. 

Bariatric surgery is a surgery that is designed to lead 
to	weight	loss.	There	are	actually	four	different	types	of	
bariatric surgical procedures that can be done to help 
patients achieve weight loss. These procedures will 
either shrink the stomach so that the patient can only eat 
small amounts of food at a time or will change the way 
that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they 
will be considered candidates for bariatric surgery [3,4]. 
First, the patient has to be medically documented as 
being severely obese or have a medical condition related 
to being obese and have a BMI over 35. A patient is not 
considered severely obese until their BMI, (body mass 
index) is over 40 [3].

Second, the patient needs to have tried to lose 
weight by other means. This usually includes healthy 
eating, dieting, exercising and attempting to make other 
lifestyle changes that would promote weight loss [3]. 

Third, the patient will need to attend classes to 
understand how his or her body will react to the surgery 
and how he or she will need to make drastic lifestyle 
changes	so	that	the	surgery	will	be	effective	[3].

Physiotherapists can work in the prevention 
and management of obesity [5]. The physiotherapist 

contributes to a multi-disciplinary team, providing 
education on breathing and early mobility exercises [5]. 
The role of physiotherapist in this process is essential, 
individual	 therapeutic	 programs	 help	 to	 adjust	 all	 the	
aspects of training to the health status of the obese patient, 
with respect to coexisting diseases. The physiotherapist 
supports	 patients	 to	 optimise	 fitness,	 mobility,	 and	
weight loss prior to surgery through motivational 
interviewing, collaborative goal-setting and physical 
activity prescription [5]. 

The role of physiotherapist in bariatric surgery, 
chest physiotherapy is a treatment that helps to remove 
the excess secretions from inside the lungs. It is used 
to assist a cough, re-educate breathing muscle to try to 
improve ventilation of the lungs [6].

Exercises after surgery, strength training exercises 
will increase the muscle tone, gives more balance and 
stable	 posture	 and	 prevent	 injuries	 such	 as	 sprain	 or	
fractures [7].	 It	 also	 increases	 a	 muscle	 bulk.	 Warm-
ups and stretching activities are essential preparation 
for a strength training. Strength, resistance and weight 
training are aimed at improving the strength and function 
of muscles [8].

Cardio: Regular cardio aerobic exercise has a lot of 
benefits.	It	gives	more	energy	[7].

Flexibility:	flexibility	training	is	a	crucial	component	
of	 any	 fitness	 program.	 This	 type	 of	 training	 helps	
to	 enhance	 the	 range	 of	 motion	 of	 joints.	 Preventing	
Injuries.	 Flexibility	 training	 is	 important	 to	 avoid	
injuring.	If	patient	feels	any	soreness	or	tightness	after	
bariatric	 workout,	 flexibility	 training	 can	 help.	At	 the	
time	of	stretching	it’s	important	to	be	careful.	Take	each	
stretch	slowly	and	hold	it	for	ten	seconds–don’t	bounce	
up and down [7].

REVIEW OF LITERATURE

This study was designed to assess the role of 
physiotherapy in bariatric surgery. 

Do Nascimento Junior P, et al. 2014 did a study on 
Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery, 
found no evidence to support of the use of incentive 
spirometry (IS) in the prevention of pulmonary 
complications after upper abdominal surgery [9]. Another 
study done by Barbalho-Moulim et al 2011 it was 
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analyzed the preoperative as well as the postoperative 
with spirometry and maximum respiratory pressures, 
obtained negative results which had shown a decrease of 
the	flow	rates	on	both	pressures	[10].

Whereas,	according	to	study	done	by	Eli	forti	et	al	
2009,	Effects	of	Chest	Physiotherapy	on	the	Respiratory	
Function	of	Postoperative	Gastroplasty	conclusion	came	
out as Patients prevent the reduction of pulmonary 
function also contributes to expiratory muscle strength [11]. 
Another	study	done	by	Luce	et	al	1980,	found	decreases	
in expiratory reserve volume, functional residual capacity 
(FRC) and tidal volume (TV), ventilation and perfusion 
or even shunts, causing subsequent hypoxemia in obese 
patients [11,12]. Rubinstein et al 1990 found limitations in 
respiratory	flow	 to	between	50%	and	75%	of	 the	vital	
capacity in obese patients [13].

Study of Pre and Postoperative Physical Activity 
Counselling	 in	 Bariatric	 Surgery,	 this	 done	 by	 Wendy	
C	 King.,	 et	 al	 2013.	 It	 was	 evidence	 is	 mounting	 that	
increasing physical activity pre- to postoperatively and 
higher postoperative physical activity level are associated 
with greater weight loss, improved body composition, and 
improved	fitness	following	bariatric	surgery	[14].

According to a study done by Deborah Josbeno., 
et al 2011, Physical Activity and Physical Function in 
Individuals Post bariatric surgery, Physical activity 
participation has been shown to increase following 
bariatric surgery, and this increase has been associated 
with	greater	weight	loss	success.	Weight	loss	induced	by	
bariatric surgery is moderately correlated with physical 
activity participation is consistent. physical activity 
plays an essential role in weight loss maintenance after a 
dietary intervention [15].

According	to	a	study	done	by	Fu-Zong	Wu	et	al	2016,	
Differential	Effects	of	Bariatric	Surgery	Versus	Exercise	
on Excessive Visceral Fat Deposits, it was evident that 
differential	 impacts	 of	 weight	 loss	 on	 adipose	 tissue	
of various locations after bariatric surgery or exercise 
program.	 The	 long-term	 effects	 of	 weight	 loss	 with	
bariatric	 surgery	and	exercise	 intervention	on	different	
visceral adiposity. It demonstrates that both bariatric 
surgery and exercise program lead to larger percentage 
decrease in visceral fat compared with epicardial fat 
volume [16].

According	 to	 this	 study	 Effects	 of	 preoperative	
inspiratory muscle training in obese women undergoing 

open bariatric surgery: respiratory muscle strength, lung 
volumes, and diaphragmatic excursion. Based on the 
results of this study, preoperative inspiratory muscles 
training	attenuates	the	negative	effects	of	open	bariatric	
surgery in the inspiratory muscle strength [17].

While	Silva	et	al. concluded that respiratory muscle 
function was invariably damaged after open abdominal 
surgeries, the present study showed that pulmonary 
function and respiratory muscle strength were maintained 
in patients treated with CCP and those treated with 
CCP+TEDS 15 and 30 days after bariatric surgery, with 
special	emphasis	on	the	effect	of	TEDS	on	MEP	[18]. 

The amount of physical activity participation and the 
level of physical function are independently associated 
with	weight	loss	in	individuals	2–5	years	after	bariatric	
surgery. This study has shown that physical function is 
not correlated with physical activity, which may suggest 
that the capacity to engage in physical activity does 
not necessarily translate into greater levels of activity 
participation [19,20,21].

CONCLUSION

From this study it can be concluded that, 

Bariatric surgery patients adopt an exercise routine 
after undergoing the procedure [22]. Develop and 
maintain a consistent exercise program to strengthen 
your heart and bones, burn calories, develop muscles, 
increase your metabolic rate, improve your mood and 
relieve stress. Exercising can also improve your blood 
sugar control. Exercise program after bariatric surgery 
provide further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
weight loss. Moderate intensity exercise has been found 
to	 be	 effective	 for	 long‐term weight control. Bariatric 
surgery improves insulin sensitivity and glycaemic 
control, which can be further enhanced when coupled 
with physical activity. Balance, muscular strength and 
endurance,	 flexibility	 and	 cardiorespiratory	 endurance	
are	consistently	 improved	 in	 individual’s	post‐bariatric 
surgery as a result of exercises. These improvements 
lead to improved functional ability for activities of daily 
living and increased self‐reported quality of life.
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ABSTRACT

Background:	Inadequate	flexibility	within	the	posterior	thigh	compartment	appears	to	be	one	of	the	more	
commonly	accepted	causes	of	hamstring	injuries.	Neurodynamics	has	been	proposed	as	an	alternative	to	
stretching	by	targeting	the	neural	system	rather	than	muscle	tissue.	There	are	different	methods	of	delivering	
neural mobilization, including “sliding” and “tensioning” technique.

Objective:	To	determine	the	effect	and	compare	the	effectiveness	of	sciatic	nerve	Tensioners	vs	Sliders	in	
short hamstring syndrome

Methodology:	Experimental	 design,It	 has	 three	groups:	Group	A	–	Neurodynamic	Tensioners	 (n	=	35),	
Group	B	–	Neurodynamic	Sliders	(n	=	35)	and	Group	C	–	Control	(n	=	35),	age:	17	to	25	years,	both	genders,	
SRM college of physiotherapy and general public.

Outcome Measures:	Passive	SLR	and	Active	Knee	Extension	test.

Results:	There	is	significant	difference	in	comparison	of	Post	test	of	PSLR	and	AKE	between	groups.	The	
F values are 46.59 and 17.34 where as P<0.05

Conclusion:	Sliders	are	better	than	Tensioners	in	neural	mobilization	techniques	among	subjects	with	short	
hamstring	syndrome.	Being	less	aggressive,	Sliders	were	comfortable	and	more	beneficial	with	less	pain	to	
the patients, Hence this study recommends the use of sliders in short hamstring syndrome for betterment of 
the patients

Keywords: Hamstring flexibility, Neurodynamic sciatic Tensioners, Neurodynamic sciatic Sliders, PSLR, AKE
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INTRODUCTION

Hamstring muscle group consist of four muscles, 
Long	 head	 of	 Biceps	 femoris,	 Short	 head	 of	 Biceps	
Femoris, Semitendinosus and Semimembranosus. 
Biceps femoris muscles occupy the lateral and 
semimembranosus, semitendinosus occupy the medial 
part of the thigh. Among these muscles except short 
head of biceps femoris all the other three muscles are 
Biarticular	or	twojoint	muscle1,2.

Hamstring muscles helps in activities like walking 
and also helps in maintaining posture and balance.3,4 

Short hamstring syndrome is a common condition, which 
is caused by reduction in size of a muscle tissue length 
and leads to muscle strain / tear and restricted movement 
or	 dysfunction.	 It	 affects	 all	 the	 age	 groups	 and	 both	
in sports and occupation which requires more physical 
activity. The risks factors suggested in the literature 
are	poor	flexibility,	neural	 tension,	muscle	 imbalances,	
fatigue	 and	 previous	 history	 of	 injury.	 In	 specific	 the	
poor	flexibility	 of	 the	 hamstring	muscle	 appears	 to	 be	
one	of	the	main	cause	of	hamstring	injury5,6.

Inadequate	 flexibility	 of	 hamstrings	 was	 always	
proposed	to	be	the	reason	of	frequent	injury.	But	lot	of	
research also contradict this concept7,8,9. But the nerve 
tension, tightness and immobility also is one of the main 
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causes	 in	 hamstring	 flexibility	 and	 hamstring	 injury.	
Nerve immobility may result in reduced muscle length. 
In presence of neural mechanosensitivity the protective 
muscle contraction occurs and it leads to hamstring 
tightness	predisposing	to	subsequent	strain	injury10,11,12.

The	 hamstring	 flexibility	 is	 commonly	 measured	
by	Passive	Straight	Leg	Raise	(PSLR)	and	Active	Knee	
Extension	 (AKE).Short	 hamstring	 syndrome	 quite	
commonly is treated by conventional physiotherapy 
treatment such as static stretching, dynamic stretching, 
proprioceptive neuromuscular facilitation and 
myofascial release techniques. These techniques 
concentrates at increasing the range of motion indirectly 
there by assuming that it is lengthening the shortened 
tissue length i.e. musculoskeletal level. 

Nerve mobilization, evolving technique integrates 
both	musculoskeletal	and	neural	structures	by	a	“flossing”	
of the nervous system to reduce pain and increase range 
of motion. It has two types: Tensioners and Sliders. The 
Neurodynamic Tensioners aim to mobilize a nerve by 
elongation of the nerve bed whereas the neurodynamic 
sliders aim to mobilize the combination of movements 
in	which	the	elongation	of	the	nerve	bed	at	one	joint	and	
is simultaneously counterbalanced by a reduction in the 
length	of	the	nerve	bed	at	an	adjacent	joint.	The	Slider	
technique is less aggressive than tensioner technique13.

No studies had so far compared these two techniques 
over	its	effect	in	short	hamstring	syndrome.	Furthermore	
due to the contradictory research documentation on 
the	effect	of	stretching,	 there	arises	a	need	 to	compare	
these	neural	mobilization	 techniques	 for	 the	benefit	of	
the patients. So the purpose of this study is to compare 
the	 effects	 of	 Neurodynamic	 Sciatic	 tensioners	 versus	
sliders in short hamstring syndrome.

METHODOLOGY

The study design was single blinded, experimental 
study and study type was pre and post type. Patient  
of	 both	 gender,	 in	 age	 group	 of	 17	 –	 25	with	 Passive	
Straight	Leg	Raise	and	Active	Knee	Extension	less	than	
80*	 were	 included	 in	 the	 study.	 Patients	 with	 recent	
injuries,	fracture	to	spine,	femur	and	tibia,	neurological	
symptoms, spinal or lower limb deformity were excluded 
from	the	study.	75	subjects	who	had	satisfied	inclusion	
and exclusion criteria were randomly selected using 
lottery method. After obtaining the informed consent 

from	 each	 participant,	 the	 subjects	 are	 divided	 in	 to	
three	groups.	Prior	and	after	the	intervention	PSLR	and	
AKE	will	be	evaluated	by	 the	other	 therapist	who	had	
not treated the patient.

PROCEDURE

The	 PSLR	 and	 AKE	 will	 be	 measured	 in	 the	
dominant leg by the two examiners and randomly 
divided	 in	 to	 three	 groups.	 The	 subjects	 in	 Group	A	
received	 Neurodynamic	 tensioners,	 Group	 B	 received	
Neurodynamic	sliders	and	the	Group	C	received	Passive	
mobilization	 of	 intrinsic	 foot	 joints	 for	 10	 repetitions.	
After	the	intervention	again	the	PSLR	and	AKE	will	be	
measured to by the other two examiners. Here by the 
researchers were double blinded to the Pre and Post test 
of	PSLR	and	AKE	measurements.	

Experimental Group:

Neurodynamic Tensioners (Group A): In this group 
the	 subjects	 received	 Neurodynamic	 Tensioners.	 The	
Procedure of this intervention was Patient has to be in 
sitting at the edge of the couch and hand held together 
behind back. The concurrent movement of the hip 
flexion,	 knee	 extension	 and	 dorsiflexion	 followed	 by	
cervical	and	thoracic	forward	flexion	altered	dynamically	
by	concurrent	movement	of	plantar	flexion,	knee	flexion	
and hip extension followed by cervical and thoracic 
extension/ neutral. This movement was done for 10 
repetitions in dominant leg.

Neurodynamic Sliders (Group B): In this group the 
subjects	received	Neurodynamic	Sliders.	The	procedure	
of this intervention was patient has to be half lying 
position.	The	concurrent	movement	of	hip	flexion,	knee	
flexion	 and	 dorsiflexion	 was	 altered	 dynamically	 by	
concurrent movement of hip extension, knee extension 
and	plantar	flexion.	This	movement	was	for	10	repetitions	
in their dominant leg by researcher.

Control Group (Group c)

Passive mobilization of intrinsic foot joints: In 
this	 group	 the	 subjects	 received Passive mobilization 
of	 intrinsic	 foot	 joints	 i.e.	 placebo	 technique.	 This	
technique was chosen because of no relation in anatomic 
and physiological changes during hamstring muscles 
and sciatic nerve. This movement was done for 10 
repetitions in their dominant leg by researcher.
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RESULTS

Table 1: Pre and Post test values of Passive Straight Leg Raise Test among Group A, B and C

Variable Groups Mean St. Deviation T Value P Value

Passive
Straight
Leg

Raise
Test

A
Pre test 66.60 8.134

- 13.552 0.000
Post test 76.84 6.650

B
Pre test 68.76 8.521

- 15.005 0.000
Post test 83.52 5.269

C
Pre test 67.16 5.742

-	2.487 0.020
Post test 67.68 5.460

P < 0.05 

This	table	shows	that	is	significant	difference	between	Pre	and	post	test	of	Passive	leg	raise	test	among	Group	A	
and	B.	The	group	C	shows	no	significant	difference

Table 2: Pre and Post test values of Active Knee Extension test among Group A, B and C

Variable Groups Mean St.Deviation T Value P Value

Active
Knee

Extension
Test

A
Pre test 55.32 12.144

- 11.755 .000
Post test 63.80 11.934

B
Pre test 61.20 10.836

- 15.671 .000
Post test 74.96 9.804

C
Pre test 58.12 8.115

-	2.864 .009
Post test 58.56 8.058

P < 0.005 

This	 table	 shows	 that	 is	 significant	 difference	
between Pre and post test of Passive straight leg raise 
test	 among	 Group	 A	 and	 B.	 The	 group	 C	 shows	 no	
significant	difference

Table 3: Comparison of  post test of Passive 
Straight leg raise test and Active Knee Extension 
test between Group A treated with Neurodynamic 

Sciatic Tensioners, Group B treated with 
Neurodynamic Sciatic Sliders and Group c treated 
with Passive mobilization of intrinsic foot joints.

Variables Sum of Square F Value P Value
Post	PSLR 5604.9 46.594 .000
POST	AKE 3508 17.340 .000

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PSLR	between	groups	and	on	
analysis	 Group	 B	 treated	 with	 Neurodynamic	 Sciatic	
Sliders found to have better outcome than the other two 
groups.

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PAKE	between	groups	and	when	
compared was Neurodynamic Sciatic Sliders found to 
have	better	benefits	over	short	hamstring	syndrome.

DISCUSSION

This	 study	 aims	 to	 compare	 the	 effects	 of	
Neurodynamic Sciatic tensioners versus sliders in short 
hamstring syndrome in which no research work had 
been done so far.

Decreased	 flexibility	 of	 the	 hamstring	 is	 now	
proven	not	to	be	the	sole	cause	of	hamstring	injury	and	
it	was	suggested	to	be	just	one	of	the	reason	for	getting	
hamstring strain14,15.Magnusson proposed “sensory 
theory” where he proposed the idea that the increase 
in	muscle	flexibility	post	 stretching	 is	due	 to	modified	
sensation or altered perception to stretch or pain16.

The result of this study shows that there was a 
significant	 difference	 	 in	 passive	 knee	 extension	 test		
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and	Active	knee	extension	test	in	Group	A	and	Group	B	
subjects(P<0.05)	(Table	1).

This	 goes	 in	 hand	with	 Dabholkar	 Tejashree	who	
concluded that Neural mobilization techniques was 
effective	in	improving	agility	of	lower	extremity

Jaemyoung Park  who suggested that neurodynamic 
sciatic nerve sliding technique improves hamstring 
flexibility	and	postural	balance17,18. 

The improvement in passive knee extension can be 
justified	by	that	neural	mechanosensitivity	is	 increased	
when the nerve gets adherent and as a consequence there 
occurs a protective contraction of hamstrings in short 
hamstring syndrome. This neural mobilisation decrease 
neural mechanosensitivity and thus improve the range 
of motion19.Certain studies also document that neural 
mobilisation	has	autonomic	effects.

The results of this study shows that there exist 
a	 statistically	 significant	 difference	 among	 three	
groups(p<0.05)	 and	 on	 analysis	 Group	 B	 treated	with	
Neurodynamic	 Sciatic	 Sliders	 showed	 a	 beneficial	
result	than	Group	A	treated	with	Neurodynamic	Sciatic	
Tensioners.

This can be better explained by the fact that Sliding 
techniques involves the  combinations of movements 
that	 result	 in	 elongation	of	 the	nerve	bed	 at	 one	 joint,	
while	reducing	the	length	of	the	nerve	bed	at	an	adjacent	
joint.	 These	 have	 a	 biomechanical	 effect	 on	 nervous	
system and are less aggressive than tension technique. 
Here the improvement is obtained by slowly improving 
the distance between two ends of nerve and also the 
comfort of the patient in this technique is  better than 
the other.

So this study recommends the use of sliders form 
of neural mobilisation technique in short hamstring 
syndrome	 for	 the	benefit	of	 the	patient.	Future	 studies	
can be done in comparing the two type of neural 
mobilisation	in	other	nerves	in	body	and	long	term	effect	
can be documented.

CONCLUSION

Sliders are better than Tensioners in neural 
mobilization	 techniques	 among	 subjects	 with	 short	
hamstring syndrome. Being less aggressive, Sliders were 
comfortable	 and	 more	 beneficial	 with	 less	 pain	 to	 the	

patients, Hence this study recommends the use of sliders 
in short hamstring syndrome for betterment of the patients.
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ABSTRACT

Proprioceptive Neuromuscular Facilitation (PNF) is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with techniques of neuromuscular facilitation to evoke 
motor responses and improve neuromuscular control and function. The PNF approach gives the therapist a 
variety of manual resistance exercise techniques to increase muscle strength, to promote dynamic stability 
and	controlled	mobility	as	the	foundation	and	in	preparation	for	initiation	of	task	specific	skilled	movements	
in a rehabilitation program.

This	case	study	was	intended	to	find	out	the	improvements	on	balance	and	gait	ability	in	a	patient	with	Right	
Hemiparesis	following	Left	Middle	Cerebral	Artery	(MCA)	territory	stroke	treated	with	PNF.

A case of right Hemiparesis following left middle cerebral artery lesion treated conservatively and referred 
for rehabilitation to our center. He had impaired weight bearing symmetry; impaired balance; impaired 
voluntary	motor	control.	He	was	assessed	with	Berg	Balance	Scale,	Fugl-Meyer	Scale	–	lower	extremity	
component and Functional Ambulation Category and Balance Master. He received PNF therapy for 30 days 
(5 days a week for 6 weeks). Following which he improved in the balance ability and independence in gait.
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INTRODUCTION

Stroke is a global health care problem leading to 
significant	mortality	and	morbidity.	Despite	gains	made	
with	 rehabilitation,	 balance	 and	 gait	 deficits	 remain	 at	
discharge (1). Improvement in balance has been shown to 
be the most important determinant for regaining gait as 
measured with the Functional Ambulation Categories(2). 
Effective	 interventions	 are	 needed	 for	 improving	
physical functioning and quality of life among survivors 
of stroke.

Proprioceptive neuromuscular facilitation (PNF) 
is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with 
techniques of neuromuscular facilitation to evoke motor 
responses and improve neuromuscular control and 
function. The use of PNF patterns and positions suggests 
a stronger sensory excitation at the cortical level leading 
to increased number and improved threshold of motor 
neurons which could result in improved range of motion, 
strength and balance reactions(3).

Case presentation:	The	 present	 case	 is	 a	 48	 year	 old	
male is a right handed, non smoker, non alcoholic, with 
normal	sleep	and	bowel	&	bladder	pattern.	He	sustained	
a	 Left	 Middle	 Cerebral	Artery	 ischemic	 stroke	 in	 the	
capsuloganglionic region resulting in hemiparesis of 
right side of the body with aphasia.

At the time of initial assessment he was conscious, 
oriented, obeying commands. He was mesomorphic. 
Sitting	with	protracted	shoulder	and	lateral	flexed	trunk;	
lower limb abducted and externally rotated on the 
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right side. He had slurring of speech. Voluntary Motor 
Control	–	upper	limb	–	1	/	6;	lower	limb	–	2	/	6.	Babinski	
positive in right lower limb. Associated reactions were 
positive	when	tested	in	supine	for	Ramiste’s	and	Limb	
synkinesis.	 Myotatic	 reflex	 (Wexler’s	 Reflex	 grading)	
were	 1+	 -	 triceps	 and	 ankle	 jerk	 3+	 -	 quadriceps	 and	
biceps	jerk.	His	postural	and	balance	control	were	poor.	
Hand functions such as reach, grasp and release were 
absent. He was dependent in activities such as lying to 
sitting, sitting to standing, standing and walking.

His Scandinavian Stroke scale which measures the 
severity of stroke was 22 (severe stroke), Functional 
Independence Score was 41 (dependent) and 
Brunnstrom’s	 stage	 of	 stroke	 recovery	 is	 stage	 1.	The	
initial	assessment	 taken	was	Weight	bearing	symmetry	
in lower limb (assessed using Balance Master SD), Berg 
Balance Scale, Functional Ambulation Scale, Fugl-
Meyer lower extremity component.

He was treated with Proprioceptive Neuromuscular 
Facilitation (PNF) intervention consisting of D1 Flexion-
adduction; Extension-Abduction pattern for left lower 
limb which was resisted. Rhythmic initiation technique 
was given for the right lower limb and with improvements 
in voluntary motor control it was done with Combination 
of isotonics and Dynamic reversal. Pelvic bridging was 
done with combination of isotonics technique; pelvic 
diagonal patterns emphasizing anterior elevation and 
posterior depression were practiced. Chopping and 
lifting pattern was done is sitting. Rhythmic stabilization 
and stabilizing reversal for upper trunk in half standing 
position	 with	 the	 affected	 lower	 extremity	 in	 weight	
bearing. Bilateral reciprocal asymmetrical pattern for 
arm in standing was started once the strength in the 
upper limb and lower limb improved to promote bearing 
in	 the	 affected	 lower	 extremity.	 D1	 flexion	 abduction	
pattern for right upper limb was done with endpoint 
approximation to facilitate and activate right gluteus 
medius in standing. All these activities were done for 10 
repetitions with rest time as needed by the patient.

Gait	training	with	approximation	given	through	the	
hips in the stance phase to promote weight bearing in the 
affected	lower	limb	for	15	minutes	was	done.	

He attended rehabilitation for 30 session (6 days a 
week for 5 weeks) lasting about one and a half hour per 
day. Post test score was taken using the same outcome 
measures after 30 sessions.

DISCUSSION

The results of this study demonstrated that the 
PNF	 interventions	 have	 significant	 effect	 on	 balance	
and	gait.	The	findings	show	that	the	working	speed	has	
a	significant	effect	on	the	functional	mobility	in	stroke	
patient. Improvement in lower limb motor recovery 
was more accelerated. This is attributed to the pelvic 
PNF	patterns.	The	findings	of	this	study	correlated	with	
findings	of	Wang	(1994)	which	stated	that	pelvic	PNF	is	
effective	 in	 activating	 the	Lower	 abdominal	 and	 trunk	
muscles	more	effectively	in	acute	stage (4).

Berg	 Balance	 scores	 improved	 from	 4	 to	 48,	 this	
might be attributed the trunk and abdominal muscle 
activation achieved with stabilizing reversal and 
rhythmic	stabilization	in	half	standing	position.	Fugl	–	
Meyer lower limb motor component improved from 4 
(reflex	 activity)	 to	 24	 (volitional	 control	 &	 improved	
coordination).	 Weight	 bearing	 symmetry	 in	 Balance	
Master	 improved	 from	 ratio	 of	 10:90	 to	 48:52	 with	
improvement in hip abductor strength. Stance phase 
weight	 bearing	 of	 the	 affected	 leg	 improved	 with	 hip	
abductor activation preventing pelvic asymmetry and 
compensatory lateral tilt of trunk. This was similar to 
the	findings	of	Hufschmidt	(1982)	and	Kawahira	et.	al.,	
(2004) were muscle torque generation in lower limb 
improved with resisted PNF patterns (5, 6). 

Ankle	dorsiflexion	though	not	attained	full	range	the	
partial range facilitated ground clearance and improved 
plantar	 flexion	 momentum	 facilitated	 gait	 speed.	 The	
patient attained a walking speed of 0.35 m/sec which was 
similar	to	the	findings	of	Elizabeth	(2006)	and	Kwerkkel.	
G	 (2002)	where	 in	 the	 gait	 kinematics	 improved	with	
repeated PNF training for 5days a week for 3 weeks (7). 

Functional Ambulation Category scale improved 
from 1 to 5 with patient able to walk in level surface 
independently.	This	was	similar	to	the	findings	of	Kumar	
et. al., (2012) and stated good functional outcomes in 
rehabilitation (8).

Table 1: Comparison of pre test and post test values

Outcome measures Pre test Post test
Weight	bearing	

symmetry (in %) 10 96

Berg Balance Scale 4 42
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Conted…

Functional Ambulation 
Category 1 5

Fugl	–	Meyer	scale	
Lower	Extremity	

component
8	 24

CONCLUSION

In this present study the balance ability and 
independence in gait of patients improved with 
application of PNF. Further studies can be conducted 
with large samples to include PNF in treating balance 
and gait functions in hemiparetic patients.
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ABSTRACT

Introduction: Poor sleep quality is common among students due to academic work burden and social 
norms.	Physical	fitness	is	the	ability	to	achieve	certain	performance	standards	for	physical	activity,	and	is	an	
outcome of habitual physical activity or exercise1, 2. In the process of encoding, new information inputs into 
neural circuits. This information is unstable and must be strengthened and transferred to long-term storage 
in	the	process	of	consolidation,	which	this	project	will	focus	on.	Finally,	this	information	is	retrieved	from	
the	areas	of	storage.	Today’s	fast	growing	industrialized	world	and	rapid	advancement	in	digital	technology,	
multimedia;	internet	and	social	networking	lifestyle	have	greatly	affected	the	lifestyle	of	the	people	in	the	
world	 population.	These	 technologies	 are	 effecting	 duration	 and	 quality	 of	 sleep,	 because	 of	 this	 other	
parameters	like	their	physical	activity	and	memory	are	also	affected.	The	significance	of	this	finding	is	that	
key measures of poor sleep quality may be associated with physical activity downfall and memory issues 
among young adults.

Method:	100	subjects	between	age	group	18-25	years	having	normal	BMI	were	selected	for	the	study	on	
the	basis	of	inclusion	and	exclusion	criteria.	After	signing	the	informed	consent	the	subjects	administered	
Pittsburgh	 Sleep	 Quality	 Index	 (PSQI),	 Baecke	 Physical	Activity	 Questionnaire	 (BPAQ)	 and	 Memory	
Functioning	Questionnaire	(MFQ).

Result: Analysis was done using statistical SPSS version 21. The association between sleep quality, physical 
activity	and	memory	was	found	out	by	Karl	Pearson	correlation	coefficient	(r).	Non-significant	correlation	
was	found	between	MFQ	and	PSQI.	Non-significant	correlation	was	found	between	BPAQ	and	PSQI

Conclusion:	With	the	result	of	this	study	it	could	be	established	that	sleep	deprivation	or	impaired	sleep	
quality	has	no	effect	on	physical	activity	and	memory	in	young	adults.
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INTRODUCTION

Maintaining and improving sleep quality is an 
important clinical issue in modern life. Poor sleep 
quality is common among students due to academic 

work burden and social norms. The main cause behind 
poor	sleep	quality	includes	alcohol	and	caffeine	intake,	
stimulants and technology3. Sleep has two phases 
namely: non rapid eye movement (NREM) and rapid eye 
movement (REM). NREM consists of four stages: stages 
1, 2, 3 and 4. Stages 3 and 4 are referred to collectively 
as	slow	wave	sleep	(SWS)	as	both	exhibits	a	slow	wave	
EEG	pattern.4 On average, one night of sleep involves 
four	or	five	sleep	cycles.	Sleep	cycles	are	the	progression	
through various stages of NREM sleep and REM sleep, 
each lasting close to 90 minutes5.

Physical	 fitness	 is	 the	 ability	 to	 achieve	 certain	
performance standards for physical activity, and is an 
outcome of habitual physical activity or exercise1, 2. 
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Higher level of physical activity decreases mortality 
rate by lowering the rate of cardiovascular diseases and 
cancer.6-7.	Evaluating	the	physical	fitness	among	young	
adults and late adolescence is relevant because low 
levels	 of	fitness	may	underlie	 the	potential	 for	 several	
health problems in later adulthood8,	9.

The case for exercise and physical health is now 
widely accepted by medical authorities across the 
world10, 11. Sedentary living doubles the risk of morbidity 
and mortality from coronary heart disease and stroke14, 

15 which is comparable with the risk associated with 
hypertension and hyperlipidaemia and not far behind 
that	 of	 smoking.	 Low	 activity	 levels	 leads	 to	 obesity,	
diabetes and some cancer.14The incidence of inactivity 
is also high in many developed countries where 
technology is slowly removing exercise from lifestyles 
and is estimated at around 40% of the middle aged and 
elderly	in	the	UK15.The burden of inactivity is expensive 
and improvement can be done by activity promotions17.

Relation between sleep and memory is growing area 
of	 research	 in	field	of	neuroscience.	Recent	 researches	
have	 shown	 that	 different	 stages	 of	 sleep	 have	 some	
beneficial	 effect	 on	 memory18.	 Memory	 is	 defined	 as	
ability to encode, consolidate and remember information 
that has been learnt. 19It can be categorized on the basis 
of whether the information is received from conscious 
or subconscious, the former termed declarative (or 
explicit) memory and the latter termed non-declarative 
(or implicit) memory.18,	20

  In the process of encoding, new information inputs 
into neural circuits. This information is unstable and must 
be strengthened and transferred to long-term storage in 
the	 process	 of	 consolidation,	 which	 this	 project	 will	
focus on. Finally, this information is retrieved from the 
areas of storage.21  

A person spends more than 1/3rd of his life sleeping. 
Sleeping	 is	 the	 best	 way	 of	 recharging	 one’s	 body.	
Today’s	 fast	 growing	 industrialized	 world	 and	 rapid	
advancement in digital technology, multimedia; internet 
and	social	networking	lifestyle	have	greatly	affected	the	
lifestyle of the people in the world population. The youth 
are	 the	 most	 affected	 by	 these	 advancements.	 It	 also	
affects	 their	 lifestyle	 especially	 their	 sleep	 timing	 and	
quality.	 These	 technologies	 are	 effecting	 duration	 and	
quality of sleep, because of this other parameters like 
their	physical	activity	and	memory	are	also	affected.	The	

significance	of	this	finding	is	that	key	measures	of	poor	
sleep quality may be associated with physical activity 
downfall and memory issues among young adults.

MATERIAL AND METHOD

100	 subjects	between	age	group	18-25	years	were	
selected for the study on the basis of inclusion and 
exclusion criteria. After selection they were made to sign 
informed consent.

Inclusion Criteria: Subjects	 both	 male	 and	 female	
with	 normal	 BMI	 between	 age-groups	 18-25	 years,	
comprehending English language were taken.

Exclusion Criteria: Subjects	 who	 will	 indulge	
in strenuous physical activity, having history of 
any of these following disease- Musculoskeletal 
disorders, Neurological disorder, Psychiatric disorder, 
cardiovascular disease, Trauma, Surgery were included 
in exclusion criteria.

Study Design: Correlational study

Outcomes Measures: Pittsburgh sleep quality index, 
Baecke physical activity questionnaire, Memory 
functioning questionnaire

Procedure: The	 study	 was	 conducted	 to	 find	 out	 the	
correlation of memory and physical activity with sleep 
quality.	 The	 subjects	 participated	 were	 screened	 to	
rule	 out	 inclusion	 and	 exclusion	 criteria.	The	 subjects	
fulfilling	 both	 criteria	 were	 asked	 to	 sign	 informed	
consent.	 After	 signing	 informed	 consent	 the	 subjects	
were given the data collection form which comprises 
demographic	 details,	 subjective	 assessment,	 PSQI,	
BPAQ	and	MFQ	

The	 subjects	 filled	 those	 details	 and	 answered	 the	
question according to their ability and perception.

The	 Pittsburgh	 Sleep	 Quality	 Index	 (PSQI)	 is	
used to measure quality and pattern of sleep. It shows 
difference	 in	poor	and	good	sleep	by	measuring	seven	
domains	namely:	subjective	sleep	quality,	sleep	latency,	
sleep	 duration,	 habitual	 sleep	 efficiency,	 and	 sleep	
disturbances, use of sleep medication, and daytime 
dysfunction over the last month. Each of seven areas of 
sleep was rated by client himself/herself. Scoring of the 
answers	is	based	on	a	0	to	3	scale,	whereby	3	reflect	the	
negative	extreme	on	the	Likert	Scale.		A	global	sum	of	
“5”or greater indicates a “poor” sleeper. 
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Baecke Physical Activity questionnaire includes a 
total	of	16	questions	classified	into	three	domains:	work,	
sports, and non-sports leisure activity. Each domain has 
several	questions	with	scoring	on	five	point	scale,	ranging	
from never to always or very often. Scoring was done 
according to original system in which work was the mean 
score in which work is the mean score for occupational 
questions, sports for sports-related questions and non-
sports leisure for physical activities during leisure time. 
Each	domain	could	receive	a	score	from	one	to	five	points,	
thus	allowing	a	total	score	from	three	(minimum)	to	fifteen	
(maximum). For the two most frequently reported sports 
activities,	 specific	 questions	 regarding	 the	 number	 of	
months per year and hours per week of participation were 
addressed.	The	original	BQ	was	translated	into	Japanese	
using the forward and backward translation procedure. 
Two professional translators independently translated the 
original scale once.

The	Memory	 Functioning	 Questionnaire	 (Zelinski	
et	 al.,	 1980),	 on	 the	 other	 hand,	 is	 narrower	 in	 scope.	
It	 consists	 of	 92	 items	 requiring	 7-point	 Likert	 scale	
judgments	on	various	aspects	of	everyday	remembering	
and	forgetting.	Responses	to	the	MFQ	are	summarized	
in	nine	a	priori	scale	scores:	General	Rating	of	Memory,	
Reliance on Memory, Retrospective Functioning, 
Frequency of Forgetting, Frequency of Forgetting 
When	Reading,	Remembering	Past	Events,	Seriousness	
of	Memory	Failures,	Mnemonics	Usage,	 and	Effort	 to	
Remember

FINDINGS AND DISCUSSION

Analysis was performed using statistics SPSS Version 
21. The association between sleep quality, physical activity 
and	memory	was	found	out	by	Karl	Pearson	correlation	
coefficient	 (r).Non-significant	 correlation	 was	 found	
between	MFQ	and	PSQI.	Non-significant	correlation	was	
found	between	BPAQ	and	PSQI

Table 1: Correlation values between sleep quality, 
memory and physical activity

PSQI

MFQ
Pearson Correlation -0.184

p-value 0.066

BPAQ
Pearson Correlation 0.113

p-value 0.262

PSS
Pearson Correlation .265**

p-value 0.008

Sleep with Physical Activity: The group taken into 
consideration can never omit doing physical activity 
as a whole because the college students have to go 
to	 their	 colleges	 and	 the	 office	workers	 have	 to	 go	 to	
earn bread and butter for themselves. This was a cross 
sectional	study,	if	subjects	are	called	for	a	longer	period	
for	a	 longitudinal	study,	effect	of	sleep	quality	may	be	
seen	on	physical	activity.	This	effect	may	be	for	a	longer	
duration	sleep	deprived	subjects.

To clarify the relationship between sleep quality and 
physical activity in young population, this study made 
an attempt to explore the association between sleep 
quality and physical activity. These relationships imply 
that	sleep	quality	will	have	no	significant	relation	with	
physical activity.

The group in our study had a high motivation level 
and	 enjoy	 more.	 They	 have	 a	 more	 positive	 attitude	
towards life. Energy metabolism is greater. They are 
generally disease free. They have higher strength, 
endurance	and	flexibility.

Only few studies were there who investigated relation 
between physical activity and sleep 22-25. Studies conducted 
on adult population show poor sleep at night along with 
lower levels of physical activity 25. Physical activity 
predicting sleep that night was less consistent. Two studies 
found no relation between daily physical activity and 
subsequent sleep22, 25. There are numerous factors that may 
contribute to the inconsistencies in the few studies conducted 
to	 date	 including	 differences	 in	 the	 exercise	 protocols	
studied, such as the intensity and duration of programs, 
and their interactions with individual characteristics such 
as	 fitness,	 age,	 and	 gender26.	 Questions	 remain	 over	 the	
sleep	and	health	benefits	associated	with	specific	levels	of	
physical activity (light, moderate, vigorous) and at what 
combinations	 or	 thresholds,	 and	 differences	 in	 effects	
across individuals and across the lifespan. Such nuanced 
information is needed in order to tailor recommendations 
to promote optimal health.

Sleep with Memory: There is no clear explanation 
about	which	stage	of	sleep	is	most	important.	Different	
sleep stages are dependent on each other. Stage 2 
of NREM sleep and REM sleep may have a role in 
semantic memory consolidation. Studies show that REM 
increases procedural memory. There is lack of evidence 
regarding interaction between individual sleep stages 
and conditioning memory. 
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The group taken into consideration may not have 
a	memory	problem	because	younger	group	of	 subjects	
were included. The lack of interference during sleep has 
been	considered	as	a	possible	cause	of	the	no	effects	of	
sleep on memory. Young adults have high amounts of 
slow wave sleep and sleep in general, there is no brain 
degeneration and their attention level is also high. The 
group	 included	 all	 college	 going	 students	 i.e.	 subjects	
were with lesser memory issues.

One research revealed that quality of sleep is not 
related	 to	memory	 in	 an	 individual’s	 life.27The results 
found in the present study do not coincide to a study 
conducted	 by	Murre,	 Kristo,	 &	 Janssen	 (2014)	 found	
that sleep quality measured by the Pittsburgh Sleep 
Quality	 Questionnaire	 was	 associated	 with	 poorer	
autobiographical memory performance 4-6 weeks after 
the recorded event.

CONCLUSION

With	the	result	of	present	study	it	could	be	established	
that sleep deprivation or impaired sleep quality has no 
effect	on	physical	activity	and	memory	in	young	adults.
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ABSTRACT

Background: 10	meters	Shuttle	run	test	is	a	field	test	which	measures	the	agility	and	speed	of	athletes.	this	
is a test of speed, body control and the ability to change direction.

Objective: The	objective	of	this	study	was	to	find	Common	value	of	shuttle	run	test	in	athletes	of	Belagavi	
and to set concrete data which will prove as a base line for any other studies / training which will involve 
designing	rehabilitation	and	/or	fitness	protocol	for	Belagavi	athletic	population

Methodology: 162	athletes	(n=162)	were	taken	for	the	study.10	meter	shuttle	run	test	was	performed	by	the	
athletes. The time taken to complete the test was recorded.

Result: Total		mean	best	time	for	males	was	found	to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Conclusion: The overall speed range for 10 meter shuttle run test in Belagavi athletes is  between 9.00-
12.70 Seconds. The speed range for male athletes is  between 9.00-12.70 Seconds, and for female athletes it 
ranges between 9.00-12.50 Seconds. Mean best time for males was 10.69 Seconds

Keywords: 10 Meters Shuttle Run Test, Belagavi athletes, Field test, Speed, Agility.
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INTRODUCTION

Professional players have an advantage over 
Immature players in terms of body composition and 
shape, speed, endurance, agility, control, perception 
of anxiety, anticipation, and technical skill. Of all 
these, agility, speed  and anticipation skills seem to 
be the strongest predictors of talent.1 The Speed and 
acceleration are important qualities in outdoor sports, 
with running quickly over short distances for success2,3  

In Soccer  players Although high-speed actions 
contribute only about 11% to that of  total distance 
covered, it  plays  more crucial and important role in 
moments of the game and contribute directly to winning 
possession of the ball as well as scoring  or to conceding 
of goals.4  Agility	does	not	have	a	global	definition,5 but 

Narasimhan	 et	 al.	 (2006)	 defined	 agility	 as	 the	 ability	
to	 efficiently	 change	 operating	 states	 in	 response	 to	
uncertain and changing demands placed upon it. Many 
Outdoor and Indoor sports involve straight sprinting, 
rather than straight sprinting more often repeated short 
sprinting with changes of direction. Attaining a high 
sprint velocity over a short distance is of very important 
for	 better	 performance	 in	 team	 and	 in	 field	 of	 sports.6  

Considering this sports  it would seem important to 
provide testing and training that mimics this demand to 
increase	 specificity.	The	 test	which	 is	most	 commonly	
used for testing speed and agility in athletes is Shuttle 
Run test. Sprints most frequently occur over very short 
distances	 (0–10	 m)	 from	 both	 standing	 and	 rolling	
starts.	Consequently,	 the	 speed	over	 the	first	 steps	and	
the ability to accelerate quickly would be considered 
of	greater	importance	in	the	field	of	sports7,8		Speed and 
agility	 are	 important	 qualities	 in	 the	 field	 sports	 for	
better performance and is an important topic of research 
that has not been adequately investigated  across  a 
particular age group or level of competition. In fact, 
this data can be turned into valuable information on the 
unique physiological demands in athletes. Additionally, 
this	 test	 can	 effectively	 guide	 physiotherapists	 for	
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conditioning and training programs across a season and 
can	also	help	them	understand	the	differences	in	fitness,	
between players. Hence, the present research emphasize 
on	the	need	to	find	a	common	value	of	Shuttle	run	test	in	
athletes of Belagavi.

METHOD

Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 162 participants were recruited in the 
study	 after	 fulfillment	 of	 eligibility	 criteria.	A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 
included were from the various institutes and sports 
academies in and around Belagavi city. Demographic 
characteristics of the participant, including their age, 
gender, Sports and years of playing were noted. Athletes 
within	the	age	group	of	18-25	year	of	age	both	male	and	
female who were willing to participate were included in 
the study. Participants were excluded if there were any 
musculoskeletal problems such as fracture, sprain/strain 
of lower limb in the past 6 months, existing neurological, 
respiratory or cardio vascular problems or any other 
condition leading to limitation in 10 meters shuttle run 
test performance.

Procedure:	 After	 finding	 their	 suitability	 as	 per	 the	
inclusion criteria participants were briefed about the 
nature of the study and the intervention in their vernacular 
language. Only those participants who are willing to 
participate	were	recruited	in	the	study.	The	subjects	were		
grouped into three strata according to age and gender. 
A	 	Warm–up	 session	 for	 10	 min	 was	 given	 to	 all	 the	
athlete	which	involved	5	min	jogging	and	5	min	dynamic	
exercises	for	all	joints.	All	participants	were	given	with	1	
practice trial of shuttle run test for better understanding 
about test and they were allowed to ask questions if any 
doubts. After that, athlete stood in the starting position 
with	his	feet	slightly	apart.	On	the	command	of	Go	athlete	
was then asked to  touch cone at the starting line and sprint 
to touch cone on end line and sprints back to starting line 
which are 9.14 m (30 ft) apart.13

The stopwatch was used to record time taken by 
athlete to complete the test. The test was repeated 3 
time  and the therapist noted down the best time taken to 
complete the test.

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed and 

number of years played with best time was analysed using 
Karl	Pearson’s	correlation	coefficient	method.	Comparison	
of	male	and	females	with	mean	best	time,	mean	of	first	and	
second attempts speed score, mean number of years played 
and BMI were analysed using t test.

RESULTS

Table 1: Distribution of male and females with mean 
age in the study

Gender Number of 
participants % Mean 

age SD age

Male 116 71.60 20.31 2.07
Female 46 28.40 20.28 2.10

Table number 1  Shows distribution of male and 
female participants in the study. Total 162 participants 
were included in the study 116 males  (71.60%) with mean 
age	of	20.31	with	SD	age	2.07	and	46	females	(28.40%)	
with	mean	age	of	20.28	and	SD	age	2.10.	No	significant	
difference	was	seen	in	male	and	females	mean	age.

Table 2: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time with
r-value t-value p-value

Age in yrs 0.2079 2.6881 0.0079*
BMI -0.0299 -0.3789 0.7052

No. years played 0.0377 0.4767 0.6342
*p<0.05

Table number 2 showing the positive correlation 
between the best time  and the age of the athletes.

(p<0.05)	 by	 Karl	 Pearson’s	 correlation	 coefficient	
method was used to assess the correlation.

Looking	 at	 the	 analysis	 we	 	 found	 no	 correlation	
between the best time and BMI same with number of 
years played.

Table 3: Comparison of male and females with mean 
BMI by t test*p<0.05

Gender
Height Wight BMI

Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Male 5.67 0.29 64.92 6.60 22.35 1.99
Female 5.54 0.36 56.68 6.72 20.07 1.94
t-value 2.3669 7.1263 6.6214
p-value 0.0191* 0.0001* 0.0001*
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Table 4: Patterns of best time in male and females in the study

Gender Minimum Maximum Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval for Mean
Lower Bound Upper Bound

Male 9.00 12.70 10.69 0.88 0.08 10.53 10.86
Female 9.40 12.50 10.99 0.85 0.13 10.74 11.25

Table number 4 shows minimum and maximum time taken by the athletes to complete the 10 meters shuttle 
run test. According to the above data minimum time taken by male athletes to complete the test is 9.00 sec and the 
maximum	taken	is	12.70	sec	When	we	see	for	minimum	time	taken	by		females		is	9.40	sec	and	maximum	is	12.50	
sec	this	shows	no	more	difference	in	post	test	data	according	to	the	gender	of	athletes.

Table 5: Normality of best time (in sec) in the study by gender

Best time
Total Male Female

Range Number Range Number Range Number
Excellent 9.00-9.89 21 9.00-9.82 18 9.40-10.14 10
Good 9.90-11.65 105 9.83-11.56 43 10.15-11.83 27
Poor 11.66-12.70 36 11.57-12.70 55 11.84-12.50 9
Total 9.00-12.70 162 9.00-12.70 116 9.00-12.50 46

Mean best time 10.69 10.99 10.78
SD best time 0.88 0.85 0.88

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Poor:	>mean+SD

Table Number 5 shows the normality of best time 
in seconds and   number of male and female having 
the excellent speed in terms of minimum time taken to 
complete the test  to poor speed. Total best time range 
is	9.0-9.86	which	is	excellent	range	(n=	18	males	n=	10	
females	total	n=	21),	9.90-11.65	is	good(n=	43	males	&	
27	females	total	105	),	11.66-	12.70	poor(n	=	55	males	&	
9 females total 36)  Mean best time for males was found 
to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Table 6: Comparison of male and females with mean 
best time by t test *p<0.05

Gender Mean Std. Dev.
Male 10.69 0.88

Female 10.99 0.85
Total 10.78 0.88

t-value -1.9701
p-value 0.0500*

DISCUSSION

This study was conducted at belagavi on young 
athletes	with	a		goal	to	find	a	common	value	of	10	meters	

shuttle run test in athletes. The secondary goal was to 
set a concrete data which would prove as a baseline 
for all the other studies that would involve designing 
rehabilitation	 or	 fitness	 protocol	 for	 belagavi	 	 athletic	
population.	Turgut	Kaplan	Et.al	Conducted	a	 study	on	
running speed and agility performance in professional 
and amateur soccer players, where 10 X 5 meter  shuttle 
run test was used. The study concluded that professional 
soccer players running speed and agility performances 
were higher than amateur soccer players.14 Another 
study	done	by	germa	nvicente-	rodri	guez	Et.al	 to	find	
out reliability of stopwatch for measuring time taken 
to complete 4 X 10 meter shuttle run test and 30 meter  
shuttle run test and the result of this study suggested that 
stopwatch is a reliable and valid instrument for recording 
the time taken to complete the shuttle run test.15 In the 
present study also stopwatch has been used to record the 
best time taken to complete the 10 meters shuttle run test. 
In this present study total 162 participants were included 
with mean age of 20.31 with SD age 2.07 for males and 
20.28	with	SD	age.	 In	 the	present	 study	 	 three	 trial	of	
10 m shuttle run test was taken so as to avoid human 
error and also to record the best time of athlete and the 
results are consistent with the results of the old study. In 
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conclusion, in the present study, we found overall speed 
range for 10 meter shuttle run test in belagavi athletes is 
between  9.00-12.70 min/sec. Male athlete speed range 
is  between 9.00-12.70 min/sec, female athletes  speed 
range is between 9.00-12.50 min/ sec. Mean best time 
for males was 10.69 min/sec It is also seen that there 
is positive correlation between the best time taken to 
complete the 10 meters shuttle run test and the age of 
the athletes. But there was no correlation between best 
time taken to complete test was compared with Body 
Mass Index and Numbers of years of play. The total 162 
participants were included in present study, in which 
21 samples fell under excellent category , 105 samples 
fell under good category and 36 samples fell under poor 
category of best time to complete the test. The Common 
value of 10 meter shuttle run test  for males excellent 
time,	good	time	and	poor	time	was	within	range	of	9.00	–	
9.82	sec,	9.83	–	11.56	sec	,	11.57	–	12.70	sec	respectively	
and	for	females	it	was	9.40	–	10.14	sec,10.15	–	11.83	sec	
and	11.84	–	12.50	sec	respectively.

CONCLUSION

This study concluded that the common value for 10 
meters shuttle run  test was within range of 9.00 -12.70 
sec for both male and females, were in both genders  
male athletes showing better performance.

Limitation:	 Generalizations	 of	 the	 sample	 collected	
is questionable  as the sample collected may not be 
representing the  total population.

Practical Applications: The result of the present 
study can be used as a reference for speed and agility 
performance	 test	 (10	m	 shuttle	 run	 test	 )	&	by	fitness	
professionals for training purpose for belagavi athletes.
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ABSTARCT

Background: The prevalence of stroke in the general population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those older than 40 years. Stroke may require a variety of 
rehabilitation services. One of them Mirror therapy is a simple, inexpensive and most importantly patient 
directed treatment that may improve hand function after stroke. 

Objective: To	 assess	 the	 effectiveness	 of	mirror	 therapy	 on	 upper	 extremity	 functioning	 among	 stroke	
patients at selected neuro- rehabilitation centres

Method: A	 quantitative	 research	 approach	 was	 used	 in	 this	 study.	 Research	 design	 was	 Quasi-
experimental: pre-test post-test. Sample size was 50 post stroke patients who receive stroke rehabilitation 
at	Neurorehabilitation	centres.	The	25	subjects	were	randomly	divided	into	two	groups,	experimental	group	
and control group. The experimental group has received mirror therapy with the conventional therapy for 3 
days in a week for 4 weeks. Other side the control group has received only conventional therapy for 4 weeks, 
and	3	days	in	a	week.	The	effectiveness	was	evaluated	by	Modified	Brunnstrom’s	motor	function	test	

Result: An	average	hand	functioning	score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-test	and	7.6	
which increased to 13.4 in post-test for upper extremity functioning among experimental group, following 
for	 the	control	group	as	 in	pre-test	 an	average	was	8.3	which	 increased	 to	11.2	 for	hand	and	8.1	which	
increased to 11.7 of upper extremity.

Conclusion: The	 findings	 of	 the	 study	 show	 that	 there	 is	 significant	 difference	 between	 the	 scores	 of	
experimental and control group.

Keywords: Mirror Therapy, Upper Extremity Stroke , Neuro Rehabilitation Centre

INTRODUCTION

As human, we move our bodies to explicit our wants, 
needs, emotions, thoughts, and ideas. Basically, how 
well we move- and how much we move- decides how 
well we engage with the world and make our full purpose 
in life. Mostly the active movement helps us in function 
completely, interact with the world, feel well physically 
and emotionally, connect and build relationship with 
others, and communicate and express ourselves. Also 
the	movement	 helps	 us	 recover	 if	 our	 brain	 is	 injured	
or	inflamed.	Body	movements	are	comparable	important	
for	smooth	and	effective	day	to	day	activities.1

Nervous system is a one of the system of our body, 
which perform all the sensory and motor function 

of body. The reason a healthy nervous system is so 
important	 is	 because	 it’s	 what	 runs	 everything	 in	 our	
body.	 When	 nervous	 system	 is	 functioning	 correctly,	
body is able to perform all the things it needs to do. 
However, when the nervous system is compromised, or 
not	working	efficiently,	body	begins	to	break	down.2

Stroke is the third biggest killer in India after heart 
attack	and	cancer	and	is	a	major	public	health	concern.1 
Stroke	occurs	when	there	is	(1)	lack	of	blood	flow	to	a	
section of brain or (2) haemorrhage into the brain that 
results in death of brain cells. The predominance of stroke 
in the population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those 
older	 than	40	years.	 It	was	projected	 that	by	2015	 the	
number of cases of stroke would be increase to 1666,372 
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in the country. A predicted 5.7 million people died from 
stroke	in	2005	and	it	is	projected	that	these	deaths	would	
rise to 6.5 million by 2015.3

Impact on daily life, 4 out of 10 stroke survivors 
leave hospital requiring help with daily living activities 
but almost a third receive no social service visits. Around 
a third of stroke survivors experience depression after 
their stroke.4

15	million	people	suffer	from	stroke	worldwide	each	
year. Of these, 5 million die and another 5 million are 
permanently	 DISABLED.5Ischemic stroke 10% in 30 
days, 23% in 1 year and 52 % in 5 year. Same as Intra-
cerebral haemorrhage 52% in 30 days, 62% in 1 year 
and 70% in 5 years. The sub-arachnoid haemorrhage 
was	45%	in	30	days,	48%	in	1	year	and	52	%	in	5	years.	
They also concluded that this prevalence of stroke may 
increase till 2020. Stroke patient may require a variety of 
rehabilitation services like physiotherapy, occupational 
therapy, speech therapy etc. One of them MIRROR 
THERAPY is an inexpensive, simple and patient 
directed treatment. The principle of mirror therapy is use 
of	a	mirror	to	create	a	reflective	illusion	of	an	affected	
limb in order to trick the brain into thinking movement 
has occurred without pain. 5

METHODOLOGY

A quantitative research approach was used in this 
study.	Research	design	was	Quasi-experimental:	pre-test	
post-test. Content validity was obtained by experts of 
medical surgical nursing and physiotherapy opinion. Tool 
reliability	(0.8)	was	calculated	by	inter	rated	reliability	
method.	 The	 consent	 was	 taken	 from	 the	 subjects	 for	
participation in study. Data collection was carried out 

from	 14/02/2018	 to	 15/03/2108.	 Sample	 size	 was	 50	
post stroke patients who receive stroke rehabilitation 
at	 Neurorehabilitation	 centres.	 The	 25	 subjects	 were	
randomly divided into two groups, experimental group 
and control group. The experimental group has received 
mirror therapy with the conventional therapy for 3 days 
in a week for 4 weeks. Other side the control group has 
received only conventional therapy for 4 weeks, and 
3	 days	 in	 a	week.	The	 effectiveness	was	 evaluated	 by	
Modified	Brunnstrom’s	motor	 function	 test	before	 and	
after intervention. Data was compiled and analysis was 
done by using inferential and descriptive statistics.

RESULTS

Fig. 1: Effectiveness of mirror therapy in stroke 
patients on the functioning of hand

In pre-test, all the experimental and control group stroke 
patients	had	poor	functioning	of	hand.	In	post-test,	48%	of	
the experimental group samples had poor functioning of 
hand and 52% of them had average functioning of hand. 
In	control	group,	68%	of	the	samples	had	poor	functioning	
of hand and 32% of them had average functioning of hand. 
This shows that the mirror therapy remarkably improved 
the hand functioning of stroke patients.

Table 1: Paired t-test for effectiveness of mirror therapy in stroke patients on the functioning of hand
N = 25, 25

Group Day Mean SD T Df p-value

Experimental
Pre-test 8.2 1.37

12.8 24 0.000
Post-test 12.6 1.71

Control
Pre-test 8.3 1.41

10.6 24 0.000
Post-test 11.2 1.72

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
hand. In experimental group, average hand functioning 
score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-

test.	T-value	 for	 this	 test	was	 12.8	with	 24	 degrees	 of	
freedom. Corresponding p-value was of the order of 
0.000, which is small (less than 0.05), the null hypothesis 
is	rejected.
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In control group, average hand functioning score 
in	pre-test	was	8.3	which	increased	to	11.2	in	post-test.	
T-value for this test was 10.6 with 24 degrees of freedom. 
Corresponding p-value was of the order of 0.000, which 
is	small	(less	than	0.05),	the	null	hypothesis	is	rejected.	
Average for experimental group in post-test is higher 
as compared to that for control group. Mirror therapy 
is	proved	to	be	significantly	effective	in	improving	the	
hand functioning of stroke patients.

Fig. 2: Effectiveness of mirror therapy in stroke 
patients on the functioning of upper extremity

In pre-test, all the experimental and control group 
stroke patients had poor functioning of upper extremity. 
In post-test, 56% of the experimental group samples had 
poor functioning of upper extremity and 44% of them 
had average functioning of upper extremity. In control 
group, 92% of the samples had poor functioning of upper 
extremity	 and	8%	of	 them	had	 average	 functioning	of	
upper extremity. This shows that the mirror therapy 
remarkably improved the upper extremity functioning 
of stroke patients.

Table 2: Paired t-test for effectiveness of mirror 
therapy in stroke patients on the functioning of 

upper extremity
N = 25, 25

Group Day Mean SD t Df p-value

Experimental

Pre-
test 7.6 1.15

14.6 24 0.000
Post-
test 13.4 1.80

Control

Pre-
test 8.1 1.17

11.0 24 0.000
Post-
test 11.7 1.51

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
upper extremity. In experimental group, average upper 
extremity functioning score in pre-test was 7.6 which 
increased to 13.4 in post-test. T-value for this test was 
14.6 with 24 degrees of freedom. Corresponding p-value 
was of the order of 0.000, which is small (less than 0.05), 
the	null	hypothesis	is	rejected.	In	control	group,	average	
upper	 extremity	 functioning	 score	 in	 pre-test	 was	 8.1	
which increased to 11.7 in post-test. T-value for this 
test was 11 with 24 degrees of freedom. Corresponding 
p-value was of the order of 0.000, which is small (less 
than	0.05),	the	null	hypothesis	is	rejected.	Average	post	
test score for experimental group is higher as compared 
to that of control group. Mirror therapy is proved to be 
significantly	effective	in	improving	the	upper	extremity	
functioning of stroke patients.

Table 3: Two sample t-test for comparison 
of experimental and control group for hand 

functioning
N = 25, 25

Group Mean SD T df p-value
Experimental 4.4 2.8

4.3 48 0.000
Control 1.7 1.3

Researcher applied two sample t-test for comparison 
of average change in hand functioning score of 
experimental and control group. Average change in hand 
functioning score of experimental group was 4.4 which 
was 1.7 for control group. T-value for this comparison 
was	 4.3	 with	 48	 degrees	 of	 freedom.	 Corresponding	
p-value was 0.000, which is small (less than 0.05). 
This	 indicates	 that	 the	mirror	 therapy	has	 significantly	
improved the functioning score of hand as compared to 
that of control group.

Table 4: Two sample t-test for comparison of 
experimental and control group for upper extremity 

functioning
N = 25, 25

Group Mean SD t df p-value
Experimental 5.8 3.6

4.9 48 0.000
Control 2.0 1.6

Researcher applied two sample t-test for comparison 
of average change in upper extremity functioning score 
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of experimental and control group. Average change 
in upper extremity functioning score of experimental 
group	was	5.8	which	was	2	 for	control	group.	T-value	
for	this	comparison	was	4.9	with	48	degrees	of	freedom.	
Corresponding p-value was 0.000, which is small (less 
than 0.05). This indicates that the mirror therapy has 
significantly	 improved	 the	 functioning	 score	 of	 upper	
extremity as compared to that of control group.

This	 shows	 that	 mirror	 therapy	 was	 effective	 on	
upper extremity function among stroke patients.

DISCUSSION

The literature includes some studies that support 
the use of Mirror Therapy in post-stroke rehabilitation. 
However, researches involving MT have evolved over 
the past years, acquiring better methodological quality.

The studies found in this review assessed individuals 
in	the	post-stroke	and	showed	similar	effects	concerning	
the	 effectiveness	 of	 MT	 on	 recovery	 of	 the	 motor	
function.

The	 above	 findings	 of	 the	 study	 are	 supported	 by	
a study conducted by, Pournima Pawar, vijaykumar 
biradar to	 evaluate	 the	 effectiveness	 of	 the	 constraint	
induced movement therapy (CIMT) and combined 
mirror	therapy	for	patient’s	rehabilitation	of	the	patients	
with subacute and chronic stroke patients.Twenty 
patients were enrolled and divided into two groups 
CIMT group, CIMT with Mirror therapy group. CIMT 
group 6 hours a day for 4 days per week for 4 weeks 
,and CIMT with Mirror therapy group 30 minutes of 
mirror with CIMT for 4 days per week for 4 weeks . 
The fugl-meyer motor function assessment (FMS) and 
Brunnstrom Voluntary control grading were evaluated 
4weeks after the treatment. The score of the Brunnstrom 
Voluntary control grading p value (P value 0.0001) 
and Fugl-meyer scale P value (0.0001), mirror therapy 
combined with CIMT showed more improvement than 
the CIMT after 4 weeks of treatment.6

Kil-Byung Lim, Hong-Jae Lee, Jeehyun Yoo, 
Hyun-Ju Yun, Hye-Jung Hwang conducted study on 
efficacy	of	mirror	therapy	containing	tasks	in	post	stroke	
patients	 to	 investigate	 the	 effect	 of	 mirror	 therapy	 on	
upper extremity function and activities of daily living. 
The samples were randomly divided into two groups 
that were mirror therapy group and sham therapy 
group, each group contains 30 samples. The mirror 

therapy group has undergone a mirror therapy with 
conventional therapy for 20 minutes per day on 5 days 
per 4 weeks. The Fugl Meyer assessment, Brunnstrom 
motor	 recovery	 stage	and	modified	barthel	 index	were	
evaluated 4 weeks after the treatment. After 4 weeks of 
intervention,	 improvements	 in	 the	FMA	(p=0.027)	and	
MBI	(p=0.041)	were	significantly	greater	in	the	mirror	
therapy group than the sham therapy group. The mirror 
therapy	containing	functional	task	was	effective	in	terms	
of improving the upper extremity functions.7

CONCLUSION

The	findings	of	the	study	show	that	there	is	significant	
difference	 between	 the	 scores	 of	 experimental	 and	
control	group.	The	finding	shows	that	the	mirror	therapy	
brought	a	significantly	effect	in	pre-test	and	post-test	on	
upper extremity functioning.
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ABSTRACT

Background:	Water	has	been	highly	considered	for	rehabilitation	because	it	facilitates	the	application	of	
established	 therapeutic	 interventions	 including	stretching,	strengthening,	 joint	mobilization,	balance,	gait	
training and endurance training that helps in reducing back pain due to unique physical characteristics and 
low risks.

Objective: To	 compare	 the	 effect	 of	 Hydrotherapy	 based	 exercises	 and	 conventional	 physiotherapy	 in	
chronic	nonspecific	low	back	pain.

Materials and Method: An	experimental	study	was	conducted	at	physiotherapy	Department	of	Krishna	
Institute of Medical Sciences. A total 30 patients were equally divided into two groups using convenient 
sampling	with	random	allocation	(Group	A	and	Group	B).		Group	A	was	given	Conventional	Therapy	and	
Group	B	was	given	Hydrotherapy.

Results: Statistical analysis was performed using paired t-test and unpaired t-test. Intra group comparison 
(within group) was analysed statistically using paired t-test for VAS, ROM, MMT and MODI. This shows that 
there	is	an	extremely	significant	difference	of	Group	A	similarly	there	is	an	extremely	significant	difference	
of	Group	B.	But	in	intergroup	comparison	(between	group)	was	analysed	statistically	using	unpaired	t-test.	
This	shows	that	pre-intervention	there	was	no	statistically	significant	difference	seen	with	P	values	of	VAS,	
ROM,	MMT	and	MODI.	While	on	comparing	post	interventional	values,	the	results	between	two	groups	
using	unpaired	t-test	revealed	that	there	was	statistically	significant	difference	seen	with	P	values	of	VAS	was	
(P-	0.0182)	but	there	was	no	statistically	significant	difference	seen	with	P	values	of	ROM,	MMT,	MODI.

Conclusion: From	 the	 study,	 it	 is	 concluded	 that	 there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

Keywords: Nonspecific low back pain, VAS, Hydrotherapy, Physical properties of water.
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INTRODUCTION

Just like reinforced steel can bear more weight than 
sheet of aluminum, a strong, well-conditioned back can 
stand with more stress, and protect spine better, than a 
back that has not been conditioned through exercise. 
Conditioning	through	flexibility	and	strengthening	back	
exercises	 not	 only	 helps	 to	 avoid	 the	 back	 injury,	 or	
minimize	the	severity	of	injury.	It	can	also	help	to	relieve	
the pain from many back conditions1.

The human body has a centre of gravity, which keeps 
the balance between muscles and bones to maintain 
integrity	of	structures	and	protect	them	against	injury2. 
In	nonspecific	low	back	pain,	imbalance	typically	occurs	
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between	the	functional	load,	which	is	effort	required	for	
work and in daily living activites3.	Low	back	pain	has	a	
lifetime	prevalence	of	60-85%	but	it	is	seen	in	adult	is	
15%3 and it may vary according to age, gender, education 
and occupation4.

Chronic	 nonspecific	 low	 back	 pain	 is	 the	 pain	
where	 the	 patient	 cannot	 find	 any	 specific	 cause	 for	
more than 12 weeks such as infection, arthritis, fracture, 
spondylolisthesis etc5.	Generally	chronic	nonspecific	low	
back pain is seen because of heavy physical exertion such 
as weight lifting, repetitive movement and frequent static 
posture.	 Characteristic	 of	 chronic	 nonspecific	 low	 back	
pain are heavy pain, worsening with exertion and relieved 
with rest. In some cases the cause may be sprain or an 
overstretch of a ligament or muscles6. The endurance of 
trunk muscles is low in patients with low back pain as 
compared to individual without low back pain. The deep 
trunk	 muscles	 (Transverse	 Abdominis	 and	 Multifidus)	
responsible for maintaining the stability of spine. It is 
studied that the poor endurance of trunk muscles may 
caused strain on structures and hence causes low back 
pain7.  In other cases the cause may be a minor problem 
with the disc between two vertebrae or a minor problem 
with	a	small	facet	joint	between	two	vertebrae.	There	may	
be other minor problems in the structures and tissues of 
the lower back that result in pain.

Stretching and strengthening exercises is one of 
the	 useful	mode	 of	 exercise	 for	 chronic	 nonspecific	 low	
back pain to decrease the pain while working out. If 
these exercises are done in water, the properties of water 
relieves	pain,	reduces	muscle	spasm,	increases	joint	range	
of motion, strengthen weak muscles, improve circulation, 
provide resistance and improves balance and coordination8. 
Moreover, the combinations of the buoyancy, resistance 
properties	 of	 water	 allow	 easier	 joint	 movement	 and	
diminish disabilities than on land9. Although it appears 
that water-based exercises may be suitable exercises for 
individuals to improve quality of life.

Hydro means water so we can called Hydrotherapy, 
Aquatic	therapy	or	Pool	therapy.	The	heat	and	flotability	
of the water can block nociceptors by acting on thermal 
receptors and mechanoreceptors and exert a positive 
effect	on	spinal	segments10.	Water	has	many	properties	
that give it the ability to heal.

 z Water	can	store	and	carry	heat	and	energy.

 z Water	cannot	hurt	you,	even	if	you	are	sensitive	to	
your surroundings.

 z Water	can	help	blood	flow.

 z Water	has	a	soothing,	calming,	and	relaxing	effect	
on people.

 z Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	
joint	while	also	providing	resistance11.

Hydrotherapy is one of the method that recently has 
found great popularity in rehabilitation12.

Benefits	 of	 hydrotherapy	 are	 due	 to	 properties	 of	
water such as:

 1. Buoyancy: Buoyancy reduces force of gravity and 
provides resistance which is used to strengthen 
the muscles.

 2. Hydrostatic pressure: Hydrostatic pressure is 
the	pressure	exerted	by	water	on	immersed	object.	
That pressure and depth allows the patients to 
perform exercise more easily.

 3. Viscosity: Viscosity creates resistance to all active 
exercises.

 4. Surface tension: In surface tension the use of 
equipment at surface increase the resistance13.

Now a days, physiotherapy is growing with 
multispecialty like hydrotherapy which is used to 
treat disorders14.	 In	 chronic	 nonspecific	 low	back	pain	
there	 is	 no	 specific	 problem	 or	 disorder	 that	 can	 be	
identified	 as	 the	 cause	 of	 pain	 but	 water	 will	 relieve	
discomfort and promote physical well-being15.  The 
use of Pharmacotherapy example Non-steroidal anti-
inflammatory	 drugs	 and	 Skeletal	muscle	 relaxant	 tend	
to	 have	 various	 side	 effects	 with	 their	 prolonged	 use.	
Patient with only drug therapy have high chance of 
recurrences and worsening of spinal function leading to 
early degenerative changes in spinal structures. On the 
other hand hydrotherapy gives an opportunity of natural 
way	of	therapy	by	which	this	chronic	non	specific	low	
back	pain	can	be	effectively	managed.

Aim:	To	find	out	the	effectiveness	of	hydrotherapy	based	
exercises	for	chronic	nonspecific	low	back	pain.

OBJECTIVES

 z To	 determine	 the	 effect	 of	 hydrotherapy	 based	
exercises	for	chronic	nonspecific	low	back	pain.

 z To	 compare	 the	 effect	 of	 Hydrotherapy	 based	
exercises and conventional physiotherapy in 
chronic	nonspecific	low	back	pain.
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MATERIALS AND METHOD

It was an experimental study conducted in the 
KIMSDU.	 30	 participants	 were	 equally	 divided	 into	
two groups using convenient sampling with random 
allocation.	 Group	 A	 was	 given	 conventional	 therapy	
and	Group	B	was	given	hydrotherapy.	The	patient	were	
selected according to inclusion and exclusion criteria. 
Written	informed	consent	was	taken	and	whole	study	was	
explained to them. Detailed musculoskeletal evaluation 
was	done	to	screen	the	subjects.	Inclusion	criteria	were	
as	 follow:	 1.	 Subjects	 clinically	 diagnosed	 as	 chronic	
nonspecific	low	back	pain,	2.	Both	genders,	3.	Age	group	
–	20yrs	to	45yrs,	4.	Participants	willing	to	participate	in	
study, 5. Swimmers. Exclusion criteria were as follows: 
1.	 Individuals	 with	 specific	 causes	 for	 back	 pain,	 2.	
Subject	 with	 systemic	 illness:	 -Neurological	 disorders	
like ataxia, Respiratory disorders, Cardiac disorders.  3. 
Individuals with hydrophobia.

Group A: Treatment given was as follows:

 1. Hot moist pack for 15 min.

 2. Static back exercises

 3. Stretching

 4. Core strengthening exercises for back

 5. Ergonomic advice for posture

Group B: All therapeutic exercises performed in water 
were given according to problem solving approaches 
like:

 1. Stretching exercises for hip and lower back

	 	In	Standing	position:	Knee	to	chest	exercises,	Leg	
raise

  In Prone position:-Superman position exercises

 2. Strengthening exercises for abdominals, glutei, 
trunk, lumbar and lower limb.

	 	In	supine	position:-Swimming	kicks,	Hip	flexion	
and extension, Hip abduction and adduction, 
Knee	flexion	 and	 extension,	Bridging	with	 long	
dumbbell place at knees.

	 	In	standing	position:-Squatting,	Lunges	(forward	
and side), Ball squeezing between thighs, Toe 
raising,	One	leg	balance,	Leg	circles.

Walking: Forward, Backward16.

Post-intervention	outcome	measures	of	the	subjects	
were calculated. Comparison of pre and post intervention 
values	was	done.	The	effect	of	conventional	therapy	and	
hydrotherapy	 based	 exercises	 on	 chronic	 nonspecific	
low	back	pain	subjects	was	determined.	Then,	the	results	
were compared in group A (conventional therapy) and 
group	B	(hydrotherapy)	subjects	of	chronic	nonspecific	
low back pain.

Table 1: Total no. of age groups included in the study

Age 
Groups 20-30 31-40 41-50

Group A 6 6 3
Group B 7 6 2

Between the group comparison:

 1. VAS SCORE

Table 2: Comparison of VAS score between groups

Mean ± SD
Pre-intervention Post intervention

Group	A 7.2 ± 1.47 2.66 ± 1.71
Group	B 8.06	±	1.38 1.2 ± 1.47
p value 0.1083 0.0182
t value 1.659 2.509

Inference Not	significant Significant

MODIFIED OSWESTRY DISABILITY INDEX

Table 3: Comparison of MODI scores between 
groups

Mean ± SD
Pre-intervention Post intervention

Group A 61.33 ± 23.20 28	±	16.22
Group B 71.06 ± 19.32 24.66 ± 12.73
p value 0.2223 0.5364
t value 1.248 0.6260

Inference Not	significant Not	significant

RESULTS

Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
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significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI.

DISCUSSION

The	 purpose	 of	 present	 study	 was	 to	 find	 out	 the	
effectiveness	 of	 hydrotherapy	 based	 exercises	 for	
chronic	nonspecific	low	back	pain.

Low	back	pain	is	considered	as	3rd highest problem 
faced by the population worldwide. Since there is 
change in the lifestyle due to competing professions 
people	 tend	 to	 ignore	 their	 spine	 health.	Lack	 of	 self-
care and awareness of the exercises has given a rise to 
this population. Thus intervention in an order to relieve 
the pain, improve range of motion was made as well as 
strengthening of the muscles and improved quality of the 
life are also done with exercise.

Reviewing various studies, it was analyzed that 
many exercise protocols like aerobic exercise, lumbar 
stability exercise, swiss ball exercise, only core 
strengthening exercises were line of treatment routinely 
used	for	chronic	nonspecific	low	back	pain.

This study was undertaken considering all the 
mentioned points, and the aim of this study was to 
find	 out	 effect	 of	 hydrotherapy	 in	 chronic	 nonspecific	
low back pain. Based on the principal of hydrotherapy, 
Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	 joint	
while also providing resistance.

Benefits	of	conventional	therapy:-It	helps	to	control	
functional activities and in dynamic stabilization of 
joints,	 It	 moreover	 improves	 the	 endurance	 of	 the	
muscle, It activates muscle to begin to re-establish 
neuromuscular control.

Benefits	of	Hydrotherapy:-Exercise	in	water	takes	the	
weight	off	a	painful	joint	while	also	providing	resistance,	
Improved	muscle	strength,	Greater	flexibility	and	range	of	
motion of the spine, Enhanced balance and coordination 

of muscle groups to stabilize the spine and reduces stress 
on the back pain, Increased tendency to maintain a neutral 
spine	position	during	exercises,	Efficiency	of	water	will	
provide	great	advantage	for	subjects	to	improve	quality	of	
life and diminishes disabilities17. 

Many authors conducted studies on hydrotherapy for 
low back pain. So according to Dundar U, Solak O, Yigit  
determined	the	effect	of	aquatic	exercise	to	treat	chronic	
low back pain and came to a conclusion that water based 
exercises produce better improvement in disability and 
quality of life of the patients with chronic low back 
pain	 than	 land	 based	 exercises.	Then	Sjogren	T,	Long	
N, Storay I, Smith J, studied group hydrotherapy versus 
group land based treatment for chronic low back pain 
and come to conclusion that the both groups improved 
significantly	 in	 functional	 ability	 and	 in	 decreasing	
pain levels. Then Smit TE and Harrison R studied 
Hydrotherapy and chronic lower back pain: A pilot 
study.	and	come	to	conclusion	that	the	beneficial	effects	
from hydrotherapy may not be long lasting, suggesting 
the need for continuing sessions to maintain improved 
mobility and reduced pain levels. Then Cuesta-Vargas 
Al,	Garcia-Roero	JC	studied	exercise,	manual	 therapy,	
and education with or without high-intensity deep 
water	 running	 for	 nonspecific	 chronic	 low	 back	 pain:	
a pragmatic randomized controlled trial and come to 
conclusion that the pain, disability, health status, muscle 
strength and endurance, and lumbar range of motion 
significantly	 improved	 in	both	groups.	The	addition	of	
deep water running program at an individual workload 
of the aerobic threshold to the multimodal physical 
therapy	program	produced	a	significant	improvement	in	
pain	in	patients	with	nonspecific	chronic	low	back	pain,	
but	 this	was	not	significantly	different	when	compared	
with multimodal physical therapy program alone. 
Disability, health status, muscle strength and endurance, 
and	 lumbar	 range	 of	motion	 significantly	 improved	 to	
a similar level in both interventional groups. Thermo 
therapy should always be used prior mobilization and 
MET is a form of mobilization. Hot moist packs relieve 
pain, relaxes muscles by vasodilation.18

Our study states that age groups with 20-40 are more 
affected	as	compared	to	41-50	due	to	changing	lifestyle.	
Intragroup comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT 
and MODI scores, and intergroup comparison (between 
group) was analysed statistically using unpaired t-test.
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Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI. 

Clinical significance: Our study shows that 
conventional therapy and hydrotherapy are both 
effective	 maneuvers	 in	 chronic	 nonspecific	 low	 back	
pain.	Recurrence	is	observed	in	subjects	who	underwent	
conventional therapy after some months. However, 
subjects	who	underwent	hydrotherapy	recovered	faster	
as	 compared	 to	 conventional	 therapy	 subjects.	 Thus,	
there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

CONCLUSION

Present study concluded that both conventional 
therapy	 and	 hydrotherapy	 group	 showed	 significant	
relief of pain, hydrotherapy being faster in relieving 
pain.	 It	 showed	 extremely	 significant	 improvement	 in	
relieving pain, reducing functional disability statistically 
and clinically and thus facilitated the outcomes.
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ABSTRACT
Background: The incidence of stroke has rapidly increased in the past decade and is expected to increase in 
the coming decade. The rehabilitation of stroke is laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best option for managing stroke will be prevention by 
early	identification	and	prediction	of	those	at	high	risk.	Women	in	post-menopausal	period	have	more	risk	
of stroke and more disability as compared to men. Thus, screening of post- menopausal women is needed.
Objective: This study was intended to predict the risk of stroke in post-menopausal women.
Method: This study is a cross-sectional study where 65 women were recruited after screening for inclusion 
and	exclusion	criteria.	The	study	participants	were	tested	for	Hs-CRP	and	an	online	software	of	Qstroke.	
Values were noted and results were analysed.
Measurement Tools:	Biochemical	Marker	(High-sensitivity	CRP),	Qstroke	Algorithm
Results:	There	was	positive	correlation	between	BMI	and	Hs-CRP	levels	(p=0.0001),	and	also	between	age	
and	Qstroke	scores	(p=0.0001).	No	correlation	was	observed	in	Hs-CRP	and	Qstroke	scores	(p=0.5987)
Conclusion: Post-menopausal women might have an increased risk of developing stroke and the risk can be 
predicted	well	before	the	appearance	of	stroke	by	using	Hs-CRP	and	Qstroke.

Keywords: menopause, stroke, Hs-CRP, Qstroke

INTRODUCTION

The	World	 Health	 Organisation	 defines	 stroke	 as,	
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 
hours or leading to death, with no apparent cause other 
than that of vascular origin.”1 About 16.9 million people 
suffer	from	stroke	every	year.2 The prevalence of stroke 
in India was estimated to be 203 per 100,000 population 
above 20 years of age.3 It has been predicted that this 
incidence will keep rising in the upcoming years.4 The 
incidence	 and	 prevalence	 of	 stroke	 differ	 with	 age,	
gender and ethnic origin.

Even	though	the	age	specific	incidence	of	stroke	is	
higher	 in	men	 than	 in	women,	 stroke	 affects	 a	 greater	
number of female population and longer life expectancy 
and the fact that stroke rates increase in older age groups.5 

However, National Health and Nutrition Examination 
Survey(NHANES) has shown a higher prevalence of 
stroke	in	women	in	midlife	as	compared	to	men.	Women	

between 45 to 54 years of age had higher odds of stroke 
versus male counterparts of the same age.6 Also, post 
stroke women were found to be more disabled in their 
daily activities than men.7 The rehabilitation of stroke is 
laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best 
option for managing stroke would be prevention by early 
identification	and	prediction	of	those	at	high	risk.

Menopause	is	defined	as	amenorrhea	or	absence	of	
menses for 12 consecutive months.  Studies have shown 
that premenopausal women are protected from stroke 
than male counterparts of the same age because of which 
exposure to endogenous estrogen is hypothesized to be a 
protector of stroke in women.8

	High	sensitive	CRP	(Hs-CRP)	is	an	inflammatory	
bio-chemical marker and is used as an independent risk 
factor for occurrence of future stroke event.9 QStroke	is	
a newly developed and validated algorithm to predict 
the risk of stroke. It also provides accurate measures 
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of absolute stroke risk in general population or healthy 
individuals who are free from stroke. 10 However, 
there is no literature for predicting stroke risk in post-
menopausal	women	using	Hs-CRP	and	Qstroke.

Thus,	the	objective	of	this	study	was	to	predict	the	
risk of stroke in post-menopausal women by using Hs-
CRP	and	Qstroke.

METHOD

Participants: After the study was approved by 
Institutional Ethical Committee, the participants were 
screened for their inclusion and exclusion criteria. This 
cross-sectional study was conducted on apparently 
healthy post-menopausal women in Belagavi city. A house 
to house screening of 124 post-menopausal women was 
done of which 65 women who had achieved menopause 
through natural way were recruited in this study. 
Exclusion criteria of the study included hysterectomy 
females, or women on Hormone Replacement Therapy, 
women with a history of hypertension, diabetes mellitus, 
previous	stroke	or	cardio	vascular	events,	inflammatory	
conditions like osteo-arthritis, rheumatoid arthritis or 
pelvic	 inflammatory	 disease.	 These	 conditions	 were	
excluded because these females may already have 
higher levels of Hs-CRP and may bias the results. After 
the recruitment, biochemical marker serum Hs-CRP 
was	assessed	through	a	blood	test	and	later	the	Qstroke	
algorithm was used to predict the percent risk of stroke 
in these women.

Measurement Tools:

Serum Hs-CRP:	 It	 is	 an	 inflammatory	 biochemical	
marker.	Level	of	Hs-CRP	predicts	the	risk	of	stroke	event.

 z Low	risk:	less	than	1.0	mg/L

 z Average	risk:	1.0	to	3.0	mg/L

 z High	risk:	above	3.0	mg/L

Q stroke:	Q	Stroke	is	software	algorithm	to	predict	the	
risk of stroke. It predicts the percent risk of developing 
stroke in next 10 years.

DATA ANALYSIS

Karl	 Pearson	 correlation	 coefficient	 method	 was	
used to assess correlation between age and BMI with 
Hs-CRP,	and	Qstroke	scores.	Statistical	significance	was	
defined	at	5%	level	and	analyses	were	carried	out	using	
IBM SPSS software, version 19.

RESULTS

Mean values of all the data parameters was 
calculated.

Table 1

Data Mean Value with Standard Deviation
Age 52.5 ± 5.365
BMI 26.02 ± 3.315

Hs-CRP 3.512	±	2.087
Q-Stroke	(%) 1.275 ± 0.72

Mean age of the women undertaken for the study 
was found to be 52.5. The calculated mean value for the 
BMI scores was 26.02. The mean values of the outcome 
measures were also calculated. Mean value of Hs-CRP 
was	3.152	and	that	for	Qstroke	percent	risk	was	1.275.

Table 2: Association between age groups with status of risk

Age groups Low risk % Moderate risk % High risk % Total %
<=45yrs 0 0.00 2 28.57 5 71.43 7 10.77
46-50yrs 2 14.29 4 28.57 8 57.14 14 21.54
51-55yrs 2 8.00 10 40.00 13 52.00 25 38.46
>=56yrs 3 15.79 5 26.32 11 57.89 19 29.23

Total 7 10.77 21 32.31 37 56.92 65 100.00
Chi-square=2.6656,		p=0.8495

Table 2 shows association between age and the status of risk. Higher risk of stroke was associated with age 
groups below 45 years of age and above 56 years of age.
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Table 3: Correlation between age and BMI with Hs-CRP scores and Qstroke scores by Karl Pearson’s 
correlation coefficient method. A p value of <0.05 was considered as significant

Variables Hs-CRP Qstroke
t-value p-value t-value p-value

Age in years 0.2886 0.7739 18.091 0.0001*
BMI 6.0182 0.0001* -0.2287 0.8199

increases adipose tissue. Adipose tissue secretes hs-CRP 
and thereby increases the level in blood.12

The	 mean	 Qstroke	 percentage	 was	 found	 to	 be	
1.275(S.D=0.72)	 which	 is	 considerably	 on	 the	 lower	
side.	Qstroke	algorithm	values	are	influenced	by	history	
of Hypertension, Diabetes and previous history of stroke 
events as well. As the present study was carried out 
on healthy population without any other history or co-
morbid	conditions,	the	Qstroke	value	was	lower.	

Association of age with status of risk was studied 
which shows 71% of the women under 45 years of 
age	were	 at	high	 risk,	28%	were	 at	moderate	 risk	 and	
0% were at low risk i.e. women who achieved early 
menopause were found to be at a higher risk. Early 
or premature menopause occurs due to early ovarian 
insufficiency.13 Due to the estrogen associated with 
menopause, women who attained early menopause will 
have reduced lifetime exposure to endogenous estrogen, 
thereby increasing their risk.14

A	 previous	 study	 revealed	 similar	 findings	 as	 of	
present study concluding that premature menopause 
can be an independent risk factor of stroke.13 However, 
another	 study	done	by	Bjarne	 Jacobsen	et	 al	 found	no	
correlation between age of menopause and stroke.15

Also, it was seen that the high risk value reduced in 
46-50 and 51-55 age group whereas moderate and low 
risk values also changed. The reason for this might be 
the pattern of estrogen decline that it reduces rapidly for 
a year and then attains a plateau after 1 to 3 years.16 The 
risk again increased in more than 56 years age group 
which may have aging factors associated. 

56.92% of the total women undertaken in this 
study were found to be at high risk, 32.31% were at 
moderate risk and only 10.77% were at low risk. The 
probable reason would be sudden decline in the hormone 
estrogen levels in the post-menopausal period. Estrogen 
has	 beneficial	 effects	 over	 cardiovascular	 system	 like	
vasodilatation	 and	 increased	 cerebral	 flow	which	 thus	

There was no correlation found between age and Hs-
CRP	 scores	 (p=0.7739).	 However,	 significant	 positive	
correlation was found between BMI and Hs-CRP scores 
(p=0.0001)

Also,	 there	 was	 significant	 positive	 correlation	
between	 age	 and	Qstroke	 scores	 (p=0.0001)	 however,	
no	significant	correlation	was	found	between	BMI	and	
Qstroke	scores	(p=0.8199)

Table 4: Correlation between Hs-CRP scores with 
Q stroke (%) scores by Karl Pearson’s correlation 

coefficient method

Variables
Correlation between Hs-CRP 

scores with
t-value p-value

Q	stroke	(%)	scores -0.5289 0.5987

There was no correlation found between Hs-CRP 
and	Qstroke	values	(p=0.5987)

DISCUSSION

The present cross-sectional study aimed to predict 
the risk of stroke in post-menopausal women wherein 
Hs-CRP	and	Qstroke	outcome	scales	were	used	as	stroke	
risk predictors.

The mean age of post-menopausal women 
undertaken	 for	 this	 study	was	 found	 to	 be	 52.5	 (S.D=	
5.365) as the menopausal age usually ranges between 40 
to 60 years.8

The	 mean	 BMI	 was	 26.02(S.D=	 3.315)	 which	
indicates overweight and obesity. The probable reason 
for this is the increased fatness and increased levels 
of physical inactivity seen in midlife and menopausal 
period.11 The mean Hs-CRP value was 3.512 
(S.D=2.087).	 Values	 above	 3.0	 mg/L	 are	 considered	
to be high risk of stroke. Presence of other risk factors 
like cholesterol levels, triglyceride levels will have an 
influence	 on	 hs-CRP	 value.	 Also,	 physical	 inactivity	
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decreases cerebral vascular tone and increases arterial 
compliance. Thus estrogen provides a protective shield 
against stroke before menopause.6

Positive correlation was found between BMI scores 
and increased hs-CRP levels. The reason for this is the 
underlying pathology of obesity. Additional fat tissue 
in the body requires more oxygen and nutrients which 
therefore needs blood vessels to circulate more blood to 
the fat tissue. This increases heart workload as it has to 
pump more blood through additional blood vessels. Also, 
obesity or increased body weight may increase heart rate 
and	reduce	body’s	ability	to	transport	blood	through	the	
vessels.17 Also, fat cells secrete several substances that 
have	 unfavourable	 effects	 on	 the	 body	 like	 increased	
inflammation,	hardening	of	arteries	and	blood	clotting.18 
As	hs-CRP	is	an	 inflammatory	marker,	 this	correlation	
was found to be positive. No correlation was found 
between age and hs-CRP levels. This might be due to 
exclusion	of	all	the	age	related	inflammatory	conditions	
which might have shown higher hs-CRP levels.

Correlation	 between	Qstroke	 scores	with	 age	was	
found to be positive. Aging leads to structural and 
functional changes in the blood vessel walls, leading to 
increased	arterial	wall	 stiffness	and	decreased	vascular	
distensibility.19 This can cause increased heart work load 
and	reduced	cerebral	blood	flow.	Thus,	Qstroke	scores	
will increase with increase in age and so will the stroke 
risk.	No	correlation	was	found	between	BMI	and	Qstroke	
scores. As BMI or obesity is associated with other risk 
factors like cholesterol and triglyceride levels, these 
factors are independent of age factor and can be present 
in any age group. This might be the probable reason of 
no correlation between the two variables.

Lastly,	 there	 was	 no	 correlation	 between	 the	 Hs-
CRP	and	Qstroke	scores.	The	reason	for	 this	might	be	
that both the outcome measures predicts stroke risk 
taking	into	account	different	factors.

There was a study done by Dibyaratna Patgiri et al 
which used Hs-CRP as a novel marker for determining 
stroke risk which concluded that the rise in Hs-CRP 
levels	can	be	identified	well	before	the	stroke	event	to	be	
used as a predictor of stroke risk.9

A study done by Julia Hippisley-Cox et al for 
derivation	 and	 validation	 of	 Qstroke	 algorithm	 shows	
that it is a valid measure of absolute stroke risk in the 
general population of patients free of stroke.10

Therefore,	 both	Hs-CRP	 and	Qstroke	 can	 be	 used	
as stroke risk predictors in post-menopausal women as 
well because both are reliable and proved to be valid in 
previous studies.

Limitations: This cross-sectional study was conducted 
on a small sample size.

Scope: Similar studies with higher study population 
can	 be	 undertaken	 for	 more	 accurate	 results.	 Women	
predicted with high stroke risk can be explained about 
the	lifestyle	modifications	that	need	to	be	done	in	order	to	
avoid the stroke event. Also, obese women can be given 
exercises or an aerobic training program for reduction 
in obesity and further reducing the chances of getting 
stroke.	Hs-CRP	 levels	and	Qstroke	scores	can	be	used	
as follow up records to compare previous reports which 
will be useful for the study population as feedback.

CONCLUSION

Post-menopausal women may have increased risk 
of stroke and this risk can be predicted using serum Hs-
CRP	levels	or	by	using	Qstroke	algorithm.
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ABSTRACT

Objective:	 To	 examine	 the	 effectiveness	 of	 stretching	 and	 strengthening	 of	 cervical	 muscles	 on	 neck	
mobility of lower cervical facet syndrome.

Design: A single system design

Setting: Outpatient clinic.

Participant:	A	65	years	old	male,	surgeon	by	profession,	with	neck	stiffness	(C5	to	C7	Facet	joint		Fusion)	
and pain on neck extension.

Intervention: Neck mobility exercises, stretching and strengthening exercises.

Main Outcome Measure: Neck Disability Index.

Results: The NDI and NRS scores remarkably indicated that strengthening and stretching of cervical 
muscles was helpful.

Conclusions: cervical stretching, strengthening and isometrics of neck helped a lot in relieving the patient 
of the symptoms and making his quality of life better.

Combination physiotherapy showed remarkable improvements as compared to only NSAIDS.

Keywords: Neck pain, Stretching, Strengthening, neck disability index, cervical facet joint syndrome.

INTRODUCTION

Neck pain is the most common public health 
problem	which	affects	both	personal	health	and	overall	
wellbeing of an individual1.	In	1933,	Ghormley	coined	
the term facet syndrome to describe a constellation of 
symptoms associated with degenerative changes of the 
lumbar spine2.

55% of facet syndrome cases occur in cervical 
vertebrae, and 31% in lumbar. This includes all the 
structures	 that	 are	 a	 part	 of	 the	 facet	 joint	 such	 as	 the	
fibrous	 capsule,	 synovial	 membrane,	 hyaline	 cartilage	
and bone3.	The	 prevalence	 of	 cervical	 facet	 joint	 pain	
may be as low as 26% or as high as 65%, depending on 
how aggressively it is sought4 .Neck pain due to cervical 
facet	joint	involvement	is	known	as	cervical	facet	disease	
or Cervical Osteoarthritis or Cervical Facet Syndrome. It 

is a structural deterioration of one or more of vertebral 
facet	 joints	 in	cervical	segment,	usually	upper	cervical	
segment.  It is more common in elderly and often lead 
to chronic neck pain is left untreated. It can also occur 
due	 to	 traumatic	 injuries	which	 further	 accelerates	 the	
degeneration process. It is also common with athletes 
involved in high impact repetitive motion in sports like 
baseball, football, golf, wrestling and gymnastics. The 
natural ageing process being the largest contributor for 
Facet syndrome.

With	 age	 the	 layer	 of	 cartilage	 covering	 the	 facet	
joint	in	the	cervical	vertebra	begins	to	deteriorate,	facet	
joint	 bones	 begin	 to	 rub	 against	 each	 other	 causing	
inflammation.	 This	 inflammation	 further	 triggers	 the	
development of osteophytes or bone spurs, that develop 
near	the	damaged	facet	joints;	in	an	attempt	to	stabilise	
a weakened spine. These osteophytes can compress or 
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irritate	the	nerve	roots	or	spinal	cord	near	the	facet	joints.	
This compression would produce further symptoms like 
pain, tingling, numbness and muscle weakness.

Facet	 joint	 osteoarthritis	 (FJOA)	 is	 intimately	
linked to the distinct but functionally related condition 
of	 degenerative	 disc	 disease,	 which	 affects	 structures	
in the anterior aspect of the vertebral column. FJOA 
and degenerative disc disease are both thought to be 
common causes of back and neck pain, which in turn 
have an enormous impact on the health-care systems 
and economies5.	Facet	joints	have	been	shown	capable	
of causing pain in the neck, upper and mid back, and low 
back with pain referred to the head or upper extremity, 
chest wall, and lower extremity in normal volunteers6,7,8.

Most often patient complaints of pain on cervical 
extension or rotation.

The most common symptoms are- Neck and shoulder 
Pain,	tenderness	in	the	neck	region,	headaches,	difficulty	
in bending, twisting or bearing heavy loads, decreased 
flexibility	 &	 range	 of	 motion	 of	 neck,	 sensation	 of	
creaking	 and	 popping,	 stiffness	 ,	 particularly	 more	 in	
the morning ,muscle fatigue in neck, shoulder and arm, 
ringing in the ears.

We	 undertook	 a	 single	 case	 study	 of	 neck	 pain	 &	
stiffness	 and	managed	 him	with	 physiotherapy	measures	
like	stretching	&	strengthening	exercises	for	the	neck	pain.

METHOD

Participant:	The	subject	was	a	65	years	old	man	whose	
chief	complaint	was	neck	pain,	decreased	neck	flexion	
and overall decrease in neck ROM. He also complained 
of neck pain on neck extension. He is a surgeon by 
profession, usually spends lot of time in using the 
computer for academic purposes and had developed 
a forward head posture. He is myopic and has started 
developing cataract.

He complained of neck pain since past 6 months 
before he come to us for treatment. His pain further 
aggravated on computer use for more than 30 minutes. 
He was unable to touch his chest with his chin. On neck 
extension	he	felt	pain	on	facet	joints.

Before starting the treatment we advised him to 
get	a	plain	radiograph	before	starting	the	treatment.	We	
saw	that	the	lower	cervical	vertebrae	(C5,C6	&	C7)	are	

fused	posteriorly	at	the	facet	joints	and	there	is	literally	
no movement happening at the lower cervical region on 
assessment.

However there are osteophytes on the anterior 
margins of vertebral bodies and no complaints of neural 
involvement like impingement and impaired sensation 
on examination.

Figure 1: Radiograph of cervical vertebra

STUDY MEASURES

Neck Disability Index:	 The	 NDI	 is	 a	 modification	 of	
the	 Oswestry	 Low	 Back	 Pain	 Disability	 Index.	 It	 is	 a	
patient-completed,	 condition-specific	 functional	 status	
questionnaire with 10 items including pain, personal 
care, lifting, reading, headaches, concentration, work, 
driving,	sleeping	and	recreation.	The	NDI	has	sufficient	
support and usefulness to retain its current status as the 
most commonly used self-report measure for neck pain9.
The NDI can be scored as a raw score10 or doubled and 
expressed as a percent 11. Each section is scored on a 0 to 
5	rating	scale,	in	which	zero	means	‘No	pain’	and	5	means	
‘Worst	imaginable	pain’.	Al	the	points	can	be	summed	to	
a total score. The test can be interpreted as a raw score, 
with a maximum score of 50, or as a percentage.

0 points or 0% means: no activity limitations, 50 
points or 100% means complete activity limitation.

A higher score indicates more patient-rated 
disability. There is no statement in the original literature 
on how to handle missing data. To use the NDI for patient 
decisions, a clinically important change was calculated 
as	5	points,	with	a	sensitivity	of	0.78	and	a	specificity	
of	0.8012.
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Mean	duration	of	the	test:	3	to	7.8	minutes9

Some benchmarks can be found in literature but 
methodologically they were not described and their 
validity and reliability are questionable Vernon and Moir 
presented the following interpretation:9

0-4points	(0-8%)	no	disability,

5-14points	(	10	–	28%)	mild	disability,

15-24points	(30-48%	)	moderate	disability,

25-34points (50- 64%) severe disability,

35-50points (70-100%) complete disability

PROCEDURE

The	 subject	was	assessed,	 the	base	 line	 scores	 	of	
Neck Disability index was noted. As pain was preventing 
from performing neck movements, he was advised for 
NSAIDS for 1 week. After which he was again assessed 
and his scores were recorded.

As the pain was under control, he was given 
Physiotherapy regimen, which was a combination 
therapy. The physiotherapy regimen included neck 
mobility exercises, self neck stretches and neck isometric 
strengthening exercises.

Neck	Mobility	exercises	 include:	Cervical	flexion,	
extension,	 side	flexion	 and	 rotation	 of	 available	ROM	
are performed. Each exercise was performed 2 times a 
day for 10 repetitions.

Self-neck	 stretches	 –	 which	 include	 cervical	
extensor stretching, stretching of trapezius, stretching 
of sternocleidomastoid muscle. Each of the exercise was 
performed 2 times a day for 5 repetitions.

Isometric strengthening exercise for neck- chins 
tucking in exercise (neck retraction exercises), isometric 
exercises	for	cervical	flexors,	extensors	and	side	flexors.	
The hold time for these isometric exercises were for 5 
seconds during each exercise. These exercises were 
performed 2 times a day for 10 repetitions.

He was taught the exercises in the physiotherapy 
department. And his Neck disability index was measured 
every week after post-physiotherapy treatment. The 
combination physiotherapy regimen was continued for 
5 weeks.

DATA ANALYSIS

Results of each clinical evaluation are presented in 
time series design. Baseline measurements were taken 
at 0 week, after which NSAIDS were given for 1 week. 
The patient was assessed and after that combination 
physiotherapy was given for a total duration of 5 weeks. 
The NDI and NRS scores were noted after the end of 
each week.

Chart-1: NDI Score pre and post intervention

RESULTS

The results of the clinical evaluation are presented 
in	 Chart	 1.	 Each	 displays	 significant	 improvements.	
As compared to the baseline measurement when the 
case was presented to us, after a week of analgesics 
medication the improvement was 10 %.

After the pain subsided on a combination 
physiotherapy treatment the neck disability index scores 
further	improved	significantly	by	46%.	The	improvement	
following	physiotherapy	treatment	was	significant.

DISCUSSION

It was found that neck mobility and neck disability 
index	 scores	 were	 significantly	 improved	 following	
combination physiotherapy after duration of 4 weeks. 
Neck	pain	is	a	most	crippling	condition	which	can	affect	
our	 daily	 lives.	 Baseline	 measurements	 were	 68%.	
Physiotherapy treatment could not be given as the pain 
was severe enough in NRS. After NSAIDs the scores 
came	 down	 by	 10%	 and	 was	 58%.	 Intervention	 was	
given after 1 week, as the pain subsided. At the end of 
each week of intervention the pain subsided gradually. 
Treatment continued for another 5 weeks post NSAIDS. 
After the end of 5 weeks of continuous physiotherapy 
treatment improvement was found to be by 46%.
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There	is	lot	of	literature	that	suggests	that	the	major	
protocols that can be used for neck pain should include 
low intensity training 13, neck mobility exercises which 
can be concentric exercise14 and isometric exercises15. 
It has also been found that a regular cervical stretching 
program for 4 weeks can decrease neck and shoulder pain 
and improving quality of life in normative population 
with chronic moderate to severe neck pain16.

A	study	by	Esther	Liyanage	et	al	also	showed	that	
Neck exercises and stretching along with ergonomic 
intervention	 proved	 more	 beneficial	 than	 ergonomics	
alone for neck pain in computer Professionals with neck 
pain17.	At	the	end	of	the	session	the	subject’s	symptoms	
were	relieved	and	could	do	his	ADLs	much	easily.

Study Limitation: The study could have been followed 
up for a longer duration. Other scoring parameters can 
be considered. If possible the study can be conducted as 
an experimental study for a larger sample size.

CONCLUSIONS

It was found that with the help of analgesic as the pain 
subsided to a tolerable level, physiotherapy treatment 
was commenced. After undergoing the treatment for 4 
weeks	 there	 was	 significant	 improvement	 in	 the	 neck	
disability index scores.

Ethical Clearance: Informed consent from the patient 
was taken.

Source of Funding: Self funding.
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ABSTRACT

Background: Neck pain is a frequent and disabling complaint in general population. Roughly about two 
third of general population have neck pain at some point of their lives. Prevalence is high in the middle aged 
people. Clinically, patients with neck pain usually report aggravation of their symptoms with reading. This 
indicates possible compromise of the neuro musculoskeletal structures of the neck. 

Purpose: To	find	whether	neural	 tissue	mobilization	could	 reduce	pain,	 improve	 functional	activity	and	
improve ROM in patients with cervicobrachial pain.

Aim: To	study	the	effectiveness	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.	between	the	age	group	25-40years.

Objective: To	find	out	the	effect	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.

Method: The	 study	 was	 conducted	 on	 37	 subjects	 between	 25-40	 yrs	 with	 cervicobrachial	 pain	 and	
according to the inclusion and exclusion criteria were recruited in the study. NPRS, cervical ROM and NDI 
was assessed pre and post treatment.

Result: P value less than 0.05 for NPRS, cervical ROM and NDI.

Conclusion: Neural	tissue	mobilization	is	effective	in	reducing	pain,	improve	cervical	ROM	and	improve	
functional	activity	in	subjects	with	cervicobrachial	pain	between	the	age	group	25-40	years.

Keywords: Cervicobrachial pain, Neural tissue mobilization.

INTRODUCTION

Neck pain is a frequent and disabling complaint in 
general population 1. Roughly about two third of general 
population have neck pain at some point of their lives2. 
Prevalence is high in the middle aged people3.	With	an	
increasing sedentary population, the prevalence of neck 
pain will continue to rise4.

The anatomical and biomechanical nature of the 
cervical spine encourages mobility at the cost of stability 
and strength. This is the reason why cervical pain and 
dysfunction are more common, particularly because of 
poor spinal posture. Reading for extended periods with 
poor neck posture has been considered as a risk factor 
for neck pain. Clinically, patients with neck pain usually 
report aggravation of their symptoms with reading. 
This indicates possible compromise of the neuro 
musculoskeletal structures of the neck5-12.

Neck pain may also radiate to the regions like 
shoulder, head or upper arm. Many patients also 
complaints	of	 stiff	neck	and	 if	neck	pain	 involves	any	
neural component patient will experience numbness, 
tingling	or	weakness	 in	 arm,	hand	 and	fingers,	 known	
as cervicobrachial pain syndrome often associated with 
neural dysfunction. Such dysfunction is caused by both 
the physiology and mechanics of the nerves leading to 
patients symptoms and limited range of motion of upper 
extremity and cervical ROM13.

Cervicobrachial pain is encountered commonly in the 
evaluation	of	the	neck	pain	that	may	result	in	significant	
discomfort and functional limitations and disability. It is a 
condition caused by the compression of the nerve root in 
cervical spine that commonly manifests as neck pain and 
it may also radiate from the neck into the distribution of 
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the	affected	nerve	root.	It	might	be	unilateral	or	bilateral.	
Patients with cervicobrachial pain often report neck pain; 
however, they most frequently seek treatment to address 
their arm pain. People with neck pain combined with 
upper extremity symptoms experience greater levels of 
disability	 than	 do	 people	 with	 neck	 pain	 alone.When	
the condition becomes chronic, it is likely to become 
persistent problem that impacts unfavourably on an 
individual’s	physical	health14. The most recent study for 
the natural history of the cervicobrachial pain reported 
reoccurrence rate to be as high as 32%15. Despite of 
its large impact, there are no clear guidelines for the 
management of cervicobrachial pain.

Neural mobilization is a set of techniques designed 
to restore plasticity of the nervous system, it could be 
defined	 as	 the	 ability	 of	 the	 nerve	 and	 its	 associated	
structures to shift in relation to each other structures16,17. 
The goal of neural mobilization is to increase the 
flexibility	 of	 collagen	 that	 maintains	 the	 integrity	 of	
the nerve, thus improving movement or excursion 
of the nerve in relation to its interface18. Few studies 
with	 specific	 inclusion	 criteria	 have	 utilized	 neural	
tissue mobilization and demonstrated better reductions 
in pain with improved functional outcomes19. This 
treatment approach focuses on passive mobilization 
of mechanically sensitized neural tissue structures 
with	 a	 primary	 objective	 of	 restoring	 appropriate	
neurodynamics19-24. Neural tissue mobilization improve 
neurophysiological and neuromechanical functions of 
the peripheral nervous system24-28. This technique is 
based on the sliding principle of neural tissue excursion 
which consists of an alteration of combined movements 
of	 at	 least	 two	 joints,	 in	which	 one	movement	 causes	
elongation of the nerve bed hence accelerating tension 
in the nerve, whereas the second movement reduces 
the length of the nerve bed that unloads the nerve, 
maintaining it in its relaxed position thus diminishing 
intra neural pressure. This technique aim to mobilize 
a nerve with a minimal increase in tension and are 
thought to result in a larger longitudinal excursion than 
techniques which simply elongate the nerve bed.29

Aim: To	 study	 the	 effectiveness	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 
activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain between the age group 25-40years.

Objective: To	 find	 out	 the	 effect	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 

activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain.

MATERIAL AND METHOD

It was an experimental study conducted on 37 
patients with cervicobrachial pain between the age group 
25-40years	was	taken	from	MVP’s	hospital	and	research	
centre Physiotherapy OPD. Convenient sampling 
method was used in the study.

Materials used were:

 1. Pen

 2. Consent form

 3. Assessment form

 4. NPRS scale

 5. NDI questionnaire

	 6.	Goniometer

Inclusion Criteria:

	 1.	Subjects	with	informed	consent.

 2. Age group of 25-40 years.

 3. Both sex

 4. Neck pain radiating to upperlimb (unilateral)

	 5.	Limited	cervical	ROM

 6. Articular dysfunction at cervical spine

	 7.	Positive	ULTT	for	median	nerve

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, 
etc.) 

 2. Diagnosed central pain syndrome

 3. Surgery of cervical or thoracic spine

	 4.	Limited	shoulder	ROM

 5. Neurological disease

 6. Cervical rib

 7. PIVD of cervical region

	 8.	Bilateral	radiating

	 9.	Brachial	plexus	injury
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PROCEDURE

Permission from The Head of Institution and 
approval from Institutional Ethical Committee was 
obtained.	 Subjects	 which	 were	 clinically	 diagnosed	
with chronic neck pain were screened according to the 
inclusion and exclusion criteria and informed consent 
was taken. Intervention was given for twice a week for 4 
weeks	(8	sessions)

Baseline measurement of NPRS, Neck Disability 
Index	 (finding	 the	 level	 of	 disability	 in	 patients	 with	
cervicobrachial pain) and Cervical ROM were assessed 
before intervention and at the end of the last day 
of intervention. The patients received neural tissue 
mobilization	technique	were	instructed	to	lie	supine	(flat	
on	 their	back).	The	 ‘sliding’	 technique	uses	movements	
that lengthens the median nerve bed (elbow and wrist 
extension	 alone	 or	 combined	 with	 neck	 lateral	 flexion	
or rotation away from the symptomatic arm). Shoulder 
abduction up to 90 degrees will preload the neural tissues 
during manual therapy techniques and nerve gliding 
exercises. Depression and abduction of shoulder, elbow 
extension,	forearm	supination,	wrist	and	fingers	extension	
and	cervical	spine	contralateral	side	flexion.		INTENSITY:	
20-30 slow oscillation per session30.	FREQUENCY:	twice	

a week for four weeks. Along with it sensory TENS of 
frequency 4Hz and pulse duration 0.1s was given to the 
subjects	for	15mins	after	the	initial	treatment.

Figure 1: Neural tissue mobilization for median 
nerve (right side)

RESULT

Table 1: Intra group comparison of Pain (NPRS), NDI and Cervical ROM

Outcome measure Pre Rx Post RX t value P value
NPRS 6.35	±	0.82 3.14 ± 0.92 27.46 <0.0001
NDI 41.00 ± 7.04 24.54 ± 7.37 25.58 <0.0001

Cx Flexion 58.03	±	9.62 65.27 ± 9.93 15.24 <0.0001
Cx Extension 51.11 ± 9.71 57.68	±	10.07 10.30 <0.0001

Cx lat flex to Right 22.46 ± 7.54 28.57	±	7.65 10.73 <0.0001
Cx lat flex to Left 23.16 ± 5.64 29.19 ± 6.62 14.11 <0.0001
Cx Rotation Right 66.43±11.69 73.16±10.70 16.81 <0.0001
Cx rotation to Left 67.57±9.95 74.22±9.26 8.77 <0.0001

Result: The Pain (NPRS), NDI scores and Cervical 
ranges	(Cx	ROM)	improved	significantly	after	treatment.

DISCUSSION

Neural Tissue Mobilization on NPRS: Selvaratnam 
,Matyas in their study said that- neural mobilization 
causes movement of adhered nerve and dura matter 

with restoration of normal mechanics of surrounding 
connective tissue accompanied with pain reduction31.

Cynthia	L	Brown,	Kerry	K	Gilbert	in	their	study	said	
that during neural mobilization various physiological 
changes takes place within the mechanical interface 
of nerve and changes the intraneural mechanics. The 
improvement	 is	 may	 be	 due	 to	 blood	 flow,	 axonal	
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transport, or temperature and re-myelination of nerve 
may	also	take	place.	Also,	there	may	be	fluid	movement	
in the mechanical interface with gliding movement 
which reduces the probability of adhesions in the nerve, 
which may also reduce the pain32.

Virali R. Raval, Vinod Babu. In their study concluded 
that patients in group A i.e. who received neural tissue 
mobilization along with traction shows better results in 
improving NPRS and NDI compared to patients in group 
B	or	C,	the	effect	of	neural	mobilization	may	be	because	
Neural tissue mobilization techniques focus on restoring 
the ability of the nervous system to tolerate the normal 
compressive, friction, and tensile forces associated with 
daily and sport activities, the clinical assumption is that 
these sliding techniques result in a larger longitudinal 
excursion of the nerve with a minimal increase in strain 
on impinged or tensed nerve. Nerve sliding elongates 
the nerve bed which elongates the nerve, increases 
the nerve tension and intraneural pressure reduces the 
intraneural	blood	flow	in	the	oedematous	neuropathies.	
Dynamically altering intraneural pressure may result in 
a	 ‘pumping	 action’	 or	 ‘milking	 effect’	 with	 beneficial	
effects	 on	nerve	hydration	 as	 it	 facilitates	 the	 removal	
of the intra neural oedema when correctly applied and 
hence brings about a reduction in symptoms33.

Neural Tissue Mobilization on NDI: Nee RJ, Butler 
D. Neural mobilization gives positive impact on cervical 
neck disability by improving intraneural circulation, 
which	improves	axoplasmic	flow,	hence	improving	neural	
connective tissue viscoelasticity and reducing the sensitivity 
of	AIGS	(Abnormal	impulse	generating	sites)34.

Cato A Basson, Aimee Stewart, in their study 
said	 that	 neural	 tissue	 mobilization	 is	 effective	 in	
improving NDI the reason may be. NM is said to 
affect	 the	 axoplasmic	 flow,	 movement	 of	 the	 nerve	
and its connective tissue improves the circulation of 
the nerve by alteration of the pressure in the nervous 
system and dispersion of intraneural oedema. NM can 
also decrease the excitability of dorsal horn cells. NM 
is	 an	 intervention	 that	 is	 aimed	 at	 affecting	 the	 neural	
structures or surrounding tissue (interface) directly or 
indirectly through neural mobilization. The interface can 
be mobilised by mobilising the tissue surrounding the 
nerve, along the course of the nerve35.

Kim	 DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	
concluded	that	there	was	significant	difference	between	
the pre intervention and post intervention in NPRS, 

NDI,	ROM	and	deep	flexor	endurance	in	the	group	who	
received neural tissue mobilization36

Neural Tissue Mobilization on Cervical ROM: Kim	
DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	 concluded	
that	 there	 was	 significant	 difference	 between	 the	 pre	
intervention and post intervention in NPRS, NDI, ROM 
and	 deep	 flexor	 endurance	 in	 the	 group	who	 received	
neural tissue mobilization36.

Miriam	Marks,	T	Schottker	Koinger	 in	 their	study	
said that ROM is improved by neural tissue mobilization 
to a lesser extent, this may be explained by the improved 
gliding and sliding of neural tissue leading to reduced 
interference of cervical motion37. 

Jason M-  in their study said that - Neural 
mobilization	 had	 an	 immediate	 hypoalgesic	 effect	
on	 C-fiber	 mediate	 pain	 perception	 via	 thermal	 pain	
sensitivity testing. Furthermore, Neural mobilization 
techniques resulted in improvements in elbow extension 
ROM	 and	 decreased	 intensity	 of	 specific	 sensory	
descriptors during neurodynamic testing.

CONCLUSION

Neural	tissue	mobilization	is	effective	in	reducing	pain,	
improve	ability	and	cervical	ROM	in	subjects	between	the	
age group 25-40years with cervicobrachial pain.

Limitation of Study

 1. No follow up was done after said duration of study 
hence, long term outcome of treatment technique 
were not evaluated.

 2. Improvement in strength were not measured.

 3. Home exercise program were not taught to the 
patients.
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ABSTRACT

Background: Stroke is the second leading cause of death globally, and the human and economic consequences 
are	profound.	Although	evidence	indicates	that	gender	differences	in	stroke	risk	factors	are	marginal,	the	
impact of stroke has been shown to be stronger in women.

Method:	In	this	cross-sectional	study,	60	participants	30	male	and	30	female	who	suffered	from	stroke	were	
included based on inclusion and exclusion criteria. If participants agreed to participate in the study then the 
written	informed	consent	was	obtained.	Demographic	data	and	research	question	specific	data	were	obtained.

Result:	30	Male	(Mean	Age	:	59.13,	Mean	Duration	:	8.98	month)	&	30	Female	(Mean	Age	:	61.43,	Mean	
Duration	:	7.48	month)	were	included	in	the	study.	There	is	significant	relation	between	activity	limitations,	
participation	restriction,	community	reintegration	among	male	and	female.	There	is	no	significant	difference	
in activity limitation, participation restriction, and community re-integration between male and female.

Conclusion:	Study	findings	have	shown	that	positive	correlation	between	activity	limitation,	participation	
restriction,	 and	 community	 reintegration	 is	 there	 in	 both	male	 and	 female	 participants.	Gender	 specific	
difference	 among	 activity	 limitation	 and	 participation	 restriction	 and	 community	 integration	 found	 no	
significant	difference	between	male	and	female.
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INTRODUCTION

Traditional health indicators were morbidity and 
mortality	but	the	approval	of	the	International	Classification	
of	Functioning,	Disability	and	Health	(ICF)	by	the	World	
Health Assembly has given new insight to measure health. 
Due to which health is now explained by bio psychosocial 
view considering personal and environmental factors. 
This model focuses on Body structure, function, Activity 
and	Participation.	This	conceptual	model	or	classification	

not only acknowledges the dysfunction or deviation of 
bodily function and structure in the form of impairments, 
but it also encapsulates the burden of activity limitations 
and participation restrictions experienced by the patients 
in his or her unique architectural-, social- and attitudinal 
environment.1

Stroke is the second leading cause of death globally, 
having profound human and economic consequences 
and	is	major	cause	of	disease	burden.	As	per	the	Global	
Burden of Disease Report, for high-income countries 
stroke is the third leading cause and for low to middle-
income countries stroke is t    he seventh leading cause 
of disease burden.2 Physical impairments, cognitive or 
emotional disturbances and communication disorders 
resulting	 from	 stroke	 is	 likely	 to	 result	 in	 affected	
interpersonal relations or social isolation.3

Although	evidence	indicates	that	gender	differences	
in stroke risk factors are marginal,4 the impact of stroke 
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has been shown to be stronger in women. 5 It has also 
been noted that women tend to fare worse than men after 
stroke as more women are dependent on others for self-
care activities than men 6. The fact that stroke occurs 
later in life among women than men put them at a greater 
risk of functional disability and institutionalization.7

Activity	 limitations	 are	 defined	 as	 difficulties	 an	
individual may have in performance of activities. Social 
Participation	 is	 defined	 as	 an	 individual’s	 involvement	
in life situations; social participation is increasingly 
being recognized as an important aspect of life. Social 
participation is a component of human functioning that 
reflects	 the	 complexity	 of	 a	 person’s	 roles	 beyond	 the	
performance of activities of daily life.8	 Community 
reintegration	is	defined	as	the	opportunity	an	individual	has	
to live in the community with the already present condition 
(after a state of ill-health like stroke) and be valued for his/
her uniqueness and abilities, like everyone else.9

Stroke risk factors in male and female does not vary 
a	lot	but	the	fact	that	women	are	likely	to	be	affected	by	
stroke at later age causes more functional dependency 
in	them.	Gender	based	work	allocation	in	Indian	society	
assigns more of house hold work to be managed female 
which	is	likely	to	have	different	impact	of	stroke	in	male	
and female survivors. Considering the gender based 
variations in the roles responsibilities stroke may have 
different	impact	in	social	participation	and	reintegration.

METHOD

This is the Cross sectional study included 60 stroke 
patients (30 male and 30 female) selected with convenient 
sampling based on eligibility criteria. Participant 
diagnosed	 with	 first	 ever	 stroke,	 medically	 stable	 and	
discharged from Hospital (Discharge duration minimum 
6 weeks) were included in the study. Participants having 
cognitive impairment (Hindi MMSE score < 24) were 
excluded from the study. These participants were 
explained about the study and if they agreed to participate 
written informed consent was obtained. Demographic 
data were collected like age, name, gender, occupation, 
duration, contact number. Data Collection was done 
by asking information and scoring done for Barthel 
index,	 London	 handicap	 scale,	 functional	 ambulation,	
community reintegration questionnaire. This evaluation 
took around 25 to 30 min with each participant.

Activity limitation in the study is measured on 
Barthel index which is used to measure activities of 
daily living and is having good reliability, validity and 
adequate responsiveness to assess activity of daily 
living among stroke patients 10 and is found appropriate 

outcome measure for stroke trials and practice.11 It 
consists of 10 items feeding, bathing, grooming, bowel, 
bladder, transfer, mobility, toilet use, stairs .Total score 
is 100.The patient were graded according to the level 
of activity limitation. 0 indicates unable to perform the 
activity independently while10 indicates able to perform 
the activity independently.

Participation restriction in the study is measured 
on	 London	 Handicap	 Scale,	 which	 consists	 of	 6	
parameters mobility, physical activities, occupation, 
social	integration,	orientation,	economic	self-sufficiency	
.The	findings	were	graded	according	to	the	disadvantage	
as no, mild, minimal, moderate, severe, very severe 
.The sum of all the 6 parameters plus 0.456 gives the 
final	value.	Minimum	scale	value	 is	0	which	 indicates	
total disability and Maximum scale value is 1.00 which 
indicates normal function. 12

Community	 Integration	 Questionnaire	 is	 used	
to	 find	 community	 re	 integration	 in	 the	 study.	 This	
questionnaire consists of 3 component home integration, 
social integration, and integration of productive activities 
.The total score is obtained by summation of all the 
three	 components.	The	highest	CIQ	 score	 for	working	
participant	 is	 29.The	 highest	 CIQ	 score	 for	 retired	
participant	 is	 28.	 In	 this	 questionnaire,	 Total	 Home	
Integration score is 10; Social Integration score is12; 
Integration into Productive Activities score for working 
participant is 7 and for retired participant it is 6.13

RESULTS

Spearman	Rank	Order	correlation	was	used	to	find	
association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients. Mann whitney test was used to 
compare activity limitation, participation restriction and 
community integration among male and female stroke 
patients.

The study included 60 stroke patients matching the 
eligibility criteria. 30 Male (Mean Age of 59.13, Mean 
Stroke	Duration	of	8.98	month)	and	30	Female	(Mean	
Age	 of	 61.43,	 Mean	 Stroke	 Duration	 of	 7.48	 month)	
were included in the study. Demographic details of the 
study participants are shown in below mentioned Table 1 

Table 1: Demographic details

Gender Numbers Mean Age
Male 30 59.13

Female 30 61.43
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Association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients is shown in Table 2.

Table 2: Component Correlation

Gender Component r-value p- value

MALE
BI-CIQ 0.3892 0.0335
BI-LHS 0.3559 0.0536
LHS-CIQ 0.3964 0.0301

FEMALE
BI-CIQ 0.4235 0.0197
BI-LHS 0.4983 0.0051
LHS-CIQ 0.6423 0.0001

While	 seeing	 the	 correlation	 among	 the	 different	
components in male stroke patients activity limitation 
(BI)	score	is	significantly	and	positively	correlated	with	
and	community	integration	(CIQ)	score	(r-value=0.3892	
and	 p–	 value=0.0335)	 and	 participation	 restriction	
(LHS)	 score	 (r-value=0.3559	 and	 p-value=0.0536)	
community	integration	(CIQ)	score	is	significantly	and	
positively	correlated	with	participation	restriction(LHS)	
score	(r-value=0.3964	and	p-value=0.0301).	Seeing	the	
level of correlation as shown in table 2 all the parameters 
are showing moderate correlation (r< 0.5) in male.

The	correlation	among	the	different	components	in	
female	 stroke	 patients	 significant	 positive	 correlation	
is found in between activity limitation and community 
integration	 (r-value=0.4235	 and	 p–	 value=0.0197)	
and activity limitation and participation restriction 
(r-value=0.4983	 and	 p-value=0.0051)	 and	 between	
community integration and participation restriction 
which	is	significant	(r-value=0.6423	and	p-value=0.0001)

Seeing the level of correlation as shown in table 2 
only Social participation and community integration in 
female	 is	 showing	 strong	 correlation	 (r	 =	 0.6423)	 but	
rest other parameters are showing moderate correlation 
(r< 0.5) in female stroke patients.

Table 3: Gender specific difference

Scale Mean 
(male)

Mean 
(female) z-value p-value

BI 72 65.66 -1.736 0.083
CIQ 5.467 5.333 -0.666 0.5
LHS 0.701 0.75 -1.45 0.147

Activity limitation (Barthel Index) score among 
male was 72 + 15.29 (mean + SD) and for female 
was	 65.66	 +	 15.46	 (mean	 +	 SD)	with	 non	 significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(	 r-	 value	 -1.736=and	 p-value=0.083).	 Community	
Integration	 (Community	 Integration	 Questionnaire)	
score for male was 5.467 + 2.315 (mean + SD) and for 
female	=5.333	+	2.139	(mean	+	SD)	with	non-significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(r-value=-0.666	and	p-value=0.5).	

Participation	 restriction	 (London	 Handicap	 Scale)	
score for male was 0.7010 + 0.1310 (mean + SD) and 
for female was0.75 + 0.1150(mean + SD) with non-
significant	 difference	 between	male	 and	 female	 stroke	
patients	(r-value=-1.450	and	p-value	=0.147)	

Thus although in our study male stroke patient had 
less activity limitation and better community integration 
compared to female stroke patients, while female had less 
participation restriction compared to male stroke patients 
there	 is	 no	 significance	 difference	 Activity	 limitation,	
Participation restriction, Community Integration was 
found between male and female stroke patients

DISCUSSION

Data Analysis in the study has found positive 
correlation between activity limitation, participation 
restriction, and community reintegration in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	 community	 reintegration.	 These	 findings	 are	
line	with	finding	of	study	done	by	Hamzat	et	al	which	
shown	 a	 significant	 correlation	was	 observed	 between	
functional ability and each community reintegration 
and participation restriction in female stroke survivors 
of Ibadan.14 In our study strong correlation between 
participation restriction and community integration 
has been found in female stroke patients but in male 
patient moderate correlation between participation 
restriction and community integration has been found. 
Activity limitation has shown moderate correlation with 
participation restriction and community integration in 
both male and female stroke survivors which is indicating 
participation restriction and community integration is 
likely	to	be	affected	by	not	only	activity	limitation	but	
other factors may also be contributing to it. The other 
factors as found in the study done by Jenita PC et al15 
may be age, self-esteem, depression etc. 
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While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants this does not support the 
study assumption that increased stroke-related activity 
limitation ,participation restriction and community 
integration is likely to be there in female stroke survivors 
as compared to male stroke survivors. This can be 
justified	by	variation	in	findings	reported	as	some	studies	
findings	are	suggesting	that	after	stroke	women	have	less	
favorable outcome as compared to male16,17 while other 
studies	are	 there	 reporting	no	difference	 in	post	 stroke	
outcome between male and female.18,19

CONCLUSION

Study	findings	have	shown	that	positive	correlation	
between activity limitation, participation restriction, 
and community reintegration is there in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	community	reintegration.	Level	of	correlation	in	
the study is mostly moderate which shows that social 
participation and community integration is likely to be 
influenced	by	factors	other	than	activity	limitation.

While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants.
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ABSTRACT

Pain	 is	 the	most	commonly	used	word	when	 it	comes	 to	Health.	There	are	various	branches	 in	 the	field	
of medicine which uses invasive and non invasive techniques to help a patient to get rid of this pain. The 
common principles of these techniques when dealing with pain removal are suppression of pain conduction 
or remove the source of the pain. Among alternative medicines, “Mudras” is an age old technique from the 
time	of	Vedas	and	Puranas,	which	is	non	invasive.	This	technique	uses	the	finger	tips	of	both	the	hands	to	rid	
the	body	of	various	diseases	and	disorders.	It	is	easy	to	practice,	simple	yet	effective.	The	Field	of	dentistry	
is ever expanding to meet the needs of both the patients and the dentist in terms of newer technique and 
newer technologies. In spite of all the possible comforts, due to long hours of practice, the doctor/dentist 
may succumb to pain due to wrong posture or due to use of any position for long hours. In such cases doing 
yoga mudra not only relieves pain but also aids in overall well being of the person. This article gives an 
overview	of	various	mudras	which	can	be	done	by	any	person	with	or	without	any	ill	health	for	their	benefit.
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INTRODUCTION

Health is most important in this world.  Nothing 
can substitute it. Pain is a universal phenomenon 
experienced	by	young	&	old	alike.	There	 is	no	one	on	
this earth who has not experienced it. In this fast life, 
pain has become an integral part of our smart life. Pain 
may range from mild discomfort to being very severe. 
Sometimes the severity of pain is such that the quality 
of	 life	 is	 compromised	 due	 to	 pain.	 Invasive	 &	 non	
invasive techniques are available to deal with pain. 
Complementary	&	alternative	medicines	 refer	 to	 those	

practices/ therapies that help patients to recover fast, but 
without	any	scientific	proof.1

Integrated medicines are those which are used along 
with conventional medicines. Some of them are light 
therapy, magnetic therapy, homeopathy, naturopathy, 
chiropractic, energy medicine, pranic healing yoga, 
aromatherapy, hypnotherapy, massage, osteopathy, 
reflexology,	 relaxation	 therapies,	 spiritual	 healing	 and	
tai chi and acupuncture.1

Ergonomics	 is	 the	 study	 of	 people`s	 efficiency	
in	 their	 environment.	 Literatures	 have	 shown	 a	 high	
prevalence of musculoskeletal disorders among dentists. 
The sedentary nature of work together with altered 
posture and lack of application of ergonomic principles 
can	result	in	the	imbalance	of	specific	group	of	muscles.2 

Occupational health hazards due to dental practice 
among dental professionals are on a continuous rise 
resulting	in	a	significant	negative	impact	on	the	overall	
quality of life. Dentists tend to assume stressful body 
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positions due to work place restrictions, and to obtain 
better access and visibility to the operating site.2 
This leads to fatigue of the practitioner, which over a 
long period of time cause decline in the health of the 
practitioner.	The	‘doctor’	becomes	the	‘patient’.

In Sanskrit mudras means “seal, mark or sign”, 
which is physical equivalent or representation of a 
mantra. Mudra can be perceived as a hand posture with 
a	 specific	 pattern	 of	 finger	 configurations.	 Complex	
mudras can be constructed from simple mudras with 
modifications.3

A Mudra/Yoga mudra is a symbolic or ritual 
gesture.	It	is	seen	in	Hinduism,	Buddhism.	While	some	
mudras involve the entire body, most are performed 
with	 the	 hands	 and	 fingers.1 It is used not only as a 
complementary medicine, but also in various dance 
forms	like	Bharatanatyam,	Kathakalli,	Mohiniayyam.1

Yoga Mudras is a non-invasive technique which 
is	 beneficial	 to	 anyone	willing	 to	 practice	 it.	The	main	
principle	 behind	 the	 ‘Yoga	Mudras’	 is	 that	 the	 body	 is	
comprised	of	‘Panchabhoota’	namely,	Agni,	Vayu,	Akasha,	
Prithvi, Varuna/Jala. Any disturbance or imbalance in 
these will lead to ill health. 4 By manipulating these 5 
elements	(energies)	with	the	use	of	fingers,	we	can	bring	
back	the	balance.	This	technique	uses	the	tips	of	fingers	&	
can be done at anytime of the day.

Each	 of	 our	 fingers	 represents	 the	 5	 elements:	
Thumb	symbolizes	fire/Agni,	fore	finger	symbolizes	air/
vayu,	the	middle	finger	for	space/	akasha,	ring	finger	for	
earth/prithvi	 and	 little	 or	 small	 finger	 symbolizes	 jala/
water 4,5,6

Some of the disorders are due to increase / decrease 
in any of the elements. Of these elements, Agni is the 
‘Adhipathi’.	 It	 is	 said	 that	 agni	 influences	 the	 other	
elements.	 By	 placing	 any	 of	 the	 fingers	 at	 the	 base	
of the thumb, that particular element decreases. To 
increase any element, the thumb is placed at the base of 
the	particular	finger.	At	the	end	of	the	day,	 the	mudras	
should	be	concluded	by	 ‘Prana	mudra’.	There	are	 few	
mudras which need to be performed every day for at 
least 10 minutes to maintain vital health. Ideally both 
hands	must	be	used	for	mudras.	They	are	Gnana,	Prithvi,	
Apana, Prana, Shoonya vayu, Dhyana mudras. 4 

If	the	right	half	of	the	body	is	in	pain,	use	the	fingers	
of the left hand and vice versa to do mudra.

METHOD OF PRACTICE

The	 tips	 of	 the	 fingers	 should	 touch	 each	 other	
lightly.	The	rest	of	the	fingers	should	be	comfortable,	as	
straight as possible. Mudras can be done while standing, 
sleeping,	walking,	 listening	 to	music,	 jogging,	 reading	
paper, watching TV.  Each mudra should be practiced 
for at least 15 minutes. For chronic ailments, each mudra 
should be done for 50 minutes followed by 15 minutes 
of Prana mudra. If it is not possible to do the mudras at 
a stretch, you can split each mudras, 3 sessions of 15 
minutes each followed by 15 minutes of Prana mudra.

Prana mudra is formed by placing the tips of the 
thumb,	ring	finger	and	little	finger	together,	whereas	the	
other	fingers	get	extended.	This	type	of	mudra	increases	
the vitality and reduces nervousness and fatigue.5

The following are few mudras which can be practiced 
in our daily life to combat pain due to work related 
musculoskeletal disorders.3-10 Not only these mudras 
combat pain; they also help in general well being. There 
are various mudras practiced in dentistry (Fig 1).

Gnana	mudra Prana mudra Prithvi mudra Varuna mudra Apana mudra

vayu surabhi 
mudra

Merudanda 
mudra

Merudanda 
mudra

Apana vayu 
mudra

Shoonya mudra Sandhi mudra Shoonya vayu mudra

Samana Mudra Sahaja	shanka	mudra Dhyana mudra

Figure 1: Mudras to combat Musculoskeletal disorder
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Table 1: Mudras to combat Musculoskeletal disorder

Type of 
Musculoskeletal 

Disorder
Mudras Practiced

Backache

Merudanda mudra (both hands)
Sahaja	shanka	mudra
Vayu surabhi mudra

Prana mudra

Pain & Aches
Shoonya vayu  mudra
Vayu surabhi mudra

Prana mudra

Headache

Apana vayu  mudra
Samana mudra(both hands)

Namaste mudra
Prana mudra

Joint pains

Sandhi mudra (both hands)
Vayu mudra

Varuna mudra
Prana mudra

Numbness
Shoonya mudra

Shoonya vayu  mudra
Prana mudra

CONCLUSION

Mudras can be used by people of all walks of 
life. It is the belief of the authors that mudras need 
to	 be	 experienced	 by	 each	 one	 to	 know	 the	 benefits.	
Mudras can be used for a variety of ailments. Only a 
few of the mudras have been given here. For exhaustive 
study of mudras, books are available in all languages. 
Internet search reveals numerous sites of alternative (or) 
complementary medicines. The authors have followed 
these	 mudras	 and	 have	 found	 profound	 benefits	 with	
varying degrees. As with any alternative, complementary 
medicines, it all depends on ones faith and beliefs. 
Never stop other medicines when doing mudras. It 
is a complementary therapy. Sometimes alternative 
therapies	 are	 beneficial	when	 the	 routine	 therapy	does	
not	 provide	 sufficient	 relief.	 Only	when	 the	 source	 of	
pain	and	discomfort	is	identified	and	removed,	will	the	
person	be	really	benefitted	by	mudras.
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ABSTRACT

Background: Diabetes is fast gaining the status of a potential epidemic in India with more than 62 million 
diabetic individuals currently diagnosed with the disease. Diabetic peripheral neuropathy is a common 
complication	of	diabetes	that	can	cause	significant	morbidity	and	mortality.

Aims and Objectives: The aim of the study is to determine the prevalence of Diabetic Neuropathy in Urban 
population of Ahmednagar City.

Material and Method: Study Design is a cross-sectional study in Ahmednagar City. Study Period is from 
October	 2017	 to	March	 2018.	Convenient	 sampling	was	 done.	The	 patients	were	 given	 a	 questionnaire	
which was to be self-administered followed by clinical examination done by the therapist.

Results: The prevalence of diabetic neuropathy among diabetics was found to be 6.25% for pure neuropathy 
and	 is	 42.70%	 for	 patients	 with	 only	 significant	 clinical	 examination.	 Higher	 prevalence	was	 found	 in	
patients	with	hypertension,	hyperlipidemia,	chronic	diabetic	patients	as	well	as	obese	subjects.

Keywords: Diabetes: Prevalence, Neuropathy, Michigan Neuropathy Screening Instrument, Ahmednagar

Corresponding Author:
Dr.	Suvarna	Ganvir
Professor and HOD, Department of Neurosciences,
DVVPF’s	COPT,	Ahmednagar
Email:	suvarna.ganvir@gmail.com

INTRODUCTION

Diabetes Mellitus commonly referred to as diabetes, 
is a group of metabolic disorders in which there are high 
blood sugar levels over a prolonged period. 

According	 to	 WHO,	 the	 global	 prevalence	 of	
diabetes	 among	 adults	 over	 18	 years	 of	 age	 has	 risen	
from	4.7%	in	1980	to	8.5%	in	2014.	Also,	globally	an	
estimated 422 million adults are living with diabetes 
mellitus	according	to	the	latest	2016	data	from	the	World	
Health Organisation.1.

There are various complications of diabetes 
mellitus which involves microvascular complications 
like neuropathy, retinopathy, etc and macrovascular 
complications which involves Atherosclerosis One of the 

most chronic and debilitating complications of diabetes 
is “Diabetic Neuropathy.”2

According to a study in Tamil Nadu by Preeti 
Pawde, prevalence of neuropathy among Diabetics is 
33.33%. 63% of patients with higher duration of diabetes 
have neuropathy. This shows that higher the duration of 
Diabetes, higher the chances of the patient developing 
neuropathy3.

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Neuropathic disorder 
in diabetes can impair functioning of the central, 
peripheral and/or autonomic nervous systems. Diabetic 
neuropathy	affects	 the	peripheral	nerves,	which	causes	
the	 loss	 of	 protective	 sensation	 and	 impairs	 patient’s	
ability to perceive incipient or even apparent ulcerations 
in the feet. It is considered a main risk factor for 
amputation,	and	hence	a	significant	cause	of	morbidity	
in Diabetes Mellitus4.

Symptoms include: Trouble with balance, numbness and 
tingling of extremities, dysesthesia, muscle weakness, 
burning or electric pain, vision changes, dizziness, etc.
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Various Scoring systems for diabetic neuropathy 
include:

 I. NSS: Neuropathy Symptom Score- The NSS 
consists of 17 items, focusing on muscle 
weakness,	five	on	sensory	disturbances	and	four	
on autonomic symptoms.

 II. DNE: Diabetic Neuropathy Examination Score 
is a four-item symptom score for diabetic 
neuropathy. The DNS score has the following 
items: (i) unsteadiness in walking, (ii) pain, 
burning or aching at legs or feet, (iii) prickling 
sensations in legs or feet, and (iv) numbness in 
legs or feet.

 III. NDS: Neuropathy Disability Score- The 
instrument examines cranial nerves, muscle 
weakness,	 reflexes	 and	 sensations.	 The	 scale	
consists of 35 items for testing left and right side 
of the body; score range from 0 to 4.

 IV. NIS-LL:	Neuropathy	Impairment	Score	in	Lower	
Limbs:	The	NIS-LL	is	a	modified	version	of	the	
NDS to quantify diabetic PNP. The lower limb 
items of the NDS are used complemented with 2 
muscle	power	items	(toe	extension	and	toe	flexion).	
The	NIS-LL	has	14	items:	8	items	evaluate	muscle	
power	(0–4	points),	2	items	evaluate	reflexes	(0–2	
points), and 4 items evaluate sensory modalities 
(0–2	points).	All	 items	 are	 tested	 on	both	 sides.	
The	maximum	score	is	88	points.

 V. MNSI: Michigan Neuropathy Screening 
Instrument: The MNSI is an instrument including 
two parts a questionnaire including 15 questions 
and a foot examination. The questionnaire 
inquiries about positive (pain, temperature, 
sensation, tingling) and negative(numbness) 
sensory symptoms, cramps and muscle weakness, 
foot ulcers or cracks and amputation. Neuropathy 
can	be	defined	as	7	or	more	positive	responses	on	
the	MNSI	Questionnaire.

 VI. CE-V: Clinical Examination Score of Valk: It is 
a composite scoring system for measurement of 
sensory	signs	and	reflexes	in	the	lower	limb.	

 VII. TSS: Total Symptom Score: The Total Symptom 
Score evaluates individual neuropathy sensory 
symptoms in patients with diabetic peripheral 
neuropathy in clinical trials, with the intent of 
distinguishing a response to therapy.

We	used	Michigan	Neuropathy	Screening	Instrument	
for screening of Diabetic Neuropathy. The accuracy 
of MNSI scoring makes it a useful screening test for 
diabetic	 neuropathy.	High	 specificity,	 likelihood	 ratios	
over 5 and a moderate to good post-test probability give 
a high diagnostic impact for MNSI scoring.  It includes 
two separate assessments: a 15-item self-administered 
“yes or no” questionnaire and a lower extremity 
examination that includes inspection and assessment of 
vibratory	sensation	and	ankle	reflexes5.

MATERIAL AND METHODOLOGY

Study Design: It was a population based cross-sectional 
study.

Sampling Method: The Convenient Sampling method 
was used.

Study Period: The study period extended from October 
2017	to	March	2018.

Sample Size: 96 samples were taken.

Study Setting: The present study was conducted among 
patients	with	 type	 2	DM	 admitted	 in	 Female	&	Male	
Ortho	 Ward,	 Female	 and	 Male	 Opthalmology	 Ward,	
Female	 and	 Male	 Medicine	 Ward,	 Male	 &	 Female	
Surgery	Ward	 at	 Dr.	 Vitthalrao	 Vikhe	 Patil	 Memorial	
Hospital, Ahmednagar.Also door-to-door patients were 
taken with type 2 DM in Bhingar. Camps were also held 
at	Vadgoan	Gupta	&	Gulmohar	Road,	Ahmednagar.	The	
study also included patients with Type 2 DM attending 
Dr.	Bharat’s	Diabetic	Clinic	&	Foot	Care,	Ahmednagar.

Written	 Informed	 Consent	 was	 taken	 from	 all	
participants.

A data collection sheet was designed which 
included the demographic data like Name, Age, Sex, 
Socio-economic Status, Body Mass Index, History 
of	 Hypertension/Hypercholestremia	 &	 Duration	 of	
Diagnosis.

Study Tool: The screening for DPN was conducted 
using the Michigan Neuropathy Screening Instrument. 
The MNSI is a validated tool for the screening of DPN. 
The	MNSI	includes	two	parts,	the	first	part	is	related	to	
patient’s	perception	of	symptoms	in	relation	to	DPN	and	
the second part consists of a set of examinations done to 
detect the presence of DPN among the patients.
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 1. Foot Inspection: The feet were inspected 
for evidence of excessively dry skin, callous 
formation,	fissures,	frank	ulceration	or	deformities.

 2. Vibration Sensation: Vibration sensation was 
tested	 bilaterally	 using	 a	 128	 Hz	 tuning	 fork	
placed over the dorsum of the great toe on the bony 
prominence	of	the	DIP	joint.	Patients,	whose	eyes	
are closed, were asked to indicate when they can 
no longer sense the vibration from the vibrating 
tuning fork.

 3. Muscle Stretch Reflexes:	For	the	reflex,	the	foot	
was	passively	positioned	and	the	foot	dorsiflexed	
slightly to obtain optimal stretch of the muscle.  
The Achilles tendon was percussed directly. 
Reinforcement	was	given	 if	 the	 response	wasn’t	
obtained.

 4. Monofilament Testing:	The	filament	was	applied	
to the dorsum of the great toe midway between 
the	nail	fold	and	the	DIP	joint.	The	filament	was	
applied	 perpendicularly	 and	briefly,	 (<1	 second)	
with an even pressure. The patient, whose eyes are 
closed, was asked to respond yes if he/she feels 
the	filament.

Scoring for Michigan Neuropathy Screening 
Instrument

 a. History: Responses were added to obtain the total 
score.	Responses	of	“yes”	to	items	1-3,	5-6,	8-9,	
11-12, 14-15 was each counted as one point. A 
“no” response on items 7 and 13 was counted as 1 
point. Item #4 and item #10 were not included in 
scoring.

 b. Physical Assessment: Vibration Sensation: 
Vibration was scored as 1) present if the examiner 
senses	the	vibration	on	his	or	her	finger	for	<	10	
seconds,	2)	reduced	if	sensed	for	≥	10	or	3)	absent	
(no vibration detection.)

Muscle Stretch Reflexes:	 If	 the	 reflex	 is	 obtained,	
it	was	 graded	 as	 present.	 If	 the	 reflex	was	 absent,	 the	
patient was asked to perform the Jendrassic maneuve, 
if	 the	 reflexes	 elicited	 with	 the	 Jendrassic	 maneuver	
alone were designated “present with reinforcement.”  If 
the	reflex	was	absent,	even	in	the	face	of	the	Jendrassic	
maneuver,	the	reflex	was	considered	absent.

Monofilment Testing: The patient, whose eyes are 
closed, were asked to respond yes if he/she feels the 

filament.	Eight	correct	responses	out	of	10	applications	
was considered normal: one to seven correct responses 
indicates reduced sensation and no correct answers 
translates into absent sensation.

After summing up all the components if the overall 
score	was	found	to	be	≥2.5,	then	it	was	considered	to	be	
positive for the presence of DPN.

RESULTS

The prevalence of diabetic neuropathy in diabetic 
patient in Ahmednagar City is 6.25% for patients with 
questionnaire	score>7	&	physical	assessment	score	>2	
and is 42.70% for patients with only physical assessment 
score	>2.

 A. Patients with Questionnaire score>7 & physical 
assessment >2.

 B. Patients with only physical assessment score>2.

Table 1

Prevalence of Diabetic Neuropathy in Total
Males	n	=	44 Females	n	=	52

96A B A B
2.08% 23.95% 4.16% 18.75%

The prevalence of diabetic neuropathy in Males is 
2.08%	(A)	&	23.59%(B)	whereas	for	females	it	is	4.16%	
(A)	&	18.75%(B).

Table 2

Prevalence of Diabetic Neuropathy in Total
Acute	Subjects	(<6	
months)	n	=	11

Chronic	Subjects	
(>6	months)	n	=	85

96A B A B
0 4.16% 6.25% 38.54%

The prevalence of diabetic neuropathy in acute 
subjects	 is	 0%(A)	 &	 4.16%(B)	 whereas	 for	 chronic	
subjects	is	6.25%(A)	&	38.54%(B).

Table 3

Prevalence of Diabetic Neuropathy in 
Hypertensive Subjects Total

A	(n	=	5) B	(n	=	19)
40

12.5% 47.5%
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The prevalence of diabetic neuropathy in 
Hypertensive	subjects	is	12.5%	(A)	&	47.5%(B).

Table 4

Prevalence of Diabetic Neuropathy in 
Hypercholestremia Subjects Total

A	(n	=	1) B	(n	=	1)
2

50% 50%

The prevalence of diabetic neuropathy in 
hypercholestremia	subjects	is	50%	(A)	&	50%	(B).

Table 5

Prevalence of Diabetic Neuropathy in 
Obese Subjects Total

A(n	=	3) B	(n	=	11)
22

13.63% 50%

The prevalence of diabetic neuropathy in obese 
subjects	is	13.63%	(A)	&	50%(B).

Table 6

Prevalence of Diabetic Neuropathy In 
subjects with Low Socio-economic Status Total

A	(n	=	0) B	(n	=	5)
24

0 20.83%

The	 prevalence	 of	 diabetic	 neuropathy	 in	 subjects	
with	low	socio-economic	status	is	0(A)	and	20.83%(B).

DISCUSSION

The present study was conducted to determine 
the prevalence of diabetic neuropathy in Ahmednagar 
city. The present study reported the prevalence rate of 
diabetic neuropathy to be 6.25% with self-administered 
questionnaire	score	>7	and	physical	assessment	score	>2	
using the Michigan Neuropathy Screening Instrument 
which	 correlates	 with	 the	 findings	 of	 a	 study	 done	 in	
Manglore6.

The	difference	in	prevalence	rates	using	two	methods	
is	 an	 important	 finding	 and	 it	 clearly	 demonstrates	
the	 limitations	 related	 to	 patient’s	 self-perception	 of	
symptoms of DPN. 

The prevalence of diabetic neuropathy was 50% 
more in women as compared to men with pure neuropathy 

which correlates with study done in Middle East.7 
whereas it was higher in men as compared to women 
with physical examination indicating neuropathy and the 
questionnaire score was less than 7. The reason for this 
prevalence is not clear. It might be due to less awareness 
of men of their symptoms regarding neuropathy or it 
may	be	due	to	less	involvement	of	the	male	subjects	in	
the study due to random sampling.

Also, the prevalence of diabetic neuropathy in acute 
subjects	 is	 nil	 whereas	 for	 subjects	 having	 diabetes	
for more than 6 months have higher prevalence of 
pure neuropathy as well as neuropathy with physical 
assessment	 score>2.	 It	 correlates	 with	 the	 study	
conducted in Iran as well as in South India8,9	Also, a 
study conducted in Portugese concludes that Seventy-
two	 (80%)	 patients	 had	 symptoms	 of	 polyneuropathy,	
but DPN was present only in 29 (32.2%). Calluses 
(37.8%)	 and	 trophic	 skin	 (74.4%)	 and	 nail	 (75.6%)	
changes	were	found	in	both	feet.	There	was	a	significant	
positive association of DPN with age, disease duration, 
feet skin changes and myocardial infarction/ischemia10.

The prevalence of pure neuropathy in hypertensive 
subjects	is	12.5%	and	for	neuropathy	with	only	physical	
assessment	 score>2	 was	 47.5%	 which	 indicates	 that	
hypertension is a risk factor for developing neuropathy 
It	 is	 in	 conjunction	 with	 the	 study	 conducted	 in	
European countries which states that associations have 
been	identified	from	this	study	–	namely	with	elevated	
diastolic blood pressure (p < 0.05), the presence of 
severe ketoacidosis (p < 0.001), an increase in the levels 
of fasting triglyceride (p < 0.001), and the presence of 
microalbuminuria (p < 0.01).11

The prevalence of Diabetic Neuropathy in patients 
with hypercholestremia was found to be 50%. This 
result is supported by a study conducted in Pittsburg.12 

No	significant	data	was	found	relating	the	two.	But	the	
most probable reason may be lack of exercise, excessive 
and	unhealthy	eating	habits	of	the	subjects	and	a	higher	
percentage	of	prevalence	maybe	due	to	lack	of	subjects	
suffering	from	hypercholestremias	well	as	the	presence	
of macrovascular complications.

The prevalence of diabetic neuropathy in obese 
patients was found to be 13.63% in pure neuropathic 
patients whereas it is 50% for patients whose physical 
assessment score was more than 2. This is supported 
by a study which concludes that Duration of diabetes 
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(p less than 0.001), age (p less than 0.05), and ethanol 
use (p less than 0.05) were also associated. These data 
strongly	suggest	that	body	stature	is	a	major	risk	factor	
for diabetic sensory neuropathy.13

The prevalence of diabetic neuropathy in low socio 
-economic	status	was	found	to	be	20.83%.		The	reason	for	
this is lack of awareness regarding diabetic neuropathy. 
Lack	of	nutrition,	proper	medical	care	and	less	awareness	
about DPN has contributed to a prevalence of 20% of 
diabetic neuropathy. The similar result was shown by a 
study	conducted	in	Sri	Lanka.14

The limitation of the study was since most of 
the	 study	 was	 conducted	 in	 the	 community	 it	 wasn’t	
possible to administer NCV tests. Another limitation 
was that the prevalence of diabetic neuropathy was not 
separately	 found	 in	 diabetic	 patients	who	didn’t	 suffer	
from hypertension, hypercholestremia, patients with 
normal	BMI	&	with	a	good	socio-economic	status.	Also	
the	 patients	weren’t	 asked	 about	medications	 for	DM,	
hypertension or hypercholestremia.

CONCLUSION

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Thus, the study 
concluded that there is moderate prevalence of diabetic 
neuropathy amongst diabetic people in Ahmednagar City 
and more and more awareness is necessary to reduce 
the chances of disability. It also concluded that there 
is a high prevalence of diabetic neuropathy in females, 
people	 with	 chronic	 diabetes,	 hypertensive,	 suffering	
from hypercholestremia, obese and with a low socio-
economic status. Control of the blood glucose level, 
modification	of	lifestyle,	physical	activity	and	diet	play	
a	major	role	in	reducing	the	risk	of	diabetic	neuropathy.

Conflict of Interest: Nil

Source of Funding: Self

Ethical Clearance: Ethical clearance was obtained 
from	Institutional	Ethical	Committee,	DVVPF’s	College	
of Physiotherapy.

REFERENCES

	 1.	WHO-	Diabetes	http://www.who.int/diabetes/en/

	 2.	Konstantinos	 Papatheodorou,	 NikolaosPapanas,	
Maciej	 Banach, Dimitrios Papazoglou, and 

Michael Edmonds: Complications of Diabetes 
2016. Hindawi Publishing Corporation Journal 
of Diabetes Research Volume 2016, Article ID 
6989453,	3	pages.

	 3.	Preeti	P	Pawde,	Ranjith	R	Thampi,	Renish	R	K,	
Resmi	 R	 U,	 Vivek	 M	 R,	 Kanchipuram,	 Tamil	
Nadu: Prevalence and risk factors of Diabetic 
Peripheral Neuropathy among type 2 diabetic 
patients presenting to SMIMS Hospital, Tamil 
Nadu. International Journal of Medical Science 
and Public Health | 2013 | Vol 2 | Issue 1

	 4.	Jeremiah	John	Duby;	R.	Keith	Campbell;	Stephen	
M.	 Setter;	 John	 Raymond	 White;	 Kristin	 A.	
Rasmussen: Diabetic Neuropathy: An Intensive 
Review. American Journal of Health System 
Pharmacy. 2004;61(2)  

 5. Moghtaderi A, Bakhshipour A, Rashidi H., 
Neurology	 Department,	 Zahedan	 University	
of	 Medical	 Sciences	 Zahedan,	 Iran:	 Validation	
of Michigan neuropathy screening instrument 
for diabetic peripheral neuropathy. 2006 
Jul;108(5):477-81.	Epub	2005	Sep	16.

	 6.	Monisha	D’Souza,	Vaman	Kulkarni,	Unnikrishnan	
Bhaskaran, Humam Ahmed, Hegde Naimish, 
Anjali	Prakash,	Tabreez	S,	Bhanu	Dahiya,	Rekha	
Thapar, Prasanna Mithra: Diabetic peripheral 
neuropathy and its determinants among patients 
attending a tertiary health care centre in Mangalore, 
India. Journal of Public Health Research 2015; 
volume 4:450.

	 7.	Jambart	 S.	 Ammache	 Z,	 Haddad	 F,	 Younes	 A,	
Hassoun	 A,	 Abdalla	 K,	 Selwan	 CA,	 Sunna	 N,	
Wajsbrot	 D,	 Uyouseif	 E:	 Prevalence	 of	 painful	
diabetic peripheral neuropathy among patients 
with diabetes mellitus in the Middle Est Region. 
The Journal of International Medical Research 
2011;	39:	366	–	377.

	 8.	OTabatabaei-Malazy,	 MR	 Mohajeri-Tehrani,	 SP	
Madani,	 R	 Heshmat,BLarijani.	 	 The	 Prevalence	
of Diabetic Peripheral Neuropathy and Related 
Factors. Iranian J Publ Health, Vol. 40, No.3, 
2011, pp.55-62.

 9. Ashok S1, Ramu M, Deepa R, Mohan V. 
Prevalence of neuropathy in type 2 diabetic 
patients attending a diabetes centere in South 
India. J Assoc Physicians India. 2002 April; 50: 
546-550.



     168      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

	 10.	Barbosaa	AP,	Medina	 JL,	 Ramos	 EP,	 Barros	 HP:	
Prevalence and risk factors of clinical diabetic 
polyneuropathy in a Portuguese primary health care. 
Diabetes Metab. 2001 Sep;27(4 Pt 1): 496-502.

	 11.	Tesfaye	 S,	 Stevens	 LK,	 Stephenson	 JM,	
Fuller JH, Plater M, Ionescu-Trigoviste C, 
Nuber		 A,	 Pozza	 G,	Ward	 JD:	 Prevalence	 of	
diabetic peripheral neuropathy and its relation 
to glycaemic control and potential risk factors: 
the EURODIAB IDDM Complications Study. 
Diabetologia.	1996	Nov;	39(11):	1377-84.

 12. Maser RE, Steenkiste AR, Dorman JS, Nielsen 
VK,	Bass	EB,	Manjoo	Q,	Drash	AL,	Becker	DJ,	
Kuller	LH,	Greene	DA.:	Epidemilogical	correlates	
of diabetic neuropathy. Report from Pittsburgh 
Epidemiology of Diabetes Complications Study. 
Diabetes	1989	Nov,	38(11):	1456-61.

	 13.	Sosenko	JM,	Gadia	MT,	Fournier	AM,	O’Connell	
MT, Aguiar MC, Skyler JS: Body stature as a risk 
factor for diabetic sensory neuropathy. Americal 
Journal	Med.	1986	Jun;80(6):1031-4.

	 14.	Prasad	 Katulanda,	 Priyanga	 Ranasinghe,	 and	
David R Matthews: The prevalence, patterns and 
predictors of diabetic peripheral neuropathy in a 
developing country. Diabetol Metabolic Syndr. 
2012; 4:21.

 15. Fargol booya, Fatemeh Bandrian and Jamshid 
Lotfi:	Potential	risk	factors	for	diabetic	neuropathy;	
case control study. BMC Neurol 2005; 5:24.

	 16.	Bharati	DR,Pal	R,	Kar	S,	Rekha	R,	Yamuna	TV,	
Basu M: Prevalence and determinants of diabetes 
mellitus in Puducherry, South India. J pharm 
Bioallied	Sci.	2011	Oct;	3(4):513-8.



Heart Rate Recovery after 6 Minute Walk Test in Normal 
Healthy Individuals

Urvi B Parmar1, Suvarna S Ganvir2

1Intern, 2Professor & HOD, Dept of Neurosciences Physiotherapy, DVVPF’s College of Physiotherapy, 
Ahmednagar

ABSTRACT

Background:	Heart	rate	recovery	after	graded	exercise	is	one	of	the	commonly	used	techniques	that	reflects	
the autonomic activity and predicts cardiovascular events and mortality, not only in cardiovascular system 
disorders, but also in various systemic disorders. Hence, this study was taken up to provide a normative data 
for heart rate recovery after submaximal exercise in normal healthy individuals so that patients with mild 
affection	can	be	identified	at	much	early	stage.

Material and Methodology: In this cross sectional analytical study 100 patients in the age group of 40-60 
years	were	included	and	divided	age	and	gender	wise	in	a	group	of	25(40-50years	&	51-60years)	and	50(40-
60F&M)	respectively.	Subjects	with	visual	ailments,	any	cardio	vascular	or	respiratory	disease,	fractures	
or neurological problems which may interfere with the walking ability were excluded from the study. The 
ethical	clearance	was	obtained	from	IEC	of	DVVPF’s	COPT	for	study.	After	ethical	clearance,	a	written	
informed consent was obtained from participants, the whole procedure was explained and human activity 
profile	questionnaire	was	filled	by	the	patients.

Result: The mean of all the parameters was calculated and then the distance walked was correlated with all 
the	parameters	to	determine	its	significance	through	nonparametric	correlation	in	age	wise	and	gender	wise	
classification.	When	the	means	of	the	HRR1	were	compared	in	the	age	group	of	40-50F (6.24±2.818) & 
51-60F (9.32±3.827) the p value was found to be 0.0022	which	was	considered	very	significant.	Also,	when	
the distance was correlated with the HRR1 in the age group of 40-60F, the p value (0.0472) was found to 
be	significant.

Conclusion: It	is	concluded	that	there	was	a	significant	relationship	between	the	distance	covered	and	the	
HRR1 in the age group of 40-60 years of females.

Keywords: 6MWT, HRR, Distance, HRR1, HRR3
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INTRODUCTION

Heart rate recovery is the speed at which your 
heart rate returns to normal after exercise, can indicate 
physical cardiac condition and risk of certain diseases.
[1]It is concluded that post exertion heart rate recovery 
is closely related to the vagal tone modulation and thus 

its abnormality is a simple and reliable tool to assess 
decrease of vagal activity.[2] According to the New 
England Journal of Medicine, people whose heart 
rate recovery time is long are at a higher risk of death 
than people with shorter recovery times regardless of 
physical condition or other risk factors.[1] According 
to the National Emergency Medicine Association, 
measuring heart rate recovery rates is one way to tell 
whether	an	exercise	program	is	effective.[1] The failure of 
the heart rate to decline at 1 or 2 minutes post exercise, 
is associated with increased mortality.[4]Exercise training 
has been associated with improvement in cardiovascular 
capacity in older people but, whether exercise training 
influences	 HRR	 in	 older	 people	 is	 still	 unknown.
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[3]	 Patients	 suffering	 from	 various	 cardiovascular	 or	
respiratory conditions have a direct impact on their 
HRR post exercise. For instance, idiopathic pulmonary 
fibrosis(IPF)	is	a	severe,	progressive	fibrosing	interstitial	
lung disease.[6]The ability to better predict outcome 
with exercise testing in patients with heart failure(HF) 
and left ventricular systolic dysfunction may prove 
extremely valuable in determining which patients are at 
increased risk.[15] A stronger heart is able to push more 
blood	 through	than	a	weaker	one,	so	fitter	people	 tend	
to have lower heart rates.[7] Hence,	HRR		is	a	significant	
predictor of mortality in patients with HF and patients 
with	 LVSD	 and	 maybe	 useful	 in	 better	 determining	
prognosis.[15] In chronic respiratory entities abnormal 
autonomic cardiac response could be consequence of 
a lower parasympathetic activation and/or increased 
sympathetic tone, being widely accepted that 
parasympathetic activations plays a protective role.[5]

Six	 minute	 walk	 test(6MWT)	 is	 a	 simple,	
submaximal	 and	 objective	 measurement	 of	 functional	
capacity.	 The	 time-distance	 walk	 was	 first	 introduced	
by	Balke	 in	 1960’s	 as	 a	 straightforward	 and	 objective	
measure of functional capacity.[8] The test simply 
required a patient to walk as far as they could in a set 
period of time with the primary outcome measure 
being the total distanced walked in the time allotted.[8] 
Cooper	modified	it	into	a	12	minute	walk	test.[9] In	1892	
Butland and colleagues compared 2, 6, and 12 minute 
walk test and determined that the 6 minute walk test is 
strongly correlated with 12 minute walk test.[10]In	1985	
it	was	first	introduced	in	patients	with	heart	disease	by	
Guyatt	et	al.[11]	The	6MWT	is	often	used	at	the	beginning	
of	 the	 rehabilitation	 programs	 to	 determine	 a	 patient’s	
exercise capacity and at the end to assess the degree 
of improvement.[12]As	 aerobic	 fitness	 improves	 for	 the	
person, the HRR must also improve.

The	strongest	indication	for	the	6MWT	is	measuring	
the response to medical interventions in patients with 
moderate to severe heart and lung disease. In some 
clinical	situations,	the	6MWT	provides	information	that	
may	be	a	better	index	of	the	patient’s	ability	to	perform	
daily activities than is peak oxygen uptake. However, 
the limitations of the test are that it does not determine 
peak oxygen uptake, diagnose the cause of dyspnea 
on exertion, or evaluate the causes or mechanisms of 
exercise	limitation.	Indications	for	6MWT	are	as	follows:

Lung	transplantation[16]

Lung	volume	reduction	surgery[17,18]

Pulmonary rehabilitation[19]

COPD[20,21]

Heart failure[22]

Cystic	fibrosis[23]

Older patients[24]

Primary pulmonary hypertension[16]

Absolute	 contraindications	 for	 the	 6MWT	 include	
the following: unstable angina during the previous 
month and myocardial infarction during the previous 
month.	 Whereas,	 relative	 contraindications	 include	 a	
resting	HR	of	>120,	a	systolic	BP	of	>180mmHg,	and	
a	 diastolic	BP	of	>100mmHg.	Stable	 angina	 is	 not	 an	
absolute	contraindication	for	a	6MWT,	but	patients	with	
these symptoms should perform the test after using their 
antianginal medication. Reasons considered to cease the 
test include the following: 1)chest pain 2)intolerable 
dyspnea, 3)leg cramps, 4)staggering 5)pale or ashen 
appearance. Heart rate recovery after graded exercise is 
one of the common methods that predicts abnormality, 
not only in cardiovascular system disorders, but also in 
various systemic disorders.[13]  Therefore, in this study 
the	effect	of	exercise	testing	on	HRR	is	being	evaluated	
in	elderly	subjects	to	determine	normative	values	for	the	
heart rate recovery after 6 minute walk test in normal 
healthy individuals.[3]

MATERIALS & METHODOLOGY

A cross sectional analytical study was carried out at 
the physiotherapy OPD in Vikhe Patil Memorial Hospital, 
Ahmednagar	 district	 where	 in	 100	 healthy	 subjects	
were selected between the age group of 40-60 years by 
convenience sampling method. The study was carried 
out	 in	 the	 duration	 of	 6	 months	 (sept	 2017-feb2018).	
Materials required for the study: 2 Cones, a stopwatch, 
a	measuring	 tape,	 a	 chair	 and	 a	 fitbit	 wrist	 tracker	 to	
measure	 the	 heart	 rate.	 Subjects	 that	 were	 physically	
active and could walk independently for minimum 10 
minutes and were cognitively sound to understand the 
given	 instructions	were	 included.	 Subjects	with	 visual	
ailments, any cardio vascular or respiratory disease, 
fractures or neurological problems which may interfere 
with walking ability and uncooperative or unwilling 
patients were excluded from the study. The study was 
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carried	 out	 after	 approval	 from	 the	 IEC	 of	 DVVPF’s	
College of Physiotherapy, Ahmednagar. The nature and 
purpose	of	the	study	was	explained	to	the	subjects	and	a	
written consent was taken from them. A data collection 
sheet	 was	 filled	 by	 the	 therapist	 wherein	 details	 such	
as	 subject’s	 name,	 age,	 sex,	 address,	 HRR,	 distance	
covered,	human	activity	profile	score	was	mentioned.

PROCEDURE

Subjects	 were	 instructed	 to	 wear	 comfortable	
clothes.	All	the	subjects	were	asked	to	relax	and	not	to	
do	 any	 strenuous	 task	 prior	 to	 the	 test.	 Subjects	were	
explained	 about	 the	 test	 and	 its	 benefits.	 Precautions	
were taken prior to the test so that no harm was caused 
to	 the	 subject	 while	 the	 test	 was	 on.	 Shoes	 worn	
were appropriate and of the proper size for walking. 
Subjects	used	 their	usual	walking	aids	during	 the	 test. 
The	 subject’s	 usual	 medical	 regimen	 was	 continued. 
A light meal was acceptable before early morning or 
early afternoon tests. Subjects	were	told	not	to	exercise	
vigorously within 2 hours as that may interfere with the 
results of the test. The	subject	sat	in	a	chair	in	a	relaxed	
position, located near the starting point, for at least 10 
minutes prior to the beginning of the test. Baseline heart 
rate was measured. Instructions given before the test 
commenced	were:	the	subject	has	to	walk	a	distance	of	
60m. He was instructed to walk in his normal speed and 
not increase his pace or run at any point. He had to walk 
back and forth around the cones. If	 the	 subject	 at	 any	
point felt breathless, immediately he was given a chair 
to sit. But during this time the timer was kept going on. 
Subjects	were	encouraged	to	walk	and	complete	the	test	
by telling them about the remaining time and how well 
were they doing it. After the completion of test, a chair 
was given to the patient to rest and immediately HR was 
measured	 in	 the	fitbit	wrist	 tracker. Then after 1and 3 
minutes	 heart	 rate	 was	 measured	 and	 the	 difference	
between the immediate and the heart rate after 1 minute 
and 3 minutes was calculated. This determined the heart 
rate recovery.

6 minute walk test: The	6	minute	walk	test	(6MWT)	has	
gained widespread use in cardiopulmonary rehabilitation 
programs	 as	 one	measure	 of	 fitness.	Most	 of	 the	 time	
the	subject	does	not	attain	his	maximal	exercise	capacity	

during	the	6MWT;	instead	they	adjust	their	own	intensity	
of exercise and can rest or stop according to their will. 
However, as most of the daily activities are performed 
at submaximal levels of exertion, the 6 minute walk 
distance	may	better	reflect	the	functional	exercise	level	
for daily activities.

Human Activity Profile:	 The	 human	 activity	 profile	
(HAP) was originally developed to measure the quality 
of life achieved by patients in rehabilitation programs 
and used as a measure of activity level in a variety of 
healthy and impaired populations. The activity items of 
the HAP are based on estimated metabolic equivalents 
(METs). One MET is the approximate amount of oxygen 
consumed by an average person at rest. The HAP 
comprises of 94 self-report items. Each item represents 
a common activity requiring a known amount of average 
energy expenditure (i.e. MET). Items with the lowest 
item numbers (e.g. Items1,2) have the lowest MET 
requirements, while items with the highest item numbers 
(e.g. Items 93,94) have the highest MET requirements. 
The respondent answers each item with one of three 
possible responses: Still Doing This Activity; Have 
Stopped Doing This Activity; or Never Did This Activity. 
The	 different	 variables	 in	 HAP	 scale	 are:	 Maximum	
Activity Score(MAS) is the highest oxygen-demanding 
activity that the respondent still performs, which 
interprets	 that	 it	 is	 the	 best	 estimate	 of	 respondent’s	
highest level of energy expenditure, in comparison 
with	 peers	 of	 same	 age	 and	 gender.	Adjusted	Activity	
Score(AAS) is a measure of usual daily activities that 
means	it	is	the	best	estimate	of	respondent’s	average	level	
of energy expenditure. Activity Age is the age at which 
50% of healthy adults of a given age and sex surpass 
a given MAS which provides an age equivalent for the 
respondent’s	activity	level.	Fitness	classification(FC)	is	
a	translation	of	AAS	into	a	general	classification	of	the	
respondent’s	level	of	fitness	and	thus	provides	a	general	
classification	of	fitness	 level	 in	comparison	with	peers	
of	same	age	and	gender.	Activity	classification(AC)	is	a	
translation	of	the	AAS	into	a	general	classification	of	the	
respondent’s	level	of	activity	and	thus	provides	a	general	
classification	of	activity	level	in	comparison	with	peers	
of same age and gender.



     172      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

RESULTS

Table No. 1: Mean of all parameters-age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance 397.2 ± 51.43 442.8	± 54.277 368.4	± 31.843 402 ± 37.749 402.6 ± 51.554
2. Resting heart rate 73.68	±	6.568 72.08	±	8.485 83.88	±	3.855 73.84	±	8.750 75.87	±	8.494
3. Immediately 90.44 ± 10.650 88.56	± 11.464 104.68	± 6.460 95.84	±	8.764 94.88	±	11.298
4. After 1 min 79.92 ± 7.199 79.36 ± 9.442 93.2 ± 5.492 83.24	±	8.131 83.93	± 9.417
5. HRR1 6.24 ±	2.818 7.28	± 3.143 9.32 ±	3.827 9.4 ±	5.228 8.05	± 4.054
6. After 3min 74.92 ± 7.274 72.76 ±	8.368 87	±	3.884 76.28	±	7.877 77.74 ±	8.886
7. HRR3 5.08	±	2.308 6.92 ± 3.290 6.2 ± 3.227 7.12 ± 3.333 6.33 ± 3.127
8. MAS 75.8	± 5.292 79.16 ± 4.634 71.96 ±	1.859 76.8	± 3.055 75.93 ±	4.680
9. AAS 70.44 ±	8.851 76.4 ± 7.594 60.48	± 5.796 72.36 ± 5.369 69.92 ±	9.098
10. AA 59.22 ± 12.965 57.06 ± 11.407 68.14	± 3.414 62.88	± 7.619 61.825	± 10.343
11. FC 2.68	±	0.5568 2.92 ± 0.4000 2.52 ± 0.5099 3 ± 0.000 2.78	± 0.4623
12. AC 2.32 ±	0.5568 2.52 ±	0.5859 1.96 ± 0.3512 2.28	±	0.4583 2.27 ± 0.5291

Table No. 2: Mean of all parameters- gender wise

Sr. No. Parameters 40-60F 40-60M Total
1. Distance 382.8	± 44.769 422.4 ± 50.651 402.6 ± 51.554
2. Resting HR 78.78	± 7.413 72.96 ±	8.576 75.87	± 8.494
3. Immediately 97.56 ± 11.301 92.2 ±	10.748 94.88	± 11.298
4. After 1min 86.56	± 9.228 81.3	±	8.938 83.93	± 9.417
5. HRR1 7.78	± 3.672 8.34	± 4.401 8.05	± 4.054
6. After 3min 80.96	±	8.398 74.52 ±	8.237 77.74 ± 8.886
7. HRR3 5.64 ±	2.834 7.02 ± 3.279 6.33 ± 3.127
8. MAS 73.88	±	4.378 77.98	± 4.063 75.93 ± 4.680
9. AAS 65.46 ±	8.952 74.38	±	6.821 69.92 ± 9.098
10. AA 63.68	±	10.408 59.97 ± 10.040 61.825	± 10.343
11. FC 2.6 ± 0.5345 2.96 ±	0.2828 2.78	± 0.4623
12. AC 2.14 ± 0.4953 2.4 ± 0.5345 2.27 ± 0.5291

Table No. 3: Comparison of means of HRR1 & HRR3 in age wise and gender wise

Age & gender HRR1 Significance HRR3 Significance
40-50F&40-50M 0.2240 Not	significant 0.0265 Significant
51-60F&51-60M 0.9510 Not	significant 0.3264 Not	significant
40-60F&40-60M 0.4913 Not	significant 0.0266 Significant
40-50F&51-60F 0.0022 Very significant 0.1646 Not	significant

40-50M&51-60M 0.0887 Not	quite	significant 0.8318 Not	significant
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Table No. 4: Correlation of distance and HRR1 & HRR3 age wise and gender wise:

Age & gender HRR1 r value HRR3 r value
40-50F p=0.9679	Not	significant -0.008475 p=0.5346	Not	significant 0.1304
40-50M p=0.5707	Not	significant 0.1191 p=0.2938	Not	significant 0.2186
51-60F p=0.1898	Not	significant -0.2712 p=0.7975	Not	significant -0.05405
51-60M p=0.5552	Not	significant 0.1239 p=0.5125	Not	significant -0.1374
40-60F p=0.0472	Significant -0.2820 p=0.7060	Not	significant -0.05469
40-60M p=0.8972	Not	significant 0.01874 p=0.8927	Not	significant 0.01956
TOTAL p=0.5327	Not	significant -0.06312 p=0.4838	Not	significant 0.07082

Table No. 5: Correlation of all parameters: age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance	&	
resting HR

p=0.6488
(not 

significant)

p=0.1541
(not	significant)

p=0.6714
(not	significant)

p=0.0335
(significant)

p=0.0006
(extremely 
significant)

2. Distance 
&immediately

p=0.1791
(not 

significant)

p=0.7071
(not	significant)

p=0.6399
(not	significant)

p=0.0148
(significant)

p=<0.0001
(extremely 
significant)

3. Distance 
&1min

p=0.6054
(not 

significant)

p=0.1100
(not	significant)

p=0.8483
(not	significant)

p=0.0155
(significant)

p=0.0005
(extremely 
significant)

4. Distance 
&HRR1

p=0.9679
(not 

significant)

p=0.5707
(not	significant)

p=0.1898
(not	significant)

p=0.5552
(not	significant)

p=0.5327
(not 

significant)

5. Distance 
&3min

p=0.4063
(not 

significant)

p=0.1224
(not	significant)

p=0.8585
(not	significant)

p=0.0152
(significant)

p=<0.0001
(extremely 
significant)

6. Distance 
&HRR3

p=0.5346
(not 

significant)

p=0.2938
(not	significant)

p=0.7975
(not	significant)

p=0.5125
(not	significant)

p=0.4838
(not 

significant)

7. Distance 
&MAS

p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

8. Distance 
&AAS

p=<0.0001
(extremely 
significant)

p=0.0057
(very significant)

p=0.0065
(very significant)

p=0.2197
(not	significant)

p=<0.0001
(extremely 
significant)

9. Distance	&AA p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

10. Distance	&FC
p=0.0015

(very 
significant)

p=0.0876
(not	significant)

p=0.0133
(significant) p=the	slope		is	0

p=<0.0001
(extremely 
significant)

11. Distance	&AC
p=0.0009

(extremely 
significant)

p=0.0010
(extremely 
significant)

p=0.0856
(not	significant)

p=0.0517
(not	significant)

p=<0.0001
(extremely 
significant)



     174      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

Table No. 6: Correlation of all parameters: gender wise

Sr. No. Parameters 40-60F 40-60M Total

1. Distance	&	resting	
HR

p=0.0636
(not	significant)

p=0.7275
(not	significant)

p=0.0006
(extremely significant)

2. Distance	&	
immediately

p=0.0080
(very significant)

p=0.0390
(significant)

p=<0.0001
(extremely significant)

3. Distance	&1min p=0.0266
(significant)

p=0.3763
(not	significant)

p=0.0005
(extremely significant)

4. Distance	&	HRR1 p=0.0472
(significant)

p=0.8972
(not	significant)

p=0.5327
(not	significant)

5. Distance	&3min p=0.0106
(significant)

p=0.4440
(not	significant)

p=<0.0001
(extremely significant)

6. Distance	&	HRR3 p=0.7060
(not	significant)

p=0.8927	(not	
significant)

p=0.4838
(not	significant)

7. Distance	&	MAS p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

8. Distance	&	AAS p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

9. Distance	&	AA p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

10. Distance	&	FC p=<0.0001
(extremely significant)

p=0.0885
(not	significant)

p=<0.0001
(extremely significant)

11. Distance	&	AC p=0.6338
(not	significant)

p=0.1033
(not	significant)

p=<0.0001
(extremely significant)

STATISTICAL ANALYSIS

Data was presented as mean and standard deviation. 
The data was calculated using the nonparametric 
correlation (Spearman). Statistical analysis was 
performed	using	Graphpad	instat3	software.

DISCUSSION

In the last decade, many studies have been conducted 
to	evaluate	the	6MWT	in	healthy	adults	in	order	to	provide	
reference	values	for	the	6MWD.		 	 	 	In	the	present	study,	
a cross-sectional design in the age group 40-60years (40-
50f:25, 40-50m:25, 51-60f:25, 51-60m:25). It was found 
that in gender wise classification the mean distance 
walked in the age group of 40-60 years of females was 
382.8±44.769. All the means in age and gender wise 
classifications	of	HAP	parameters	are	mentioned	in	 table	
no.1&2	respectively.	The	correlation	values	of	the	distance	
with	the	HAP	parameters	are	mentioned	in	table	no.5&6.

Further it was seen that heart rate recovery after 
exercise	 reflects	 changes	 in	 the	 autonomic	 tone	
of sympathetic withdrawal and parasympathetic 
reactivation. It also has certain prognostic implication. In 
the	present	 study	no	 significant	 relationship	was	 found	
between	 HRR1	 and	 distance	 covered	 by	 the	 subject	
and HRR3 and the distance. This is probably due to 
the fact that the distance covered did not stimulate the 
sympathetic	and	parasympathetic	activity	as	the	subjects	
were allowed to walk at their pace and did not exert too 
much during the activity. However, in the age group of 
40-60 years of females	there	was	a	significant(p=0.0472)	
correlation between HRR1 and the distance covered. This 
is probably explained by the fact that in females there is 
early stimulation of parasympathetic activity due to the 
factors playing the role in the menopausal state. Due 
to the lack of estrogen, progesterone and testosterone, 
parasympathetic activity gets disturbed and hence 
may	 affect	 its	 stimulation.	 Activity	 age	 according	 to	
human	activity	profile(HAP)	index	is	an	age	equivalent	
for the respondents activity level, is found to have 
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significant	 correlation	with	distance	 in	case	of	 females 
in the age range of 40-60 years i.e, it was extremely 
significant(p=<0.0001).	This	is	probably	due	to	the	fact	
that physical activity of an individual is dependent on 
his physiological age as it needs the balance of various 
systems in the body. Similar pattern was observed when 
distance	 was	 correlated	 with	 fitness	 classification	 and	
activity	classification.	This	is	probably	due	to	the	fact	that	
fitness	classification	and	activity	classification	according	
to	human	activity	profile	index	is	a	general	classification	
of	 fitness	 level	 and	 activity	 level	 in	 comparison	 with	
peers of same age and gender.

Graphical representations:

Fig. 1: Graphical representation of the average 
distance walked in the age and gender wise 

classification

Fig. 2: Graphical representation of average HRR1 
in the age and gender wise classification

Fig. 3: Graphical representation of average HRR3 
in the age and gender wise classification

Fig. 5: Graphical representation of the average AC 
in age wise classification

Fig. 6: Graphical representation of the average AC 
in the gender wise classification

CONCLUSION

The	 study	 concludes	 that	 there	 is	 no	 significant	
relationship between the HRR1 and the distance covered 
and between HRR3 and the distance covered except for 
in the age group of 40-60 years females where it was 
found	to	be	significant.
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To Find Out the Prevalence and Various Risk Factors for Falls 
in Older Adults (60-75 Years) Community NCR Delhi

Adila1, Rashida Begum2

1Bachelor of Occupational Therapy, 2Assistant Professor, Jamia Hamdard, Mehrauli Badarpur Road,  
Near Batra Hospital, Hamdard Nagar, New Delhi

ABSTRACT
Aims:	To	find	out	the	prevalence	and	various	risk	factors	for	falls	among	older	adults	(60-75	years).
Objective: To sensitize O.T intervention program among older adults by providing health education booklet.
Material and Method: It is a cross-sectional community based study in which 100 people (aged 60-75 
years)	were	interviewed,	out	of	100,	54	were	women	and	46	were	men.100	people,	fulfilling	the	inclusion	
criteria	and	they	were	asked	to	given	a	written	consent	for	the	participation	in	the	study.	General	evaluation	
of older adults was carried out. They were assessed by face to face interview using Johns Hopkins fall risk 
assessment tool (JHFRAT).Scale was in English so each question was explained by the researcher in Hindi.
Result: The	finding	of	present	study	shows	that	in	total	100	subjects	of	older	adults	(male	and	female	both)	
60-75 years, the prevalence of fall is 27.69%, and the risk of fall is found (56/100) 56% older people has 
moderate fall risk, (12/100) 12% has high fall risk and (32/100) 32% has low fall risk.
Conclusion: This study concluded that the history of falls, poor vision, use of multiple medications, chronic 
disease, use of walking aids, vertigo and balance problems were associated with falls among the older adults. 
So there is a need to develop occupational therapy health education awareness program to prevent these 
problems and risk of falls.

Keywords: Quality of life, Occupational therapy, Traumatic brain injury

INTRODUCTION

India	as	the	second	most	population’s	country	in	the	
world which has seen a sharp increase in the population 
of the older adults.

Every year nearly one third of accidental falls occur 
in those aged more than 60 years with 10% of these falls 
resulting	in	serious	injury.

Falling in older adults can lead to hospitalization, 
disability and premature death. It can also reduce the 

level of independence, high level of anxiety and poorer 
quality of life.

In INDIA the prevalence of falls has been estimated 
as 14%to 53%.[1]

There are several intrinsic or extrinsic factors which 
is considered responsible for falls among older adults and 
reduced	their	QOL,	affect	their	activity	of	daily	living,	
gait	and	balance	deficit	and	cognitive	impairment.[3]

O.T practitioner can provide the home and 
environmental	 modifications,	 exercises,	 and	 practical	
support to enable people to overcome any barriers that 
prevent them from doing an activities.

This	 helps	 to	 increase	 people’s	 independent	 to	 be	
able perform their activity of daily living and maintain 
their dignity and satisfaction in all aspects of life.

O.T interventions and treatment plans for fall 
prevention include positive risk-taking in activity, 
maximizing functional performance, improving self-
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confidence	 and	 social	 engagement.	 Environmental	
advice	 and	 modification	 to	 reduce	 home	 hazards,	
education and practice in safe moving and handling, with 
provision of equipment as required, are also appropriate. 
All interventions should promote independence and 
personal safety.5

METHODOLOGY

 z TYPE	OF	STUDY-CROSS	SECTIONAL	STUDY	
COMMUNITY	BASED	DELHI	NCR

 z TOOL	 USED-JHFRAT(Johns	 Hopkins	 FALL	
RISK	ASSESSMENT	TOOL)

 z SAMPLE	SIZE-100

 z SOURCE	 OF	 DATA	 COLLECTION-
COMMUNITY	BASED	DELHI	NCR

VARIABLES

 z Independent Variables: Occupational therapy based 
booklet

 z Dependent Variables: Prevalence and risk factors 
for fall

Inclusion Criteria

 z Older adults (Male and Female Both)

 z Age group (60-75 years)

Exclusion Criteria

 z Less	than	60

 z Record of trauma unrelated to falls

 z History of any psychiatric disorder

 z History	of	any	major	cardiovascular	disease

Outcome Measures

 z JHFRAT	(FALL	RISK	ASSESSMENT	TOOL)-

 z General	Evaluation	Performa	

PROCEDURE

This study was a community based study. By using 
quota sampling method 100 aged 60-75 years who have 
risk for falls were interviewed, out of 100, 54 women 
and 46 men took part in this study.

The language I choose is English and I also make 
people to understand the questions in Hindi so that the 
questioned must not be ignored or answered incorrectly. 

Considering the previous literature available, I excluded 
the	 older	 adults	 who	 were	 diagnosed	 with	 any	 major	
trauma not related to fall, cardiovascular or psychiatric 
conditions, any infections or tumor. After selecting the 
older adults for the sampling, the interviewer conducted 
door to door survey. Before proceeding to the inclusion-
exclusion criteria and were willing to participate in the 
study they were then asked to provide their demographical 
details any present or past fall history, current illness, 
medical history, surgical history musculoskeletal history 
and information for body mass index (height, weight).
After explaining the need and purpose of the study a duly 
signed written consent was obtained from each person. 
The scale were administered to all of them.

RESULTS

GRAPH 1

Interpretation: It shows the percentage of history of 
fall in male and female both, in 100 population in which 
there is 54 women and 46 men and fall history is 19 fall 
out of 54 (35%) in women, and 16 fall out of 46 (34.7%) 
in men.

PIE CHART 1
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Interpretation: It shows the prevalence of falls among 
older adults (60-75 years).The prevalence of falls is 
27.69%,it	means	in	every	8	person	there	is	one	fall	exist.

PIE CHART 2

Interpretation: It shows the risk factors for falls among 
older adults (60-75 years) in 100 population. In which 
there is 56% (56/100) people on moderate fall risk,12% 
(12/100)on high fall risk, and 32% (32/100) on low fall 
risk.

PIE CHART 3

Interpretation: It shows risk of falls in the age group 
60-65 in which there is 54 people out of 100, indicate 
that 55.5%(30/54) people has on moderate fall risk, 
40.7%(22/54) on low fall risk and 4%(2/54) on high fall 
risk.

PIE CHART 4

Interpretation: It shows risk of falls in the age group 
66-70	 years	 in	 which	 there	 is	 30	 people,60%(18/30)	
people on moderate fall risk,23% (7/30) on low fall risk 
and 16.6%(5/30) on high fall risk

PIE CHART 5

Interpretaton: It shows the risk of falls in the age group 
71-75 years in which there is 16 people put of 100,51% 
(8/16)	people	on	moderate	fall	risk,	31%(5/16)	on	high	
fall	risk,18%	(3/16)	on	low	fall	risk

DISCUSSION

Literature	 on	 geriatrics	 professional	 suggest	 the	
evident prevalence of risk factors for falls among 
elderly people in the age of 60-95 years (PRADNYA 
DHARGAVE, September 2016) explained that in India, 
the prevalence of falls has been estimated as 14-53%.

My	 study	 is	 on:	 To	 find	 out	 the	 prevalence	 and	
various risk factors for falls among older adults (60-75 
years) community NCR Delhi. A total of 100 older men 
and	women	were	assessed	from	JHFRAT.	The	findings	
of present study show that the prevalence of falls in 
older	adults	is	27.69%,	which	means	in	every	8	person	
there is one fall exists.

FAISAL YOUSUF ALMEGBEL et al. (2018) 
reported	that	approximately	28%	to	35%	of	people	aged	
65	and	over	 fall	 each	year.	The	consequent	 injuries	of	
falls	 are	 considered	 major	 public	 health	 problems. 
Falls	 account	 for	 more	 than	 half	 of	 injury-related	
hospitalizations	 among	 elderly	 people.	 The	 major	
underlying causes of falls lead to hip fractures, TBI, and 
upper	 limb	 injuries.	 In	addition,	unintentional	 falls	are	
the	fifth	leading	cause	of	death	in	elderly	people.	

In 100 population there is 54 women and 46 men 
who participated in this study in which the history of 
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fall is present in women is 35% (19/54) and in men is 
34.7% (16/46).This result is show that more women 
had a history of falling than men. Many other studies 
found	similar	results.	According	to	WORLD	HEALTH	
ORGANISATION	report,	about	one-fifth	of	fall	related	
to death in 2004 occurred in India.

This study is also found out the various risk factors 
for falls among older adults which is categorized in high, 
moderate and low fall risk according to JHFRAT Scale. 
According to RAGHUPATHY SENDHILKUMAR 
et al. (2016) the risk factors considered responsible for 
elderly people. Important factors are weakness, arthritis, 
history of falls, impaired activities of daily living, gait 
deficit,	depression,	balance	deficit,	cognitive	impairment,	
use	of	assistive	devices,	visual	deficit,	medication	(certain	
psychiatric drugs, antiarrhythmic drugs)

In	 total	 100	 subjects	 of	 older	 adults	 (male	 and	
female both) 60-75 years the moderate fall risk is found 
(56/100) 56%, high fall risk is found (12/100) 12% and 
low fall risk is found (32/100) 32%.

There	 is	 three	 group	 divided	 of	 age,	 first	 60-65	
years-they have 54 people out of 100 in which (30/54) 
55.5% people on moderate fall risk, (22/54) 40% people 
on low fall risk and (2/54)  3.7% people on high fall risk.

Second 66-70 years-they have 30 people in this 
group	 out	 of	 100	 in	 which	 (18/30)	 60%	 people	 on	
moderate fall risk, (7/30) 23% people on low fall risk, 
(5/30) 16.6% people on high fall risk.

Third 71-75 years-they have 16 people out of 100 in 
which	(8/16)	50%	people	on	moderate	 fall	 risk,	 (3/16)	
18%	people	on	low	fall	risk	and	(5/16)	31%	people	on	
high fall risk.

This study shows that the large number of people is 
on moderate fall risk.

This study can be used for future research and 
planning	 of	 effective	 strategies	 to	 prevent	 falls	 among	
older adults.

CONCLUSION

This study concluded that the history of falls, poor 
vision, use of multiple medications, chronic disease, 
use of walking aids, vertigo and balance problems were 
associated with falls among the older adults population 
living in community Delhi NCR.

The risk of such falls increases with age and has 
a strong relationship with the health status of these 
elderly individuals. There is, therefore a need to develop 
occupational therapy health education awareness 
program to prevent these problems and risk of falls.

I am also grateful to my family and friends who 
are the ultimate source of strength and their love and 
sacrifice	 over	 the	 years	 who	 have	 opened	 countless	
opportunities for me.
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Exploring Barriers to the Use of Assistive Technology for 
PWDS in India
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ABSTRACT

Assistive	Technology	(AT)	can	have	significant	beneficial	effects	for	people	with	disabilities	(PwDs)	but	
there are also many barriers to their use. These barriers need to be analyzed in order to improve their 
overall quality of life. Accessible India Campaign under the Department of Empowerment of Persons 
with Disabilities (DEPwD), Ministry of Social Justice and Empowerment, aims at achieving universal 
accessibility for persons with disabilities and to create an enabling and barrier-free environment for them. 
While	assistive	technologies	such	as	advanced	wheelchairs	may	help	PwDs	become	employed	or	return	to	
work,	many	non-technological	barriers	cause	 that	promise	 to	go	unfulfilled.	In	 this	reference	the	present	
study has been done to identify various barriers to the use of AT among the PwDs in India by conducting a 
survey	in	different	parts	of	the	country.	India	has	over	70	million	plus	people	in	the	disabled	category	and	
the use of AT is of great importance for them. This study aims to explore various barriers to implementing 
assistive technology for PwDs in Indiato help them to live an independent and productive life.
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INTRODUCTION

Accessibility is a measure of the extent to which 
a product or service can be used by a person with a 
disability	 as	 effectively	 as	 it	 can	 be	 used	 by	 a	 person	
without that disability.

Over	a	billion	of	 the	world’s	population	has	 some	
form	of	disability.	They	are	the	world’s	largest	minority.	
This	figure	is	on	a	constant	increase	due	to	increase	in	
the population as well as the medical advances that have 
decreased mortality due to old age. At the same time 
PwDs are experiencing a lack of access to technologies 
due to visual, hearing, mental, and/or other impairments 

that	make	 it	difficult	 to	operate	various	devices.	Other	
groups facing accessibility issues are illiterate and 
elderly populations.

Studies show that at least one billion people from 
all over the world belong to the older aged category 
who may acquire certain disabilities due to age related 
conditions. They generally prefer to continue living in 
their own homes rather than move into residential age 
care institutions. AT in the home environment and/or 
bodily	worn	 systems	 that	monitor	 people’s	movement	
might contribute to an increased sense of safety and 
security at home. However, their use can raise ethical 
anxieties as little is known about how older persons 
perceive assistive and monitoring technologies.

Another	 major	 category	 includes	 children	 with	
multiple	disabilities	who	can	efficiently	improve	access	
and participation in their school and home environments 
by	the	use	of	AT.	Effective	educational	outcomes	from	
AT use are dependent upon a coordinated assessment 
and implementation process. Making resources and 
information accessible to persons with disabilities is 
of great importance in this scenario as more and more 
people will start requiring accessibility.

DOI Number: 10.5958/0973-5674.2019.00002.9 
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There	 is	 evidence	 that	 AT	 can	 have	 significant	
beneficial	effects	for	children	with	multiple	disabilities.1,2 
There is also a strong indication, however, that AT is 
currently implemented within educational environments 
in a less than optimal manner.3,4

India is home to 2.7 crore people living with one or 
the other kind of disability. Unlike the developed world, 
India’s	disabled	are	made	further	sociallyvulnerable	by	
lack	of	quality	education,	 lack	of	women’s	 safety,	 and	
attitudinal barriers as they continue to grapple with the 
challenges of access, acceptance, and inclusion. 

Until a few decades ago, it was almost unimaginable 
for the disabled to lead independent lives. The advent 
of technology and internet has, however, opened new 
doors. A print-impaired person can now listen to audio 
books and learn. The Ministry of Social Justice and 
Empowerment has recently announced Sugamaya 
Pustakalaya, an online library where books are made 
available	in	different	accessible	formats	for	people	with	
visual impairment and other print disabilities.

In developing countries such as India, the road 
to accessibility is a long, winding one. Although in 
recent times assistive devices have been extensively 
prescribed, there are few evaluations of the barriers to 
their utilization. The purpose of this paper is to identify 
the potential barriers faced by the people with disabilities 
in using the AT by conducting survey and by reviewing 
the available literature.

REVIEW OF LITERATURE

Many researchers have worked on the uses and 
benefits	of	AT	for	 the	people	of	all	ages	with	multiple	
disabilities but a little literature is available on the 
barriers faced by PwDs in India in using it. Although 
developments in AT are present to enhance the quality 
of life of the people with multiple disabilities, many 
instructors feel intimidated and unsuccessful in this 
endeavor because of barriers they face in implementing 
technology they lack knowledge about.

Children with multiple disabilities often face 
barriers to accessing and participating in self-care, 
play, leisure and education.5 AT has been employed 
as one strategy, particularly in educational settings, to 
enable these children to participate more fully in various 
activities.1,3,6,7

Studies of AT utilization have suggested infrequent 
use of prescribed devices in home, vocational and 
community settings,3,8 poor rates of use by teachers 
and other professionals who work with children with 
multiple disabilities,9 and concerns regarding the way in 
which AT programmes are being implemented at school 
and at home.1,4,10 Reasons given for abandonment of 
devices have been expressed in broad terms, such as the 
device	being	‘unsuitable’	for	the	child.11

Multiple studies that have followed AT usage 
longitudinally by children with severe and multiple 
disabilities	 suggest	 that	 it	 is	 difficult	 to	 identify	 any	
one	 factor	 that	 limits	 effective	AT	 application.	Rather,	
it is likely that problems arise from an interaction of 
factors associated with the people, services, systems and 
processes that currently guide AT practice.1,3,10-13

AT	 provides	 numerous	 benefits	 for	 PwDs.	 It	 can	
be used to overcome the social, infrastructure and 
other barriers experienced by disabled people that 
prevent their full and equal participation in all aspects 
of society.14 Similarly, it has been pointed out that AT 
allows people to continue in their normal roles and 
meet their expectations of life despite their physical 
impairment and disability.15

Occupational therapists have a critical role in 
the assessment and implementation of AT needs, 
particularly in determining ways for the child to 
interface	 effectively	 with	 the	 technology.16,17,18,19,20,21 
However, in an examination of occupational therapy 
training programmes in the early 1990s, minimal course 
content	 related	 to	 AT	 was	 identified,	 suggesting	 that	
occupational therapy graduates may be ill-prepared 
to	 fulfill	 their	 roles	 in	 technology	 teams.16,17 Further 
research	 confirmed	 that	 school-based	 occupational	
therapists found to use AT with only a small percentage 
of their caseload. A principal reason cited for low rates 
of	use	was	 insufficient	expertise	 to	allow	 investigation	
and	application	of	different	devices.19

One of the main barriers in accessing AT in less 
resourced	settings	is	the	lack	of	funds.	Limited	financial	
resources, lack of leadership and governance in many 
countries	 have	 a	 major	 impact	 on	 availability	 and	
accessibility of AT.22,23 In addition, service delivery 
including referral, assessment, funding, ordering, product 
preparation,	 fitting,	 adjusting,	 user	 training,	 follow-up,	
maintenance and repairs, hinder the use of AT.24
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Lack	of	personnel	with	proper	training	in	appropriate	
mobility	device	services	is	also	a	major	barrier.	In	many	
developing countries like India, production of mobility 
devices is done only on a small scale, or perhaps not 
at all, due to limited access to materials, machinery and 
expertise.25

METHODOLOGY

A survey was conducted through a questionnaire 
among a sample of about 100 PwDs belonging to all 
age	 from	 different	 cities	 of	 India.	 The	 questionnaire	
was distributed to occupational therapists working 
in	 different	 parts	 of	 India.	 With	 their	 help	 the	 PwDs	
were interviewed and the data were collected through 
electronic media. In case of children their parents/ 
guardians were interviewed. Both the persons who were 
already using assistive devices and those who were in 
need of assistive devices were included. Among those 
waiting for assistive technology, there were participants 
who had used it previously and been forced to discontinue 
because of some reasons.

The	 questionnaire	 contained	 18	 multiple	 choice	
questions related to the problems associated with the 
use of AT. For the study each participant was separately 
interviewed to identify the problems related to the use 
of AT. Interviewing participants separately provided an 
opportunity to them to speak freely about what restricts 
them to use AT. The research questions that guided this 
study were categorized in following sections: 

 z General	Information

 z Type of disability

 z Affordability	and	quality	of	AT

 z Repairing and maintenance of AT 

 z Psychosocial barriers

 z Awareness and Policies regarding use of AT

In addition to the survey, the literature available on 
barriers to the use of AT in India was also reviewed as 
a part of study in order to identify current barriers to 
effective	incorporation	of	AT	among	PwDs.

ANALYSIS OF SURVEY

While	AT	improves	the	quality	of	life	of	persons	by	
facilitating activities of daily living, there are also many 

barriers to their use. This study aims to describe these 
barriers among PwDs in India.

Analysis of interviews is represented in table 1.

Table 1: Analysis of Interview

S. 
No.

Question 
Related To Categories Percentage

1. Age

0–3	years	old None
4–22	years	old 45%
23–59	years	old 55%
60 years old + None

2. Disability

Physical Disability 65%
Intellectual Disability 30%
Learning	Disability 30%
Hearing Impairment 5%

3. Work	Status
Full time 63%
Part time 29%

Non-working 8%

4.

Contribution 
of AT to 
improve 
life-style

Strongly Agree 80%
Agree 20%

Disagree None

5.

Barriers 
faced in 
getting/ 

using right 
AT

Lack	of	funding 38%
Lack	of	knowledge	
on what AT devices 

are available
5%

Lack	of	skilled	
professionals 
to make good 

recommendation

37%

Frustration using AT 20%
Incompatibility with 

higher tech AT 10%

Transport problems 
due to lack of user-

friendly environment
12%

Lack	of	awareness 48%
High cost 40%

Lack	of	training 30%
Repair and 

maintenance 80%

6.

Perception 
of Family 
members/ 
Society

Normal behavior 58%
Show Sympathy 26%
Avoid Interaction 11%

Treat badly 5%
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RESULT AND DISCUSSION

With	rising	life	expectancy,	there	is	a	rapid	increase	
in the number of elderly persons worldwide. The need 
for elderly care in India is similar to the global scenario 
with some factors pertinent to India like a changing 
family system, a rural urban divide, gender-based beliefs 
and	a	lack	of	facilities	that	need	to	be	addressed.	Lack	
of	awareness	about	new	assistive	devices	was	a	major	
hindrance in using AT by elderly population in India.

India is a developing country and around 30% of 
total	population	lives	below	the	poverty	line.	The	major	
barriers for not making use of AT were found to include 
lack of funding and high cost of these devices. Most 
of them do not earn enough to buy these devices and 
depend	totally	on	Government/	NGOs	for	funding.	Even	
if	they	manage	to	get	these	devices	the	next	major	issue	
is the repairing and maintenance of the device which is 
again	very	costly	and	unaffordable	for	such	people.

The	prime	barrier	faced	by	people	who	are	financially	
sound	 is	 the	 scarcity	 of	 skilled	 professionals.	 Lack	 of	
awareness about newer and quality devices amongst 
these professionals restricts them to recommend a 
compatible device. Some of the existing users got 
information from various other sources, such as friends 
and	the	media.	Another	major	barrier	to	the	effective	use	
and implementation of AT is the lack of training facilities 
for the instructors. As a result, they are unable to give 
complete information about the use and maintenance of 
prescribed devices.

The socio-psychological attributes greatly hinder the 
adoption of AT. Sometimes the unintentional negative 
social behavior promotes a sense of positive discrimination; 
pity and sympathy for PwDs which can make them feel 
self-conscious resulting in hindering the adoption of AT. 
Curiosity and unwanted attention from others can also lead 
to discrimination, thus hindering its usage.

The survey gives people a chance to share their 
experiences and opinions about AT with researchers and 
policy-makers who make guidelines and regulations 
for these technologies. The results show that multiple 
barriers exist for the use of assistive devices for PwDs in 
India	which	may	have	a	major	impact	on	their	lives	and	
livelihoods and may reduce their quality of life. Most of 
the people surveyed in this study believe that the use of 
proper AT can reduce stress and as a result can help to 
improve their quality of life so that they would be able to 
contribute greatly towards society.

CONCLUSION

The	 first-time	 users	 faced	 economic	 barriers,	
availability barriers, awareness barriers and 
psychological barriers, whereas persons already using 
AT faced repair and maintenance barriers, accessibility 
barriers and psychological barriers in addition to the 
barriers	 encountered	 by	 the	 first-time	 users.	 To	 sum	
up, lack of awareness and unavailability of repair/
maintenance	services	is	considered	to	be	a	major	barrier	
for existing users. Consequently, they do not feel any 
significant	improvement	in	their	quality	of	life	because	
of	poor	accessibility	and	difficulty	in	finding	a	place	to	
repair assistive devices.

Thus there is a need for expansion of current 
technology adoption models to give them an increasingly 
balanced outlook. Therefore, in order to increase the 
use of AT, there is a great need for skilled occupational 
therapists who can understand the feelings and 
experiences of PwDs. Also the local infrastructure and 
accessibility facilities, heightening public awareness, 
ensuring funding and a continuous supply of assistive 
devices supported by maintenance services should be 
improved. Persons with physical disabilities should be 
helped to gain more knowledge about assistive devices, 
especially about the availability of more modern ones. 
They should be given support to modify their physical 
and social environments.
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ABSTRACT

Background: Sprinting is an essential component in many sports and can distinguish between good and 
better athletes during team sports performance. The sprint test is used to discriminate players performance 
across	different	ages	and	levels	of	competition	and	the	inter	sprint	trial.	It	is	thought	that	this	information	
would be of importance to strength and conditioning coaches in analyzing and planning the sprint and 
resistance	training	of	field	sport	athletes	in	and	around	Belagavi	city.

Objective:	The	primary	objective	of	 this	study	 is	 to	quantify	 the	 time	 taken	 to	perform	40	yard	dash	 in	
young	athletes	aged	18–25	years.	The	secondary	objective	 is	 to	 set	 concrete	data	which	will	prove	as	a	
base	line	for	any	other	studies	which	will	involve	designing	rehabilitation	and/or	fitness	protocol	for	Indian	
athletic population

Methodology:	132	athletes	(n=132)	were	screened	for	the	study.	The	normative	data	was	collected	for	the	
40	yard	dash	test.	Age	criteria	was	18-25	yrs.	Speed	of	every	participant	was	recorded.

Result: The results of this study found that 40 yards DASH Test performance of male participants of mean 
age 20.31±2.21 ranged from 4.00-6.90 seconds and female participants of mean age 20.22±1.97 ranged from 
4.00-6.87	seconds.

Conclusion: This study concluded that the values of 40 yard DASH Test ranged between 4.00-6.90 for both 
genders with male athletes showing better performance than females.
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INTRODUCTION

Speed is an essential component in many sports 
that can distinguish between good and better athletes 
during various sports performance.1 The sprint 
includes	different	phases	including	first	step	quickness,	
acceleration, maximum velocity and deceleration. First 
step	quickness	is	the	first	0-5m	phase	of	sprinting	which	
is usually included in the acceleration phase, particularly 

characterized by foot initiation and high propulsion force 
2-3 and is of extreme importance as the performance of 
sprinting relies on this phase.4-6 Acceleration is the next 
phase that is initiated to generate maximum velocity 
throughout the performance till last 5m distance prior 
to	the	finishing	line	which	needs	large	muscles	of	lower	
limb to be powerful.6 Sprint performance is essential 
component in many sports for a multitude of reasons 
from winning a race to providing an advantage during 
sprint duels that allow players to reach the ball before 
the opponent.8 Hence, improving training methods 
to enhance sprint performance in athletes is of great 
importance which can be achieved through long-term 
strength training program.7

In many sporting activities such as tennis, squash, 
basketball, soccer, the athletes never attain maximum 
speed during sprinting. In fact, sprints most frequently 
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occur	 over	 very	 short	 distances	 (0–10	 m)	 from	 both	
standing and rolling starts. Consequently, the speed over 
the	first	steps	and	the	ability	to	accelerate	quickly	would	
be considered of greater importance.9,10 A total seven 
studies reported the reliability of over ground sprinting 
in youth population.11-13 Intra- and inter day sprinting 
distances	 of	 10,	 20,	 30	 and	 40	 m	 ranged	 from	 0.83–
2.07%.	Intra-	and	inter-day	distances	ranged	from	0.88	
and	0.98	for	10–40	m	and	person	correlation	coefficient	
from	0.90–0.97.14–17

Yetter et al., found that Heavy Back Squat(HBS) 
treatment	 produced	 significantly	 greater	 speeds	 than	
cycling during the 10- to 20 m interval and Heavy Front 
Squats(HFS) during the 30- to 40-m interval following 6 
bouts of sprint interval training performed over 6 weeks 
period.18 Hence, multidimensional nature of sprint 
running	that	demands	different	levels	of	muscle	activation	
can be achieved by incorporating HBS into the warm-up 
procedure. This is a very important topic of research that 
has not been adequately investigated as sprint test has 
an ability to discriminate players performance across 
different	 ages	 and	 levels	 of	 competition	 and	 the	 inter	
sprint	 trial	 effect.	 In	 fact,	 the	 data	 obtained	 through	
sprint test can be turned into valuable information on 
the unique physiological demands of various sports 
performance. Additionally, such a test can guide coaches 
more	 effectively	 to	 design	 conditioning	 and	 training	
programs across a season and also can help them to 
better	understand	differences	between	players.

MATERIALS & METHODOLOGY

Materials Used:

 z Consent form

 z Data collection sheet

Apparatus and Equipment:

 z Measuring Tape

 z Cones

 z Stopwatch

Methodology: Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 132 young adults were recruited to the 
study	 after	 fulfilment	 of	 eligibility	 criteria.	 A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 

were from the various institutes and sports academies in 
and around Belagavi city. Demographic characteristics 
of the participant, including their age, gender, age at 
start of sporting event and years of playing were noted. 
Athletes	within	the	age	group	of	18-25	year	of	age	both	
male and female who were willing to participate were 
included in the study. Participants were excluded if there 
were any musculoskeletal problems such as fracture and 
sprain/strain of lower limb in the past 1 year, existing 
neurological, respiratory or cardio vascular problems or 
any other condition leading to limitation in 40 yard dash 
test performance.

Outcome measures

40 Yard Dash Test :

Equipment Required: Measuring tape/measured track, 
stop watch, cone markers, unobstructed grass/track 
surface of 60 yards.

Procedure: Aim of this test is to determine acceleration 
and a reliable indicator of speed, agility and quickness. 
The test involves running a single maximum sprint over 
40 yards, with the time recorded. A thorough warm up is 
given, including some practice starts and accelerations. 
Test is started from a comfortable stationary 3-point 
stance position, a position that is most familiar to athlete. 
The front foot must be on or behind the starting line. 
The starting position to be held for 3 seconds prior to 
starting.	The	subjects	are	allowed	to	across	the	starting	
line, but no rocking movements are allowed. The tester 
provides hints to maximize speed and encouragement to 
continue	running	hard	past	the	finish	line.

The results are obtained from two trials. Best time 
is recorded on the nearest 2 decimal places. The start 
is	 taken	 from	 the	 first	 movement	 or	 when	 the	 timing	
system	 is	 triggered,	 and	 finish	when	 the	 chest	 crosses	
the	finish	line.24

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed 
and number of years played with best time was analysed 
using	 Karl	 Pearson’s	 correlation	 coefficient	 method.	
Comparison of male and females with mean best time, 
mean	 of	 first	 and	 second	 attempts	 speed	 score,	 mean	
number of years played and BMI were analysed using 
t test.
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RESULTS

132 healthy participants were included in the study. 
As shown in Table.1, more number of male participants 
were	included	(n=95)	as	compared	to	female	participants	
(n=37).	The	mean	age	was	20.28±2.14	and	there	was	no	
significant	 difference	 in	 mean	 age	 between	 male	 and	
female participants.

Table 1: Distribution of male and females with mean 
age in the study

Gender No % Mean ± SD
Male 95 71.97 20.31 ± 2.21

Female 37 28.03 20.22 ± 1.97
Total 132 100.00 20.28	±	2.14

Table 2: Normality of best time in the study by gender

Best time
Total Male Female

Range No Range No Range No
Excellent 4.00-5.12 16 4.00-5.04 10 5.00-5.72 6
Good 5.13-6.10 94 5.05-5.79 68 5.73-6.50 26
Poor 6.11-6.90 22 5.80-6.90 17 6.51-6.87 5
Total 4.00-6.90 132 4.00-6.90 95 4.00-6.87 37

Mean ± SD 5.62 ± 0.49 5.43 ± 0.37 6.12 ±0 .39

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<mean+SD	and	Poor:	>mean+SD

Table.2	shows	no	significant	difference	in	normality	
of best time in both male and female participants. Among 
95 male and 37 female participants included in the study, 
10	male	and	6	female	fell	under	excellent	category,	68	
male and 26 female fell under good category and 17 
male and 5 female performed poorly.

In this study it is found that 40 yards DASH Test 
performance of male participants of mean age 20.31±2.21 
ranged from 4.00-6.90 seconds and female participants 
of	mean	age	20.22±1.97	ranged	from	4.00-6.87	seconds.

Table 3: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time 
with

r-value t-value p-value
BMI -0.1388 -1.5986 0.1123

Speed 1st attempt 0.9243 27.6136 0.0001*
Speed  2nd attempt 0.9287 28.5612 0.0001*
No. years played 0.0992 1.1364 0.2579

*p<0.05

As narrated in Table.3, positive correlation was 
found	between	best	time	with	speed	at		first	and	second	
attempt. BMI and Number of years played did not found 
to have a correlation with best time.

Table 4: Comparison of male and females with mean 
of first and second attempts speed scores by t test

Gender
First attempt 

speed
Second attempt 

speed
Mean ± SD Mean ± SD

Male 5.48	±	0.39 5.50 ± 0.41
Female 6.14 ± 0.43 6.28	±	0.54
Total 5.67 ± 0.50 5.72 ± 0.57

t-value -8.5033 -8.8897
p-value 0.0001* 0.0001*

*p<0.05

As shown in Table.4, a comparison of male and 
female	 with	 mean	 of	 first	 and	 second	 attempts	 speed	
scores	found	to	have	a	significant	difference.

DISCUSSION

The	primary	objective	of	this	study	was	to	quantify	
the time taken by the athlete to perform 40 yard dash test. 
The	secondary	objective	was	to	set	concrete	data	which	
would prove as a base line for any other studies that 
would	 involve	designing	a	 rehabilitation	and/or	fitness	
protocol for Indian athletic population. Percentage of 
male participant included were 71.97 as compared to 
28.03	of	female	participants.	Out	of	the	total	population	
included	 in	 the	 study	 (n=132),	 16	 samples	 fell	 under	
excellent	category,	98	participant	showed	good	time	and	
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19 samples performed poorly. Speed in 1st as well as 2nd 
attempt	had	positive	correlation(r=0.924)	and	(r=0.928)	
with number of years played. Here comparison of male 
and female with mean of 1st and 2nd attempt speed scores 
was	 done	 and	 showed	 significant	 (p-value=0.0001)	
speed scores in both the attempts.

The study done by Nesser et. al. concluded that 
both	10-m	sprint	and	5-step	jump	can	be	used	to	predict	
40-m sprint performance. He explained the importance 
of a quick start and rapid acceleration, strength of knee 
flexors	 and	 hip	 extensors	 to	 propel	 the	 body	 forward,	
and the capacity of these muscles to rapidly contract and 
produced the force needed to create velocity concurrent 
with 40-m sprint performance.20Another study conducted 
by	Mike	Yetter	and	Gavin	Moir	showed	that	heavy	back	
squat	 treatment	 produced	 significantly	 greater	 speeds	
than cycling during the 10- to 20 m interval, although 
the	improvements	were	not	significantly	different	from	
the	heavy	front	squat	treatment.	It	is	difficult	to	explain	
this improvement in terms of the mechanical similarities 
between the back squat movement and the sprinting 
movement during this phase. The improvements by 
heavy front squat during the 10- to 20-m interval 
were less than those recorded during the 30- to 40-m 
interval.	It	is	possible	that	the	improvements	reflect	the	
importance of the knee and ankle musculature during the 
10- to 20-m interval of sprinting.18

Ronnestadand	 Ellefsen	 identified	 that	 the	
preconditioning exercise performed with whole 
body vibration at 50 Hz may enhance 40 m sprint 
performance.19Another study was conducted by Jason 
B.	Wincheste,	 et	 	 al	 	The	 results	of	 this	 study	 suggest	
that performing a static stretching  protocol following 
a dynamic warm up will inhibit sprint performance 
in collegiate athletes.21 Abrantes,et al. concluded that 
professional players exhibited higher performances in 
sprint	test	that	seems	to	be	the	result	of	a	combined	effect	
of age and level of competition. In all groups, the fatigue 
effects	were	the	strongest	between	5th	to	the	7th	sprint,	
which may help the coaches to plan the training more 
effectively.	Lamb	K	concluded	that	individuals	between	
age group of 16-24 spent twice time as compare to their 
older counterparts.22

CONCLUSION

This study concluded that the values of 40 yard DASH 
Test ranged between 4.00-6.90 for both genders with male 
athletes showing better performance than females.

Limitations & scope

 z Male female ratio ratio 1:3

 z Type of sports and its ratio was not measured

Practical applications: The result of the present study 
can be used as a reference for (40 yard dash ) sprint 
performance	 test	 as	well	 as	 by	fitness	 professionals	 to	
check prognosis after training.
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ABSTRACT

Background: Menstruation in India has been always surrounded by many myths and traditional beliefs, 
which can, not only lead to ignorance in females regarding the facts about menstruation but also encourage 
a faulty perception of the physiological process. Hence this research was undertaken to assess varied 
Attitudes, Beliefs and Customs about menstrual health in urban and rural adolescents through a pre-validated 
questionnaire.

Method: A retrospective, cross-sectional study was conducted amongst 300 adolescent girls from the rural 
belt	of	Khopoli	and	urban	section	of	Mumbai,	Maharashtra,	with	urban	to	rural	ratio	of	1:1,	with	the	help	of	
a pre-validated questionnaire. Data were analysed statistically by simple proportions.

Results: The study revealed that ‘curse	 of	 God’,	 ‘removal	 of	 impure	 blood’	 etc	 were	 the	 responsible	
for the menstrual cycle. Uterus was considered as the body part that discharged blood. Maximum study 
subjects	irrespective	of	their	place	of	residence	found	it	easy	to	discuss	personal	matters	like	those	related	
to menstruation with their mother.

The	most	common	beliefs	in	both	the	groups	were	that	the	menstruating	girl	shouldn’t	wear	new	clothes,	
should	not	touch	particular	objects,	should	not	enter	temples	and	should	not	attend	social	functions.	The	
prevalence of these beliefs, was however, more in the rural population in comparison with the urban 
population.

Conclusions: Based	upon	the	findings	of	research,	we	conclude	that	even	though	the	girls	living	in	an	urban	
have	parents	with	a	higher	education	qualification	as	compared	 to	 the	girls	with	a	 rural	 setup,	 there	are	
various myths and beliefs surrounding menstruation in both the setups.
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INTRODUCTION

Menstruation,	as	understood	in	a	layman’s	language,	
is the monthly discharge of blood from the vagina, to 
prepare the body for the possibility of pregnancy. The 
physiology of menstruation is primarily governed by the 
cyclical	fluctuation	of	hormones-ovarian	oestrogen	and	
progesterone, taking place in the body.

Apart from being extremely important for the 
continuation of human race, menstruation can also 
serve	 as	 a	 health	 indicator	 of	 a	 woman’s	 body.	 The	
hormonal changes that take place during menstruation 
have	 various	 effects	 on	 the	 different	 systems	 of	 the	
body.	 Oestrogens	 are	 C-18	 steroids	 synthesized	 from	
cholesterol in the ovary is a mediator of a multitude of 
biological functions.1 Several forms of oestrogen are 
active within the female body. The oestrogen receptors 
are found in hair, skin, bone, soft tissues, adrenal gland, 
thyroid gland — to name a few sites .1 Therefore, the 
level	 of	 oestrogen	 fluctuation	 is	 extremely	 important	
for the normal functioning of the systems/organs with 
oestrogen receptors.
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India is a land of cultural and social diversity 
along with co-existence of various religions. The social 
practices	of	Indian	diaspora	differ	not	only	with	religion,	
castes and beliefs, but also with geographical, economic 
and educational subdomains. The day to day activities of 
the	people	are	also	majorly	governed	by	the	part	of	the	
socio-cultural ecosystem that they belong to.

The	 various	 socio-cultural	 domains	 have	 different	
viewpoints regarding menstruation and the menstrual 
blood. Many of them pose restrictions on the menstruating 
women.2	 Majority	 of	 these	 restrictions	 arise	 from	 the	
ignorance induced stigma attached to menstruation. This 
stigmatization has led to formulation of various myths 
and practices surrounding menstruating women. 

In many societies menstruation also encompasses an 
element of secrecy, where, although menarche may be 
celebrated as a developmental milestone, menstruation 
is regarded as something about which women should 
always be discreet .3 Such is the level of discretion, that 
various euphemisms are used to address it public, or 
many a times, even privately. There is no evident reason 
known for menstruation to be perceived as “impure” 
or menstruating women to be perceived as “unclean” 
but one of the theories endorsed by western medicine 
and science is that being male is considered “normal” 
and therefore the male body is ideal .3 This results in 
most women internalizing the idea that something 
is fundamentally wrong with their bodies. 3 This 
misinterpretation	 can	 negatively	 affect	 the	 symptoms	
experienced during menstruation and have a negative 
effect	on	the	overall	body	image	of	the	woman.

There	 is	 a	 belief	 that	 menstruation	 affects	 the	
performance	 of	 women,	 by	 making	 it	 difficult	 to	
concentrate,	 displays	 poor	 judgement,	 lacks	 physical	
coordination,	exhibits	decreased	efficiency,	and	performs	
less well at school or at work.3 

Despite	 lacking	 in	 scientific	 evidence,	 subscribing	
to	 such	 belief	 could	 lead	 to	 a	 restriction	 of	 women’s	
opportunities in the workplace and as contributors to 
society in general, and this could be an important source 
of discrimination against women in society.3

The perception of menstruation that a young 
girl constructs, depends on— how she is introduced 
to menstruation, how people around her perceive 
menstruation and how aware she is about the physiology 
of menstruation. Hence this research proposes to study 
the Attitudes, Beliefs and Customs about menstruation 
in urban and rural Adolescent females.

METHODOLOGY

This cross-sectional study was conducted on 300 
subjects	 in	 the	 age	group	of	10-19	years.	 	Descriptive	
survey	research	design	was	adopted	for	the	study.Written	
informed	 consent	 was	 taken	 from	 all	 study	 subjects.	
Ethics Clearance for the research was taken from the 
Institutional Research Committee of The D.Y. Patil 
University by submitting a written detailed methodology. 
The	 study	 subjects	 comprised	 of	 a	 convenient	 sample	
of 300 adolescent girls, equally distributed over the 
rural	 belt	 of	 Khopoli	 and	 urban	 section	 of	 Mumbai,	
Maharashtra, with urban to rural ratio of 1:1.

As	 per	 the	 Review	 of	 Literature,	 a	 detailed	
questionnaire was drafted and it was validated by 2 
experts. A pilot study was conducted and appropriate 
modifications	were	made	as	per	the	suggestions	from	the	
results of the pilot study.

DATA ANALYSIS, REPRESENTATION & 
RESULTS

This	 data	 was	 analysed	 using	Microsoft	Word	 and	
Excel and the charts and graphs were prepared with 
Excel. The quantitative data was expressed as Mean ± SD. 
and qualitative variables as proportions in the study Data 
representation	was	done	by	Microsoft	Word	and	Excel.

Table 1: Socio-demographic profile of urban and 
rural population

Urban Rural
1. Age (years) 16 ± 3(years) 14 ± 1(years)

2.Age of 
menarche 12 ± 1 (years) 13 ± 1 (years)

3. Type of 
school

77%- Private,
23%-Government

53%-Government,
47%- Private

4.Proportion 
socio-economic 

status (As per the 

Kuppuswami	scale)

12%- low
27%-middle
28%-	high

23%- low
20%- middle

5.Mother’s	
education

71%-	Literate
26%- Illiterate/

Matriculate

18%-	Literate
47%- Illiterate/

Matriculate

6. Father’s	
education

73%-	Literate
18%-	Illiterate/

Matriculate

25%-	Literate
43%- Illiterate/

Matriculate
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Inference:	The	economic	profile	and	educational	status	of	the	parents	was	better	in	the	urban	population	than	the	
rural population. The mean age for menarche in the urban population was earlier than rural population.

Table 2: Beliefs and Customs:
Rural Urban

1. What	is	the	cause	of	menstruation?
Natural process 107 girls (71%) 127	girls	(85%)

Didn’t	know	the	cause 26 girls (17%) 10 girls (7%)
Curse	of	God 11 girls (7%) 7 girls (5%)

2. What	is	the	reason	for	menstruation?
Removal of impure blood 91 girls (61%) 70 girls (47%)

Reproduction 28	girls	(19%) 67 girls (45%)
Don’t	know 34 girls (23%) 6 girls (5%)

3. From	which	organ	does	menstrual	blood	come	from?
Uterus 16 girls (11%) 88	girls	(59%)

Urinary bladder 52 girls (35%) 28	girls	(19%)
Don’t	know 70 girls (47%) 19 girls (13%)

TABLE 3: Various practices followed by the menstruating women

Menstruating Women Rural Urban
1.	Shouldn’t	wear	new	clothes 72	girls	(48%) 33 girls (22%)

2.	Shouldn’t	touch	particular	objects 87	girls	(58%) 46 girls (31%)
3.	Shouldn’t	enter	temples 124	girls	(83%) 88	girls	(59%)

4.	Shouldn’t	attend	social	functions 69 girls (46%) 25 girls (17%)

Inference: It shows the various myths/practices surrounding menstruation. The most common practices (rural 
>urban)	 )are	 that	 the	menstruating	girl	 shouldn’t	wear	new	clothes,	 shouldn’t	 touch	particular	objects,	 shouldn’t	
enter	temples	and	shouldn’t	attend	social	functions.

Table 4: Ease of Communication on matters related to menstruation

Rural Urban
Difficult Easy Difficult Easy

Teacher 86% 11% 66% 35%
Mother 10% 90% 5% 91%
Father 92% 4% 75% 19%
Sister 19% 76% 7% 83%

Close Friend 23% 62% 11% 85%

Inference: 90% girls from the rural population and 
91% urban girls could easily discuss menstruation with 
their mothers. 11% girls from the rural population could 
discuss it with their teachers in comparison to 35% urban 
girls. Only 4% girls from the rural population could 
communicate freely with their fathers in comparison to 
19% urban girls.

DISCUSSION

The Attitudes, Beliefs and Customs about 
menstruation in urban and rural Adolescent females were 
studied in this research through a survey based study.

This study throws light on various factors that could 
influence	 the	 perception	 of	 menstruation	 in	 a	 young	
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girl’s	life,	which	could	in	turn	influence	her	transition	to	
womanhood	and	also	have	an	influence	on	the	variety	of	
symptoms that she experiences, related to menstruation, 
during the course of time.

It was found that the girls residing in urban areas got 
their menarche sooner than the girls residing in the rural 
areas, which is dependent on the interaction between 
genetic and environmental factors and corroborates with 
previous evidence in literature 4-6.

The educational status of the parents residing in the 
urban areas was better as compared to those residing 
in the rural areas. However, the educational status of 
the parent was not always indicative of the level of 
awareness about matters relating to menstruation.

Level of preparedness: It was observed that 12% 
of girls from the urban population and 16% from the 
rural population were not prepared for the menstrual 
cycle and had no prior knowledge about it. This lack of 
preparedness could come as a shock to the young girls as 
she could think of the menstrual blood to be pathological 
and could perceive menstruation as a disease in itself. It 
can also lead to the lack of openness about the problems 
faced by the girls regarding their monthly cycle, which 
could be a potential health hazard.

Etiology of menstruation: 5% of the girls from the urban 
population and 7% of the girls from the rural population 
thought that menstruation is caused due to curse of 
God.	This	could	be	because	of	the	scriptures	of	various	
religions shedding light on the cause of menstruation 2. It 
can further perpetuate the myth of menstrual blood being 
‘impure’.	This	can	also	be	 the	cause	of	 formulation	of	
various myths in the society about menstruation 2,3.

61% rural girls and 47% urban girls believe the reason 
for	 the	monthly	 discharge	 of	 the	 blood	 from	a	woman’s	
body	 is	 the	 removal	of	 ‘impure	blood’.	This	 is	 alarming	
scenario considering 16% rural population and 12% 
urban	 population	wasn’t	 prepared	 for	menstruation.	This	
could mean that the source from which the girls got their 
knowledge about menstruation was not completely reliable.

As observed from the study, mothers were the 
primary source of knowledge about menstruation. 
Therefore,	for	the	majority	of	the	girls,	their	mothers	are	
the link that could help them perceive menstruation as 
either a curse or a boon— a boon that is involved in the 
creation of life and is therefore extremely important in 

the continuation of the human race and maintenance of a 
normal healthy body in females.

Behaviour during menstruation: 44% rural girls and 
25% urban girls kept menstruation a secret and 44% 
rural girls and 19% urban girls were embarrassed by 
it. The cause of the secrecy and embarrassment could 
be because of them viewing menstrual blood as impure 
and thereby feeling that they themselves as a whole, are 
impure. 13% rural girls and 12% urban girls also felt that 
the	people’s	behaviour	around	them	changed	negatively	
when they were menstruating. This could further promote 
their belief that menstruation something to be ashamed 
of rather of thinking of it to be physiological. This 
could lead to them being reluctant in performing certain 
activities,	specifically	during	that	time	of	month,	which	
could	have	a	negative	 impact	on	 their	 self-confidence,	
self-esteem and growth over the years.

Systemic symptoms experienced before and during 
menstruation: The most common symptoms experienced 
by the girls during their menses included stomach pain, 
low back pain, breast tenderness, abdominal bloating, 
mood disturbance, nausea 11. Premenstrual syndrome is 
significantly	associated	with	increase	of	BMI,	sedentary	
life style, exposure to passive smoking, positive family 
history	of	PMS,	excessive	coffee	drinking,	and	frequent	
consumption of fast food 10 which are more suggestive 
of	 an	 urban	 lifestyle,	 corroborating	 with	 our	 finding,	
that the urban girls had greater prevalence of the pre-
menstrual symptoms as compared to rural girls.

Absenteeism from school: 39% urban girls and 9% 
rural girls missed school because of intolerable stomach 
pain and back pain. 27% urban girls and 22% rural girls 
missed their school because of weakness in their body.  

Common myths: The most common myths observed in 
both	the	sections	were	that	the	menstruating	girl	shouldn’t	
wear	new	clothes,	touch	particular	objects,	enter	temples,	
and attend social functions. These myths were more 
prevalent in the rural areas than in the urban areas.

Nevertheless a relatively high prevalence of these 
myths in urban areas prove that the low socio-economic 
status	or	higher	 illiteracy	 rates	can’t	be	 solely	account	
for the existence of such myths.

Lack of support system: 92% rural and 75% urban girls 
found	 it	difficult	 to	discuss	personal	matters	 like	 those	
related to menstruation with their teachers and fathers. 
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Despite having primary sex education as a part of their 
curriculum, many girls were uncomfortable discussing 
matters related to menstruation with their teachers.

Even though 90% rural girls and 91% urban girls 
found it easy to discuss matters related to menstruation 
only with their mothers. Therefore, we postulate that a 
large number of girls lack the support system that they 
might be in need of to accept this natural phenomenon 
that is, clearly, looked down upon by many in the society. 
The penetration of mass media across the masses is much 
more in urban population in comparison to the rural 
population. The presence of relatively more numbers 
of educated and working mothers have helped to boost 
the	confidence	of	the	daughters	to	accept	themselves	as	
equal and important parts of the society.

Level of physical activity: During their menses, the 
number of girls who performed any form pf physical 
activity dropped to 19% for 2-3 days/week and 4% for 
4-7 days/week.

The drop in this level of physical activity could 
be multi factorial. 25% urban girls and 13% rural girls 
experienced fatigue during their menses, which could 
be one of the factors. As mentioned earlier, 44% rural 
girls and 25% urban girls liked to keep menstruation a 
secret, and 44% rural girls and 19% urban girls were 
embarrassed	by	it.	This	could’ve	led	to	them	refraining	
from practicing certain activities. The girls could have 
also thought that they should refrain themselves from 
performing physical activities while menstruating as 
they	wouldn’t	have	known	about	the	normal	physiology	
about menstruation.

Changes in the physical appearance of the body: 38%	
rural girls and 27% urban girls had negative feelings 
about the changes in the shape and size of their breasts. 
These changes in the body are most often physiological 
in nature and negative feelings towards them implies that 
the girls were not completely aware of the importance of 
their menstrual cycle.

CONCLUSION

We	 have	 found	 in	 our	 study	 that	 menstruation	 is	
attached to a lot of stigmatisation which is carried on 
for generations at end is nurtured further by ignorance 
of common people about menstruation and its role in 
normal female physiology.

Our study also shows that this ignorance seen in the 
study population is irrespective of the educational status 
of	the	subjects.	However	there	is	a	clear	demarcation	in	
knowledge about menstruation in   the urban versus the 
rural population.

RECOMMENDATIONS

The communication gap between the parents and 
the daughters and the teachers and the student should be 
avoided as this may lead to formation of various wrong 
notions. The seminars related to menstruation should not 
only be restricted to girls, but also to the boys as they are 
the other half of the society; and the society as a whole, 
should be comfortable with the concept of menstruation 
as a whole.
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ABSTRACT

Background: Stroke is a dominant root of functional disability and altered quality of life among the people 
residing in the developed countries. Now days, Constraint induced movement therapy (CIMT) and Bimanual 
Task	training	(BMT)	has	emerged	as	optimal	motor	care	for	stroke	population.	Although,	the	efficacy	of	
these	two	regimens	were	analyzed	in	pediatrics	population,	evidence	stating	its	effectiveness	 in	adults	 is	
lacking,	which	warrants	 further	 research.	Hence,	 the	purpose	of	 this	 study	was	 to	compare	 the	effect	of	
constraint induced movement therapy to bimanual task related training for stroke patients.

Method:	30	subjects	in	the	age	group	of	50-65	years,	diagnosed	as	stroke	with	paresis	of	dominant	arm	(Grade	
4	on	Brunstorm	),	were	randomized	in	two	groups.	15	subjects	were	subjected	to	CIMT	while	the	remaining	15	
subjects	were	given	bimanual	task	training	to	improve	motor	hand	function.	The	outcome	of	interest	included	
were	Action	Research	Arm	Test	(ARAT)	and	Nine	peg	hole	test	(NHPT).	CIMT	was	administered	3	hours,	five	
times	a	week,	for	4	weeks.	BMT	was	provided	1	hour	five	times	a	week,	for	four	weeks.

Results:	On	unpaired	 t-test,	 both	 the	groups	were	 found	 to	be	 significant	 at	p<0.01.	 	However,	 there	 is	
significant	change	with	ARAT	and	NHPT	for	CIMT	than	BMT	AT	p<0.01

Conclusion: Constraint induced movement therapy appears to be optimal treatment options for improving 
the	motor	hand	function	in	subjects	with	stroke	

Keywords: Constraint induced movement therapy, Bimanual task training, Motor Hand Function, Action 
research arm test, Nine hole peg test
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INTRODUCTION

Stroke	is	a	major	cause	of	functional	disabilities	and	
decrease in quality of life of people living in industrialized 
countries. Reduced upper limb function impacts on ability 
to perform activities of daily living, which is likely to 
reduce independence and increase burden of care due 
to hemiparesis following the stroke.1 Despite millions 
of dollars being spent annually for stroke rehabilitation, 
evidence	 that	 supports	 the	 efficacy	 of	 stroke	 motor	
rehabilitation is limited, making interventions that reduce 
the impact of hemiparesis a priority.2

Many of these are traditional treatments that have 
focused	on	 regaining	control	over	 reflexive	movement	
patterns using muscle activation techniques. Recent 
innovations in technology have allowed non-invasive 
examination of brain physiology leading to new 
theories on recovery of movement control and new 
ways	to	measure	the	effects	of	therapeutic	interventions.	
Rehabilitation scientists are revisiting old models of 
movement control, while a new understanding of human 
motor performance become available.3  Rehabilitation 
for patients is fundamentally a process of relearning how 
to move to carry out their needs successfully. Research 
in motor control and motor learning has only recently 
begun to make an impact on he practice on rehabilitation. 
Motor	learning	need	not	be	rigidly	defined	in	order	to	be	
effectively	studied.4

Extensive research showed that the chronic lack 
of use of the upper extremity induced in monkeys 
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by unilateral sectioning of the dorsal cervical and 
upper thoracic spinal nerve roots (i.e.somatosensory 
deafferentation)	 could	 be	 reversed	 several	 months	 to	
years later with a physical restraint applied to the contra 
lateral,	unaffected	arm.5

According to the theory of “learned non use”, 
repeated	 disappointment	 in	 attempts	 to	 use	 the	 affected	
arm in the acute and sub acute phases can lead to negative 
reinforcement	 of	 the	 use	 of	 the	 affected	 arm.	Although,	
motor function may gradually return as the combined result 
of spontaneous recovery and rehabilitation actual use often 
seems much less than potential use.6 Within	 the	past	 few	
years, however, an increasing number of stroke clinics 
in	 industrialized	 nations	 have	 begun	 to	 offer	 constraint	
induced movement therapy to treat chronic hemiparesis.7

It has been shown that CVA induced spasticity leads 
to	 significant	 slowing	 down	 of	 unimanual	movements	
,	 alteration	 of	 multi	 joint	 co-	 ordination,	 decrease	 in	
smoothness and segmentation (multiple peak velocity) 
of reaching and grasping movements.8 Remarkably, most 
of the goal directed movements in form of bimanual 
task training in which humans engage emerge from the 
brilliantly orchestrated and co-ordinated actions of both 
hands.	This	co-ordinated	behavior	appears	effortless	 in	
most cases, suggesting that the masterful controller, the 
central nervous system (CNS) is constrained by a set of 
rules that naturally reduce this complex co-ordinated 
control problem.9

Now days, Constraint induced movement therapy 
(CIMT) and Bimanual Task training (BMT) has emerged 
as optimal motor care for stroke population. Although, 
the	 efficacy	 of	 these	 two	 regimens	 were	 analyzed	 in	
pediatrics	population,	evidence	stating	its	effectiveness	
in adults is lacking, which warrants further research.

Hence, the purpose of this study was to compare 
the	 effect	 of	 constraint	 induced	 movement	 therapy	 to	
bimanual task related training for stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2015 and August 2016 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurgangabad,	
Maharashtra,	 India.	 Subjects	 were	 referred	 by	
their healthcare providers as well as recruited via 

advertisements in local newspapers and health 
magazines. Individuals were included if they were 
between age group of 50 to 65 years, diagnosed as  stroke, 
either ischemic or hemorrhagic with paresis of an arm, 
and without cognitive impairment. Exclusion criteria 
included  any psychological disorder, any neurological 
disorder,  any recent or acute fracture of upper limb, and 
any recent upper limb surgery. 

Following screening for inclusion, all eligible 
patients completed a standardized questionnaire, which 
included information pertaining to patient demographics, 
symptom presentation including duration and mechanism, 
history of previous episodes, treatment, and employment 
status. Patients were randomly allocated into two 
groups.	 15	 subjects	 were	 subjected	 to	 CIMT	while	 the	
remaining	15	subjects	were	given	bimanual	task	training	
to improve motor hand function. BMT was provided 1 
hour	five	times	a	week,	for	four	weeks,	while	BMT	was	
provided	1	hour	five	times	a	week,	for	four	weeks.

Outcome Measures: Outcome measures of Action 
research arm test (ARAT), and Nine Hole Peg test 
(NHPT) were captured at baseline, and 4 weeks. All 
outcome measures were assessed by an independent 
observer	 who	 was	 blinded	 to	 the	 patient’s	 group	
assignment.

The	ARAT’s	 is	 a	 19	 item	measure	 divided	 into	 4	
sub-tests (grasp, grip, pinch, and gross arm movement). 
Performance on each item is rated on a 4-point ordinal 
scale ranging from: 

3: Performs test normally

2: Completes test, but takes abnormally long or has 
great	difficulty

1: Performs test partially

0: Can perform no part of test

The maximum score on the ARTS is 57 points 
(possible range 0 to 57)

The Nine Hole Peg Test was conducted with the 
non	 affected	 arm	 first.	 Timing	 was	 performed	 with	 a	
stopwatch and recorded in seconds. The stop watch was 
started	when	the	patient	touches	the	first	peg.	The	stop	
watch was stopped when the patient places the last peg 
in the container.
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Fig. 1: Nine Hole Peg Test

Treatment:	The	CIMT	 subjects	wore	 a	mitten	 on	 the	
unaffected	 side	 to	 restrict	 movement	 and	 performed	
daily	activity	tasks	through	exclusive	use	of	the	affected	
side. The treatment comprised of unimanual activities 
forcing	 to	 use	 the	 affected	 arm.	 The	 intervention	 was	
delivered 4 hours a day, comprising CIMT for 3 hours, 
five	times	a	week,	for	4	weeks.

Functional bimanual task training was performed 
in	 a	 treatment	 room	 for	 1	 hour	five	 times	 a	week,	 for	
four weeks. During this process, daily activities were 
performed	 with	 an	 emphasis	 on	 using	 both	 affected	
and	 unaffected	 upper	 extremities	 simultaneously.	 The	
bimanual task training consisted of pouring water in a 
glass, fastening a button, putting on or removing a shirt, 
folding towels, and wiping windows.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of Action research arm test (ARAT), 
and Nine Hole Peg test (NHPT) were calculated for time 
periods	of	baseline	–	4	weeks.	Student	 t-test	was	used	
to	determine	 if	 significant	differences	 (p<0.05)	existed	
within and between groups for each outcome measure at 
each follow up period.

RESULTS

CIMT	Group	included	53.33	%	of	the	subjects	in	the	
age	group	of	51-60	years	while	26.66	%	of	the	subjects	

were noticed in the age group of 51-60 Years for BMT 
group.	Out	of	15	subjects,	 there	were	60	%	males	and	
40%	females	 in	CIMT	Group	 	while	93.33	%	females	
and	6.66	%	males	in	Group	2	respectively.

Outcome measures for both groups displayed steady 
improvement	from	onset	of	treatment	to	4	weeks.	Within	
group	 and	between	group	 significance	 differences	was	
noted for Action research arm test (ARAT), and Nine 
Hole Peg test (NHPT) at p< 0.05 as displayed in table 
1, and table 2. Between-group analysis indicated that the 
CIMT	group	had	significantly	better	outcome	scores	at	
all follow-up periods compared to those receiving BMT 
(p<0.05 for all measures).

Mean	 ARAT	 Score	 was	 significantly	 improved	
in	CIMT	Group	(30.73	±	1.478)	as	compared	 to	BMT	
group (24.73 ± 1.459) at p <0.05, as shown in table 1 
and	 2.	 Similarly,	Mean	NHPT	Score	was	 significantly	
improved	in	CIMT	Group	(2.441	±	0.2461)	as	compared	
to BMT group (2.015 ± 0.2329) at p <0.05, as shown in 
table 3 and 4.

Table 1: Comparison of Mean ARAT Score in CIMT 
and BMT group patients in Pre t/t and Post t/t

Mean t-value p-value

Pre t/t
BMT 24.73 ± 1.459

2.352 0.0260
CIMT 28.93	±	1.030

Post t/t
BMT 24.73 ± 1.459

2.889 0.9612
CIMT 30.73	±	1.478

Table 2: Comparison of Mean difference in Pre t/t 
and Post t/t ARAT Score in CIMT and BMT groups

ARAT Mean t-value P-value
Pre t/t vs Post t/t BMT 11.67 8.845 <0.0001
Pre t/t vs Post t/t CIMT 5.667 2.340 0.0346

Table 3: Comparison of Mean Nine Peg Hole Test in 
CIMT and BMT group patients in Pre t/t and Post t/t

Mean ± SD t-value P-value

Pre t/t
CIMT 4.209	±	0.4083

0.2832 0.7791
BMT 4.375 ± 0.4206

Post t/t
CIMT 2.441 ± 0.2461

1.255 0.2198
BMT 2.015 ± 0.2329
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Table 4: Comparison of Mean difference in Pre t/t and 
Post t/t Nine Hole Peg Test in CIMT and BMT groups

Nine Hole Peg Test Mean t-value P-value
Pre t/t vs Post t/t CIMT 1.768 5.116 0.0002
Pre t/t vs Post t/t BMT 2.359 9.790 <0.0001

DISCUSSION

The	findings	of	 the	 study	are	novel	 as	 till	 date	no	
study has compared CIMT and BMT to improve the 
motor hand function in stroke patients. The results 
of	 the	 study	 demonstrated	 that	 there	 was	 significant	
improvement in patients who underwent CIMT than 
bimanual task training.

The result of this study correlates with one of the 
study	done	 by	George	F.	Wittenberg	 et	 al	 (2009)	who	
revealed	 that	CIMT	 is	 efficacious	 in	 promoting	motor	
function of the paretic upper limb of stroke patients. 10 
They	 quoted	 that	 CIMT	 as	 the	 first	 well	 defined	 post	
stroke motor rehabilitation which may identify changes 
in brain function and structure that accompany gains in 
motor function of the paretic upper limb. They found 
that varying patterns of change in activation within the 
sensorimotor network after CIMT, as documented on 
functional	neuroimaging	studies.	Similarly,	Wolf	S	L	et	
al (2006) also noticed that CIMT produced statistically 
significant	 and	 clinically	 relevant	 improvements	 that	
persisted	 for	 at	 least	 a	 year	 in	 subjects	 with	 stroke.11 
Stephen	J	Page	et	al.	(2004)	revealed	that	modified	CIMT	
may	 be	 efficacious	method	 of	 improving	 function	 and	
use	of	the	more	affected	arms	of	chronic	stroke	patients.3

We	also	notice	significant	results	with	Bimaual	task	
training	on	upper	limb	recovery	in	subjects	with	stroke.	
Previous	study	done	by	Kjerstin	Torre	et	al.	(2011)	also	
mentioned that bimanual co ordination is optimized around 
this	 period	 of	 recovery,	 indicating	 a	 possible	 beneficial	
effect	 of	 bimanual	 rehabilitation.12 Sleimen-Malkoun R 
et al. (2011) stated that Bimanual coordination emerges 
as	an	active,	task-specific	assembling	process	where	the	
limbs are constrained to act as a single unit by virtue of 
mutual coupling.1 They debated on two main assumptions: 
1) stroke-induced impairment of bimanual coordination 
might	 be	 anticipated/understood	 by	 comparing,	 in	 join	
protocols, changes in coupling strength and asymmetry 
of bimanual discrete movements observed in healthy 
people and those observed in stroke; 2) understanding/
predicting behavioral manifestations of decrease in 

bimanual coupling strength and/or increase in interlimb 
asymmetry might constitute an operational prerequisite 
to	adapt	therapy	and	better	target	training	at	the	specific	
needs of each patient.  They believed that these statements 
promote	 bimanual	 training	 as	 an	 efficient	 and	 adequate	
tool to facilitate the paretic upper-limb recovery and to 
restore spontaneous bimanual synergies.

In this present study, we found CIMT group 
performed better than the BMT group on upper limb 
recovery	 in	 subjects	 with	 stroke.	 Similar	 results	 has	
been noticed with the study conducted by Brunner IC 
et	 al.	 (2016)	who	mentioned	 that	modified	 constraint-
induced	 movement	 therapy	 was	 more	 effective	 than	
bimanual training in improving arm motor function.13 
Wearing	a	mitt	seems	unnecessary	for	most	patients	in	
the	 sub-acute	phase	post	 stroke	when	 focused	affected	
arm training is provided. Facchin conducted study to 
compare CIMT and BMT and concluded that grasping 
ability is responsive more to CIMT than BMT.14 A study 
conducted	 to	 find	 out	 CIMT	 effectiveness,	 concluded	
that	CIMT	was	more	effective	in	improving	grasp	than	
the controlled group and also, grasp showing retention 
of	the	treatment	effect	at	6	month	follow-up.

The possible explanation for superiority of 
CIMT over BMT can be explained in terms of 
neurophysiological studies of cortical activity after 
repetitive task practice using the paretic upper extremity. 
Liepert	 J	 et	 al.	 (2000)	 indicated	 that	 following	 CIMT	
there is a substantial increase in the amount of cerebral 
cortex representation of paretic hand muscles.15 A recent 
report by Dong Y et al. (2006) using serial functional 
magnetic resonance imaging and a precision grip task 
showed a linear reduction in ipsilateral (contralesional) 
M1 (motor cortex) activation and that the mid-point M1 
Laterality	Index	anticipated	post-CIMT	changes	in	time	
to	perform	the	WMFT.16

Our study has several limitations. First, the 
investigation of essential aspects of CIMT, including the 
extent to which the intensive CIMT schedule of delivery 
can	be	altered	and	is	ultimately	cost-effective,	requires	
further exploration. Second , incomplete detailed 
information about the anatomical location of each stroke 
and lack of information regarding the extent and use of 
medications	 limit	our	ability	 to	assess	 the	 influence	of	
these relevant variables on primary outcomes.
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CONCLUSION

Among	patients	who	had	experienced	a	first	stroke	
between 3 and 9 months prior, administration of CIMT 
resulted	in	statistically	significant	and	clinically	relevant	
improvements in paretic arm motor ability and use 
compared with participants receiving Bimanual Motor 
Task	 Training.	 These	 findings	 suggest	 that	 further	
research exploring central nervous system changes that 
accompany the observed motor gains and research on 
alternate models of CIMT delivery are warranted.
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ABSTRACT

Background: Reduced	Walking	velocity	and	Gait	asymmetry	is	a	common	sequel	post	stroke,	which	leads	
to increased energy cost and fall risk.Backward walking has been promoted as optimal treatment strategy to 
restore	gait	pattern.	Hence,	the	purpose	of	this	study	was	to	find	out	the	efficacy	of	the	backward	walking	
training to improve the temporal and spatial components of gait parameters in stroke patients.

Method: 30	subjects	in	the	age	group	of	40-70	years,	diagnosed	as	stroke	with	asymmetrical	gait	pattern,	
were	randomized	in	two	groups.15	subjects	were	allocated	to	Conventional	walking	while	the	remaining	
15	subjects	were	given	backward	walking	in	addition	to	conventional	walking	to	improve	the	temporal	and	
spatial components of gait parameters. The outcomes of interest included were temporal and distance gait 
parameters. Both the groups were treated for 3 weeks.

Results: Backward	walking	in	addition	to	the	conventional	walking	exhibited	significant	improvement	with	
respect to the walking velocity, stride length, gait symmetry as compared to conventional walking group at 
p<0.01,on unpaired t-test.

Conclusion:	Conventional	walking	training	with	additional	backward	walking	training	is	more	effective	in	
improving temporal and spatial components of gait parameters in stroke patients.

Keywords: Conventional walking, backward walking, gait parameters, stroke

Corresponding Author:
Ashwini	A	Kale
Assistant	Prof.,	MGM’s	Institute	of	Physiotherapy,
N-6 Cidco, Aurangabad
Email:	ashwinikalept@yahoo.co.in

INTRODUCTION

Stroke is the most common cause of disability among 
adults.Approximately 700,000 individuals each year; 
about	500,000	are	new	stroke	&	200,000	are	recurrent	
stroke.1 The	 most	 severely	 affected	 activities	 are	 the	
abilities to transfer, dress and walk.3-6 variety of focal 
deficits	including	changes	in	level	of	consciousness	and	
impairment	of	 sensory,	motor,	 cognitive,	 perceptual	&	
language functions are common.7

The incidence of stroke is about 1.25 times greater 
for males than females. The incidence of stroke doubles 
in the decade after 65 years of age. Hemorrhagic stroke 
account for the largest number of death with mortality 

rates	 of	 37%	 to	 38%	 while	 Ischemic	 stroke	 have	 a	
mortality	rate	of	only	8	to	12%.	Loss	of	consciousness	
at stroke onset, lesion size, persistent severe hemiplegia, 
multiple	 neurological	 deficits	 and	 history	 of	 previous	
stroke are important predictors of mortality.7

Altered gait pattern has been reported is one of 
the	major	 issue	 following	 the	 stroke.8,9The gait of the 
person with hemiplegia has been described as slow and 
asymmetric.10-12The diminished velocity of hemiplegic 
gait has been reported with limitation in cadence, stride 
length, and gait cycle.13,14This slow walking velocity has 
been	attributed	to	decreased	joint	movement	amplitude	
and step length , while inability to produce selective 
movement	in	the	joints	of	the	LE	and	poor	balance.15,16 

Attempts to increase walking velocity by hemiplegic 
subjects	may	 result	 in	 safety	 issues	 and	 abnormal	gait	
pattern. Hence, structured walking pattern should be 
established to promote optimal gait of the stroke patients. 

Asymmetry is also common entity following 
stroke,characterized by asymmetry of timing in single 

DOI Number: 10.5958/0973-5674.2019.00006.6 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         29      

limb	support	phase	on	affected	and	unaffected	legs.11,17,18 
The asymmetrical gait pattern leads to increased energy 
cost and falls.19-21 Learning	to	walk	backwards	correctly	
is advised to improve movement components required 
for walking forwards.22

Although diverse approaches are employed for 
gait training, backward walking outweighs than 
conventional walk in multiple manner.23,24 In contrast 
to conventional walking, backward walking appears to 
create	more	muscle	activity	in	proportion	to	effort	than	
in forward walking.24,25 It also demands a greater oxygen 
consumption, metabolic and cardiorespiratory response 
26,27It	 combines	 hip	 extension	 with	 knee	 flexion,	 and	
useful for patients with hemiplegia with synergy pattern 
in lower extrimity.28

Although research on the motions of walking has 
been conducted actively but research on gait cycle and 
feet	contact	is	insufficient.	Therefore,	in	order	to	confirm	
the	 additive	 effect	 of	 backward	 walking	 regimen	 to	
conventional walking, well designed randomised 
controlled trial was needed.

Hence,	the	purpose	of	this	study	was	to	find	out	the	
efficacy	of	the	backward	walking	training	to	improve	the	
temporal and spatial components of gait parameters in 
stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2016 and August 2017 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurangabad,	
Maharashtra, India. Individuals were included if they 
had	first	cerebrovascular	accidents,	Unilateral	motor	or	
sensory	 deficits,	 or	 have	Lower	 extremity	Brunnstrom	
motor recovery stage at 3 or 4, Ability to walk 11 m with 
or without a walking aid or orthosis. Exclusion criteria 
included any disability which disturbs gait training, 
orthopeadic	 and	 other	 gait-influencing	 diseases,	 and	
Transient Ischeamic Attack.

Following screening for inclusion, all eligible 
patients completed a baseline examination by 
independent observer. Patients were randomly allocated 
into	 two	groups.	Group	 1(n=15)	 underwent	 traditional	
walking	 or	 conventional	 walking	 and	 Group	 2(n=15)	
underwent conventional walking with additional 
backward walking.

All participants were seen 3 times a week for 4 
weeks for a total of 12 treatment sessions.

Outcome Measures: Outcome	 measures	 of	 Gait	
parameters ( temporal and spatial or distance parameters) 
were captured at baseline, and 4 weeks. All outcome 
measures were assessed by an independent observer 
who	was	blinded	to	the	patient’s	group	assignment.

The Temporal gait parameters  included were Single 
limb support, Double limb support, Stride  time, Step 
time,	Cadence,	Speed,	etc.	While	the	Spatial	or	Distance	
gait parameters  consisted of Stride length, Step length, 
Step width, etc.

Treatment:	Subjects	 in	first	group	were	 instructed	 for	
conventional walk for 20 min and this training program 
mainly focused on gait training, strengthening, function 
&	mobility	activities.	Subjects	in	second	group	instructed	
for	additional	backward	walk.	First,	the	subject	asked	to	
take a step backwards within parallel bars and therapist 
supports	him	or	her	with	the	unaffected	hand	as	required.	
The	therapist	provides	assistance	to	move	the	subject’s	
leg	in	the	correct	pattern;	preventing	the	subjects	from	
moving	the	leg	back	in	full	extension.	When	the	subject	
moves the leg back with the correct pattern, the therapist 
gradually reduces the amount of assistance. Secondly, as 
the movement components have been practiced and the 
subjects	were	taken	over	actively	with	only	slight	help,	
the therapist facilitated walking within parallel bars. 
Finally, the distance and speed of walking backward 
were progressively increased.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of temporal and distance variables 
were	calculated	for	time	periods	of	baseline	–	3	weeks.	
Student	 t-test	 was	 used	 to	 determine	 if	 significant	
differences	(p<0.05)	existed	within	and	between	groups	
for each outcome measure at each follow up period.

RESULTS

The	mean	 age	 of	 the	 patient	 sample	was	 53.86	 ±	
9.92	for	Group	1	while	51.73	±	12.1	for	Group	2.	Out	of	
15	subjects,	there	were	53%	males	and	47%	females	in	
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Group	1	while	53%	females	and	47%	males	in	Group	2	
respectively.

Outcome measures for both groups displayed steady 
improvement from onset of treatment to 3 weeks.

In  this study , the initial gait speeds for group 1 
is 13.303±2.324 and for group 2 it is 13.294 ± 2.159 
whereas after backward walking training gait speeds for 
group	1	is	14.850±	1.741	and	for	group	2	it	is	15.8±1.428.	
The	 group	 2	 achieved	 a	mean	 gait	 speed	 15.8±	 1.428	
just	under	the	3	weeks	intervention.	The	initial	cadence	
for group 1 is 43.333± 6.320 and for group 2 it is 
43.266±7.430 where as after backward walking training 

it	 is	 48.666±4.820	 for	 group	 1	 and	 52.266±3.575	 for	
group 2.

Within	 group	 and	 between	 group	 significance	
differences	was	noted	for	temporal	and	distance	variables	
at p< 0.05 as displayed in table 1, and table 2. Between-
group analysis indicated that the Additional Backward 
Walk	 group	 had	 significantly	 better	 outcome	 scores	
at all follow-up periods compared to those receiving 
conventional walk (p<0.05 for all measures). The 
mean	cadence	and	speed	was	found	to	be	significantly	
improved	in	Group	2	as	compared	to	group	1	at	p<0.05	,	
as shown in graph 1 and 2.

Table 1: Pre-Post Treatment within group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline-3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (2.26	±	0.88)	(	1.86	±	0.63) 0.01
Double	Limb	Support	Time (2.6	±	0.91)	(2.06	±	0.88) 0.01

Stride Time (1.93 ± 0.70)  (1.46 ± 0.51) 0.04
Step Time (1.86	±	0.63)	(1.46	±0.51) 0.06
Cadence (43.33±	6.32)(48.66	±	4.82) 0.01
Speed (13.30	±	2.32)	(14.85	±	1.74	) 0.04

Distance  
Variable

Stride	Length ( 23.7 ±1.62) (23.56 ± 1.19) 0.01
Step	Length (12.2	±	0.77)	(12.16	±	0.83) 0.01
Step	Width ( 4.06 ± 0.45) ( 3.93 ± 0.56) 0.04

Table 2: Pre-Post Treatment between group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline- 3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (1.86	±	0.63)	(	1.33	±	0.48) 0.01
Double	Limb	Support	Time (2.06	±	0.88)	(1.86	±	0.63) 0.04

Stride Time (1.46 ± 0.51)  (1.73 ± 0.79) 0.02
Step Time (1.46 ± 0.51) (1.2 ±0.41) 0.01
Cadence (48.66	±	4.82)	(52.26	±	3.57) 0.02
Speed (14.85	±	1.74)	(15.8	±	1.42) 0.01

Distance  
Variable

Stride	Length ( 23.56 ±1.19) (24.26 ± 1.57) 0.01
Step	Length (12.16	±	0.83)	(12.1	±	0.84) 0.04
Step	Width (	3.93	±	0.56)	(	3.96		±	0.48) 0.03

DISCUSSION

The	 findings	 of	 this	 study	 are	 novel	 as	 till	 date	
no	 evidence	 exists	 stating	 the	 efficacy	 of	 these	 two	
regimens in stroke patients. In the present study, walking 

related factors were compared between before and after 
backward walking in addition to conventional walking 
program. Based on this we found that backward walking 
training by stroke patients improved their walking ability. 
In particular, addition of backward walking training to 
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conventional walk improved the symmetry of walking 
more than the same training on the ground.

We	also	found	significant	differences	after	training	
in walking speed, cadence, stride length, step time, 
step	 length,	 proving	 the	 effectiveness	 of	 backward	
walking training. The result of the present study is in 
accordance	with	 the	findings	 of	Yang	 et	 al.	 conducted	
backward walking training for 3 weeks (3 sessions 
per week, 30 min per session) in addition to walking 
training for stroke patients in their experimental group. 
Their	 experimental	group	 showed	significant	 increases	
in walking speed and stride length, demonstrating the 
effectiveness	 of	 backward	walking	 training	 just	 as	 the	
present study did.29	 Weng	 et	 al	 studied	 the	 effect	 of	
treadmill backward walking training for stroke patients. 
The experimental and control groups received the same 
training for 3 weeks (5 sessions per week, 60 min per 
session), except that the experimental group performed 
treadmill backward walking training for 30 min in 
each	 60	min	 training	 session.	 The	 10	m	WMS	 of	 the	
experimental	 group	 increased	 significantly	 more	 than	
that of the control group.Thus, backward walking could 
become	a	beneficial	walking	training	method. 30

Winter	 et.	 al.31mentioned that backward walking 
appears to be a mirror image of forward walking. They 
reported that in order to produce the muscle activation 
pattern involved in forward walking the temporal 
cycling of the muscle contraction in backward walking 
is simply reversed. Increased feedback though the 
sensory receptors of the soles led to weight movement 
and support onto non-paretic and paretic sides in a 
proper and precise direction, as well as improvement in 
lower	limbs’	muscle	strength	and	motor	learning	ability	
and reduction in double limb support stance.This is a 
possible reason for the improve gait performance after 
additional backward walking training.

Dorian	R	K	et	al.	 stated	 that	BWT	appeared	 to	be	
a feasible important addition to stroke rehabilitation, 
and	 significantly	 improved	 the	 forward	 and	 backward	
walking speed32	One	of	the	specific	goal	in	gait	training	
is the restoration of gait symmetry in order to regain 
a physiological gait pattern. The result of this study 
suggests that additional backward walking training may 
help to improve walking abilities in stroke patients. 
Backward walking appears to create more muscle 
activity	 in	 proportion	 to	 effort	 than	 forward	 walking.	
This suggests a greater level of energy expenditure in 

backward walking than in forward walking. Additionally, 
backward walking also demands a greater oxygen 
consumption, metabolic response and cardiorespiratory 
than forward walking. 

The present study demonstrated that the patients 
with	 stroke	 can	 benefit	 in	 having	 their	 gait	 symmetry	
improved from receiving additional backward walking 
training. Therefore it is suggested that backward walking 
training should be added to the conventional walking 
training for improving gait pattern.

Some	limitations	were	identified	in	this	study.	First,	
the range of the participant choice was narrow and small. 
Thus,	further	research	is	needed	in	subjects	with	a	variety	
of ages, sex and disease. Second, this study only compared 
ground back walking in order to analyze general walking 
patterns. Additional research will provide customized 
therapeutic walking,and treadmill walking that can 
improve	insufficient	aspects	of	the	subjects.

CONCLUSION

This	 study	 confirmed	 that	Backward	Walking	was	
effective	 for	 increasing	 temporal	 and	 distance	 gait	
variables	 in	 subjects	 with	 stroke.	 In	 the	 clinical	 field,	
Backward	Walking	exercise	will	be	able	to	be	provided	
to those who lack these three elements after analyzing 
gait	 pattern	 of	 the	 subjects.	 Future	 research	 needs	 an	
intervention by each gait element through systematic 
analysis of those with inappropriate gait pattern, using 
advanced gait evaluation equipment.
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
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and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05
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 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a condition in which woman has an imbalance of 
female sex hormones. This may lead to changes in the menstrual cycle, cyst in the ovary, failure to conceive 
and other health problems. PCOS seems to run in families, too, so if someone in the family has it, they might 
be more likely to develop it. The Poly Cystic Ovaries Syndrome is considered to be most prevalent of all 
endocrine	disorders	which	women	face.	Health‐Related	Quality	of	Life	(HRQoL)	is	a	multi‐dimensional,	
dynamic concept that encompasses physical, psychological and social aspects that are associated with a 
particular disease or its treatment.2This	study	intended	to	find	out	the	Quality	of	life	in	young	adults	suffering	
from PCOS.

Methodology: 30 Diagnosed young adult females with Polycystic Ovarian Syndrome aged 25-35 years 
were	taken	for	the	study.	All	the	participants	filled	up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	body	hair	(5	items),	weight	(5	items),	infertility	(4	
items), and menstrual problems (4 items).

Results: The	mean	score	for	each	item	was,	Emotions	(8	items)	was	11.56	S.D.	2.31,	Body	Hair	7.9	SD	2.5,	
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	Problems	10.3	SD	1.8.		

Discussion: The	 results	 of	 the	 present	 study	 clearly	 show	 that	 all	 the	 domains	 of	 PCOSQ	are	 affected.	
Successful treatment of PCOS that would reduce the burden of the symptoms and associated psychosocial 
stress	should	also	have	an	important	impact	on	woman’s	HRQL.	Therefore,	the	assessment	of	HRQL	could	
add	vital	information	to	the	evaluation	of	treatment	effectiveness	in	clinical	trials	in	PCOS.	In	conclusion,	
this	research	has	highlighted	the	poor	health-related	QoL	and	high	levels	of	psychological	distress	found	in	
a woman with PCOS. Finally, the psychological health of women with PCOS should be reviewed regularly.

Keywords: Polycystic Ovarian Syndrome (PCOS), Health Related Quality of Life (HRQL), Infertility, Hirsutism 

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a condition 
in which woman has an imbalance of female sex 
hormones. This may lead to changes in the menstrual 
cycle, cyst in the ovary, failure to conceive and other 
health problems. It is a common health problem among 
teenagers	 and	 young	women.	 It	 affects	 5%	 to	 10%	of	
women in their reproductive years. These problems 
cause infertility. Research has suggested that PCOS may 
be related to increased insulin production.1

 PCOS seems to run in families, too, so if someone 
in the family has it, they might be more likely to develop 
it. Although there is no cure for PCOS, there are several 
ways to treat and manage the condition. If a girl is 

overweight,	Weight	loss	can	be	very	effective	in	lessening	
many of the health conditions associated with PCOS. 1 
Sometimes weight loss alone can restore hormone level 
to normal, causes many of the symptoms to disappear 
or become less severe. Healthy food habits and exercise 
helps to combat the weight gain. India has witnessed 
about 30% rise in PCOS cases in the last couple of years. 
Lack	of	knowledge	and	lifestyle	changes	are	considered	
to	be	the	major	factor	leading	to	this	phenomenon.	There	
is a need to increase awareness among women so as to 
avoid	major	cases	of	fertility	problems	in	the	future.		In	
more than 40% of cases, PCOS is associated with obesity, 
as well as impaired glucose tolerance, type II diabetes, 
and	the	metabolic	syndrome.	While	the	pathophysiology	
of PCOS remains unclear, insulin resistance has been 
implicated	as	a	major	causative	factor.1
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The Poly Cystic Ovaries Syndrome is considered 
to be most prevalent of all endocrine disorders which 
women face. The symptoms typically associated with 
PCOS—amenorrhoea, oligomenorrhoea, hirsutism, 
obesity, subfertility, anovulation and acne—can lead to 
a	 significant	 reduction	 in	 quality	 of	 life.	 For	 example,	
hirsutism has been shown to cause marked psychological 
stress and infertility issues can cause tensions within 
the family, altered self‐perception, and problems at 
work. Despite this, a recent systematic review revealed 
that limited research had been carried out to assess the 
impact that the symptoms and associated treatments for 
PCOS have upon the quality of life of women with the 
condition. Health‐Related	Quality	of	Life	(HRQoL)	is	a	
multi‐dimensional, dynamic concept that encompasses 
physical, psychological and social aspects that are 
associated with a particular disease or its treatment.2This 
study	 intended	 to	find	out	 the	Quality	of	 life	 in	young	
adults	suffering	from	PCOS.

METHODOLOGY

30 Diagnosed young adult females with diagnosed 
Polycystic Ovarian Syndrome aged 25-35 years were 
recruited	 from	south	Delhi	 in	 the	study	 to	find	out	 the	

quality of life. Females with diagnosis of depression, 
language	 or	 cognitive	 difficulties	 preventing	 reliable	
completion of the questionnaire, a chronic or acute 
illness	unrelated	to	PCOS	that	could	potentially	affect	the	
participant’s	quality	of	life,	Patients	who	were	pregnant	
or were having a medical or mental health crisis were also 
excluded from participation2.	All	 the	participants	filled	
up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	
body hair (5 items), weight (5 items), infertility (4 
items), and menstrual problems (4 items). Each question 
is associated with a 7-point scale in which 7 represents 
optimal function and 1 represents the poorest Function.  
Each item was weighted equally and presents the results 
as the mean score per item for each of the domains. 
Thus, the results from a domain with 4 items and from 
a domain with 7 items were both expressed as a score 
from 1 to 72.

RESULTS

The	 mean	 score	 for	 each	 item	 was,	 Emotions	 (8	
items) was 11.56 S.D. 2.31, Body Hair 7.9 SD 2.5, 
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	
Problems	10.3	SD	1.8.
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DISCUSSION

The results of the present study clearly show that all 
the	domains	of	PCOSQ	are	affected.	Successful	treatment	
of PCOS that would reduce the burden of the symptoms 
and associated psychosocial stress should also have an 
important	 impact	 on	 woman’s	 HRQL.	 Therefore,	 the	
assessment	of	HRQL	could	add	vital	information	to	the	
evaluation	 of	 treatment	 effectiveness	 in	 clinical	 trials	
in	PCOS.	The	PCOS	HRQL	questionnaire	represents	a	
new	measure	for	women	with	PCOS	and	includes	five	
domains: emotional, body hair, infertility, weight, and 
menstrual	problems.	 Investigators	can	use	 the	PCOSQ	
in either self-administered or interviewer-administered 
formats.	The	mean	 scale	 scores	on	 the	PCOSQ	 reflect	
the negative impact PCOS can have upon the quality of 
life of women with the condition. The weight seems to 
be the biggest challenge in PCOS patients.

PCOS is clearly associated with depression and 
reduced	QoL.	 This	 has	 important	 implications	 for	 the	
treatment and management of PCOS. Treatment of 
depression, although important in its own right, will have 
a	positive	effect	on	the	medical	management	of	PCOS.	
For example, depression reduces motivation yet good 
motivation is the key to compliance with medication and 
the dietary management of PCOS. In conclusion, this 
research	has	highlighted	the	poor	health-related	QoL	and	
high levels of psychological distress found in a woman 
with PCOS. Finally, the psychological health of women 
with PCOS should be reviewed regularly.

CONCLUSION

The	study	shows	 that	PCOS	affects	 the	Quality	of	
life and an early intervention should be started in view 
of well being of the patient.
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ABSTRACT

Background: There are mainly 2 types of stretching technique: active and passive techniques.1 PNF uses the 
concept of muscle relaxation being fundamental to elongation of muscle tissue. There are three stretching 
techniques included in PNF: Hold-Relax (HR), Agonist Contraction (AC), Hold-Relax with Agonist 
Contraction	(HR-AC).	The	purpose	of	this	study	to	compare	efficacy	of	Hold-Relax	and	Agonist	Contraction	
of	PNF	technique	on	hamstring	muscle	flexibility	in	healthy	females.

Objective:	To	compare	the	effect	of	Hold-Relax	(HR)	with	Agonist	Contraction	(AC)	of	PNF	technique	on	
hamstrings	muscle’s	flexibility	in	healthy	female	individuals.

Method: Study design is an interventional study and sample population taken was normal healthy female 
individuals from college area with sample size of 30. Simple random sampling method (lottery method) 
was	used.	30	subjects	having	hamstrings	muscle	tightness	which	is	examined	by	measurement	of	Active	
Knee	Extension	angle	and	Perceived	 level	of	hamstring	muscle	score	scale.	Subjects	 received	following	
treatments: group A was taken Hold and Relax stretching with 30 seconds hold for 3 times per set and 1 set 
per	day.	Group	B	was	taken	agonist	contraction	stretching	with	30	seconds	hold	for	3	times	per	set	and	1	set	
per day. In both technique therapy was given for 5days/week, 1set/day and 3 times for each set. 5 sessions 
were given.

Outcome Measures:	1.	Active	Knee	Extension	angle	

                               2. Perceived level of hamstring tightness score scale

Results:	Results	showed	improvement	in	hamstring	muscle	flexibility	in	group	A	(t	=	-7.94,	p-	<0.05)	and	
group	B	(t=	-4.75,	p<0.05)	but	more	significant	improvement	seen	in	subjects	of	group	A	(p-	<0.05).

Conclusion:	Result	of	present	study	showed	that	Hold	&	Relax	technique	is	more	effective	in	increasing	
flexibility	of	hamstring	muscle	compared	to	Agonist	Contraction	technique.

Keywords: Hamstring flexibility, PNF, Hold and Relax, Agonist Contraction

INTRODUCTION

In	the	literature,	the	terms	“flexibility”	and	“muscle	
length” are often used synonymously when referring to 
the ability of muscles to be lengthened to their end range. 
Flexibility	refers	to	the	total	range	of	motion	of	a	joint	
or	group	of	 joints.	The	structural	characteristics	of	 the	
joints	 and	 the	mechanical	 properties	of	 the	 connective	
tissues	 of	 the	 muscle	 tendon	 structures	 largely	 affect	

the	 extent	 of	 movement	 around	 a	 given	 joint.	 The	
specificity	 of	 movement	 that	 a	 person	 performs	 in	
regular physical activities and stretching methods often 
define	the	development	and	improvement	of	the	body’s	
range of motion. Muscles undergo adaptive shortening 
when maintained in a shortened position for a long time. 
Clinically it has been proposed that a muscle which 
does not undergo periodic lengthening will develop a 
decreased resting length and extensibility. A series of 
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studies	have	been	done	in	the	field	of	methods	to	improve	
muscle	 flexibility	 which	 have	 shown	 contradicting	
results.	Stretching	 is	defined	as	“therapeutic	maneuver	
used to increase extensibity of soft tissue, thereby 
improving	flexibility	by	elongating	structures	that	have	
adaptively shortened.”1 There are mainly two types of 
stretching technique: active and passive techniques.1 A 
proper	stretching	program	is	key	to	improve	flexibility.	
There	are	many	studies	on	effectiveness	of	passive	versus	
active stretching. Many researchers prove that active 
stretching	is	more	beneficial	in	short	span	than	passive	
stretching.2	There	are	limited	studies	on	effectiveness	of	
active stretching technique.

A	shortened	muscle	may	create	imbalance	in	joints	
and	faulty	postural	alignment	that	may	lead	to	injury	and	
joint	dysfunction.		A	lack	of	flexibility	in	the	hamstrings	
is	thought	to	spike	the	risk	of	hamstring	injury.2 Indeed, 
research has suggested that athletes who have a history 
of	 hamstring	 injury	 have	 significantly	 less	 hamstring	
flexibility	compared	to	uninjured	fellow	athletes	and	are	
also	 very	 prone	 to	 the	 recurrence	 of	 hamstring	 injury.	
Thus there has been considerable interest that upgrade 
hamstring	 in	 athletes.	 The	 stiff	 and	 short	 hamstring	
muscle tendon unit may be a risk factor for low back 
pain and the development of patellar tendinopathy. 
As documented in several studies, incidence rates of 
hamstring strains range between 7.1% and 30% with 
relatively	 high	 recurrence	 rates	 between	 18%	 and	 34	
%.3 A tight hamstring causes increased patellofemoral 
compressive force, which may eventually lead to 
patellofemoral syndrome.4  

Stretching	 is	 used	 as	 part	 of	 physical	 fitness	
and rehabilitation programs because it is thought to 
positively	influence	performance	and	injury	prevention.	
Numerous studies have been conducted to investigate 
the	effectiveness	of	 stretching.2 Regardless of the type 
of program; the goal of stretching is often to change the 
physical characteristics of connective tissue. Connective 
tissue is a viscoelastic structure capable of plastic and 
elastic changes. The viscous property of connective 
tissue allows it to go through a permanent change in 
structure. Elastic properties refer to the connective 
tissues	 ability	 to	 regain	 its	 original	 length.	 When	 an	
applied stretch to a connective tissue is removed, the 
elastic components recover their original length and the 
viscous components remain deformed. The amount of 
elastic and viscous deformation can vary considerably, 

depending on the amount of applied force and tissue 
temperature. Theoretically, stretching protocols produce 
deformational changes that lengthen the connective 
tissue	and	increase	joint	ROM. 

PNF uses the concept of muscle relaxation being 
fundamental to elongation of muscle tissue. In theory it is 
performed in a way that uses the proprioceptive abilities 
of	 the	GTO	(Golgi	Tendon	Organ)	and	muscle	spindle	
to relax or inhibit the muscle in order to gain a more 
effective	 stretch.	 It	 does	 by	 using	 autogenic	 inhibition	
and	 reciprocal	 inhibition.	 When	 muscle	 is	 stretched	
and	 the	 subject	 voluntarily	 performs	 an	 isometric	
contraction,	 it	 is	 thought	 that	 the	 Golgi	 tendon	 organ	
reflexively	is	stimulated	inhibiting	or	relaxing	the	muscle	
and thereby allowing the muscle to elongate. There are 
three stretching techniques included in PNF: Hold-
Relax (HR), Agonist Contraction (AC), Hold-Relax 
with Agonist Contraction (HR-AC). Some studies have 
shown that Proprioceptive Neuromuscular Facilitation 
(PNF) and Contract-Relax (CR) stretches may be 
most	 effective.	 But	 there	 are	 very	 limited	 studies	 that	
conclude	which	stretching	technique	is	more	effective	in	
improving	hamstrings	muscle	flexibility	so	this	study	is	
an	effort	to	find	out	either	HR	is	more	effective	or	AC	in	
healthy female individuals. 

 In Hold-Relax procedure, the range limiting muscle 
is	first	lengthened	to	the	point	of	limitation	or	to	extent	
that	 is	 comfortable	 for	 the	 subject.	 The	 subject	 then	
performs isometric contraction for 5 to 10 seconds 
followed by voluntary relaxation of the tight muscle. 
The limb is then passively moved into the new range 
as range limiting muscle is elongated and held for 20 
seconds. This can be repeated for 3-4 times.1

In	 AC	 stretching	 technique	 subject	 isometrically	
contracts muscle that is opposite to range limiting muscle 
(antagonist-quadriceps) and then hold end range position 
at least for several seconds. The movement of the limb is 
independently	controlled	by	the	subject	and	is	deliberate	
and slow, not ballistic.1	The	AC	 technique	 is	 effective	
when	 significant	 muscle	 guarding	 restricts	 muscle	
lengthening	 and	 joint	 movement	 and	 less	 effective	 in	
reducing chronic contractures. This technique is also 
useful when a patient cannot generate a strong, pain free 
contraction of range limiting muscle, which must be 
done	during	the	HR	procedure.	But	AC	is	less	effective	
if	subject	has	close	to	normal	flexibility.
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MATERIAL AND METHOD

Subjects: This study was approved by the Institutional 
review board and ethical Committee. The background 
of this two group comparative study was explained 
to	 the	 subjects	 in	 their	 language	 and	 the	 subjects	who	
were willing to participate were included into the study 
following an informed written consent. The sample was 
limited	to	the	female	sex	due	to	the	subjects’	availability	
of	this	gender.	The	subjects	who	full	filled	the	inclusion	
criteria were.

Inclusion Criteria 

	 1.	Healthy	females	between	18	and	40	years	

	 2.	Active	 Knee	 Extension	 ROM	 is	 less	 than	 160	
degrees

Exclusion Criteria:	Subjects	excluded	were	those	with	
history of:

 1. Higher cortical lesions

 2. Trauma 

 3. Paralysis

 4. Presence of adhesions and scar tissue

 5. Spasticity

 6. Hamstring repair or surgery, tendon transfers 

	 7.	Any	recent	hip	or	knee	injury

	 8.	Knee	deformities–e.g.	genu	varum,	genu	valgum,	
genu recurvatum 

	 9.	Hyper	mobile	joints

	 10.	Uncooperative	subjects

Materials to be used

 1. Assessment form

 2. Consent form

	 3.	Goniometer

 4. Plinth

 5. Pelvis stabilizing belt

 6. Pen

 7. Paper

	 8.	Marker

 9. Data collecting sheet

PROCEDURE

The study was done at the Physiotherapy 
Department, for a period of one week. The sample size 
was	calculated	to	be	15	in	each	group.	The	subjects	were	
randomly allotted to one of the groups using lottery 
method.	Subjects	of	each	group	received	the	following	
treatments:	Group	A	-	30	seconds	of	HR	stretching	for	
hamstrings muscle for 3 times per set for 5 days in a 
week,	Group	B	-	30	seconds	of	AC	stretching	for	3	times	
per set for 5 days in a week for hamstrings muscle.

Outcome Measures: Flexibility of Hamstrings muscle 
in the form of Perceived level of hamstrings tightness 
score	scale	and	Active	Knee	Extension	(AKE)	angle	with	
hip	flexed	 to	90	degrees	 in	 supine	was	 recorded	using	
goniometer before and after the treatment protocol.

 1. Active Knee Extension Angle:	 Goniometric	
hamstring length via the knee angle was measured 
in	the	supine	position.	All	subjects	had	their	lumbar	
lordosis supported with a lumbar roll. The distal 
tip of the lateral malleolus was marked. Therapist 
1	placed	the	hip	into	flexion	until	the	femur	was	
perpendicular to the exam table. Therapist 2 then 
placed a goniometric lever over the femur and the 
other lever toward the marked lateral malleolus. 
Therapist	 1	 then	 extended	 the	 knee	 until	 firm	
end feel was achieved; the knee angle was then 
recorded.	The	ankle	was	relaxed	during	the	final	
knee angle measurements. (Fig. 1)

Figure 1: Measurement of Active Knee Extension angle

 2. Percieved Level of Hamstring Tightness Score 
Scale:

	 	0	=	no	perceived	level	of	tightness

	 	1	=	occasionally	feel	hamstring	are	tight
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	 	2	=	frequently	feel	hamstring	are	tight

	 	3	=	constantly	feel	hamstring	are	tight.

Stretching Protocol: Stretching maneuvers and verbal 
commands were previously standardized with the 
researchers being involved in the study protocol. The 
participants were instructed on the maneuver before 
the	 procedure.	 Position	 of	 subject	 was	 supine	 with	
knee	 extension	 with	 hip	 flexion.	 Subjects	 of	 group	
A underwent HR stretching and the stretching was 
performed by having the participant in supine position 
and left thigh stabilized by the researcher with the aid of 
a	towel.	The	researcher	passively	flexed	the	participant’s	
right hip to 90 degrees and then extended knee up to his/ 
her pain threshold and position in which discomfort in 
the hamstrings was reported was marked as the starting 
position,	 at	 this	 starting	 point,	 subject	 was	 asked	 to	
perform isometric contraction of hamstring muscle 
and hold for 5-10sec. It was followed by voluntary 
relaxation of hamstrings muscle. The limb was then 
passively moved in new range as range limiting muscle 
was elongated.(Fig. 2)

Figure 2: Procedure of HR technique

Figure 3: Procedure of AC technique

Subject	of	group	B	underwent	AC	stretching	and	in	
this	subject	was	asked	to	concentrically	contracts	muscle	
opposite to range limiting muscle e.g. quadriceps and 
then hold end range position at least for 10 seconds. In 
this	 study	 subject	 was	 asked	 to	 keep	 knee	 into	 slight	
flexion	position	then	extend	knee	at	end	range	so	there	
was reciprocal inhibition of hamstring muscle and 
relaxation of hamstring muscle was occurred. After that 
move	the	limb	actively	by	subject	up	to	new	length	of	
hamstring muscle. (Fig. 3)

FINDINGS

Various studies have been conducted in the past to 
assess	the	effects	of	various	interventions	on	improving	
hamstrings	 flexibility.	 However	 limited	 studies	 have	
been performed which evaluated that which stretching 
technique	 is	 more	 effective	 to	 improve	 hamstrings	
muscle	 flexibility.	 The	 finding	 of	 this	 study	 is	 Hold	
and	Relax	was	found	to	be	more	effective	in	improving	
the length of hamstrings muscle among healthy young 
female	subjects	when	compared	to	Agonist	Contraction	
stretching technique.

RESULT

Post data were collected. For statistical analysis t-test was applied for comparison of within group and between 
group	differences	using	SPSS	14.	

Table 1: Mean value of knee angle in both group A & B and t value of same

Groups Pre (mean ± SD) Post (Mean ± SD) t-value p-value Significant
Group-A 45.60 ± 4.30 32.80	±	4.52 7.94 0.36 Yes
Group-B 41.87	±	3.85 35.73 ± 3.19 4.75 0.49 Yes
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Table 2: Mean difference of knee angle between group A & B

Groups Mean ± SD t-value p-value Significant
Group-A 12.80	±	3.28 5.647 0.475 YesGroup-B 6.46	±	2.85

Table 3: Mean value of scale & t value of same within group A&B

Groups Pre (mean ± SD) Post (mean ± SD) t-value P-value Significant
Group	A 2.60 ± 0.51 1.20 ± 0.67 6.42 0.293 Yes
Group	B 2.53 ± 0.52 1.53 ± 0.13 5.31 0.10 Yes

Table 4: Mean difference of A & B group,t value of between group A&B

Groups Mean ± SD t-value P-value Significant
A(HR) 1.4 ± 0.50 2.45 0.29 YesB(AC) 1	±	0.38

	 5.	Cheraladhan	 E.	 Sambandam,	 Sejal	 N.	 Sailor,	
Tiruttani Ramesh. Comparison of immediate 
effect	 of	 mulligan	 bent	 leg	 raise	 technique	 vs.	
passive stretching on hamstring tightness in 
healthy female volunteers International Journal of 
Current Research and Review. 2011 03(5).

	 6.	Gopi	S.	Mistry,	Neeta	 J.	Vyas,	Megha	S.	Sheth.		
Comparison	of	hamstrings	flexibility	 in	 subjects	
with chronic low back pain versus normal 
individuals.	 Journal	 of	 Clinical	&	 Experimental	
Researc. 2014 2(1).

 7. Sharman M, Cresswell A, Riek S. Proprioceptive 
Neuromuscular Facilitation Stretching: 
Mechanisms and Clinical Implications. Sport 
Med, 2006; 36(11): 929-939

	 8.	Rowlands	 AV,	 Marginson	 VF,	 Lee	 J.	 Chronic	
flexibility	 gains:	 effect	 of	 isometric	 contraction	
duration during proprioceptive neuromuscular 
facilitation	 stretching	 techniques.	 Res	 Q	 Exerc	
Sport, 2003; 74(1):47- 51

	 9.	Etnyre	BR,	Abraham	LD.	H-reflex	 during	 static	
stretching and two variations of proprioceptive 
neuromuscular facilitation techniques. 
Electroencephalogr	 Clin	 Neurophysiol,	 1986;	
63(2): 174-179

	 10.	Wallin	 D,	 Ekblom	 B,	 Grahn	 R,	 Nordenborg	 T.	
Improvement	of	muscle	flexibility:	a	comparison	
between	two	techniques.	Am	J	Sport	Med,	1985;	
13(4):	263-268

	 11.	Etnyre	 BR,	 Lee	 EJ.	 Chronic	 and	 acute	 flexibility	
of	men	 and	women	using	 three	different	 stretching	
techniques.	Res	Q	Exerc	Sport,	1988;	59(3):	222-228

There	is	also	significant	improvement	in	flexibility	
by	using	AC	technique	but	not	significant	as	HR	results.

CONCLUSION

Result	of	present	study	showed	that	Hold	&	Relax	
technique	 is	more	 effective	 in	 increasing	 flexibility	 of	
hamstring muscle compared to Agonist Contraction 
technique.

Conflict of Interest: Nil

Source of Funding: Nil

Ethical Clearance: Has been taken

REFERENCES

	 1.	Carolyn	 Kisner,	 Lynn	Allen	 Colby.	 Therapeutic	
Exercise. 5th 2007.

	 2.	Mandeep	 Kaur,	 Rajesh	 Paul,	 Sandeep	 Kumar,	
Reena	 Arora,	 Lalit	 Arora.	 A	 Randomized	
Controlled	 Trial	 to	 Compare	 the	 Effectiveness	
of Static Stretching Versus PNF Stretching of 
Hamstring	Muscles	Following	Superficial	Heat	in	
Athletes. IJSRP. 2014 July 4(7): 2250-315.

	 3.	Nagarwal	 AK,	 Zutshi	 K,	 Ran	 CS,	 Zafar	 R.	
Improvement	 of	 hamstring	 flexibility:	 A	
comparison between two PNF stretching 
techniques. International Journal of Sports 
Science and Engineering. 2015 4(1): 25-33. 

	 4.	Odunaiya	 NA,	 Hamzat	 TK,	 Ajayi.	 The	 effects	
of	 static	 stretch	 duration	 on	 the	 flexibility	 of	
hamstring	muscles.	African	journal	of	biomedical	
research.	2005	8:	79-82.	



To Compare the Effect of Home Based Program and 
Supervised Occupational Therapy Program in Adhesive 

Capsulitis Patients with Diabetes Mellitus

Deepshikha Gupta1, Ona P Desai2, Shishir Rastogi3

1Assistant Professor, 2Professor and Head of Department, Department of Rehabilitation Sciences, 
3Professor and Head of Department, Department of Orthopaedics, Jamia Hamdard, New Delhi, India

ABSTRACT

Background: Adhesive Capsulitis is most common in patients with Diabetes Mellitus. It limits the daily 
activities of the patient by causing pain around their shoulder and reducing range of motion (ROM) of their 
joints.	Therapeutic	exercises	are	given	 in	 institution	as	well	as	at	home	as	home	program.	But	 there	are	
patients	who	are	unable	 to	attend	clinic	regularly	due	to	 low	economic	condition,	 lack	of	 time,	 jobs	and	
household	chores.	The	purpose	of	this	study	is	to	assess	the	efficacy	of	supervised	Occupational	Therapy	
programme and home programme in patients of Adhesive Capsulitis with Diabetes Mellitus.

Methodology: 35	subjects	were	taken	and	assessed	at	the	beginning	and	re-evaluated	at	the	end	of	4	week	
rehabilitation program, using the following:

Shoulder pain and disability index (SPADI)

Universal	Goniometer	for	range	of	motion	of	shoulder

Occupational therapy evaluation performa 

Result:	Though	patients	of	both	 the	groups	 showed	no	 significant	difference	 in	mean	value	of	 any	of	 the	
variables	which	means	both	supervised	OT	as	well	as	home	based	OT	are	equally	effective	in	bringing	the	
improvement	in	adhesive	capsulitis	patients	in	terms	of	pain	and	ROM	but	the	mean	disability	score	of	subjects	
of	supervised	OT	group	(12.32)	was	found	to	be	better	than	those	doing	exercises	at	home	(18.90)	which	means	
to have more improvement in shoulder disability, supervised OT is better than the home program.

Conclusion: The	findings	of	the	study	suggests	that	home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute for adhesive capsulitis patients with diabetes 
mellitus, but to have better improvement in shoulder disability supervised OT is better than home based 
exercise program.

Keywords: Adhesive Capsulitis, Diabetes Mellitus, Supervised OT program, Home Based OT program

Corresponding Author:
Dr.	Deepshikha	Gupta
Assistant Professor, Department of Rehabilitation Sciences
Jamia Hamdard, New Delhi
Mobile:	9650823750
Email:	otdeepshikha93@gmail.com

INTRODUCTION

Among the general musculoskeletal conditions, 
Adhesive Capsulitis is one of the most common 
conditions	 to	 affect	 the	 general	 population.	 Adhesive	
capsulitis	 is	 reported	 to	 affect	 2-5%	 of	 the	 general	
population,[2] increasing to 19% with type 2 Diabetes 
and thyroid diseases.[3] The condition is most commonly 
reported between the ages of 40 and 65 years.[4] It occurs 
as	the	area	around	shoulder	joint	thickens	and	contracts.	
It sometimes also occur due to prolonged immobilisation 
of	shoulder	joint.
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Adhesive capsulitis limits the daily activities of 
the patient by causing pain around their shoulder and 
reducing	 range	 of	 motion	 (ROM)	 of	 their	 joints.[5] 

Adhesive Capsulitis especially decreases the abduction, 
internal rotation and external rotation of the shoulder and 
the patient in the initial phase complains of limitation in 
their	activities	and	pain	in	the	shoulder	joints	(Hamdan	
et al. 2003). Based on the etiology Adhesive capsulitis 
can	 be	 classified	 as	 primary	 and	 secondary.	 Primary	
Adhesive Capsulitis is an idiopathic condition where 
the exact underlying cause is unknown.[6]Adhesive 
Capsulitis associated with a known underlying disorder 
is considered to be secondary.[7] The freezing phase is 
marked	by	a	gradual	onset	of	diffuse	shoulder	pain	lasting	
from	2-9	months.	The	stiffening	phase	 is	characterised	
by progressive loss range of motion that may last up to 
1	year.	The	final,	thawing	phase	constitutes	a	period	of	
gradual motion improvement. Once in this phase, the 
patient may require up to 9 months to regain a functional 
ROM. [8]	[9]	[10]	[11]

Proprioceptive Neuromuscular Facilitation (PNF) 
stretch is one of the various interventions used by 
occupational therapist to treat conditions of shoulder 
complex. PNF stretch is a technique commonly used in 
clinical environments to enhance both active and passive 
range of motion with the ultimate goal being to optimize 
motor performance and rehabilitation.[14] 

Rehabilitation program can be given under 
supervision of therapist in the center as well as home 
program. But there are patients who are unable to attend 
clinic regularly due to low economic condition, lack of 
time,	 jobs	 and	 household	 chores.	 This	 study	 is	 being	
conducted	to	assess	 the	efficacy	of	 institution	based	as	
well as home program for patients of Adhesive Capsulitis 
with Diabetes Mellitus.

MATERIAL AND METHOD

Study Design: A comparative Experimental Research 
Design

Subjects: A convenience sample of 35 patients were 
taken. Males and females of Adhesive Capsulitis with 
Diabetes Mellitus, with age group 40-60 were included. 
Those with history of any life threatening disease or 
history	of	 any	musculoskeletal	 injury,	 traumatic	 injury	
or shoulder pain due to fracture or any other pathology 
in past 6 months were excluded. 

Procedure: Necessary permission was taken from 
head of rehabilitation department for data collection.
Subjects	 were	 informed	 about	 the	 nature	 of	 the	 study	
and consent form was taken. 35 patients of Adhesive 
Capsulitis with Diabetes Mellitus were taken after the 
fulfilment	of	exclusion	and	inclusion	criteria.	They	were	
divided into two groups, institution based supervised 
occupational therapy program and home based exercise 
program, randomly. There were 16 patients in supervised 
occupational therapy group and 19  in home based 
occupational therapy group. Each patient was assessed 
on OT evaluation performa, universal goniometry and 
Shoulder Pain and Disability Index (SPADI). Patients in 
Institution based supervised occupational therapy group 
came to the department 5 days a week 45 minutes each 
session for 4 continuous weeks.

Patients getting home based exercise programme 
were called for follow up at the end of two weeks and 
all the activities were graded. They were given home 
exercise program pamphlet with exercises, dosage and 
precautions explained in it. All 35 patients were re-
evaluated at the end of 4 week rehabilitation program 
on	the	same	scales	to	see	the	difference	in	the	dependent	
variables.

OUTCOME MEASURES/SCALES

Shoulder Pain and Disability Index (SPADI): It is 
a self- administered questionnaire consisting of items 
grouped into pain and disability subscales. Rating is on 
visual analogue scale and the mean of the two subscales 
are combined to produce a total score ranging from 0 
(best) to 100 (worst). The SPADI was designed to 
measure the impact of shoulder pathology in terms of 
pain and disability for both current status and change 
over time. SPADI can be used as an outcome measure in 
Adhesive Capsulitis patients.8

Universal Goniometer for Range of Motion of 
Shoulder

It is the instrument most commonly used to measure 
joint	position	and	motion	in	the	clinical

Setting. Typically the design includes a body and 
two thin extensions called arms - a

Stationary arm and a moving arm. In this study a full 
circle goniometer has been Used.
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Occupational Therapy Evaluation Performa

DATA ANALYSIS

Master chart was prepared on the excel sheet 
taking	the	pre	and	post	values	of	the	different	variables	
of SPADI and ROM for both the groups. Paired t-test 
was used to compare the pre-test and post-test values 
of shoulder pain, shoulder disability and shoulder 
range of motion as measured on SPADI and Universal 
Goniometer	 respectively	 through	 SPSS	 software	 17.0.	
Mean of age and gender of all 35 patients was taken. 
Mean, standard deviation and t-value for all the variables 

of SPADI (pain, disability and total SPADI score) and 
ROM	(flexion,	abduction,	external	rotation	and	internal	
rotation) was taken for both the groups.

FINDINGS

Data was analyzed using paired t-test for both the 
groups and the t-value for pain score, disability score, 
total	SPADI	score,	flexion,	abduction,	external	rotation	
and internal rotation of shoulder were respectively as 
shown	 in	 TABLE-1,	 TABLE-2,	 TABLE-3,	 TABLE-4,	
TABLE-5,	TABLE-6	and	TABLE-7	respectively.

Table 1: Comparison of pre and post pain score between group 1 and group 2

Pain
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 60.88 12.87 61.26 14.746 .082NS

Post 21.00 11.825 21.79 8.297 .231NS

NS	=	Non-significant

Table 2: comparison of pre and post of disability score between group 1 and group 2

Disability
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 46.92 10.065 42.85 15.653 .895NS

Post 12.32 9.240 18.90 9.989 2.008*

NS=	non-significant;	*significant	at	.05	level

Table 3: comparison of pre and post of total SPADI score between group 1 and group 2

Total SPADI
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 52.72 10.489 50.34 14.126 .557NS

Post 17.52 8.330 20.07 8.730 .882NS

NS	=	Non-significant

Table 4: comparison of pre and post of flexion between group 1 and group 2

Flexion
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 134.06 27.339 113.42 33.419 1.950NS

Post 165.00 16.330 157.37 18.810 1.269NS

NS	=	Non-significant
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Table 5: comparison of pre and post of abduction between group 1 and group 2

Abduction
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 93.75 37.925 95.79 27.349 .184NS

Post 134.06 35.927 131.84 28.685 .203NS

NS= Non-significant

Table 6: comparison of pre and post of external rotation between group 1 and group 2

External rotation
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 38.75 23.274 39.21 21.296 .061NS

Post 62.19 26.011 63.68 23.502 .179NS

NS= Non-significant

Table 7: comparison of pre and post of internal rotation between group 1 and group 2

Internal 
rotation

Group 1 (N = 16) Group 2 (N = 19)
t-value

Mean Standard deviation Mean Standard deviation
Pre 53.44 12.612 48.68 14.705 1.016NS

Post 69.69 4.644 66.32 6.840 1.672NS

NS=	Non-significant

Inference: The	 t-value	 of	 pre	 pain(.082)	 and	 post	
pain(.231), pre total SPADI score (.557) and post total 
SPADI	score	(.882),	pre	flexion	(1.950)	and	post	flexion	
(1.269),	pre	abduction(.184)	and	post	abduction	(.203),	pre	
external rotation(.061) and post external rotation(.179), pre 
internal rotation(1.016) and post internal rotation(.1672) 
suggests	 results	 to	 be	 non-significant	 for	 both	 groups,	
which	means	home	based	OT	program	is	as	effective	as	
supervised OT program for patients of adhesive capsulitis 
with	diabetes	mellitus.	But	t-value	of	pre	disability(.895)	
and	post	disability(2.008)	suggests	result	to	be	significant	
p<.05 for group 1, which means supervised OT program 
had	 better	 effect	 on	 shoulder	 disability	 of	 adhesive	
capsulitis with diabetes mellitus.

DISCUSSION

The	purpose	of	this	study	was	to	assess	the	efficacy	
of occupational therapy intervention in both home 
based program as well as supervised occupational 
therapy program in patients of Adhesive Capsulitis with 
Diabetes	Mellitus.	Total	35	subjects	were	taken	and	were	
divided into two groups randomly. They were given 

supervised occupational therapy program in institute and 
home based occupational therapy program respectively. 
Occupational therapy evaluation performa and shoulder 
Goniometry	 was	 done	 on	 the	 subjects.	 Shoulder	 pain	
and	 disability	 index	 (SPADI)	 was	 filled	 by	 them	 and	
scoring was done accordingly as it was suggested by 
Einar		Kristian	Tveita	et	al	in	2008	that	SPADI	can	be	
used as an outcome measure in patients with adhesive 
capsulitis.8	 From	 the	 35	 subjects	 24	 were	 female	 and	
11 were males. In group 1, there were 3 males and 13 
females	whereas	in	group	2,	there	were	8	males	and	11	
females.	Age	group	of	the	subjects	was	40-60	years	with	
the mean age 49.937 for group 1 and 49 for group 2.

The rehabilitation programme consisted active 
ROM, active assistive ROM, active stretching and 
strengthening	 exercises	 of	 shoulder	 joint	 as	 well	 as	
precautions	for	the	care	of	affected	shoulder.	Sarah	Russell	
also conducted a blinded, randomized, controlled trial 
in 2013 assessing conservative management strategies 
for frozen shoulder.18The treatment for supervised 
OT group was given for 45 minutes per session for 5 
sessions a week. Home based OT group was also asked 
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to do the exercises for 5 days a week, once in a day. The 
rehabilitation program was run for 4 weeks for both the 
groups as it was concluded by Jurgel J et al in 2005 that a 
4 week rehabilitation program improved shoulder active 
range of motion in patients with frozen shoulder.21

The result of the present study suggests that home 
based	 exercise	 program	 is	 as	 effective	 as	 supervised	
occupational therapy program given in institute for 
adhesive capsulitis patients with diabetes mellitus. 
Result is supported by the study of Rupali Sen et al 
in 2014 who did a comparative study on home-based 
exercise program Vs. institution based occupational 
therapy	in	improving	hand	skills	in	post	collies’	fracture	
and concluded that both home exercise program and 
institution based occupational therapy are equally 
important	 for	 reducing	 pain	 and	 stiffness	 and	 also	 for	
increasing pain free ROM, muscle strength and hand 
skills	in	colles’	fractures.17 Though patients of both the 
groups	showed	no	significant	difference	in	mean	value	
of any of the variables which means both supervised 
OT	as	well	as	home	based	OT	are	equally	effective	 in	
bringing the improvement in adhesive capsulitis patients 
in terms of pain and ROM but the mean disability score 
of	subjects	of	supervised	OT	group	(12.32)	was	 found	
to	be	better	than	those	doing	exercises	at	home	(18.90)	
which means to have more improvement in shoulder 
disability, supervised OT is better than the home 
program.	This	difference	is	supported	by	Sarah	Russell	
et al who, in 2013, found that hospital based exercise 
class can produce a rapid recovery from frozen shoulder 
and	is	more	effective	than	a	home	exercise	program.18

CONCLUSION

The	 findings	 of	 the	 study	 suggests	 that	 there	 is	
no	 significant	 difference	 in	 the	 mean	 value	 of	 pain	
and ROM of shoulder between two groups but the 
mean	 disability	 score	 of	 subjects	 of	 supervised	 OT	
group (12.32) was found to be better than those doing 
exercises	 at	 home	 (18.90).	 Thus	 it	 is	 concluded	 that	
home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute 
for adhesive capsulitis patients with diabetes mellitus, 
but to have better improvement in shoulder disability 
supervised OT is better than home based exercise 
program.	 Thus	 the	 patients	 who	 cannot	 afford	 the	
regular hospital charges or live in remote areas with poor 
availability of rehabilitation services or due to any other 

significant	 reason	 cannot	 come	 to	 the	 institute,	 can	be	
given home based exercise program, with proper follow 
ups, for improvement in the symptoms.
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ABSTRACT

Introduction: Foot pain is one of the presenting musculoskeletal condition usually encounter by Physical 
therapists. It is also found that fashion trends led the choices of footwear especially among females and 
there’s	vast	range	of	versatility	in	female	footwear.

Objective: This study was conducted to determine the frequency of foot pain and its association with foot 
wear in young female DPT students.

Method: The cross-sectional survey design was used. A self-administered questionnaire was distributed 
among	333	female	students	aged	18	to	25	years.	Data	forms	was	divided	and	distributed	between	all	five	
years	of	DPT	in	IPMR	and	Ojha	campus	of	Dow	University	of	Health	Science.

Results: More than half (56.6%) of the participants reported foot pain in past three months using NIS 
(numeric intensity scale). 53.7% of the participants thought that this pain was associated with footwear. 
Among	footwear	choices	jogger’s	and	canvases	was	the	first	choice	followed	by	pumps	&	pointed	toe	box	
as second choice, 52.3% and 30.9% respectively. Statistically, there were found no association between foot 
pain and foot wear.

Conclusion: The results of the study has shown that more than half of the participant experienced foot pain 
disregarding	the	fact	of	jogger’s	and	canvases	was	the	top	most	choice	of	participants.	Therefore,	there’s	
needing to create awareness regarding footwear choices that accommodates the foot biomechanically and 
ergonomically in correct position.

Keywords: Foot pain, foot wear, Hallux valgus.
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INTRODUCTION

Foot pain is one of the common musculoskeletal 
conditions that is being treated by physical therapist 
[1} In a recent APMA (American Podiatric Medical 
Association) survey 51% of adults reported that they 
have restricted activities of daily livings due to foot pain, 
still they have little knowledge about podiatrist and they 
would rather seek primary care physician (PCP)[2].

It is highly prevalent, as one in three people 
aged above 65 years experienced foot pain. [3][4][5][6]. 
Factor  may be responsible for producing foot pain 
like	 increased	 age,	 gender,	 ill-fitted	 footwear,	 obesity	
and chronic degenerative diseases[2]. A study held in 
Northwest	Adelaide,	Australia	indicated	that	one	in	five	
people	 over	 age	 18years	 have	 reported	 foot	 pain	with	
higher prevalence in females [7]. In Asian population, 
50 percent of young urban working women reported 
recurrent	 nontraumatic	 foot	 pain	 and	 68.4%	 believed	
that the pain is associated with the footwear they wore 
at work [3].

The	popular	summertime	Flip-flops	 tends	 to	cause	
heel	pain	and	conditions	like	overuse	injuries	of	muscle	
(tibialis	anterior)	and	 toes	 that	have	been	 identified	by	
podiatrists [13].	 Furthermore,	 walking	 with	 flip-flops	
resulted in shorter stride, decreased stance time, and 
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smaller	ground	reaction	force	(GRF)	impulse,	and	larger	
ankle contact angle in comparison with running shoes 
among both gender [8].

It has also been evident that wearing high heels and 
shoes with pointed toe box to be associated with the 
development of corns, lesser toe deformity and hallux 
valgus (bunion) [10].

The shoe toe box (shape and volume) is also 
significant	 in	 terms	 of	 producing	 ill-effects	 on	 foot’s	
health like high heels. Decreased volume of toe box 
causes cramping of the toes that have been linked 
to	 produce	 foot	 deformities,	 joint	 pathologies	 and	
forefoot lesions [11]. Development of metatarsalgia, 
callus formation and a higher risk of ulceration under 
metatarsal heads have also been shown to be related 
with increased forefoot plantar pressure [9].	A	significant	
association of 43 percent has been found between the 
shoes with narrow toe box and hallux valgus (bunion 
formation) [9].

Occurrence of foot pain associated with the type of 
footwear has been observed in epidemiological data that 
suggests that people show ignorant behaviour towards 
footwear because they prefer to choose fashion trends 
over comfort and ease but later in life they eventually end 
up with developing deformity or pathologic conditions 
such as hallux valgus, pes planus, plantar fasciitis, 
calcaneal spur etc.

So, the purpose of this study was to determine the 
frequency of foot pain and its association with footwear 
among young female DPT students of Dow University 
of Health Sciences.

METHOD AND MATERIALS

Research Design: A cross-sectional (self-administered) 
questionnaire survey design.

Study Settings: The study settings included IPMR 
(DUHS)	and	Ojha	campus	(DUHS).

Exclusion Criteria 

 z Any congenital deformity

 z Any foot pathological or degenerative condition, 
fracture or sprain resulting in traumatic foot pain.

 z Male students.

Inclusion Criteria:

 z young	female	DPT	students	aged	18-	25years.

Duration of Study:

 z The duration of the study was 3 months after 
approval of synopsis.

Sampling Technique:

 z Nonprobability purposive sampling technique.

Sample Size:

 z A sample size of 333 was calculated through 
Open	Epi	 version	 3.0	with	 a	 frequency	 of	 68.4%	
(participants with foot pain attributed the pain to 
footwear),	 confidence	 limits	of	5%,	data	effect	of	
1%	and	confidence	level	95%.

METHODOLOGY

Demographics

 z Included age, year of study, height, weight, and 
BMI.

Subjects

 z Female	DPT	students	aged	between	18-25	years.

Tools

 z The tool used for the assessment of pain intensity 
was numeric intensity pain scale (NIS), which 
represented	the	intensity	of	their	pain.	where	0=no	
pain,	5	=	moderate	pain	and	10=unbearable	pain.

 z The scale of NIH (National Institute of Health) 
BMI	 calculator	was	 used	with	 categories	 defined	
as	 underweight	 <	 18.5,	 normal	weight	 18.5-24.9,	
overweight	25-29.9	and	obese	>	30	or	more.

Questionnaire

 z The questionnaire was divided into 2 parts. The 
first	part	covered	questions	regarding	footwear	and	
second part contained questions regarding pain.

 z Participants were asked to specify the type of 
footwear that they usually wear to university.

 z They were also asked about the duration for which they 
continuously wore the shoe in a day. Other question 
included	subject’s	opinion	on	whether	they	think	that	
footwear	affects	their	body	image/appearance.
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 z The second part of the questionnaire covered 
questions regarding foot pain. Participants were 
asked if they had experienced foot pain in the past 
3 months.

 z The participants were asked about the location of 
pain which was divided into various parts of foot 
like the heel, medial side/arch of the foot, the sole 
of foot, base/ball of toes, toes of the foot, big toe or 
base of big toe.

 z The participants were asked if they believed that 
their pain was associated with footwear and for the 
reasons they thought were behind this pain related 
to footwear.

STATISTICAL ANALYSIS

Data was entered and analysed using IBM-SPSS 
version 23.0, count and percentages were reported for the 
baseline information of samples on age, BMI, year of study, 
type of footwear, duration for which shoes were worn 
continuously in a day, reason for choosing that footwear, 
pain experienced in past three months, and other associated 
factors that were linked with the type of footwear. Pearson 
chi-square	 test	 was	 applied	 to	 find	 out	 the	 association	
between the variables. Bar chart and pie chart are also used 
to give the graphical representation of the results. A p-value 
less	than	0.05	were	considered	significant.

RESULTS

333 samples participated in the study, where 52.9% 
aged more than twenty-one years old, 32.7% studying in 
fourth year and 35.4% samples were found underweight. 
(Table 1)

Table 1: Baseline Information of Studied Samples
(n = 333)

Characteristics n %

Age	Group <=	21	years 157 47.1
>	21	years 176 52.9

Year of Study

First year 59 17.9
Second year 31 9.4
Third year 74 22.4
Fourth year 108 32.7
Final year 58 17.6

BMI Underweight 91 35.4
Normal 144 56.0

Overweight 19 7.4
Obese 3 1.2

52.3%	 samples	 wear	 jogger’s	 canvas	 and	 25.5%	
samples	 reported	 that	 they	 wear	 flat	 sandals	 usually	
for the university, 30.9% used pumps/pointed toe box. 
(Table 2)

Table 2: Type of footwear usually wears to 
university

Footwear n %
Khusa 17 5.1

Kholapori 8 2.4
Heels two or more 13 3.9
Heels two or less 17 5.1

Flat sandals 85 25.5
Flip	flops 7 2.1

Joggers/ canvas 174 52.3
Pumps/ pointed toe box 103 30.9

33.9% samples said they wear the shoes for more 
than	 8-hours	 continuously	 in	 a	 day,	 86.5%	 samples	
choose their type of shoes because of comfort support, 
17.4% said due to fashion trends. (Table 3)

Table 3: Duration of Footwear and Reasons for choosing

Characteristics n %

For how many 
hours do you 

wear the shoes 
continuously	a	day?

<6hrs 35 10.5
6hrs 78 23.4
8hrs 107 32.1
>8hrs 113 33.9

Reason For 
Choosing This 

Footwear

comfort	&	
support 288 86.5

value cost 5 1.5
color 

matching 28 8.4

brand 9 2.7
fashion 
trends 58 17.4

70.3%	 samples	 thought	 that	 footwear	 affects	 their	
body image/appearance.

56.6% of the participants said that they experienced 
the foot pain in last three months where 26.6% reported 
the frequency of the pain as most of the day, 22.9% said 
once a month.

48.4%	samples	experienced	pain	in	heel	and	26.1%	
felt it in the sole of foot. (Table 4)
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Table 4: Effect on body image, the experience of foot pain and location of pain

Characteristics n %

Do	you	think	your	footwear	affects	your	body	image/	
appearance?

Yes 234 70.3
No 56 16.8

Don’t	know 43 12.9

Have	you	experienced	foot	pain	in	past	three	months?
Yes 188 56.5
No 145 43.5

If	yes,	how	many	times	have	you	experienced	it?

Most of the day 50 26.6
Once a day 32 17.0

Once a week 40 21.3
Once a month 43 22.9

Others 23 12.2

Where	do	you	experience	the	pain?

Heel 91 48.4
Medial side arch 36 19.1

Sole of foot 49 26.1
Base of toes or ball of 

toes 22 11.7

Toes 19 10.1
Big toe 13 6.9

Base of big toe 13 6.9
Others 6 3.2

59.3%	samples	rated	their	pain	as	moderate	pain	with	a	score	from	4-6,	14.1%	of	the	samples	suffered	unbearable	
or	 severe	pain.	53.7%	 thought	 this	pain	was	associated	with	 footwear,	41.5%	said	flatness	of	 shoe	 is	one	of	 the	
reasons	for	this	pain.	48.1%	participants	reported	that	they	took	rest	when	they	experienced	the	pain.	19.8%	sample	
said	they	do	nothing,	23.5%	sample	said	household	chores	and	40.1%	sample	said	walking,	jogging	and	exercise	
activities were compromised due to this pain. (table 5),

Table 5: severity of pain, its association and reason behind

n %

On	a	scale	of	1-10,	how	severe	is	your	pain?

No pain 1 0.6
Mild pain (1-3) 46 26.0

Moderate pain (4-6) 105 59.3
Unbearable/ severe pain (7-10) 25 14.1

Do	you	think	your	pain	is	associated	with	footwear? Yes 101 53.7

Reason behind this pain

ill-fitted	shoe 8 7.5
Tight shoe 20 18.9
High Heel 10 9.4
Flatness 44 41.5

Hard Sole 23 21.7
Pointed narrow toe box 17 16.0

Others 9 8.5
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Conted…

What	do	you	do	when	you	experience	pain?

Rest 90 48.1
Painkillers 15 8.0

Icing 13 7.0
Massage 38 20.3
Exercise 15 8.0

Change the footwear 29 15.5
Nothing 37 19.8

Which	activities	are	compromised	due	to	your	pain?

Studies 21 11.2
Household chores 44 23.5
Walk,	jog,	exercise 75 40.1

Travelling 35 18.7
Others 10 5.4
None 41 26.3

6.5%	samples	complained	of	mild	pain	which	affects	their	studies,	13.5%		found	with	moderate	pain	and	12%	
samples	found	with	severe	pain,	27.9%	samples	of	moderate	pain	were	affected	with	household	chores,	48%	sample	
of	severe	pain	complained	their	walk,	jog	and	exercise	activities		were	affected,	10.9%	of	mild	pain	samples	said	that	
it	affects	on	traveling,	however	there	was	no	significant	association	found	between	severity	of	pain	and	activities	that	
need to be compromised by the samples . (Table 6)

Table 6: Association of Severity of Pain with activities being compromised

Compromised Activities
Mild pain (1-3) Moderate pain (4-6)

Unbearable/ severe 
pain (7-10) p-value

n % n % n %

 
yes 3 6.5 14 13.5 3 12.0

0.64
no 43 93.5 90 86.5 22 88.0

House hold 
chores

yes 9 19.6 29 27.9 5 20.0
0.60

no 37 80.4 75 72.1 20 80.0
walk,	jog	
,exercise

yes 15 32.6 43 41.3 12 48.0
0.48

no 31 67.4 61 58.7 13 52.0

travelling
yes 5 10.9 20 19.2 8 32.0

0.17
no 41 89.1 84 80.8 17 68.0

others
yes 2 4.4 6 5.8 1 4.0

0.96
no 43 95.6 98 94.2 24 96.0

none yes 19 52.8 16 18.4 3 14.3 N.A
no 17 47.2 71 81.6 18 85.7

*p-value obtained using Pearson chi-square test

DISCUSSION

Foot pain is one of the common musculoskeletal 
condition that is being treated by Physical therapist [1]. 
To	 our	 knowledge,	 this	 study	 is	 the	 first	 survey-based	

study that has been conducted in Pakistan so far. Our 
targeted population was young female students with the 
mean age more than twenty-one years (52.9%). The two 
main	aims	of	the	study;	first,	to	determine	the	frequency	
of foot pain among young female DPT students of Dow 
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university health sciences. Second, the association 
between the foot pain and the footwear. Other variables 
were also measured which includes: BMI, type of 
footwear, duration, reason of footwear choices, intensity 
of pain, location and relieving measures.

In our study, we have found that 56.6 percent of the 
total participants have experienced foot pain in past three 
months and that our results are similar with a Singaporean 
study in which half (50%) of the participants complained 
the non-traumatic foot pain at least once a month [3]. 53.7 
percent of the participants in our study also felt that this 
pain	 is	associated	with	 footwear	and	flatness	might	be	
the most frequent cause of pain. More than half of the 
participants (59.3%) described their pain of moderate 
intensity on NIS ---(numeric intensity scale).

In previous studies, the shape of the shoe toe box 
is	 seen	 to	 be	 found	 significantly	 influential	 on	 foot’s	
biomechanics and hence found to be producing foot 
pain	and	joint	deformity	[11], [12] as with pointed- narrow 
toe box [13]. In our study, it is shown that 30.9% of the 
participants used to wear pumps and pointed toe box 
which also the second most common footwear choice 
made by young female students.

There is found a strong link between footwear 
choices and the body image or appearance as 70.3 
percent	of	the	participants	thought	that	footwear	affects	
their overall body image. It has been shown previously 
that fashion trends and styles are the main components 
of	 choosing	 any	 type	 of	 footwear	 rather	 than	 foot’s	
health [8]. In contrast, only 17% participant chooses 
the footwear of fashion trends in our study. One of the 
interesting	findings	of	 this	study	was	 that	86.5	percent	
of the participants choose their footwear because of 
comfort and support yet, more than half of the sample 
reported the foot pain which is of moderate intensity 
(59.3%) on most of the day (26.6%) and heel, being the 
most	frequent	location	of	pain	to	occur	(48.4%).

However, there is no association found in our 
study between the footwear and foot pain statistically. 
Foot health is the area of least concern of an individual 
when it comes to health problems as only 2 in 10 US 
adults give a thought regarding foot health [1]. Therefore, 
the data available is limited enough to correlate the 
potential	 adverse	 effects	 of	 ill-fitted	 footwear	 and	 the	
corresponding foot pathologies. Further studies need to 
be conducted to give the vivid relation between footwear 
and associated problems.

CONCLUSION

It is evidently proven that diverse types of footwear 
impacts	 differently	 on	 foot’s	 health	 and	 the	 prevalence	
of foot pain is increased comparatively from past years. 
It may be associated to higher variation among footwear 
designs and style. It is also observed that fashion trends and 
overall	body	appearance	have	great	significance	in	making	
choices	of	purchasing	 footwear.	There’s	 a	need	 to	create	
awareness among general population to make appropriate 
footwear	 choices	 that	 fit	 in	 properly	 and	 accommodate	
biomechanically and footwear designers also need to 
produce shoes which are ergonomically correct.
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ABSTRACT

Purpose of study:	Instrument	test	can	provide	quantitative	value	to	which	a	patient’s	performance	can	be	
compared,	but	most	such	tests	cannot	be	conducted	efficiently	in	diverse	setting.	Hand-held	Dynamometer	
is an exception. In the hands of a tester with adequate strength and skills.

Methodology: 300 healthy individuals between the age groups of 6- 50 years were selected and were 
randomly	assigned	 to	 three	 study	groups.	Group	1(	6-18)years	 ,group	2	 (18-30	 )	years	 andgroup	3	 (30-
50)	years.	All	subjects	were	tested	thrice	and	the	best	of	three	attempts	was	recorded.	Thirty	seconds	time	
interval was maintained between each handgrip strength testing 

Results: The	mean	difference	age	group	 in	our	study	was	 (6-18).(18-30).(30-50).years.	 the	findings	of	 the	
present	study	indicated	a	gradual	increment	of	both	right	and	left	hand	grip	strength	from	6	to	18	years	in	male.

Conclusion: study	generated	normative	values	of	hand	grip	according	to	gender	and	different	age	group	
(6-18).(18-30).(30-50).The	gender	differences	 in	grip	 strength	was	 statically	 significant	with	higher	grip	
strength found in males than females

Keywords: grip strength , hand held dynamometer

INTRODUCTION

From early childhood it is necessary to produce 
enough grip force to manage independently every day 
tasks	such	as	eating	and	playing.	Grip	strength	is	important	
as a measure of general health and is often estimated in 
screening of normal motor function. It is also regarded as 
one of the most reliable clinical methods for estimation of 
strength and is used extensively on adults (1)

A literature review published several years ago 
intimated that Dynamometrically measured grip strength 
may have value as a predictor of important outcomes [2].
Instrument test can provide quantitative value to which 
a	patient’s	performance	can	be	compared,	but	most	such	
tests	cannot	be	conducted	efficiently	in	diverse	setting.	
Hand-held Dynamometer is an exception in the hands of 
a tester with adequate strength and skills (, 3].

An estimation of grip strength is made to identify the 
level of development and degree of disability. It is also 
used for treatment planning and evaluation. One problem 
is, however, a lack of relevant developmental norms for the 

grip strength of children. There are few studies presenting 
data for grip strength in large groups of children and the 
most	 recent	 are	 from	 the	 1980s,	 providing	 data	 from	
children in the USA [] and Australia [1)

The instrument has been found to have good 
reliability in healthy adults [3]It is therefore essential to 
obtain an estimate of the average grip strength and the 
variations	 that	exist	 in	children	of	different	ages	 .	Full	
function and adequate strength of hand are necessary for 
dealing with demands of daily life. Hand grip strength 
is used in clinical settings as an indicator of overall 
physical strength and health [4]. Hand strength has been 
identified	 as	 important	 factor	 predicting	 disability	 in	
musculoskeletal disease [5It even predicts complications 
and general morbidity after surgical interventions , 
general disability and future outcomes in older age.

The	jamar	Dynamometer	has	been	found	to	give	the	
most accurate and acceptable measure of grip strength. 
Hand grip strength is positively correlated to height, 
weight, body mass index (BMI) and hand anthropometric 
measurements in healthy Indian man. [7]. 
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Hand grip strength as measured by maximum 
voluntary contraction have a positive relationship with 
body weight height Body mass index and body surface 
area as investigated by various researcher in varied 
population of athletes, children and adolescents. A 
biological axiom of “Use it or lose it” applies to hand 
function [8]. 

The	power	of	grip	 is	 the	 result	 of	 forceful	flexion	
of	all	fingers	joints	with	a	maximal	voluntary	force	that	
the	 subject	 is	 able	 to	 exert	 under	 normal	 bio	 kinetic	
conditions (Richards et al. 1996 and Bohannon 1997)
[8].The relationship between handgrip strength and a 
number	 of	 variables	 included	 morbidity	 (	 klidjian	 et	
al.	 1980),mortality	 (Phillips	 1986),the	 risk	 of	 falling	
(Wickham	et	al.	1989),anthropometric	 traits	 (Ross	and	
Rosblad	2002;	Malina	et	 al.1987;Koley	et	 al.	2009),	 a	
range of functional ability variables ( Hughes et al 1997; 
Hyatt	et	al.	1990)and	nutritional	status	(Guo	et	al.	1996)	
have been reported [9].

Wellbeing	 and	 proper	 fitness	 of	 musculoskeletal	
system is one of the important factors to carry out daily 
activities, gripping and pulling strength is part of it. . The 
hand circumference had the strongest correlation with 
maximum grip strength in both males and females for 
right hand [10].	Hand	grip	strength	can	be	quantified	by	
measuring the amount of static force that the hand can 
squeeze around a Dynamometer [11]

AIM OF THE STUDY

To	determine	the	age	related	differences	in	handgrip	
strength among healthy Indian male and female in the 
following	age	groups	between	 the	age	group	of	 (6-18)
years	,	(18-30	)	years	and	(30-50	)	years.

HYPOTHESIS

Null Hypothesis: (N0)

There	 will	 be	 no	 significant	 variation	 seen	 in	
handgrip strength in Indian males and females

Alternate Hypothesis:- (N1)

There	will	be	significant	variation	seen	in	handgrip	
strength in Indian males and females.

MATERIAL AND METHODOLOGY

Design of the Study: Survey.

Sample Setting: CAEHS Meerut

Village Meewa, Meerut

Vidyawati public school Meerut

Vishesh public school Meerut

Sample Size:	300	subject	were	taken	with	50	male	and	
50 female in each age group

Sample Design: Random sampling

Tools for data collection:

 1. Hand grip Dynamometer.

	 2.	Weighing	machine

 3. Measuring tape.

 4. Pen.

	 5.	Writing	pad.

Criteria for Sampling

Inclusion Criteria

 z Subject	 who	 don’t	 have	 any	 musculoskeletal	
disorder in upper limb.

 z Individual who can read, write and understand 
follow command.

 z Gender	-	Both	male	and	female.

 z No restricted movement of the upper limb.

 z No history of fracture.

Exclusion Criteria

 z Subject	with	cervical	or	upper	limb	musculoskeletal	
disorders.

 z History of fracture of shoulder, arm, elbow, forearm 
and	wrist	joint.

 z Restriction	of	movement	of	upper	limb	joints.

 z Any	 history	 of	 inflammatory	 joint	 disease,	
neurological	 disorders	 or	 injury	 to	 upper	 limb	
extremity.

 z Tightness, deformity, and contracture in upper limb. 

 z Any bony disease.

 z Heart failure.
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PROCEDURE

The research work has been approved by the 
research committee of college of Applied Education 
health science The patient is demonstrated about the 
survey	 study	 and	 informed	 consent	 form	 are	 filled	 by	
subjects..Subject	 will	 be	 selected	 according	 to	 their	
inclusion and exclusion criteria.

The grip strength of both right and left hands was 
measured	 using	 standard	 adjustable	 Digital	 handgrip.
Dynamometer at standing position with shoulder 
adduction and neutrally rotated elbow in full extension.

The Dynamometer was hold freely without support, 
not	touching	the	subject’s	trunk.

The	subjects	were	asked	to	put	maximum	force	on	
hand grip strength testing. The Dynamometer thrice 
perform both sides of the hand. The maximum value was 
recorded	in	kilograms.	All	subjects	were	tested	thrice	and	
the best of three attempts was recorded. Thirty seconds 
time interval was maintained between each handgrip 
strength testing

RESULT AND DATA ANALYSIS

Mean variation:

Variation among male and female strength

Graph 1: It represents the handgrip strength of right 
hand variation is more in male rather than female and 
left handgrip variation is more in male. BMI is more in 
females than males.

Mean variation:

Strength Variation among male and female

Graph 2: It represents the handgrip strength variation 
of right and left hand is more in male rather than female 
and BMI is more in male than females

Mean variation:

Strength Variation among male and female

Graph 3: It represents the handgrip strength variation of 
right and left hand is more in male rather than females.

According to the mean variation the age, body mass 
index and the handgrip of right and left hand are given in 
the table…it shows that handgrip strength of right hand 
is more in males of all age groups..The BMI is more in 
males	then	females	age	groups	of	(18-30)	(30-50)	years	
but BMI is more in females then males in the age group 
of	(6-18)years.

DISCUSSION

The	findings	of	the	present	study	follows	the	some	
direction	 (graph	 3)	 highlighting	 a	 highly	 significant	
positive correlation between all the anthrometric 
variables measured and right and left hand grip strength 
both in male and female. it is reported that as a rule, 
handgrip strength in ( both right and left hand dominant) 
is stronger in male then female across all age groups ( 
Newman	et	al.	1984;	mathiowetz	et	al.	1986).Hand	grip	
strength	is	a	physiological	variable	that	is	affected	by	a	
number of factors including age, gender, and Body size.

The present study concluded that the mean variation 
among in all age groups the handgrip strength variation 
of left and right hand is more in male rather than females 
but	there	is	difference	in	BMI	that	more	in	females	rather	
than	males	in	the	age	group	of	(	18-	30	)	years.

The	total	number	of	subjects	in	our	study	300.	The	
mean	 difference	 age	 group	 in	 our	 study	 was	 (6-18).
(18-30).(30-50).years.	 the	findings	of	the	present	study	
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indicated a gradual increment of both right and left hand 
grip	strength	from	6	to	18	years	in	male	(graph	1,3).	It	
was reported earlier that physical performance had a 
strong association with body strength, shape, size, from 
and structure of the hand. 

Assessment	of	HGS	plays	a	cardinal	 in	evaluating	
hand power and its relationships with age and with 
anthropometric measurements as height and weight 
are of great importance, so we conducted this study to 
correlate age, height and weight with hand grip strength 
and	we	found	age	to	be	inversely	significantly	correlated	
with hand grip strength, which might be attributed to 
several factors as aging causes diminished sensation, 
muscle	fiber	change	in	type	and	contour	and	degeneration	
in central nervous system, diminished proprioception or 
decreased muscle power and recruitment abilities. 

Growth	 hormones	 and	 testosterone	 have	 more	
effect	 on	 physical	 body	 and	 performance	 of	 boy	 then	
girl though boys enter pubertal stage later than girls. 
Testosterone levels are one of the leading playing role 
in the variation of hand grip strength among male. It has 
been reported that when testosterone level is increased 
in man with low serum testosterone, an increase in hand 
grip strength is found. 

The handgrip strength test is a simple and economic 
test that gives practical information about muscle , nerves, 
bone,	or	joints	disorders.	Even	though	there	are	various	
methods and devices for measuring hand strength, this is 
usually done using a Dynamometer which is economical 
and easy to use. Hand Dynamometer is considered to 
be a reliable instrument in evaluating grip strength and 
is used widely in rehabilitation. women working in 
different	constructional	sites	have	poor	nutritional	status	
due to their lower socio-economic condition but they 
require more physical strength i. e. handgrip strength 
to	perform	 their	daily	work	efficiently.	Quite	naturally	
poor nutritional status fails to provide adequate handgrip 
strength	to	them	affecting	their	skills.

CONCLUSION

Descriptive statistics of height, weight ,BMI and 
hand grip strength of Indian males are shown in the table 
above in the result. According to the data we concluded 
that the handgrip strength of right hand of Indian males. 
(6-18	)	years,(18-30	)	years	and	(30-50	)	years	is	more	
than	the	left	hand	in	all	age	groups.	But	mean	difference	

increase in BMI of females rather than males in the age 
group	of	(18-30	)years.

Present study generated normative values of hand 
grip	according	to	gender	and	different	age	group	(6-18).
(18-30).(30-50).The	gender	differences	in	grip	strength	
was	 statically	 significant	 with	 higher	 grip	 strength	
found in males than females. Also, it was noted that grip 
strength greater in dominant hand non - dominant hand. 
There was an inverse relationship between age and grip 
strength.

Handgrip strength was measured using a standard 
adjustable	handgrip	Dynamometer	at	 standing	position	
with shoulder adducted and neutrally rotated and elbow 
in	 full	 extension.	 The	 findings	 of	 the	 present	 study	
indicated a gradual increment of both right and left 
handgrip	 strength	 from	 (6-18)(18-30)(30-50)	 years	 in	
males and female.

Limitation of Study:

 z Small sample size done

 z Dominance of hand was not considered

 z Urban and rural area are not considered

Future Scope of the Study:

 z Large	sample	size

 z Dominance of hand to be considered

 z Urban and rural area are characterized
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ABSTRACT

Lymphedema	can	be	defined	as	an	abnormal	accumulation	of	 interstitial	fluid	 that	occurs	primarily	as	a	
consequence of malformation or acquired disruption of the lymphatic circulation system. Breast cancer-
related lymphedema refers to a swelling of the arm caused by damage to the axillary lymph drainage routes 
during	breast	cancer	 treatment.	Lymphedema	is	one	of	 the	predominant	physical	sequelae,	and	 it	has	an	
impact on the physical function of the shoulder; shoulder impairment is higher in patients with lymphedema 
than	in	patients	without	lymphedema.	The	objective	of	this	paper	is	to	review	the	evidence	from	contemporary	
literature	to	see	the	effectiveness	of	complete	decongestive	therapy	and	pneumatic	compression	on	patients	
with breast cancer-related lymphedema. The aim of this paper is to comprehensively review the literature 
concerning this topic and summarize existing knowledge. From present study, it can be concluded that 
complete decongestive therapy, including manual lymphatic drainage, compression bandaging, exercise and 
skincare, improves shoulder mobility and overall quality of life and helps in reduction of lymphedema 
volume, pain, and heaviness. The use of pneumatic compression together with complete decongestive 
therapy	was	found	to	be	effective	in	increasing	the	range	of	shoulder	joint	motion	but	further	studies	with	
larger	sample	sizes	are	needed	to	draw	more	reliable	conclusions	regarding	the	effectiveness	of	pneumatic	
compression.	Furthermore,	this	review	identifies	areas	for	further	research	and	makes	recommendations	for	
clinical practice.

Keywords: Lymphedema, Breast Cancer, Complete Decongestive Therapy, Pneumatic Compression, 
Physical Therapy.

INTRODUCTION

More than 1.67 million women worldwide were 
estimated to be diagnosed with breast cancer in 2012, 
accounting for 25% of all diagnosed cancers in women.5 
Given	 that	 the	5-year	survival	 rate	 for	breast	cancer	 is	
now 90%, experiencing breast cancer is ultimately about 
quality of life.6

Lymphedema	 remains	 a	 significant	 complication	
following breast cancer surgery when there is axillary 

lymph node intervention.7 Up to 40% of the women 
treated for breast cancer has lymphedema. Currently, 
there is no cure for this chronic condition. Even more 
distressing is that women who treated for breast cancer 
are facing a life-time risk of developing lymphedema.6 
Patients who present with lymphedema may experience 
pain and body image issues and are at increased risk 
for developing cellulitis.8	 Lymphedema	 elicits	 daily	
stress	 and	 negative	 impact	 on	 breast	 cancer	 survivors’	
quality of life.6 Early detection of breast cancer-related 
lymphedema	is	crucial	in	order	to	start	an	effective	non-
operative treatment program.9

Complete Decongestive Therapy (CDT) is a novel 
physiotherapeutic	 method	 which	 offers	 promising	
results in managing lymphedema.10 It is accepted as the 
most	 effective	 therapy	 in	 lymphedema	 management,	
according to American Cancer Association, National 
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Lymphedema	Network	and	experts	in	this	area.11-14 CDT 
program consists of a combination of manual lymphatic 
drainage	 (MLD),	 compression	 bandaging/sleeve,	
exercise and skin care.11,12,15-20 

Pneumatic compression pumps are used to treat 
acute and chronic lymphedema in order to activate extra 
lymph	 liquid	 in	 affected	 area.	 Generally,	 these	 pumps	
work by applying regular pressure or various-degree 
pressure to an extremity.11

REVIEW OF LITERATURE

Sezgin	 Ozcan,	 et	 al.	 (2018)	 did	 a	 research	 on	
37 patients who underwent CDT-phase 1 program, 
including meticulous skin care, manual lymphatic 
drainage, remedial exercises, and compression bandages 
to	evaluate	the	effects	of	complex	decongestive	therapy	
(CDT) on upper extremity functions, the severity of 
pain, and quality of life and also searched the impact 
of the sociodemographic and clinical characteristics 
on the improvement in upper extremity functions and 
concluded that CDT provides enhancement of upper 
extremity functions and quality of life and reduction 
in lymphedema volume, pain, and heaviness and the 
improvement in shoulder mobility.21 A systematic review 
done	by	Lasinski,	et	al.	(2012)22 and a prospective trail 
done by Mondry TE, et al. (2004)8 also concluded that 
CDT	is	effective	in	reducing	lymphedema	and	success	in	
girth reduction contributes to less pain.

In a study done by Vignes S, et al. (2007) on 537 
patients with secondary arm lymphedema to evaluate 
long term management of breast cancer-related 
lymphedema after intensive decongestive physiotherapy. 
It was concluded that during maintenance phase after 
intensive decongestive physiotherapy, compliance to 
the use of elastic sleeve and low stretch bandage should 
be required to stabilize lymphedema volume.23 Another 
study done by Ostby, et al. (2017) on patient perceptions 
of barriers to self-management of breast cancer-related 
lymphedema concluded that one of the main barriers 
identified	 was	 lack	 of	 education	 about	 lymphedema	
treatment and risk reduction. In addition, more than 
half	defined	support	as	“prescriptions”	and	“referrals”;	
therefore, it is unclear whether patients were exposed to 
support other than medical treatment.24

According	to	some	studies	assessing	the	efficacy	of	
components of CDT, a randomized controlled trial done 
by	McNeely	ML,	et	al.	(2004)25 and a prospective study 

done	 by	 Johansson	 K,	 et	 al.	 (1999)26 both suggested 
that	 compression	 bandaging,	with	 or	without	MLD,	 is	
an	 effective	 intervention	 in	 reducing	arm	 lymphedema	
volume.	The	findings	suggest	that	CB	on	its	own	should	
be considered as a primary treatment option in reducing 
arm	 lymphedema	 volume.	 Low	 stretch	 compression	
bandaging	 is	 an	 effective	 treatment	 giving	 volume	
reduction of slight or moderate arm lymphedema in 
women treated for breast cancer. Manual lymph drainage 
adds	a	positive	effect.

Szuba, et al. 2002 did a randomized, prospective 
study	 of	 a	 role	 for	 adjunctive	 intermittent	 pneumatic	
compression entitled decongestive lymphatic therapy for 
patients with breast carcinoma-associated lymphedema 
and	 concluded	 that	 when	 IPC	 is	 used	 adjunctively	
with	 other,	 established	 elements	 of	DLT,	 it	 provides	 an	
enhancement of the therapeutic response.27 Systemic 
reviews	done	by	Leal	NF,	et	al.	 (2009)28 and Devoogdt 
N, et al. (2010)29 showed that pneumatic compression has 
demonstrated	efficacy	when	used	with	CDT,	but	once	the	
treatment is interrupted lymphoedema volume increases.

According to study done by DiSipio T, et al. (2013) 
assessed the incidence of unilateral arm lymphoedema 
after breast cancer and explored the evidence available 
for	lymphoedema	risk	factors.	Their	findings	suggest	that	
more	than	one	in	five	women	who	survive	breast	cancer	
will develop arm lymphoedema. A clear need exists for 
improved understanding of contributing risk factors, 
as well as of prevention and management strategies to 
reduce the individual and public health burden of this 
disabling and distressing disorder.30

Butt, et al. (2017) did a randomized controlled 
study	which	was	designed	to	evaluate	the	effectiveness	
of compression therapy and exercise in the treatment 
of lymphedema in 30 patients with breast cancer. 
And concluded that both the treatment techniques, 
compression bandage and compression bandage along 
with	 exercise	 are	 effective	 in	 reducing	 lymphedema	
and pain; but, clinically, compression bandage along 
with	exercise	 is	more	effective.31 According to a study 
done	by	Ezzo	J,	et	al.	(2015)	to	assess	the	efficacy	and	
safety	of	MLD	in	 treating	BCRL	included	randomized	
controlled trials (RCTs) or quasi-RCTs of women with 
BCRL.	 Concluded	 that	 MLD	 is	 safe	 and	 may	 offer	
additional	benefit	to	compression	bandaging	for	swelling	
reduction. Compared to individuals with moderate-to-
severe	BCRL,	those	with	mild-to-moderate	BCRL	may	
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be	the	ones	who	benefit	from	adding	MLD	to	an	intensive	
course of treatment with compression bandaging.32

In a study done by Moattari, et al. (2012) to evaluate 
the	effect	of	combined	decongestive	therapy	(CDT)	and	
pneumatic compression pump on lymphedema indicators 
in patients with breast cancer related lymphedema 
(BCRL)	 concluded	 that	 CDT	 significantly	 reduced	
mean	 volume	 and	mean	 circumference	 of	 the	 affected	
limb,	 and	 significantly	 increased	 shoulder	 joint	 range	
of motion and the use of compression pump along with 
CDT	gives	more	desirable	effects.33	Whereas	in	a	study	
done by Uzkeser, et al. (2013) showed that the addition 
of IPC to the therapy may not provide any additional 
benefit	for	upper	extremity	impairments.1

S Randheer, et al. (2011) did a prospective study 
and found that CDT combined with long term self-
management	 is	 effective	 in	 treating	 post	 mastectomy	
lymphedema.10	And	 in	 a	 study	 on	 effect	 of	 CDT	 and	
home	program	on	health	related	QOL	in	post	mastectomy	
patients done by Melam, et al. (2016), it was found that 
remedial exercises and home program in addition to 
MLD	and	CB	resulted	in	improved	QOL.	Incorporation	
of remedial exercises and a home program was found to 
be	effective	in	long	term	management	of	lymphedema.34 

Some studies suggested advancements in the 
components of CDT, Ha, et al. (2017) concluded that 
the	 combination	 of	 MLD	 and	 PNF	 induces	 potent	
synergistic	 effects	 on	 edema	 volume,	 shoulder	 range	
of motion (ROM), pain, and depression in patients 
with lymphedema. In addition, an increased rate of 
axillary	 arterial	 blood	 flow	 in	 PNF-treated	 patients	
provide a potential physiological mechanism by which 
local	 arterial	 pulsation	 in	 the	 affected	 extremity	 plays	
a positive role in the treatment of lymphedema.35 And 
according to a case study done by Do Junghwa, et al. 
(2017), it was concluded that the use of an additional pad 
and	taping	on	a	large	edematous	site	with	fibrotic	changes	
has demonstrated a positive result in lymphedema 
management for a post mastectomy patient.36

CONCLUSION

Based	 on	 sufficient	 amount	 of	 evidence,	 it	 can	 be	
concluded that use of complete decongestive therapy 
and	 pneumatic	 compression	 is	 effective	 in	 reducing	
edema, pain and in enhancing upper limb functions 
by facilitating the lymphatic system. CDT improves 

overall	 quality	 of	 life	 and	 is	 effective	 for	 various	
degrees of lymphedema: mild, moderate, or severe; 
early or late onset; recent or chronic; in patients with 
active cancer; and in palliative care situations. The 
use of pneumatic compression together with CDT was 
found	to	be	effective	in	increasing	the	range	of	shoulder	
joint	 motion,	 but	 when	 used	 individually	 pneumatic	
compression	has	no	 effect	 on	 lymphedema.	Therefore,	
further controlled studies involving a larger number of 
patients over a longer period are needed to investigate 
the	 effects	 of	 pneumatic	 compression	 on	 functional	
limitations	 of	 the	 upper	 limbs.	 Lymphedema	 is	 one	
of the most important factors that elicit daily stress in 
breast cancer survivors since there is no cure for this 
condition.	 Lifelong	 adherence	 to	 prescribed	 treatment	
regimen is required to prevent progression of disease. 
Adherence to the prescribed management routine can 
be	difficult	because	even	the	most	customized	garments	
or sleeves sometimes are uncomfortable, unsightly, and 
laborious to put on. A constellation of complex factors 
(e.g.,	 physical,	financial,	 aesthetic,	 time)	 can	 influence	
survivors’	 adherence	 with	 management	 routines.	 To	
reduce the risk of lymphedema and maintain optimal 
lymphedema management, patient self-care is ultimately 
necessary to promote lymph drainage and prevent 
inflammation	 infection.	 Optimal	 self-care	 typically	
includes adherence to risk reduction behaviours, optimal 
weight management, use of compression garments, 
exercises, healthy lifestyle practices, and seeking 
assistance for lymphedema-related problems.
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ABSTRACT

Background: Acapella	 is	 responsible	 for	 increasing	 the	 efficiency	 to	 remove	 the	 secretions,	 the	Flutter	
helps airway clearance by vibrating the airways to loosen mucous and Active cycle of breathing technique 
is useful for improving lung function.

Methodology:	50	subjects	of	age	group	between	35-80	years,	were	screened	according	to	GOLD	criteria	
having	MILD,	MODERATE	 and	 SEVERE	CRITERIA,	 out	 of	which	 40	 patients	were	 under	 inclusion	
criteria.	3	days	protocol	was	given.	Three	groups	for	treatments	i.e	GROUP	A,	B	and	C;	ACBT,	FLUTTER	
and Acapella respectively were divided. Pre PFT was done on the 1st day and post PFT was on 3rd day. The 
pre and post values were compared.

Result: The comparison was done between three groups and within the groups the p-value for FEV1 for 
(group	A)	p=	0.000,	 (group	B)	p=0.004	and	(group	C)	p=0.002;	 for	FVC	(group	A)	p=0.000,	 (group	B)	
p=0.005	and(group	C)	p=0.004	;	for	FEV1/FVC	(group	A)	p=0.98,	(group	B)	p=0.12	and	(group	C)p=0.38;	
for	PEFR	(group	A)	p=0.025,	(group	B)	p=0.007	and	(group	C)	p=0.025	and	for	MVC/FEF25-75% (group A) 
p=0.02,	(group	B)	p=0.04	and	(group	C)	p=	0.24	and	for	between	the	group,	the	p-value	for	FEV1 is 0.93 
for the three groups, for FVC is 0.49, for FEV1/FVC	is	0.78,	for	PEFR	is	0.71	and	for	MEFR	or	FEF25-75% is 
0.96.	Therefore,	it	was	not	statistically	significant	among	the	group.

Conclusion:	Thus,	the	conclusion	of	the	study	is	that	the	ACBT,	flutter	and	ACPELLA	had	a	positive	effect	for	the	
condition	among	their	respective	group.	Between	the	groups,	there	was	no	treatment	more	effective	than	the	other.

Keywords: Active Cycle of Breathing Technique, FLUTTER , ACAPELLA, COPD, Lung Function.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) 
kills more than 3 million people every year, making it 
the 4th largest cause of death in the world [1]. COPD 
is	 associated	 with	 significant	 morbidity	 and	 mortality	
worldwide and is currently a global health priority [2]. 
According	to	crude	estimates,	30	million	people	suffer	
with COPD in India, and these numbers are only 
going to increase in the forthcoming years [1]. Chronic 
obstructive pulmonary disease (COPD) is a progressive 
inflammatory	 disease	 of	 the	 lung	 characterized	 by	
chronic bronchitis, airway thickening and emphysema 
[3]. The progression of COPD is associated with 
increasing frequency and severity of exacerbations [4]. 
COPD is characterised by	the	persistence	inflammation	

of the airways, lung parenchyma and its vasculature.
Expiratory	 flow	 limitation	 is	 the	 pathophysiological	
hall	mark	of	the	COPD.	Expiratory	flow	limitation	with	
dynamic collapse of the small airways comprises the 
ability of patient to expel air during expiration, resulting 
in	air	trapping	and	lung	hyperinflation	[5].

Pathologically,	 COPD	 is	 characterized	 by	 diffuse	
inflammation	 of	 lung	 parenchyma	 and	 airways.	 The	
inflammatory	 response	 in	 emphysema	 typically	 shows	
evidence of the activation of innate and acquired 
inflammatory	 processes.	 The	 accumulation	 of	 these	
components	contributes	to	the	lung	injury	in	these	patients	
and serves as a self-perpetuating stimulus for further 
immune	 activation.	 The	 mobilization	 of	 inflammatory	
cells to the lung leads to the release of potentially 
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destructive mediators, including tissue proteases 
and cytokines, which directly contribute to tissue 
remodeling and destruction. These mediators include 
chemoattractant factors, most notably chemokines, 
which	serve	to	attract	additional	inflammatory	cells [6],[7]

Stage I: Mild FEV1/FVC < 0.70
FEV1 ≥	80%	predicted

Stage II: Moderate FEV1/FVC < 0.70
50%	≤	FEV1 <	80%	predicted

Stage III: Severe FEV1/FVC < 0.70
30%	≤	FEV1 < 50% predicted

Stage IV: Very Severe FEV1/FVC < 0.70
FEV1 < 30% predicted or FEV1 < 50% predicted plus 

chronic respiratory failure

Dyspnea, the hallmark symptom of COPD, is the 
reason most patients seek medical attention and is a 
major	 cause	 of	 disability	 and	 anxiety	 associated	 with	
the	 disease.	Chronic	 and	 tenacious	cough	often	 the	first	
symptom of COPD to develop by the patient as an expected 
consequence of smoking and/or environmental exposures. 
Wheezing	 and	 chest	 tightness	 are	nonspecific	 symptoms	
that	 may	 vary	 between	 days.	 Weight	 loss	 and	 anorexia	
are common problems in advanced COPD. Spirometry 
should be undertaken in all patients who may have 
COPD.	 It	 is	 needed	 to	make	 a	 confident	 diagnosis	 of	
COPD and to exclude other diagnoses that may present 
with similar symptoms. Spirometry should measure 
the volume of air forcibly exhaled from the point of 
maximal inspiration (forced vital capacity, FVC) and 
the	volume	of	air	exhaled	during	the	first	second	of	this	
manoeuvre (forced expiratory volume in one second, 
FEV1), and the ratio of these two measurements (FEV1/
FVC) should be calculated. Spirometry measurements 
are evaluated by comparison with reference values based 
on age, height, sex, and race (use appropriate reference 
values). The classes of medications commonly used 
in treating COPD are Fenoterol, Salbutamol (albuterol), 
Terbutaline, Ipratropium bromide, Oxitropium bromide, 
Tiotropium, Fenoterol/Ipratropium, Salbutamol/Ipratropium, 
Aminophylline, Theophylline (SR), Beclomethasone, 
Budesonide, Fluticasone, Triamcinolone, and Prednisone 
Methyl-prednisolone [8].

The active cycle of breathing technique (ACBT) and 
the forced expiratory technique (FET) are commonly used 
to promote airway clearance for individuals with chronic 
lung disease characterised by copious secretions[16]. 

Treatment methods that aim to clear secretions 
may decrease the frequency of infections, therefore 
preventing further airway damage and deterioration 
of lung function, and potentially reducing the rate of 
progression of lung disease. The FET consists of one or 
two	 forced	expirations	or	huffs,	 followed	by	breathing	
control (relaxed breathing).The FET is an integral part 
of	 the	ACBT,	 in	 conjunction	 with	 thoracic	 expansion	
exercises and interspersed periods of breathing control. 
A typical ACBT cycle therefore consists of breathing 
control, thoracic expansion exercises, breathing control, 
and	 the	 forced	 expiratory	 technique	 (huffing).	 The	
number and frequency of each of the components of 
the ACBT can be altered, but all components of the 
cycle must be present, and interspersed with breathing 
control[9].

The Acapella is a newer device that in addition 
to generating a positive pressure has an oscillatory 
component, causing airway vibrations. These vibrations 
may	have	added	benefit	over	 the	PEP	mask	 in	helping	
to dislodge thick, sticky secretions from the airway 
walls. Airway oscillation may also decrease mucous 
viscoelasticity[14]. The Acapella, with its oscillatory 
function,	flexibility	of	position	 for	use,	 and	 the	option	
for measuring the pressures generated has the potential 
to be a useful tool in CF management [10].The Acapella 
is a small hand held device for airway clearance. It has 
both resistive and vibratory features, which help loosen 
and clear secretions from your chest.

Fig. 1: ACAPELLA DEVICE

The Flutter is a small handheld pipe-shaped 
device that has a hard plastic mouthpiece at one end, a 
perforated plastic cover at the other, and a stainless-steel 
ball resting in a plastic cone on the inside. It is portable 
and relatively inexpensive and can be used on its own[11]..
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Spirometry is a physiological test that measures 
how an individual inhales or exhales volumes of air 
as a function of time. The primary signal measured 
in	 spirometry	 may	 be	 volume	 or	 flow.	 Spirometry	 is	
invaluable as a screening test of general respiratory 
health in the same way that blood pressure provides 
important information about general cardiovascular 
health. Spirometry can be undertaken with many 
different	 types	of	 equipment,	 and	 requires	 cooperation	
between	 the	 subject	 and	 the	 examiner,	 and	 the	 results	
obtained will depend on technical as well as personal 
factors [12]. Inspired and expired lung volumes measured 
by Spirometry are useful for detecting, characterising 
and quantifying the severity of lung disease. [13]. The 
most common parameters measured in spirometry are 
Vital capacity (VC), Forced vital capacity (FVC), Forced 
expiratory volume (FEV) at timed intervals of 0.5, 1.0 
(FEV1),	 2.0,	 and	 3.0	 seconds,	 forced	 expiratory	 flow	
25–75%	(FEF	25–75)	and	maximal	voluntary	ventilation	
(MVV),also known as Maximum breathing capacity. 
Other tests may be performed in certain situations.

	Physiotherapy	should	be	offered	to	patients	with	a	
variety of medical respiratory conditions, with the aim 
of breathlessness management and symptom control, 
mobility and function improvement or maintenance, and 
airway clearance and cough enhancement or support. The 
principal goals of pulmonary rehabilitation are to reduce 
symptoms, improve quality of life, and increase physical 
and emotional participation in everyday activities. 
The components of pulmonary rehabilitation vary 
widely from program to program but a comprehensive 
pulmonary rehabilitation program includes exercise 
training, nutrition counseling, and education. [14]. 

CPT comprises 5 separate elements introduced by 
the Cystic Fibrosis Foundation in 1997: postural drainage 
(PD), percussion (P), vibration (V), deep breathing, 
and directed cough (DC). The term CPT is often more 
broadly used to describe airway clearance techniques 
and does not have to include all the above elements [15].

As there are many evidence for comparing 
the physiotherapy techniques used in the cystic 
bronchiectasis,	 where	 the	 ACBT	 and	 flutter	 was	
compared	but	the	results	was	both	are	effective,	similarly	
there are also evidence for comparing ACBT with 
acapella	 in	 cystic	 fibrosis,	where	 both	 are	 as	 effective	
as each. As there is no evidence for comparing the two 

equipments working on the forced expiratory techniques 
and ACBT on COPD, so the study over comparing these 
techniques was done.

Fig. 2: Cycle of active cycle of breathing technique.

Inclusion Criteria:

 1. Patients having 10-15 years of smoking history.

	 2.	Age	criteria	of	35-80yrs

	 3.	Patients	 fulfilling	 and	 coming	 under	 GOLD	
criteria of mild and moderate COPD, where post 
bronchodilator- FEV1	 /FVC	 between	 30-80%	
(group A mild, group B moderate and group C 
severe). Post bronchodialotar-FEV1/FVC should 
be (0.70).

 4. MRC scale grade 1 and grade 2.

Exclusion Criteria:

	 1.	Subjects	having	any	kind	of	Infective	pulmonary	
conditions. 

	 2.	Also	the	subjects	with	breathlessness	with	grade	4	
and grade 5.

	 3.	Patients	suffering	from	restrictive	lung	disease.

METHOD

Ethical	 clearance	 was	 obtained.	 45	 subjects	 were	
screened according to the inclusion and exclusion 
criteria.	 42	 subjects	were	 taken	up	 and	procedure	was	
explained to them and informed consent was taken. 
According	to	fish	bowl	method,	allocation	was	done,	the	
patients were asked to choose the chit and accordingly, 
they were allocated their respective group and their 
techniques.	Group	A	received	ACBT	technique,	Group	
B	 received	 flutter	 and	 group	C	 received	ACAPELLA.	
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After the allocation Pre PFT was done and data were 
recorded. 3 days of training were given and then Post 
PFT was done on all the patients for reassessment. 

The patients of Group A, ACBT, consisting of 9 
patients,	were	positioned	 in	 a	 semi	 fowler’s	 position	 and	
instructed to perform the three phase of ACBT i.e. breathing 
control, thoracic expansion and forced expiration technique. 
The patients were given postural drainage positions or the 
semi	 fowler’s	 position	 according	 to	 the	 condition	 of	 the	
patient. The patient was made to relax the upper chest and 
shoulders, made to use the lower chest, diaphragm and took 
normal 3-4 tidal volume breaths (breathing control) (BC) 
for 5 to 10 seconds. The patient was instructed to place 
the hand over the abdomen for the more concentration on 
breathing. In thoracic expansion phase (TEE), the patient 
was asked to breathe deeply and percussion was given 
by the therapist laterally over the chest. In each session 
3-4 thoracic expansion exercise was given. The cycle of 
breathing control and thoracic expansion was repeated as 
shown in the fig 2. The same procedure was repeated for 
the next 2 consecutive days for the same patient. Group 
B: FLUTTER treatment where 14 patients were alloted. 
GROUP C	 were	 given	ACAPELLA	 having	 19	 patients.	

For	 the	 FLUTTER	 it	 was	 placed	 in	 the	 patient’s	 mouth	
and the patient inspired through the nose or through the 
mouth	by	breathing	around	the	flutter	mouthpiece.	For	the	
ACAPELLA,	the	resistance	was	set	by	the	therapist	for	the	
patient	according	 to	 the	patient’s	comfort	as	 the	dial	was	
turned clockwise to increase the resistance from low to 
high. The patient was made to breathe 5 regular breaths and 
alternate	with	5	long	slow	deep	breaths	.	Lastly	the	sputum	
was collected by the sputum mug and the patient is made to 
relax. Thus the same procedure was followed for the 3 days 
as the treatment session.

DATA ANALYSIS AND RESULT

The	data	was	analysed	for	its	statistical	significance	
using	Wilcoxon	Signed	Ranked	test	for	the	significance	
of each group and between the group and among the two 
groups, test applied was paired t-test. They were applied 
for 5 outcome measure like FEV1, FVC, FEV1/ FVC, 
PEFR and MEFR or FEF25-75% there	 were	 significant	
difference	between	the	pre	and	post	values	between	the	
group	 and	 it	 was	 statistically	 significant.	 Among	 the	
groups,	the	values	were	not	statistically	significant.(table	
1) when using ANNOVA testing.

Table 1: Showing the values of standard deviations and p value for the three groups for 5 outcome measure

GROUP A GROUP B GROUP C
SD P VALUE SD P VALUE SD P VALUE

PRE POST PRE POST PRE POST
FEV1 0.35 0.38 0.000 0.30 0.32 0.004 0.32 0.42 0.002
FVC 0.50 0.50 0.000 0.55 0.67 0.005 0.60 0.65 0.004

FEV1/ FVC 10.40 10.26 0.98 9.56 10.54 0.12 8.94 7.45 0.38
PEFR 1.18 1.34 0.025 1.1.3 1.26 0.007 1.22 1.67 0.025
MEFR 0.27 0.40 0.02 0.23 0.30 0.04 0.19 0.29 0.24

DISCUSSION

Results	 of	 this	 study	 showed	 significant	
improvement in the PFT parameter for the patients using 
three treatments within the group. Among the group, 
there	was	no	significance	as	three	of	the	each	treatment	
were	as	effective	as	each	other.

There are numerous studies which concluded the 
improvement for FEV1 as decreases in the airway 
resistance and the air reaches the collateral due to relaxation 
and	expansion	created	by	ACBT,	backflow	created	by	the	
acapella	and	also	by	the	vibrations	from	flutter.

For FVC, it has occurred due to alveolar opening 
which helps in improving the airway resistance by clearing 
the	secretion.	Researches	have	been	done	where	the	effect	
of the ACBT in improving the airways resistance proves 
that the physiology of the ACBT and also the FET helps 
in improving the forced vital capacity. Mikelsons C. in his 
article of ‘The role of physiotherapy in the management of 
COPD’	in	the	journal	of	Respirsatory	Medicine	concluded	
that The use of FET has also been demonstrated to be 
effective	in	sputum	clearance	in	COPD,	with	FET	and	PD	
being	more	effective	 than	cough	alone(19) which improves 
the FEV1/FVC parameters. 
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Nisha	 Shinde	 and	 Shinde	KJ	 in	 their	 research	 for	
body positioning found out that body position plays a 
major	role	in	the	airway	maintenance	in	COPD	patients	
during forced expiration in standing, the greater recoil 
of lung and chest wall combined with higher pressure 
generated by abdominal contractions pushes the air at 
high speed through the narrowing airways resulting in 
higher PEFR.

The reduction of airway resistance by ACBT, 
vibration	of	the	flutter	and	also	the	back	flow	created	by	
acapella, among the three groups, the MEFR or FEF25-

75% has been increased for the ACBT and it depicts that 
ACBT	is	 the	effective	 technique	 in	 improving	 the	mid	
expiratory	flow	rate.

Thus	between	the	three	groups,	the	p	value	>0.05	so	
it	clearly	states	that	there	no	such	significance	between	
the group. 

CONCLUSION

In	 this	 study	we	concluded	 that	ACTIVE	CYCLE	
OF	 BREATHING	 TECHNIQUE	 (ACBT),	 FLUTTER	
and	ACAPELLA	are	effective	among	the	COPD	patients,	
to improve the lung function when compared within the 
group.	Among	the	 three	groups,	 they	were	as	effective	
as	 each	 of	 them,	 there	 was	 no	 significant	 difference	
between them.
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ABSTRACT
Background: One	minute	Sit-Up	Test	is	a	physical	fitness	battery	commonly	used	to	evaluate	the	endurance	
of an athlete. Performing as many repetitions of sit-up as possible in one minute duration of time reveals the 
endurance level of that athlete which can be used in future for planning the training program.
Objectives: To determine the standard value of one minute Sit-Up Test in the athletes of Belagavi.
Methodology: 220	athletes	(n	=	220)	were	screened	for	the	study.	The	age	criteria	for	this	study	was	18	to	
25 years. Participants were briefed about the nature of the study. Those willing to participate were given 
5 minutes of warm up before sit up procedure and after warm up they were told to perform sit up for one 
minute. The test were performed in three trials and the best value of the three trial were recorded.
Results: The ranges of sit up repetitions per minute in the athletes of Belagavi were from 20 to 76. The average 
sit	up	repetitions	per	minute	for	male	and	female	athletes	is	36.04	±	6.37	and	30.82	±	6.81	respectively.	
Conclusion: The conclusion of this study revealed that the athletes of the Belagavi city have good endurance 
capacity	as	the	average	sit	up	repetitions	per	minute	for	them	falls	under	the	Good	Grade	category.
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INTRODUCTION

Testing and maintaining muscle endurance in the 
athletes is always considered as an important criteria 
for their sports performance.1 In athletes, maintaining 
abdominal muscles endurance is of more important 
for core stability and back support required for long 
durational performance.4,5 This is because, the ability 
to control the position and motion of the trunk over 
the pelvis results in optimum production, transfer and 
control of force and motion to the terminal and distal 
segment in integrated athletic activities hence enhancing 
the sports skill and performance.1,16 However, there is 

always a debate about the testing measures of endurance 
level in an athlete.

According	 to	 the	 present	 sports	 fitness	 concept,	
field	based	tests	are	used	instead	of	laboratory	tests	for	
the evaluation of the motor skills, muscular endurance 
and strength in athletes.2	 Generally,	 timed	 Weighted	
Squat (ST), Push-Up Test (PUT), Sit-Up Test (SUT), 
and Curl-Up Test (CUT) are used for the evaluation 
of the endurance level in an athlete.3 The timed Sit-
up test (SUT) is commonly performed by athletes that 
defines	 the	endurance	of	 the	 abdominal	 and	hip	flexor	
muscle and also maintains the core muscle stability.3,12 
It also helps to correlate the core muscles stability with 
action of distal muscles and to maintain this correlation 
always positive.3	 Also,	 SUT	 has	 greater	 effect	 in	 the	
rehabilitation	of	the	injured	athletes	enhancing	the	time	
laps	in	order	to	return	to	sports	after	an	injury.4

In One Minute SUT, performing as much number of 
sit-up repetitions rates the level of endurance.6 But there 
are	no	any	specific	standard	values	of	Sit-up	repetitions	
for one minute duration. The number of repetitions 

DOI Number: 10.5958/0973-5674.2019.00015.7 



     78      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

depend upon the athletes and the type of sports they play. 
In	practice,	many	athlete	fitness	professionals	have	to	go	
for the endurance test prior to exercise routine for each 
athletes. This gives unequal and non-standardized value 
which	 might	 provide	 improper	 and	 unreliable	 fitness	
program for them.6 Therefore, a baseline data is required 
for timed sit-up program to apply on the athletes as 
utterly	or	nationally	fitness	batteries.

There are various factors contributing muscular 
endurance	in	athletes,	comprising	muscle	strength,	fibre	
type, training, diet, environmental condition, etc. It has 
been found that any changes in geographical conditions 
influences	 the	muscular	 endurance	 of	 an	 athlete.10 The 
level	 of	muscular	 endurance	 in	 athletes	 from	 different	
states	 or	 countries	 differ	 from	 each	 other.10,17-19 Thus, 
a standard value of timed sit-up repetition in the 
athletes	from	different	geographical	 location	should	be	
determined.  There is paucity of evidences tabulating this 
value in Indian athletes. Hence, this study is intended to 
determine the standard value of one minute sit-up test 
in the various athletes of Belagavi. This value might be 
useful in future to set the abdominal endurance program, 
to rate the endurance level and even to train the athletes 
of Belagavi further to match global standards.

METHODOLOGY

Ethical Clearance was obtained from the Institutional 
Ethical	Committee.	220	athletic	subjects	of	Belagavi	were	
screened. Both male and female athletes of age group 
18	 to	 25	 years	 of	 Belagavi	 were	 included	 in	 the	 study.	
Any athletes taking medicines regularly or under diet 
restriction regimen, having any discomfort or back pain 
while	 performing	 trunk	 flexion	 activity,	 or	 having	 any	
recent abdominal pain or surgery were excluded in the 
study.	Also,	the	female	athletes	during	first	two	days	of	the	
menstrual cycle were excluded.1 They were briefed about 
the nature and procedure of the study. Only those willing to 
participate	were	recruited	for	the	study.	A	Written	informed	
consent was obtained from them. All the participants were 
processed through one minute sit up test.

The test procedure required the athletes to lie down 
on	exercise	mat	with	knees	bent,	feet	flat	on	the	mat	and	
hands	placed	on	ears.	The	athletes’	feet	were	held	by	an	
assistant.	The	assistant	had	to	give	the	command	“GO”	
and simultaneously start the stop watch. On listening 
the	command,	 the	subjects	had	to	lift	 their	upper	body	

and touch their knees with elbows and perform the same 
as many times as possible for next one minute. This 
procedure included three trials of SUT, each for one 
minute.	The	final	score	was	the	best	of	the	three	attempts.	

OUTCOME MEASURES

One	minute	Sit-Up	Test	is	a	physical	fitness	battery	
commonly used to evaluate the endurance of an athlete. 
Performing as many repetitions of sit-up as possible in 
one minute duration of time reveals the endurance level 
of that athlete.3,12

Materials: An exercise mat, a stopwatch and a hand 
held tally counter

Scoring: The completion of one sit up was coming up to 
knee	and	going	back	down	flat	on	the	mat.	Only	correctly	
performed sit up were counted.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 
software 21 version. Comparison and correlation of 
male and females athletes in terms of maximum number 
of	sit	ups	in	one	minute	was	done	using	t	test.	Level	of	
significance	was	set	at	p<0.05.

RESULTS

The total 220 athletes participated in this study, 
out	of	which	108	were	male	athletes	and	rest	112	were	
female athletes. All the participants were competed in 
either college (4), district (104), state (57), national (46) 
or	international	level	(9).	The	participant’s	mean	±	SD	
years	 of	 playing	was	 3.83	 ±	 2.54	 years.	 The	 years	 of	
playing of male athletes was 3.67±2.43 whereas that of 
female was 3.97±2.64 respectively.

The best of three sit up attempts of male was 
36.04±6.37	 while	 that	 of	 female	 was	 30.82±6.8	
respectively.  Figure 1 shows that value of the best of 
three sit up attempts of male was comparatively more 
than females. Table 1 shows the values of the one 
minute sit up repetitions in the athletes of Belagavi city. 
The	standard	repetitions	of	overall	athletes	was	33.38	±	
7.08	in	the	ranges	of	20	to	76.	The	duration	of	playing	
of	 athletes	 had	 significantly	 shown	effect	 in	 the	 sit	 up	
repetitions (Table 2, 3, 4).
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Figure 1: Comparison of male and females with mean Best of three attempts

Table 1: Normality norms of Best of three attempts scores in male, female and as a total

Best time
Total Male Female

Range No Range No Range No
Poor 20.00-26.00 27 20.00-26.00 3 20.00-26.00 24
Good 26.01-40.00 174 26.01-40.00 90 26.01-40.00 84

Excellent 40.01-76.00 19 40.01-66.00 15 40.01-76.00 4
Total 20.00-76.00 220 20.00-66.00 108 20.00-76.00 112

Mean best time 33.38 36.04 30.82
SD best time 7.08 6.37 6.81

Note:	Poor:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Excellent:	>mean+SD

Table 2: Correlation between best of three attempts scores with Duration of playing as a whole

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.2819 3.0247 0.0031*

*p<0.05

Table 3: Correlation between best of three attempts scores with duration of playing in males

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.3423 3.7513 0.0003*

*p<0.05
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Table 4: Correlation between best of three attempts 
scores with duration of playing in females

Variables
Correlation between best of three 

attempts scores with
r-value t-value p-value

Duration of 
playing 0.1666 1.7398 0.0848

DISCUSSION

The primary purpose of this study was to record 
the Sit-Up Test (SUT) for one minute in the various 
athletes of Belagavi City. In this study, 220 athletes from 
Belagavi	 city	 and	 of	 different	 competitive	 level	 were	
participated. The participants were experienced athletes 
having	average	of	3.83	±	2.5	years	of	playing	duration	
in either college level/district level/state level/national 
level/international level competitions.

Previous studies have already proven that sit up 
test is used for testing and maintaining the muscular 
endurance.3 This study supports and add some norms to 
the	study	done	by	Sarah	L.	Strand	et	al.	 (2014)	which	
stated that sit up test is the battery required to check the 
muscular endurance. They had concluded that sit up test 
along with some other test like curls up, push up and 
planks are used to test as well as maintain the muscular 
endurance of the athletes. 

There are studies done for the values of sit up test 
in athletes other than the Indian athletes. That values are 
used	as	the	global	standard.	According	to	Golding	et	al.	
(1986),	 the	normal	values	of	this	test	ranges	from	25	to	
49	repetitions	per	minute	for	male	athletes	whereas	18	to	
43 repetitions per minute for female athletes respectively. 
They	 had	 divided	 into	 seven	 categories	 of	 athletes’	
endurance i.e. excellent, good, above average, average, 
below average, poor and very poor. Similarly, this 
study also graded the endurance level into three grades; 
excellent, good and poor. This study provides the values 
of sit ups test for the athletes Belagavi city to match them 
and even train them as per the global standards.

According	to	Kathryn	M.	Refshauge	et	al,	the	ability	
to perform the exercise using the core muscles in female 
athletes has comparatively less than the male athletes. 
This study also found that the ability to perform the 
sit up repetitions in one minute time duration is more 
in male athletes of Belagavi city in compare to female 

athletes. Besides this the duration of playing the sports 
has	 significantly	 affected	 the	 sit	 up	 repetitions.	 This	
study provides the facts that the endurance level in the 
athlete is more if the athlete is experienced and has the 
longer duration of sports exposure.

Future Scope: The result of this study might be useful 
in future to set the abdominal endurance program as well 
as to rate the endurance level of the athletes of Belagavi 
City. This value will even be helpful to train the athletes 
of Belagavi further to match the global standards. Future 
study must also be conducted to see if the improved core 
endurance	influences	the	performance	of	the	athletes.

Limitations: There must be large sample to generalize 
the value of this test.

CONCLUSION

This study provided the spectrum of the common 
values	of	the	sit	up	test	for	the	different	males	and	females	
Indian athletes. These values might be used as a baseline 
data required for timed sit-up program to apply on the 
Indian	athletes	as	utterly	or	nationally	fitness	batteries.
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ABSTRACT

Background:	Mechanical	low	back	pain	is	an	impairment	of	musculoskeletal	system.Lifetime	prevalence	of	
low	back	pain	is	60-85%.	Frequent	micro-trauma	to	the	structures	of	the	spine,	poor	control	and	stabilization	
leads	to	LBP	and	eventually	causes	functional	limitation.

Purpose:	To	find	whether	Core	Stabilization	Training	with	Pressure	Biofeedback	could	reduce	pain	and	
improves functional activity in patients with mechanical low back pain.

Aim:	To	study	the	effectiveness	of	Core	Stabilization	Training	with	Pressure	Biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Objective:	To	find	out	the	effect	of	core	stabilization	training	with	pressure	biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Method:	The	study	was	conducted	on	30	subjects	between	the	age	group	of	20-25	years	with	mechanical	
low back pain and according to the inclusion criteria were recruited in the study. NPRS at rest and activity, 
Modified	ODI	was	assessed	PRE	and	POST	treatment.

Results:	P	value:	less	than	0.05	for	NPRS	(pain	at	rest	and	activity)and	modified	ODI	i.e.	core	stabilization	
training with pressure biofeedback had statistical improvement in NPRS (Pain at rest and activity) and 
modified	ODI	score.

Conclusion:	Core	stabilization	training	with	pressure	biofeedback	is	effective	in	reducing	pain	(at	rest	and	
activity)	and	functional	disability	in	subjects	between	the	age	group	of	20-25	years	with	mechanical	low	
back pain.

Keywords: Mechanical low back pain, Core stabilization training, Pressure biofeedback unit.

INTRODUCTION

Low	 back	 pain	 is	 a	 common	 musculoskeletal	
impairment	 affecting	 80%	 of	 population	 at	 some	
point in their life. It is an important clinical, social, 
economic	 and	 public	 health	 issue	 affecting	 population	
indiscriminately. It is considered to be one of the leading 
causes of disability contributing to more sickleaves1. In 
India	incidence	of	LBP	in	general	population	was	found	
to	be	23.09%	and	has	lifetime	prevalence	of	60-85%	2.

Mechanical	 low	back	pain	 can	be	defined	as	back	
pain caused by placing abnormal stress and strain on 
vertebral column and muscles typically, arises from bad 
habits, such as poor posture, poorly designed seating 

and improper bending and lifting activities. Mechanical 
low back pain is characterized by increase in pain with 
motion	and	decreases	with	rest.	Chronic	pain	is	defined	
as pain lasting more than 12 weeks3. Characteristic 
features of mechanical low back pain: pain often refers 
to	the	buttocks	and	thigh,	morning	stiffness,	there	is	pain	
on	forward	flexion	and	aggravated	by	motion4.

Core	stability	exercise	can	be	defined	as	restoration	
of augmentation of the ability of the neuro-muscular 
system to control and protect the spine from the 
injury.	The	 local	muscles	are	 said	 to	be	crucial	 in	 this	
mechanism.5 Muscles related to core stability are 
multifidus,	 transverses	 abdominis,	 external/internal	
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oblique abdominis, paraspinalis. It has been speculated 
that this method of training may be useful in decreasing 
the risk of back pain.6 Previous studies suggested 
that Core stabilization exercises showed marked 
improvement, while treating for long duration such as 
8	weeks	duration.	So	this	study	was	framed	with	shorter	
duration of 2 weeks.

Hence	this	study	was	intended	to	find	whether	Core	
Stabilization Training with Pressure Biofeedback could 
reduce pain and improve functional activity using NPRS 
and	Modified	Oswestry	index	in	patient	with	mechanical	
low back pain.

AIM

To	 study	 the	 effectiveness	 of	 Core	 Stabilization	
Training with Pressure Biofeedback in reducing pain and 
improving	functional	activity	in	subjects	with	mechanical	
low back pain between the age group of 20-25 years.

OBJECTIVE

To	find	out	 the	effect	of	core	stabilization	 training	
with pressure biofeedback in reducing pain and 
improving functional activity for 2 week period in 
subjects	with	mechanical	low	back	pain	between	the	age	
group of 20-25 years.

MATERIAL AND METHOD

It was an experimental study conducted on 30 patients 
with mechanical low back pain age between 20-25yrs was 
taken from NDMVP hospital. Convenient sampling with 
random allocation method was used in the study.

Figure 1: Materials used

Inclusion Criteria:

 z Male/female patients between the age group 20-25 
years having mechanical low back pain persisting 
for at least 6 months upto1 year.

 z A current pain level ranging less than 7 on the self-
reported Numeric pain rating scale (NPRS).

 z Patients complaining Pain when standing or sitting 
for a long time or Pain when driving long distance, 
getting in and out of a car or lifting activities.

 z Patient with minimum and moderate disability 
based	on	Modified	Oswestry	disability	index.

Exclusion Criteria:
 z Structural deformity
 z Systemic	inflammatory	disease
 z Nerve root compression
 z History of spinal surgery or fractures.

PROCEDURE

Subjects	clinically	diagnosed	with	mechanical	 low	
back pain were screened according to inclusion and 
exclusion criteria. Ethical clearance was obtained and 
informed	consent	was	taken	from	each	subject.	Subjects	
were	 briefed	 about	 the	 study	 &	 the	 intervention.30	
Patients were recruited and were given core stabilization 
training	 with	 pressure	 biofeedback.	 The	 effect	 of	
intervention was measured using outcome measures 
comprising of NPRS (pain at rest and activity) and 
Modified	ODI	before	and	after	2	weeks.

 1. Curl up: Subjects	 knees	 were	 bend	 from	 the	
supine position, knees were stabilized by the 
therapist. Directions were given to move head and 
shoulder slowly from the ground.

 2. Right Side Bridge:	Subjects	were	moved	to	right	
side lying and upper arm was aligned vertical on 
the	ground	and	elbow	flexed	to	90	degrees,	right	
elbow was on the ground and forearm rested on 
the	floor.	The	participants	were	asked	to	raise	the	
pelvis	from	the	floor	between	knees	and	elbows;	
and was instructed to hold it in a straight line 
“plank” position.7

Figure 2: Right Side Bridge
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 1. Birddog:	Subjects	were	instructed	to	stretch	left	
arm and right leg in a row simultaneously from 
the four-foot position.

 2. Transverse abdominus activation with pressure 
biofeedback:

 z Participants were instructed to lie in hook lying 
position.

 z A	pressure	Bio	feedback	cuff	was	placed	under	the	
first	lumbar	vertebra	to	second	sacral	vertebra	and	
was	inflated	to	40mmhg.

 z Participants were instructed to draw in his or her 
navel gradually (ADIM) and maintain the target 
pressure without any pelvic motion.

 z And while performing ADIM, pressure was 
increased to 2mmhg from the baseline i.e. from 40-
42mmhg.

Figure 3: Abdomen Drawing-in maneuver with 
pressure biofeedback

Intensity of each exercise: Each set: 5 sec hold, 5sec 
rest, 10sets.

Frequency of each exercise: 5 times a week for 2 weeks.

RESULT

Table 1: Intra-group comparison of Pain (NPRS) at rest

Parameter Follow up

Pain (NPRS at 
rest)

Pre Tx score 2.83	±		0.80
Post Tx score 1.48	±		0.63

t value 14.97
P-value (Intra-

group)
Pre-Rx v/s Post 

Rx
0.0001 

(Significant)

Values are Mean ± Standard deviation. P-values 
are	 obtained	 using	 paired	 t-	 test,	 after	 confirming	 the	
underlying normality assumption. P-value<0.05 is 
considered	to	be	statistically	significant.

Table 2: Intra-group comparison of Pain (NPRS) on 
activity

Parameter Follow up

Pain (NPRS at 
activity)

Pre Tx score 5.41	±		0.68
Post Tx score 3.38	±		0.68

t value 33.665
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

Parameter Follow up

Modified ODI 
(%)

Pre Tx score 27.3 ± 6.57
Post Tx score 17.24 ± 5.46

t value 25.7806
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

RESULT

The	 Pain	 (NPRS)	 at	 rest	 and	 activity,	 Modified	
ODI	Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

This	 study	was	aimed	 to	find	out	 the	outcomes	of	
core stabilization exercises using pressure biofeedback 
in reducing pain and functional disability in mechanical 
low	 back	 pain.	 This	 study	 included	 30	 subjects	 with	
mechanical low back pain of both genders between age 
group of 20-25 years. Through convenient sampling 
they were recruited randomly in the study and received 
core stabilization exercises using pressure biofeedback. 
Pain was measured using NPRS before intervention and 
after 2 weeks of intervention. Functional disability was 
measured using ODI before intervention and after 2 
weeks of intervention.

VARIABLE 1: PAIN (NPRS) AT REST

Using paired t test for analysis mean pre treatment 
Pain (NPRS) at rest score ,the p value obtained was 
<0.05	 which	 implies	 that	 it	 is	 statistically	 significant.	



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         85      

Thus	treatment	had	an	effect	in	reducing	pain	at	rest	in	
patient with mechanical low back pain after 2 weeks of 
treatment. The result found in our study is accordance 
with	 study	 done	 by	 Serish	 ali	 et	 al	 (2017)	 on	 effect	
of lumbar stabilization exercises in the management 
of chronic low back pain. It was 2 weeks protocol. 
Outcome	 measures	 used	 were	 NPRS,	 Modified	 ODI	
and goniometer. The study concluded that lumbar 
stabilization along with conventional physiotherapy 
are	found	to	be	more	effective	in	chronic	low	back	pain	
management in reducing pain and functional disability.8

One of the important factors that modulate nociceptor 
sensitivity is the acidity (pH) of the surrounding tissue 
in the lumbopelvic region. An altered pH of the local 
muscles of the lumbopelvic region is related to the 
accumulation	 of	 inflammatory	 soup	 and	 mechanical	
sensitization of the peripheral and central nocicepetor 
among	patient	with	chronic	low	back	pain.	Goal	of	Core	
stabilization exercises is to increase circulation and 
movements of the lumbopelvic region to wash out the 
retained	 inflammatory	 mediators	 and	 facilitate	 muscle	
activation and thus reduces the low back pain.9

Reduction in pain may also be due to Core exercises 
enhances the endurance of central part of the trunk, 
reduces	 the	 tension	 in	 the	 ligaments	 and	 joints	 of	 the	
spine	 fix	 them	 in	 the	 neutral	 position	 reduce	 the	 pain	
intensity.10

VARIABLE 2: PAIN (NPRS) AT ACTIVITY.

Using paired t test for analysis Pain (NPRS) at 
activity, p value obtained was <0.05 which implies that 
it	 is	 statistically	significant.	Thus	 the	 treatment	had	an	
effect	 in	 reducing	 pain	 during	 activity	 in	 patient	 with	
mechanical low back pain after 2 weeks of treatment.

The result found in our study is accordance with 
studies done by Suresh Babu Reddy (2015) on	Effect	of	
core stabilization program and conventional exercises 
in the management of chronic mechanical low back 
pain .They performed a randomized control trial on 40 
subjects	between	age	group	30-50.	Result	showed	 that	
the	outcome	of	this	study	had	highly	significant	statistical	
changes lead us to the conclusion that “Core stabilization 
program	is	more	effective	in	the	management	of	chronic	
mechanical low back pain than conventional exercises.”11

Reduction of pain on activity may be due to 
Core stability exercises produces low load isometric 

contraction	 thus	 producing	 hypoalgesic	 effect	 on	
contracting body part as it activates central inhibitory 
pain mechanism by static muscle contraction thus 
upsurge the secretion of beta endorphins and activates 
the system that regulates pain. Central inhibitory pain 
mechanism activates secretion of endogenous opioids 
and in turn reduces the pain perception.12

VARIABLE 3: FUNCTIONAL DISABILITY 
[MODIFIED OSWESTRY DISABILITY 

INDEX (ODI)]

Using	 paired	 t	 test	 for	 analysis	 for	modified	ODI	
score, p value obtained was <0.05 which implies that 
it	 is	 statistically	 significant	The	mean	pre-treatment	of	
scores	of	modified	ODI,	the	p	value	obtained	was	<	0.05	
which	implied	that	it	was	statistically	significant	thus	the	
treatment had	 an	 effect	 on	 reducing	 the	 disability	 and	
improving function in patients with mechanical low 
back pain after 2 weeks of treatment.

Similar	study	on	effectiveness	of	core	stabilization	
exercises on functional disability in patients with chronic 
low back pain results of the study were in accordance 
to our study showing improvements in the oswestry 
disability	Questionnaire	scores	post	treatment	performed	
by	Amila	Kapetanovic	et	al.	(2016).13

Reduced disability may be due to improved motor 
control caused by core stabilization training. Motor 
control plays a crucial role in stabilizing spinal system. 
Maintaining lumbar spinal stability involves three 
interactive systems: passive support system, which 
relies on ligaments and fascia of skeletal muscle; the 
active contraction system, in which lumbar spinal 
movements and stability are maintain by contracting 
the core muscles; and the central nervous system which 
place a leading role in motor control. The CNS can 
respond to the sensation produced in active and passive 
system by using the central nerves to control motor 
co-ordination. The CNS governs physical action and 
prevents interference in order to maintain spinal stability 
and lumbar spinal movements.14

Improved functional activity may be due to 
following mechanism it involves stabilization via 
intra-abdominal pressure, which reduces compressive 
forces in the core system. During augmented drawing 
in of the abdominal wall training, the deep abdominal 
muscles contract against the viscera, pushing the viscera 
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superiorly into the diaphragm and inferiorly into the 
pelvic	floor.	This	results	in	increased	abdominal	pressure,	
which elevates the diaphragm and leads to contraction of 
pelvic	floor	musculature	while	concurrently	assisting	in	
intersegmental stabilization of the lumbo-pelvic system 
(Stanton	T	2008).15

Another reason to improve functional activity 
may be due to plastic changes at the brain due to 
exercising	specific	muscle	of	the	lower	back	region.	In	
turn reprogramming the brain for optimal stabilization 
targeting	 right	 muscle	 for	 right	 task	 thus	 the	 subjects	
were more focused and attentive toward exercise by 
giving visual biofeedback during training session.16

CONCLUSION

Core stabilization training with pressure biofeedback 
is	 effective	 in	 reducing	 pain	 (at	 rest	 and	 activity)	 and	
functional	disability	in	subjects	between	the	age	group	
of 20-25 years with mechanical low back pain.

Limitations of the Study

 z No follow up was done after the said duration of 
study hence, long-term outcomes of the both the 
treatment techniques were not evaluated.

 z 	Outcome	measures	were	purely	subjective.

 z Quantitative	measures	were	not	used	to	compare	the	
effect	of	individual	exercises	on	isolated	muscles	to	
know	which	exercise	gives	better	effect	in	reducing	
pain and disability.
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ABSTRACT

Osteoarthritis	 (OA)	 is	 the	most	 common	musculoskeletal	 condition	 affecting	 the	quality	of	 life	of	 older	
adults.	Aim	of	this	experimental	comparative	study	is	to	compare	the	effectiveness	of	proprioceptive	circuit	
exercises	versus	open	kinematics	chain	exercises	on	pain	&	improve	muscle	strength	and	physical	function	
in Osteoarthritis knee patients. The data of 60 OA knee patients were collected from the Parul Sevashram 
Hospital, Vadodara. The patients were divided into two groups, group A was given proprioceptive circuit 
exercises and group B was given open kinematic chain exercises. A pretest outcome measures i.e., NPRS, 
MMT	and	WOMAC	were	given.	Interventions	were	carried	out	for	3	weeks.	The	results	were	derived	by	
using statistical methods with the help of statistics software Mad Calc, within group comparison “paired t 
test”	and	between	group	comparisons	“unpaired	t	test”	was	used.	There	was	significant	differences	in	pretest	
and	post	values	within	two	outcome	variables	of	each	group	but	there	was	significant	differences	seen	when	
two	outcome	measures	of	each	group	were	compared.	The	study	showed	that	both	groups	are	effective	in	
reducing	 pain	 and	 improved	muscle	 strength	&	physical	 function	 in	 knee	 osteoarthritis.	After	 exercises	
between	both	groups	proprioceptive	 circuit	 exercise	group	A	was	 extremely	 statistically	 significant	 than	
open	kinematic	chain	group	B.	So	group	A	indicating	more	reducing	pain	and	beneficial	Effect	on	reducing	
pain, improved muscle strength, physical function in OA knee patients.

Keywords: Osteoarthritis, proprioceptive circuit exercises, open kinematics chain exercises
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INTRODUCTION

Osteoarthritis (OA) is the most common 
musculoskeletal	condition	affecting	the	quality	of	life	of	
older	adults.		Three	major	physical	impairments,	such	as	
knee	pain,	stiffness,	and	decreased	quadriceps	strength,	
are highly associated with knee OA and are believed to 
contribute to physical disability and progression of the 
disease.1 For patients with knee osteoarthritis, exercise 
is	the	most	common	and	effective	therapy	for	enhancing	
knee function and reducing pain; it is also more cost-

effective	 than	 other	 types	 of	 medical	 interventions.	
However, its mechanism is not fully understood.2 It has 
being estimated that the number of people over the age 
of	65	years	will	be	doubled	in	the	first	two	decades	in	the	
21st century.3 In the third National Health And Nutrition 
Examination Survey (NHANES III), approximately 37% 
of	participants	age	>	60	years	or	older	had	radiographic	
knee OA.4 A recent survey in India reported that the 
prevalence of OA in older adults more than 65 years of 
age was 32.6% in the rural population and 60.3% in the 
urban population.5

There are two types of osteoarthritis. Primary 
osteoarthritis is a chronic degenerative disease that 
is commonly related genetic inheritance.6 Secondary 
arthritis this tends to show up earlier in life, due to an 
injury,	 kneeling	 or	 squatting	 for	 extended	 amounts	 of	
time, diabetes, or obesity.6
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Osteoarthritis is a degenerative condition primarily 
affecting	 the	 articular	 cartilage.	 Changes:	 increase	
in water content and depletion of the proteoglycans 
from	 the	 cartilage	 matrix;	 its	 fibrillation;	 cartilage	
abraded by contact between the opposing articular 
surfaces; underlying bone exposed; subchondral bone 
becomes hard and glossy; bone at the margins of the 
joint	 hypertrophies	 to	 form	 a	 rim	 of	 projecting	 spurs	
known as osteophyte. A similar mechanism results in 
the formation of subchondral cysts and sclerosis.7 The 
loose	 flakes	 of	 cartilage	 incite	 synovial	 inflammation	
and thickening of the capsule, leading to deformity and 
stiffness	of	the	joint.	Often	one	compartment	of	a	joint,	
the	medial	compartment	is	affected	more	than	the	lateral,	
leading to a varus deformity (genuvarum).7 Weaknesses	
of the shock-absorbing and weight-bearing muscles may 
lead to structural damage of the articular cartilage and 
subchondral	 bone,	 as	 well	 as	 decrease	 joint	 stability,	
which is a risk factor for knee OA progression.8

The advantages of a proprioceptive circuit exercise 
are reduced muscle fatigue, which is generally observed 
during resistance exercise, and improved exercise 
efficiency	by	minimization	of	the	recovery	time	between	
exercise sets.2 An	 Open	 Kinematics	 Chain	 (OKC)	 is	
performed	 when	 the	 limb	 is	 not	 fixed	 and	 allowed	 to	
move freely through space. It helps in decreasing the 
joint	 compression.9 Exercise helps in decreasing pain, 
improving strength and endurance, improving range of 
motion and connective tissue elasticity as well as exercise 
decreases functional limitation by improving walking 
speed, gait, physical activity and decreasing depression 
and anxiety.3 An open kinetic chain leg extension exercises 
have been the traditional means of strengthening the 
quadriceps muscle, however several authors report that 
these exercises exacerbate the symptoms in many patients 
with patello-femoral arthritis.10

The strength of the knee extensor muscles was 
greater	 than	that	of	 the	knee	flexor	muscle	at	baseline,	
and an OA related reduction in muscle strength was 
observed only in the knee extensor muscles, that is, in the 
quadriceps muscles, which is deemed as the cause of the 
pain	and	physical	dysfunction	of	the	knee	joint	in	these	
patients8. Thus, such as knee isokinetic exercises, knee 
extension	and	flexion	exercises	from	a	sitting	position,	
straight leg raising exercises, and knee curl exercises)8. 

AIM

To	 compare	 the	 effectiveness	 of	 proprioceptive	
circuit exercises versus open kinematics chain exercises 

on pain and improve muscle strength and physical 
function in osteoarthritis knee patients. 

METHODOLOGY

This was an experimental study carried out in 
College of Physiotherapy, Parul Institute, Vadodara. 
Data	 of	 60	 indoor	 patient	 of	 OA	 Knee,	 age	 between	
40 to 65 years8, irrespective of gender, collected from 
Parul Sevashram Hospital, Vadodara. Study done by 
verbal consent of patients of unilateral of OA knee and 
pain for a duration of more than 3 months8; diagnosis 
with degenerative OA and had radiological stage 2 and 
3	 unilateral	 OA	 knee	 according	 to	 the	 Kellgren	 and	
Lawrence	scale.14 Exclusion of patients of previous and 
recent	traumatic	injury	to	knee,	subjects	with	secondary	
OA knee, serious medical condition such as heart or 
pulmonary conditions, spinal problems and patients with 
recent knee surgery.

The testing procedure was properly explained to 
subjects.	Two	Groups	A	and	B	made.	Each	 consist	 30	
OA	knee	patients.	Group	A	were	perform	Proprioceptive	
Circuit Exercise Program.2 The detail exercise program 
consisted of repetition of walking in place and four 
different	 types	 of	 proprioceptive	 circuit	 exercise,	
including wall slides, half squats, lunges, stationary 
bicycle.	Group	B	were	perform	Open	Kinematic	Chain	
Exercises in form sitting knee extension, prone knee 
bending, hamstring curls, chair scoots were perform in 
sets of 10 repetitions; 1 set of all exercises were perform 
twice a day for the 1st week, and this were progress to 2 
sets twice a day until the 3rd week and then 3 sets twice a 
day until the 5th week. 

To outcome measures of the OA knee patients will 
be performed by following ways: (1) Pain intensity will 
be given by NPRS (Numerical Pain Rating Scale)8,11, 
all the participants completed the NPRS by indicating 
the average pain level experienced before and after the 
intervention.	(2)	WOMAC index	(Western	Ontario	and	
Mc. master universities osteoarthritis index)8,12 perceived 
pain,	knee	stiffness	and	functional	ability	will	be	assess	
by	 WOMAC	 index,	 done	 initially.	 The	 individual	
completing	the	scale,	rated	her	perceived	pain,	stiffness	
and	functional	ability	on	a	5-point	Likert’s	scale	which	
is scored from 0-4 i.e.:- o-none, 1-slight, 2-moderate, 
3-severe, 4-extreme. (3) MMT (Manual Muscle Test)13, 
will be a convenient tool for evaluating the muscle 
strength and level of impairment. Muscle strength is 
rated from 0 to 5 according to the muscle performance 
against resistance.
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Data	analysis	was	conducted	with	Microsoft	Word	
and Excel Medcalac version 17.9.7 have been used to 
generate	graphs,	tables	etc.	Paired	‘t’	 test	was	used	for	
analysis	NPRS,	WOMAC	and	MMT	pre-post	within	the	
Group	A	and	Group	B	with	calculation	of	values	obtain	

as	 data	 during	 study.	 Un-paired	 ‘t	 ’	 test	 was	 used	 for	
analysis	NPRS,	WOMAC	and	MMT	post	 intervention	
between	 Group	 A	 and	 Group	 B	 with	 calculation	 of	
values obtain as data during study.

OBSERVATIONS

Table 1: Comparison of pre and post NPRS in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 7.133 1.008

-3.166 0.746 -3.441	to	-2.88 <0.0001
Post-test 3.9667 1.129

B
Pre-test 7.300 0.8769

-2.500 0.7311 -18.730 <0.0001
Post-test 4.800 1.0635

Table 2: Comparison of pre and post WOMAC in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t – value p - value

A
Pre-test 73.33 8.94

-20.933 5.1457 -22.85	to	-19.011 <0.0001
Post-test 52.40 10.42

B
Pre-test 73.63 7.75

-11.4000 3.3073 -18.880 <0.0001
Post-test 62.23 8.35

Table 3: Comparison of pre and post MMT flexors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.67 0.088 7.6158 <0.0001
Post-test 3.67 0.48

Table 4: Comparison of pre and post MMT extensors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.70 0.085 8.226 <0.0001
Post-test 3.70 0.47

Table 5: Comparison of score difference in flexors and extensors after exercise between Group A & Group B

Muscle Group Mean SD Mean Difference SD Difference t–value p-value

Flexors
A 1.60 0.50

0.93 0.126 7.3928 <0.0001
B 0.67 0.48

Extensors
A 1.60 0.50

0.90 0.125 7.2250 <0.0001
B 0.70 0.47
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Table 6: Comparison of post NPRS, Post WOMAC, post MMT flexors and extensors in Group A & Group B

Test NPRS WOMAC MMT flexors MMT extensors
Group  A B A B A B A B
Mean 3.97 4.80 52.40 62.23 4.60 3.67 4.60 3.70

For	pre	–	post	NPRS	 in	Group	B	 the	 two-tailed	p	
value	 is	 <	 0.0001,	 considered	 extremely	 significant	 t	
=	 -18.730	with	29	degrees	of	 freedom.	For	pre	–	post	
WOMAC	in	Group	B	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 -18.880	 with	 29	
degrees	 of	 freedom.	 For	 pre	 –	 post	 MMT	 flexors	 in	
Group	B	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 7.3928	 with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	 t	=	8.226	with	29	degrees	of	 freedom.	For	
comparison	of	score	difference	in	flexors	after	exercise	
between	Group	A	and	Group	B	 the	 two-tailed	p	value	
is<	0.0001,	considered	not	significant	t	=7.3928	with	58	
degrees	of	freedom.	Comparison	of	score	difference	in	
extensors	after	exercise	between	Group	A	and	Group	B	
the two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

Ganvir	 SD	 et	 al1	 effect	 of	 open	 chain	 exercises	 on	
muscle strength and function in elderly patients with 
knee Osteoarthritis. A hundred patients were randomized 
into	two	Groups.	Experimental	Group	A	performed	open	
chain exercises in form of isometric quadriceps and 
straight leg exercises for 5 days a week for 5 days whereas 
control	Group	B	did	not	perform	any	exercises.	All	 the	
measurements were taken at baseline (week 0) and at the 
end	 of	 the	 trial	 at	week	 5.	 Resulted	 in	 between	Group	
comparisons, pain intensity, and improvement in function 
in	 isometric	 exercises	 Group	A	 at	 the	 end	 of	 5th week 
were	significantly	greater	than		those	of	control	Group	B	
(p<0.05) and concluded the 5 week isometric quadriceps 
exercise	program	showed	beneficial	effects	on	quadriceps	
muscle strength, pain, and functional disability.

For	post	NPRS	between	Group	A	and	Group	B	the	
two-tailed p value is equals 0.0047, considered extremely 
significant	t	=	2.9428	with	58	degrees	of	freedom.	For	
post	WOMAC	between	Group	A	and	Group	B	in	the	two-
tailed p value is equals 0.0002, considered extremely 
significant.	t	=	4.0320 with	58	degrees	of	freedom.	For	
post	MMT	flexors	between	Group	A	and	Group	B	 the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.3928	with	58	degrees	of	freedom.	For	
post	MMT	extensors	between	Group	A	and	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

DISCUSSION

Diminished	 knee	 joint	 proprioception	 is	 highly	
correlated with the level of pain, and the interaction 
between proprioception and muscle strength is closely 
related to functional body movements. This indicates 
that application of proprioceptive circuit exercise 
improves	proprioception	and	knee	joint	muscle	function,	
thereby	reducing	patient	pain.	Strengthening	knee	joint	
muscle function likely helps reduce pain. This study 
showed that proprioceptive circuit exercise in patients 
with	degenerative	knee	Osteoarthritis	can	be	an	effective	
way	 of	 strengthening	 knee	 joint	 muscle	 function	 and	
reducing pain. The results are expected to provide a 
useful	 basis	 for	 future	 efforts	 to	 enhance	 knee	 joint	
functions and improve pain control in patients with knee 
osteoarthritis.2

We	got	significant	improvement	after	3	weeks	post	
treatment	of	the	outcome	measures	of	two	Groups.	For	
pre	–	post	NPRS	 in	Group	A	 the	 two-tailed	p	value	 is	
<	 0.0001,	 considered	 extremely	 significant.	 t	 =	 -3.441	
to	 -2.88	 with	 29	 degrees	 of	 freedom.	 For	 pre	 –	 post	
WOMAC	in	Group	A	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 22.85	 to	 -19.011	
with	29	degrees	of	freedom.	For	pre	–	post	MMT	flexors	
in	Group	A	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 17.5879	with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	A	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	17.5879	with	29	degrees	of	freedom.	

Sung-bum J et al2 applied proprioceptive circuit 
exercise to patients with degenerative knee Osteoarthritis 
and	examined	its	effects	on	knee	joint	muscle	function	
and the level of pain. In this study, 14 patients with 
knee	 osteoarthritis	 in	 two	 Groups,	 a	 proprioceptive	
circuit	exercise	Group	 (n=7)	and	control	Group	 (n=7),	
were	 examined	 and	 was	 used	 to	 assess	 knee	 joint	
muscle function, and a visual analogue scale was used 
to measure pain level and resulted in the proprioceptive 
circuit	exercise	Group,	knee	 joint	muscle	 function	and	
pain	levels	improved	significantly,	whereas	in	the	control	
Group,	 no	 significant	 improvement	 was	 observed	 and	
concluded a proprioceptive circuit exercise may be an 
effective	way	 to	strengthen	knee	 joint	muscle	 function	
and reduce pain in patients with knee osteoarthritis.
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Metgud S et al14	 said	 to	 compare	 the	 effect	 of	
proprioceptive exercises in osteoarthritis and total 
replaced	 knees	 using	 the	 knee	 society	 score	 and	 joint	
position sense. Participants were divided into two 
groups;	Group	A	comprised	of	the	total	knee	replacement	
and	Group	B	was	the	osteoarthritis	group.	Group	A	was	
given exercises along with ambulation and static and 
resistance cycling and training of functional activities. 
Group	B	was	given	exercises	and	seven	proprioceptive	
exercises followed by continuous short wave diathermy 
cross-fire	 method	 for	 15	 minutes.	 The	 results	 show	 a	
significant	 difference	 between	 the	 two	 groups	 using	
VAS	and	JPS	whereas	showed	no	significant	difference	
between	the	two	groups	on	using	the	KSS	and	concluded	
that	proprioceptive	exercises	are	beneficial	in	improving	
the	joint	position	sense	in	patients	with	osteoarthritis	as	
well as total knee replacements.

CONCLUSION

Both	 groups	 were	 statistically	 significant	 and	
showed	 beneficial	 effect	 on	 reducing	 pain,	 improved	
muscle strength, physical function in OA knee patients 
but after exercises between both groups proprioceptive 
circuit	 exercise	 Group	 A	 was	 extremely	 statistically	
significant	 than	 open	 kinematic	 chain	 Group	 B.	 So	
Group	A	 indicating	more	 reducing	 pain	 and	beneficial	
effect	 on	 reducing	 pain,	 improved	 muscle	 strength,	
physical function in OA knee patients. Hence alternative 
hypothesis is accepted.
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ABSTRACT

Objective:	The	main	objective	of	 this	study	was	 to	evaluate	 the	efficacy	of	Body	awareness	 therapy	on	
depression in geriatric population

Design: A Pre- Post Experimental Design.

Participants and Interventions:	 30	geriatric	 persons	who	had	 a	 score	of	more	 than	5	on	 the	Geriatric	
Depression	scale	(GDS)	were	enrolled	in	the	study.	They	were	given	Body	Awareness	Therapy	(BAT)	for	a	
period of 3 weeks 3 times a week for 40 minutes.

Main Outcome Measures:	Geriatric	Depression	scale	was	used	as	a	self	rating	screening	tool	to	measure	
depressive symptoms in older adults at the commencement and termination of BAT.

Results:	Statistical	analysis	was	done	comparing	the	pre	and	post	GDS	using	the	paired	t	test.	There	was	
12.92%	change	in	the	values	and	the	p	value=	.0001	which	is	significant	(p<0.05).

Conclusion:	Body	Awareness	Therapy	has	been	shown	to	be	effective	in	reducing	depressive	symptoms	in	
the geriatric population.

Keywords: Geriatrics with depression, body awareness therapy, older Persons QOL

INTRODUCTION

India has been given the tag of an aging nation, 
India’s	health	programs	have	shed	light	on	the	problems	
faced by middle aged persons, maternal and child 
health and disease control. Due to the rise in modern 
technology and health care facilities there is a rise 
in the geriatric population. There is the other face of 
the coin which needs to be explored in terms of the 
medical and socioeconomic status of these geriatric 
individuals1. According to the National Institute of 
Mental Health, Depression is persistent sad or empty 
mood, a feeling of hopelessness, pessimism, feelings 
of guilt, worthlessness, helplessness, loss of interest, 
decreased  energy and fatigue, being slowed down 
while	performing	activities,	difficulty	 in	concentrating,	
remembering and making decisions2. It is often ignored 
or goes unnoticed in the elderly and has a considerable 
impact on physical health, social systems and overall 
functioning putting depression in the top most position 
to be the leading cause of functional impairment 
worldwide3,4 . A study conducted on the point prevalence 

of depression in geriatric persons in India is found to be 
from 13% to 25%5.  There are various pharmacological 
drugs available for the treatment of depression like 
Selective serotonin reuptake inhibitors (SSRI), Tricyclic 
antidepressants(TCA) and Monoamine oxidase 
inhibitors (MAOI) but the long term prognosis is subtle 
with incomplete recovery and higher rates of relapses 
(50%-90%) over a period of 2 -3 years. The goal of 
rehabilitation is not only the treatment of depression but 
to minimize or prevent the recurrence3,6 .

Body	awareness,	is	the	subjective,	phenomenological	
aspect of proprioception and interoception that enters 
conscious	 awareness,	 and	 is	 modifiable	 by	 mental	
processes including attention, interpretation, appraisal, 
beliefs,	 memories,	 conditioning,	 attitudes	 and	 affect7. 
Body Awareness Therapy (BAT) is a physiotherapeutic 
approach	 for	 the	 adjustment	 of	 pathological	 tension	
in the body and also is the ability to recognize subtle 
body cues.  It has shown to be reduced in individuals 
with	 depression	 The	 main	 objective	 is	 improving	 the	
patient’s	ability	to	become	aware	of	 their	bodily	status	
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and to recapture normal balance of the body in BAT8. 
Neuroimaging studies also indicate changes in the 
structures of the brain involved in body awareness 
after BAT9. Evidence based treatments for depression 
continues to expand but the responses brought about by 
them are limited and the condition has a high relapse rate 
in the elderly3. Depression in this population is linked 
with	 financial	 problems,	 insecurity	 and	 loneliness	 as	
well as decreases body awareness1. There is a continuous 
need for research that predicts successful treatment 
outcomes in depression; an intervention that promotes 
a	holistic	change	is	likely	to	benefit	these	individuals10. 
BAT has been done for patients with chronic illness 
and depression but has not been conducted on elderly 
persons with depression9. Thus the aim of the current 
study	was	to	determine	effect	of	body	awareness	therapy	
on depression in geriatric population.

METHOD

In	 the	 region	 of	 Belgavi,	 Karnataka,	 n=67	
participants from 3 old age homes were screened using 
Geriatric	 Depression	 Scale	 in	 2017.	 The	 inclusion	
criteria	was	i)	Above	the	age	of	65	ii)	A	score	of	>5	on	
the	Geriatric	depression	scale	iii)	Understand	commands	
and iv) Ambulate with or without an assistive device.  
The exclusion criteria were that i) Cognitive impairment 
ii)  Pre-existing neurological condition that alters the 
higher mental functions iii) Any other psychiatric 
condition.	 Once	 they	 fulfilled	 the	 inclusion	 and	
exclusion	criteria	n=30	older	adults	were	included	in	the	
study.	The	Research	Ethics	committee	of	KLE	Academy	
of higher education, Belgavi, India approved the study 
and all the participants were provided a written informed 
consent prior to the commencement of the study. After 
the completion of the initial assessment; a three week, 
twice a week BAT intervention was given.

Intervention and Outcome Measure: Basic Body 
Awareness intervention was given; the treatment session 
lasted for a total of 40 minutes. The initial 5 minutes 
was orientation and breathing exercises subsequently 
10 minutes of soothing music after which a 10 minute 
relaxation	technique	in	this	case	Jacobson’s	relaxation.	
Following this three stages of progression of BAT for 

three weeks were given and culminating with 5 minutes 
of breathing exercise4.	 The	 first	 stage	 included	 lying	
down exercises, stretching and contracting gradually 
integrated with breathing and voice, standing exercises 
which included coordination exercises; these exercises 
were integrated into normal breathing. Stage two 
consisted of standing exercises like isolated movements, 
spot marching, weight shifts, posture exercises and non 
verbal exercises. All these exercises were coordinated 
with breathing. Stage three incorporated walking 
exercises	that	aimed	to	be	beneficial	in	a	natural,	relaxed	
and rhythmical gait with normal associated movements. 
Balance exercises and postural correction exercises 
were	 also	 included	 in	 this	 stage.	 Geriatric	 Depression	
Scale was used as a self rating screening tool to measure 
depressive symptoms in older adults, 15 items are present 
in the short form and the recall time is past week. It is 
designed as a self-administered questionnaire, though 
oral assistance and/or interview can be utilized. The total 
score is calculated by summing responses that endorse 
depression.	The	GDS	was	used	pre	and	post	BAT.

RESULTS

Statistical analysis was done comparing the pre and 
post	 GDS	 using	 the	 paired	 t	 test.	 There	was	 a	 12.9%	
change	in	the	values	and	the	p	value	=	0.0001	which	is	
significant.	Also	a	3	month	follow	up	was	taken	in	which	
the	p	value	was	0.0393	which	is	significant.

Table 1: Distribution of patients in the study

Variables Min Max Mean SD SE
Age 38.00 95.00 75.17 11.43 2.09

Height 1.37 1.89 1.61 0.13 0.02
Weight 38.00 90.00 60.10 16.03 2.93
BMI 14.81 31.62 23.01 4.19 0.76

Table 2: Baseline data

Gender No of participants % of participants
Male 8 26.67

Female 22 73.3
Total 30 100.00

Table 3: Pre and Post GDS scores; * Significant

Mean Std. Dv. Mean Diff. SD Diff. % of change Paired t p-value
Pretest 8.00 1.31

Posttest	3	Weeks	After	BAT 6.97 1.71 1.03 0.96 12.92 5.8693 0.0001*
3 Months Follow up 7.46 0.08 1.8222 0.0393*
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DISCUSSION

In	 the	 present	 study,	 the	 effects	 of	 BAT	 on	
depression	in	geriatric	persons	as	measured	by	the	GDS	
were	investigated.	The	GDS	appears	to	be	a	reliable	and	
valid instrument with scales of adequate consistency in 
this study population11. After the intervention and a three 
month	 follow	up,	 the	comparison	showed	significantly	
statistical results which indicated that BAT may be 
indicated	 and	 may	 have	 a	 carryover	 effect.	 GDS	 is	 a	
subjective	scale	and	the	“YES”	answer	questions	were	
the feeling of worthlessness, helplessness and their 
present situation. Some participants complained of 
memory issues and that they were easily fatigued. Yang 
B et al indicated that in relation to depression cognition 
has	 a	 negative	 influence12. This could be due to the 
frustration felt by the participant in relation to activities 
of	daily	living	if	memory	is	affected	.		The	participants	
in the present study were in a old age home away from 
their families, this may have given the “YES” on the 
GDS	 where	 they	 felt	 that	 they	 have	 no	 purpose	 and	
find	 that	 their	 life	 is	 empty,	while	many	had	 left	 their	
hobbies	 and	 quit	 doing	 the	 things	 that	 they	 enjoyed.	
Potter R et al conducted a study on the impact of the 
Physical Environment on depression of older residents 
in care homes, he concluded that the overall physical 
environment	did	not	have	a	major	role	in	their	depressive	
symptoms but outdoor access and social interaction had 
a positive relation to depression13.

DeJong et al conducted a study and noted that Body 
Awareness has been proposed to be the mechanism for 
BAT and it involves an attentional focus on and awareness 
of internal body sensations9. Several studies support the 
notion of body awareness in mindfulness training and 
thus takling depression which has been shown to have 
decreased levels of body awareness. Danielsson et al 
concluded	 that	 in	 major	 depression,	 BAT	 enhanced	
perceptual openness and challenged the numbness 
experienced in depression4. In addition, the pre and post 
GDS	scores	after	BAT	is	significant	as	p=0.0001	which	
indicates that body awareness is increased in apparently 
normal geriatric persons with depression in comparison 
to a study done on persons who have chronic illness with 
depression. The limitations were that the Body Awareness 
component was not scored and also follow up to determine 
the	lasting	effects	of	BAT	were	not	conducted.

CONCLUSION

In conclusion, the data that was collected and 
analyzed suggests that BAT decreases depression as 
measured	by	the	GDS.

It may be worthwhile to note that the interventions 
that encourage an overall wellbeing and change towards 
body	 awareness	 will	 benefit	 this	 target	 group.	 The	
limitations of this study was that the measure of initial 
and change in Body Awareness was not measured also 
the participants were not followed up to see the long 
term	efficacy	of	BAT
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ABSTRACT

Introduction:	Lateral	Ankle	Instability	has	been	one	of	the	common	causes	of	impairments	in	the	lower	
extremity	injury	resulting	from	repetitive	ankle	sprains	to	the	lateral	ankle	ligament	complex.	This	may	lead	
to pain and disturbed proprioception resulting in positional fault of articular surfaces, poor postural control 
and weight distribution. Physiotherapy thus aims in reducing the pain, realignment of the articular surfaces 
thereby	improving	postural	control	and	weight	on	the	affected	ankle	joint/s.	The	primary	purpose	of	this	
study	was	to	assess	the	immediate	effects	of	Mulligan	fibular	repositioning	ankle	taping	on	the	NPRS	and	
Weight	Distribution	in	a	case	of	Lateral	Ankle	Instability.

Method: A 20 year old female student, with left lateral ankle pain, had complains of chronic pain around 
the lateral malleolus since 2.5 months after playing basketball. The pain aggravated with squatting and 
forward lunges. The outcome measures were Numerical Pain Rating Scale that measured the pain intensity 
and percentage body weight distribution during squat as measured on Neurocom Balance Master System 
(version	9.1).	A	fibular	posterolateral-superior	tape	as	described	by	Mulligan	was	applied	on	an	undertape	
and the outcome measures were again noted. Results: Pre treatment and Post treatment, pain reduced from 
4/10 to 2/10 during squatting and forward lunge respectively. Also the Percentage of Body weight distributed 
on the left ankle improved immediately after the application of tape.

Conclusion: Fibular repositioning tape as described by Mulligan not only reduces pain but also improves 
the	weight	falling	on	the	affected	ankle	joint/s.

Keywords: Mulligan Tape, Lateral Ankle Sprain, Proprioception, Fibula repositioning tape.
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INTRODUCTION

Chronic Ankle Instability (CAI) is a common 
disability	 in	 the	 lower	 extremity	 injuries.	 It	 results	
from repercussions of acute ankle sprains leading to 
giving way sensation and self reported disability. 1 

Common	 mechanism	 of	 injury	 that	 is	 postulated	 is	
extremes	 of	 plantarflexion	 and	 inversion	 position	 of	
ankle	 where	 the	 weak	 anterior	 tibio-fibular	 ligament	
(ATFL)	 and	 calcaneofibular	 ligament	 (CFL)	 are	 prone	
for	 varying	 degree	 of	 injury	with	minimal	 force.2 The 

theories commonly postulated for the cause of CAI 
are: mechanical instability resulting from poor control 
by the ligaments and functional impairment resulting 
from loss of proprioception and mechanical instability 
which together leads to CAI. Damage to the ligaments 
often results in pathological laxity which leads to ankle 
being put in to vulnerable positions during functional 
activities	 causing	 subsequent	 injury.3 Restriction in 
arthrokinematics related to repetitive ankle sprains 
leads	 to	 positional	 fault	 at	 the	 inferior	 tibiofibular	
joint.	Individuals	with	CAI	may	have	an	anteriorly	and	
inferiorly	 displaced	 distal	 fibula.4	 The	ATFL	 ligament	
stuck in this position becomes more slack in resting 
position.	When	the	rearfoot	begins	to	supinate,	the	talus	
can	go	through	a	greater	range	of	motion	before	ATFL	
becomes taut, leading to further laxity and sprains.3 
Since	 ligaments	 play	 a	 major	 role	 in	 proprioception,	
lateral ankle instability that results in weakening of 
the	 ligaments	 may	 lead	 to	 insufficiencies	 in	 not	 only	
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proprioception but also postural control, neuromuscular 
control and functional impairments.3, 5

Since CAI leads to an antero-inferior positional 
fault	of	 the	distal	fibula	 leading	 to	 laxity	of	 the	 lateral	
ankle ligaments and disturbing the proprioception, 
methods	which	aim	to	reposition	the	fibula	are	needed	to	
treat such conditions. One of the methods for supporting 
such	 weakened	 ankle	 joint	 is	 application	 of	 tape	 as	
proposed by Mulligan 4. Taping is known to improve 
the neuromuscular proprioceptive and physiological 
processes,	 offering	 additional	 awareness	 of	 the	 foot	
position and direction of motion. Mulligan Ankle 
taping,	 in	 addition	 to	 these	 effects,	 may	 correct	 the	
antero-inferior	positional	fault	of	distal	fibula,	leading	to	
a better postural control and weight distribution. There 
are	 very	 few	 studies	 that	 have	 documented	 the	 effects	
of Mulligan Taping on the weight distribution in a 
functional activity. Hence the need arises to assess if the 
Mulligan Tape plays any role in improving the weight 
distribution	at	the	ankle	joint.

MATERIALS AND METHOD

Case Report: Case History: The	subject	was	a	20	year	
old female student who presented with the complaints 
of mild pain on the left side ankle. She gave a history 
of sudden onset of pain when playing basketball match 
while	jumping	and	landing	back	on	the	ground.	Intensity	
of pain was 7 on 10 on Numerical Pain Rating Scale 
(NPRS). The pain had been continuous since then at 
the lateral side of the ankle, which aggravated with 
weight	 bearing	 activity,	 specifically	 as	 mentioned	 by	
the	 subject,	 squatting	 and	 forward	 lunges.	The	 subject	
continued with her normal activities, including playing 
basketball and did not undergo any treatment. She also 
gave a history of repetitive ankle sprains since then on 
the same side ankle giving rise to pain at the lateral 
side	of	ankle	joint.	Important	to	also	mention	is	that	the	
subject	described	inability	of	put	complete	weight	on	the	
left	ankle	since	 the	 injury.	A	period	of	2.5	months	had	
elapsed	when	 the	 subject	 became	 a	 part	 of	 this	 study.	
During initial assessment, the pain intensity was 4 on 10 
on NPRS around the lateral malleolus with squatting and 
forward lunge. The Range of Motion and the strength 
of	the	muscles	of	ankle	joint	were	within	normal	limits.	
The only complaint was pain during squatting and 
forward lunge.

Outcome Measures:

 1. NPRS

 2. Percentage of body weight distribution during 
Squatting as measured on NEUROCOM 
BALANCE	MASTER.

METHODOLOGY

A	written	informed	consent	of	the	subject	was	taken	
prior to the study and was explained about the procedure 
of assessment and management. Initial assessment 
consisted of examination of range of motion and 
manual	muscle	testing	of	the	ankle	joint.	Pre	treatment	
NPRS was noted. This was followed by assessing the 
percentage of weight distribution during squatting on 
the	 NEUROCOM	 BALANCE	 MASTER	 SYSTEM	
(VERSION 9.1).

The	 subject	 was	 initially	 shown	 a	 demo	 video	 of	
the procedure. Standing on the force platform, four 
trials	were	performed.	The	first	trial	consisted	of	subject	
standing relaxed on the force platform while the weight 
distribution was measured (0° Squat). This was followed 
by measuring the weight distribution at three angles of 
squat: 30°, 60°, and 90°. The Pre treatment outcome 
measures were documented.

Figure 1: Subject performing Squat On Neurocom 
Balance Master

The	 subject	 was	 then	 applied	 with	 the	 fibular	
repositioning tape as described by Mulligan. The 
subject’s	skin	was	examined	for	any	contraindication	
and	 then	 an	 undertape	was	 applied.	With	 subject	 in	
supine position and ankle kept in neutral position, the 
tape was applied starting obliquely at the distal end 
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of	lateral	malleolus.	While	a	pain	free	posterolateral-
superior glide was maintained at the distal end of 
fibula,	the	tape	was	then	wrapped	diagonal	and	around	
the tendo-achilles and ended at the medial side of 
lower leg 4-6. Post treatment, NPRS was noted and 
Weight	Distribution	Squat	was	again	performed	with	
the same procedure as mentioned above.

Figure 2: Fibula Repositioning Tape

RESULTS

NPRS	 and	Weight	 distribution	 during	 Squat	 were	
noted immediately after the application of tape:

Table 1: NPRS measurements: Pre and Post 
treatment

NPRS
PRE-TREATMENT POST-TREATMENT

4 2

Graph 1: Pre and Post treatment NPR

The results showed a 50% reduction in pain intensity 
immediately after application of the Mulligan Tape.

Weight Distribution Squat:

Table 2a: Pre-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 22 78
30 48 52
60 50 50
90 49 51

Table 2b: Post-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 55 45
30 50 50
60 57 43
90 57 43

The results showed that, Pre-treatment weight 
distribution at 0° Squat was more on the right side 
compared to the left side. Post treatment, this changed 
to normal weight distribution both on right and left side 
after application of tape. Important to note is that, at 30, 
60 and 90° squat, the percentage weight on the left side 
also increased to nearly 60% after application of tape. 
Also there was equal weight distribution seen on both 
the sides at all angles of squat after application of tape.

DISCUSSION

The	purpose	of	 this	 study	was	 to	find	 if	Mulligan	
taping	has	any	effect	on	improving	the	weight	distribution	
during a functional activity in chronic ankle instability. 
Our results from this single case study showed that 
Mulligan taping not only reduces pain but also increases 
the	weight	distribution	on	affected	side	and	nearly	equals	
the same bilaterally.

Taping has been proven to improve the neuromuscular 
proprioception	 and	 hence	 the	 feedback	 about	 the	 joint	
position and weight falling on it. Mulligan taping in 
turn corrects the positional fault thereby improving the 
alignment of the articular surfaces. This in turn may 
improve	again	the	weight	that	is	bound	to	fall	on	that	joint.	
Marjaan	Someeh	et	al	examined	the	influence	of	Mulligan	
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Ankle taping on functional performance in healthy athletes 
and athletes with chronic ankle stability. They found that 
Mulligan	 Taping	 significantly	 improved	 the	 functional	
performance measured through 3 tests, more in the chronic 
ankle instability athletes. The authors support through this 
study that Mulligan taping corrects the positional fault of 
the	distal	fibula	that	is	commonly	found	in	CAI	individuals.	
Also, additional awareness of foot position and direction of 
motion by stimulation of mechanoreceptors through tape 
might also be one of the mechanisms of reducing pain and 
improving weight distribution.

Another study by the same authors examined 
the	 immediate	 effects	 of	 mulligan	 taping	 on	 postural	
control on athletes with and without CAI. They found 
that Mulligan taping improved the postural control 
significantly.	In	our	study,	though	postural	control	was	not	
measured, improved weight distribution on any weight 
bearing	 joint	 will	 in	 turn	 improve	 the	 postural	 control.	
Better proprioception, external support, correction and 
maintenance	of	fibula	positional	fault	and	better	postural	
control and weight distribution in turn will reduce the risk 
of	further	injury.	Hence	more	studies	are	further	required	
to examine these results on a general population.

CONCLUSION

This case study has documented that Mulligan 
Ankle Taping reduces pain and most important improves 
the weight distribution immediately. Further research is 
needed with a large sample to document the same results 
for a population.
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ABSTRACT

Low	back	pain		is	a	common	disorder	which	involves	muscles,	nerves,	and	bones	of	the	back.	About	70%	to	
85%	of	population	has	low	back	pain	at	some	point	in	life.	Adverse	neural	tension	is	defined	as	physiological	
or mechanical response produced when structures of the nervous system exceed their normal range of 
movement. Mechanically or chemically sensitized nerves show abnormal mechano sensitivity.

Purpose:	purpose	of	the	study	was	to	find	the	effect	of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing	pain,	improving	ROM	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Aim: To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	stabilization	exercises	in	reducing	pain,	improving	
ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Objective: To	study	 the	effect	of	 straight	 leg	 raise	with	 lumbar	 stabilization	exercises	 in	 reducing	pain,	
improving	ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension	between	the	
age group 20-50 years.

Method: This study was conducted on 30 lower back pain patients, age 20-50 years were taken from 
NDMVP Hospital and research centre, physiotherapy opd . Convenience sampling method was used. ROM, 
Numerical	pain	rating	scale-	pain	and	Modified	oswestry	disability	questionnaire-	disability	was	assessed.

Results: P	value	is	less	than	0.05	for	NPRS,	ROM	and	modified	ODI	.The	NPRS,	PSLR	and	Modified	ODI	
Questionnaire	scores	improved	significantly	by	SLR	with	lumbar	stabilization	exercises	after	3	weeks	in	
subjects	of	low	back	pain	with	adverse	neural	tension.

Conclusion: SLR	with	 lumbar	stabilization	exercises	 is	effective	 in	reducing	pain	 improving	ROM,	and	
physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Keywords: low back pain with adverse neural tension, SLR Stretching, lumbar stabilization exercises

INTRODUCTION

In	India	incidence	of	low	back	pain	(LBP)	has	been	
reported to be 23.9% and has a life time prevalence of 60- 
85%.	There	are	various	causes	of	 low	back	pain(LBP)	
producing	 radicular	and	non-radicular	 symptoms.	Low	
back	 pain	 (LBP)	 is	 a	 common	 disorder	 involving	 the	
muscles, nerves, and bones of the back. Pain can vary 
from a dull constant ache to a sudden sharp feeling1. 
Chronic	low	back	pain	is	defined	by	pain	persisting	for	
more than 12 weeks2.	Adverse	neural	tension	is	defined	
as physiological or mechanical response produced when 
structures of the nervous system increases their normal 

movement3-5. Mechanically or chemically sensitize 
nerves show abnormal mechanosensitivity6.

Radiating	 low	back	pain	or	Lumbar	 radiculopathy	
refers to the phenomenon in which the pain produced in 
the lumbar region radiates or travels down in one or both 
lower limbs with the presence of neural dysfunction. 
Radiating low back pain could be attributed to various 
causes such as compression of one or more nerve roots 
caused by a direct pressure from a herniated disc, 
degenerative changes in the lumbar spine that cause 
irritation of nerve roots, or sciatica due to compression 
of sciatic nerve roots, facetal hypertrophy that may 
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compress the nerve root at the lateral foraminal exit, 
foraminal stenosis (narrowing of spinal canal through 
which the spinal nerve exits due to bone spurs or arthritis) 
–	more	common	 in	elderly	adults,	diabetes,	nerve	 root	
injuries,	scar	tissue	from	previous	spinal	surgery	that	is	
affecting	the	nerve	root7-9.

Neural mobilization has a great role in management 
of	radiculopathy	and	low	back	pain	.	The	Straight	Leg	
Raise	(SLR)	test	is	frequently	used	in	the	assessment	of	
patients	 presenting	 with	 LBP.	 Improving	 the	 range	 of	
SLR	has	a	beneficial	effect	in	storing	normal	movement	
and decreasing the degree of impairment due to low 
back disease 10.

There	is	no	formal	definition	of	lumbar	stabilization	
exercises , the approach is aimed at improving the 
neuromuscular control, strength, and endurance of the 
muscles that are central to maintaining the dynamic 
spinal	and	trunk	stability.	Group	of	muscles	particularly	
the	 transversus	abdominis	and	lumbar	multifidius,	also	
other paraspinal, abdominal, diaphragmatic, and pelvic 
muscles, lumbar stabilization exercise has been accepted 
as a more empiric therapeutic exercise method than 
any other exercise method. To improve spinal segment 
instability, lumbar stabilization exercises that strengthen 
the local muscle group located deep in the trunk around 
the lumbar vertebrae, which play an important role in 
providing dynamic stability for spinal segments, are 
useful for relieving functional disability of the spine. 
Lumbar	 stabilization	 is	 important	 for	 maintaining	 the	
spine and performing extremity movements and is applied 
to	adjust	the	imbalance	between	the	abdominal	and	trunk	
extensor muscles. Such imbalance causes diseases in the 
lumbar vertebral region of the musculoskeletal system, 
which must be treated to prevent low back pain11.

Hence the rationale of the present study was to 
check	the	effectiveness	straight	leg	raising	with	lumbar	
stabilization exercise in the treatment of low back pain 
with adverse neural tension.

AIM

To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension.

OBJECTIVE

To	study	the	effect	of	straight	leg	raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension between the age group 20-
50 years.

MATERIAL AND METHOD

This experimental study was conducted on 30 
lower back pain patients, aged between 20-50 years 
were taken from NDMVP Hospital and research centre, 
physiotherapy OPD. Convenient sampling method was 
used for study.

Inclusion Criteria:

 1. Age group of both sexes with 20-50 years.

 2. Pain referred distal to buttocks.

	 3.	SLR	testing	between	45-70	degree	(painfull	range).

 4. Mild to moderate pain (2 to 6 on NPRS).

	 5.	Modified	oswestry	score	greater	than	10%.

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, etc.)

 2. Pregnancy.

 3. history of spinal surgery.

 4. Osteoporosis.

	 5.	straight	leg	raise	(SLR)	test	of	less	than	45°.

 6. Spondylosis, Disc herniation, Cervicogenic 
headache.

PROCEDURE

Subjects	 clinically	 diagnosed	 low	 back	 pain	 with	
adverse neural tension were screened according to 
inclusion and exclusion criteria. Ethical clearance was 
obtained and informed consent was taken from each 
subject.	 Subjects	 were	 briefed	 about	 the	 study	 &	 the	
intervention.30 Patients were recruited and were given 
straight leg raise stretching and lumbar stabilization 
exercises.	The	effect	of	intervention	was	measured	using	
outcome	 measures	 comprising	 of	 NPRS,	 PSLR	 and	
Modified	ODI	before	and	after	3	weeks.	
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Straight leg raise stretching: The	subject	is	in	supine	and	
relaxed in the center of the bed, with one pillow under the 
head.	Therapist	will	stand	at	the	affected	side	and	raised	
the side which is perpendicular to the bed in straight leg 
raise	test	with	one	hand	placed	under	the	ankle	joint	and	
the	other	hand	placed	on	the	knee	joints	until	either	pain	
in the back or referred pain to the leg is seen.

Figure 1: Straight leg raise stretching

Then the lower limb is taken down few degrees 
from this symptomatic point. The therapist will mobilize 
the sciatic nerve by gentle oscillations alternatively 
toward	 ankle	 dorsiflexion	 and	 plantar	 flexion	 .	 This	
sequences is repeated several times, in which the 
amplitude is increased according to the patient response. 
The technique progressed to a point where symptoms 
where resistance of the movement was encountered. As 
the pain is relieved, the therapist increase the range of 
motion until reaching the maximum range of straight leg 
raise with pain free. The position is held for 30seconds.
Frequency: 2 times week for 3 weeks

They were instructed to perform the stabilization 
exercises at home twice a day on the days they did not 
come for their treatment sessions. Each exercises were 
carried forward each week.

LUMBAR STABILIZATION EXERCISES

Week 1

 z Patient position: four-point kneeling position

 z Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Dosage: 10 seconds 
hold and 10 repetitions.

•	 Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, hold 
the contraction and breath. Slide your one leg along 
the mat to straighten the knee and return to the starting 
position. Do not release your abdominal contraction 
during the exercise. Repeat with your other leg. Dosage: 
10 repetitions on each leg.

Week 2 

 z Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, 
hold the contraction and breath. Squeeze your buttocks 
together and lift your pelvis up. Do not release your 
abdominal contraction. Hold this position for 5-10 
seconds. Dosage: 5-10 seconds hold and 10 repetitions.

 z Patient position: hook-lying 

Patient instruction:	draw	in	your	lower	abdomen.	Lift	
one leg up without bending the knee upto approximately 
45°.	Hold	the	position	for	5-10	seconds.	Lower	the	leg.	
Repeat with other leg. Dosage: 5-10 seconds hold and 
10 repetitions.

Week 3

 z Patient position: four-point kneeling 

Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Raise your one leg up 
with the knee straight followed by the opposite arm 
without bending the elbow. Hold this position for 5-10 
seconds.	Lower	your	arm	and	leg.	Repeat	with	the	other	
diagonal leg and arm. Dosage: 5-10 seconds hold and 10 
repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold the 
contraction and breath. Slowly raise both your legs up 
straight without bending your knees. Hold this position 
for	5-10	seconds.	Lower	your	legs.	Dosage:	5-10	seconds	
hold and 10 repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold 
the contraction and breath. Slowly raise both your 
arms up straight without bending your elbows. Do not 
release your abdominal contraction during the exercise. 
Hold	this	position	for	5-10	seconds.	Lower	your	arms.	
Dosage: 5-10 seconds hold and 10 repetitions.



     104      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

RESULT

Table 1: The intra-group comparison of Pain 
(NPRS)

PARAMETER FOLLOW UP

NPRS

PRE 
TREATMENT 5.19 ± 0.63

POST 
TREATMENT 2.69	±	0.84

T	VALUE 15.69
P	VALUE	(INTRA	

GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Values are Mean ± Standard deviation. P-values are 
obtained	using	Paired‘t’	test	(Parametric	Paired	analysis),	
after	confirming	the	underlying	normality	assumption	of	
pre-treatment	and	post-treatment	difference.	P-value<0.05	
is	considered	to	be	statistically	significant.

Table 2: The intra-group comparison of Range of 
motion (PSLR)

PARAMETER FOLLOW UP

ROM

PRE 
TREATMENT 51.58	±	5.01

POST 
TREATMENT 65.42 ± 7.66

T	VALUE 15.51
P	VALUE	
(INTRA 
GROUP)

Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

PARAMETER FOLLOW UP GROUP A

Modified	ODI

PRE 
TREATMENT 40.23 ± 6.46

POST 
TREATMENT 21.62	±	4.83

T	VALUE 16.55
P	VALUE	

(INTRA	GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

RESULT

The	 Pain	 (NPRS),	 PSLR	 and	 Modified	 ODI	
Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

The	 present	 study	was	 carried	 out	 to	 see	 the	 effects	
of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing pain, improving ROM and physical functions 
in	 low	 back	 pain	 subjects	 with	 adverse	 neural	 tension	
between the age groups of 20-50 years. This study included 
30	subjects	with	low	back	pain	of	both	genders.	Through	
convenient sampling they were recruited in the study.

VARIABLE

Pain (NPRS), PSLR and Modified (ODI): On 
comparing score with paired t test, the p value obtained 
was	<0.05	which	implies	that	it	is	statistically	significant	
.This	 suggest	 that	 SLR	 with	 lumbar	 stabilization	
exercises,	 had	 an	 effect	 in	 reducing	 pain	 improving	
ROM in patient with low back pain after 3 weeks of 
treatment. The result found in our study is accordance 
with	study	done	by	Neha	Malik,	Chitra	Kataria	(2012)	
on	Comparative	Effectiveness	of	Straight	Leg	Raise	and	
Slump	Stretching	in	Subjects	with	Low	Back	Pain	with	
Adverse Neural Tension concluded that both techniques 
straight	leg	raise	and	slump	stretching	are	equally	effective	
in reducing pain in patients with low back pain with 
adverse neural tension12 .There are many physiological 
benefits	 found	 with	 neural	 mobilization	 that	 reduces	
pain and improves ROM. In neural mobilization, there is 
oscillatory movement like straight leg stretching, there is 
elongation and shortening of the nerve which temporarily 
increases the intra neural pressure followed by a period 
of relaxation in between . This repeated pumping action 
enhance	dispersal	of	local	inflammatory	products	in	and	
around the nerve, thus alleviating hypoxia and reducing 
pain.( Brown et ) investigated this and found an increase 
in	fluid	dispersion	in	the	leg	has	been	found	secondary	to	
repeated	ankle	plantarflexion	and	dorsiflexion.	(Dwornik	
et al 2009) said that neural mobilization gives high 
analgesic	 effects	 based	 on	 the	 finding	 that	 the	 resting	
muscle tone decreased post neural mobilization.

The result found in our study is according to Sahar 
M.	Adel(2011)	on	 the	Efficacy	of	Neural	Mobilization	
in	Treatment	of	Low	Back	Dysfunctions	concluded	that	
straight	 leg	 raising	 (SLR)	stretching	may	be	beneficial	
in	 the	 management	 of	 patients	 with	 LBD.	 SLR	
stretching with lumbar spine mobilization and exercise 
was	 beneficial	 in	 improving	 pain,	 reducing	 short-term	
disability and promoting centralization of symptoms in 
this group of patients.

Among the abdominal muscles, the transverse 
abdominal	 abdominal,	multifidus,	 and	 internal	 oblique	
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muscles help to increase the intra-abdominal pressure, 
thereby con-tributing to the spinal and pelvic stability 13. 
Our lumbar stabilization exercise group included some 
lumbar dynamic exercises, which may have strengthened 
the	lumbar	extensors	at	the	large	lumbar	flexion	angle.

Another study concluded that exercise 
programs	 had	 significant	 effect	 on	 the	 patients	
with chronic low back pain. Back extension 
exercises	 had	 an	 additional	 effect	 in	 enhancing	
the strength of the extensor muscles and also 
in increasing the mobility of the lumbar spine. 
This provides essential support for the spine 
and thereby decreasing the associated pain and 
disability. In the presence of strong core and 
back muscles, the possibility for low back pain 
is minimal. Thus lumbar extension as well as 
stabilization exercises are essential to strengthen 
the core and reduce low back related pain and 
disability in patients with chronic low back pain. 
R. Chitra,(2014)14

CONCLUSION

SLR	with	lumbar	stabilization	exercises	is	effective	
in reducing pain improving ROM, and physical functions 
in	low	back	pain	subjects	with	adverse	neural	tension.

Limitations of the Study

 1. No follow up was done after the said duration of 
study.

	 2.	There	is	a	wide	variation	in	the	age	of	the	subjects	
included in the study. 

	 3.	subjects	 from	 all	 professions	were	 included	 and	
may be a source of variation in results. 
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ABSTRACT

Obesity	is	defined	by	excessive	accumulation	of	body	fat.	Obesity	is	an	individual	 to	develop	numerous	
comorbidities	represents	a	major	healthcare	issues	in	many	countries	worldwide.	This	study	is	to	evaluate	
the	Role	of	Physiotherapy	in	Post	Bariatric	Surgery.	Bariatric	surgery	is	defined	as	surgery	on	the	stomach	
and/or intestine to help the person with extreme weight loss. Bariatric surgery is an option for people who 
have a body mass index above 40 kg/m2. Bariatric surgery is a surgery that is designed to lead to weight 
loss.	There	are	actually	four	different	types	of	bariatric	surgical	procedures	that	can	be	done	to	help	patients	
achieve weight loss. These procedures will either shrink the stomach so that the patient can only eat small 
amounts of food at a time or will change the way that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they will be considered candidates for bariatric surgery . 
The	physiotherapist	supports	patients	to	optimise	fitness,	mobility,	and	weight	loss	prior	to	surgery	through	
motivational interviewing, collaborative goal-setting and physical activity. It has been seen that respiratory 
physiotherapy plays an important role in preventing complications post bariatric surgery. The role of 
physiotherapist	 in	 this	process	 is	essential,	 individual	 therapeutic	programs	help	 to	adjust	all	 the	aspects	
of training to the health status of the obese patient, with respect to coexisting diseases. Exercise is very 
important	it	helps	to	burn	calories,	get	rid	of	fat,	preserve	muscle	tissue,	protect	your	joints.	Aerobic	exercise	
and strength training will be included, as they both help in weight loss and weight control. Physiotherapist 
are	trained	to	create	safe	and	effective	physical	activities.	Chest	physiotherapy	is	a	treatment	that	helps	to	
remove the excess secretions from inside the lungs, re-educate breathing muscle to try to improve ventilation 
of the lungs. Chest physiotherapy is a group of treatments which are designed to promote mucus extraction 
from	the	patient’s	respiratory	system.	The	purpose	of	chest	physiotherapy,	is	 to	help	patient	breath	more	
freely and to get more oxygen into the body. Chest physical therapy includes postural drainage, chest 
percussion, chest vibration, turning, deep breathing exercises, and coughing.

Keywords: Bariatric surgery, BMI, Physiotherapy, obesity, exercises.

INTRODUCTION

Bariatric surgery (weight loss surgery) includes a 
variety of procedures performed on people who have 
obesity.	Weight	 loss	 is	 achieved	 by	 reducing	 the	 size	
of the stomach with a gastric band or through removal 
of a portion of the stomach (sleeve gastrectomy or 
biliopancreatic diversion with duodenal switch) or by 
resecting and re-routing the small intestine to a small 
stomach pouch (gastric bypass surgery) [1] 

Excessive fat accumulation around the heart 
may play an important role in the pathogenesis of 
cardiovascular diseases. Recent evidence has suggested 
that bariatric surgery results in relatively less decreases 
in epicardial fat compared with abdominal visceral fat 
and pericardial fat [23] . Bariatric surgery is a wonderful 
tool that helps patients with clinical obesity lose weight 
and gain their lives back [24]. Body mass index (BMI) is 
defined	as	the	weight	in	kilograms	divided	by	the	square	
of the in meters (kg/m2). It provides a useful population-
level measure and obesity. BMI can be used to estimate 
prevalence of obesity within populations, as it is the 
same for sexes and for ages of adults [25] .

Exercise program after bariatric surgery provide 
further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
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weight loss not alone, but there are many more surgeries 
who induced weight loss for example,

Gastric Sleeve: also	known	as	‘sleeve	gastrectomy’,	is	
the	first	 step	before	any	bariatric	 surgery	and	can	also	
be a single standalone procedure. In this procedure, the 
surgeon creates a small stomach sleeve using a stapling 
device, and the rest of the stomach is removed [2].  
Gastric	 Bypass:	 Gastric	 bypass	 is	 one	 of	 the	 most	
common	 weight	 loss	 procedures.	 Gastric	 bypass	 is	 a	
well-researched procedure and remains one of the best 
weight loss methods, surgically. It is called as ‘The 
Roux-en	Y	Gastric	Bypass	 (RYGB)’	and	 is	considered	
as	the	‘gold	standard’	of	weight	loss	surgery	[2]. 

Gastric Banding: Gastric	 Banding	 is	 a	 laparoscopic	
surgery where a surgeon places a band around the upper 
end of the stomach dividing it into two parts to create a 
small pouch to hold food. The band limits the amount 
of food the patient can eat, which makes them feel full 
after a small amount of food. The small opening between 
the sections allows the food to pass, thereby making the 
patient feel full [2]. 

Bariatric surgery is a surgery that is designed to lead 
to	weight	loss.	There	are	actually	four	different	types	of	
bariatric surgical procedures that can be done to help 
patients achieve weight loss. These procedures will 
either shrink the stomach so that the patient can only eat 
small amounts of food at a time or will change the way 
that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they 
will be considered candidates for bariatric surgery [3,4]. 
First, the patient has to be medically documented as 
being severely obese or have a medical condition related 
to being obese and have a BMI over 35. A patient is not 
considered severely obese until their BMI, (body mass 
index) is over 40 [3].

Second, the patient needs to have tried to lose 
weight by other means. This usually includes healthy 
eating, dieting, exercising and attempting to make other 
lifestyle changes that would promote weight loss [3]. 

Third, the patient will need to attend classes to 
understand how his or her body will react to the surgery 
and how he or she will need to make drastic lifestyle 
changes	so	that	the	surgery	will	be	effective	[3].

Physiotherapists can work in the prevention 
and management of obesity [5]. The physiotherapist 

contributes to a multi-disciplinary team, providing 
education on breathing and early mobility exercises [5]. 
The role of physiotherapist in this process is essential, 
individual	 therapeutic	 programs	 help	 to	 adjust	 all	 the	
aspects of training to the health status of the obese patient, 
with respect to coexisting diseases. The physiotherapist 
supports	 patients	 to	 optimise	 fitness,	 mobility,	 and	
weight loss prior to surgery through motivational 
interviewing, collaborative goal-setting and physical 
activity prescription [5]. 

The role of physiotherapist in bariatric surgery, 
chest physiotherapy is a treatment that helps to remove 
the excess secretions from inside the lungs. It is used 
to assist a cough, re-educate breathing muscle to try to 
improve ventilation of the lungs [6].

Exercises after surgery, strength training exercises 
will increase the muscle tone, gives more balance and 
stable	 posture	 and	 prevent	 injuries	 such	 as	 sprain	 or	
fractures [7].	 It	 also	 increases	 a	 muscle	 bulk.	 Warm-
ups and stretching activities are essential preparation 
for a strength training. Strength, resistance and weight 
training are aimed at improving the strength and function 
of muscles [8].

Cardio: Regular cardio aerobic exercise has a lot of 
benefits.	It	gives	more	energy	[7].

Flexibility:	flexibility	training	is	a	crucial	component	
of	 any	 fitness	 program.	 This	 type	 of	 training	 helps	
to	 enhance	 the	 range	 of	 motion	 of	 joints.	 Preventing	
Injuries.	 Flexibility	 training	 is	 important	 to	 avoid	
injuring.	If	patient	feels	any	soreness	or	tightness	after	
bariatric	 workout,	 flexibility	 training	 can	 help.	At	 the	
time	of	stretching	it’s	important	to	be	careful.	Take	each	
stretch	slowly	and	hold	it	for	ten	seconds–don’t	bounce	
up and down [7].

REVIEW OF LITERATURE

This study was designed to assess the role of 
physiotherapy in bariatric surgery. 

Do Nascimento Junior P, et al. 2014 did a study on 
Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery, 
found no evidence to support of the use of incentive 
spirometry (IS) in the prevention of pulmonary 
complications after upper abdominal surgery [9]. Another 
study done by Barbalho-Moulim et al 2011 it was 
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analyzed the preoperative as well as the postoperative 
with spirometry and maximum respiratory pressures, 
obtained negative results which had shown a decrease of 
the	flow	rates	on	both	pressures	[10].

Whereas,	according	to	study	done	by	Eli	forti	et	al	
2009,	Effects	of	Chest	Physiotherapy	on	the	Respiratory	
Function	of	Postoperative	Gastroplasty	conclusion	came	
out as Patients prevent the reduction of pulmonary 
function also contributes to expiratory muscle strength [11]. 
Another	study	done	by	Luce	et	al	1980,	found	decreases	
in expiratory reserve volume, functional residual capacity 
(FRC) and tidal volume (TV), ventilation and perfusion 
or even shunts, causing subsequent hypoxemia in obese 
patients [11,12]. Rubinstein et al 1990 found limitations in 
respiratory	flow	 to	between	50%	and	75%	of	 the	vital	
capacity in obese patients [13].

Study of Pre and Postoperative Physical Activity 
Counselling	 in	 Bariatric	 Surgery,	 this	 done	 by	 Wendy	
C	 King.,	 et	 al	 2013.	 It	 was	 evidence	 is	 mounting	 that	
increasing physical activity pre- to postoperatively and 
higher postoperative physical activity level are associated 
with greater weight loss, improved body composition, and 
improved	fitness	following	bariatric	surgery	[14].

According to a study done by Deborah Josbeno., 
et al 2011, Physical Activity and Physical Function in 
Individuals Post bariatric surgery, Physical activity 
participation has been shown to increase following 
bariatric surgery, and this increase has been associated 
with	greater	weight	loss	success.	Weight	loss	induced	by	
bariatric surgery is moderately correlated with physical 
activity participation is consistent. physical activity 
plays an essential role in weight loss maintenance after a 
dietary intervention [15].

According	to	a	study	done	by	Fu-Zong	Wu	et	al	2016,	
Differential	Effects	of	Bariatric	Surgery	Versus	Exercise	
on Excessive Visceral Fat Deposits, it was evident that 
differential	 impacts	 of	 weight	 loss	 on	 adipose	 tissue	
of various locations after bariatric surgery or exercise 
program.	 The	 long-term	 effects	 of	 weight	 loss	 with	
bariatric	 surgery	and	exercise	 intervention	on	different	
visceral adiposity. It demonstrates that both bariatric 
surgery and exercise program lead to larger percentage 
decrease in visceral fat compared with epicardial fat 
volume [16].

According	 to	 this	 study	 Effects	 of	 preoperative	
inspiratory muscle training in obese women undergoing 

open bariatric surgery: respiratory muscle strength, lung 
volumes, and diaphragmatic excursion. Based on the 
results of this study, preoperative inspiratory muscles 
training	attenuates	the	negative	effects	of	open	bariatric	
surgery in the inspiratory muscle strength [17].

While	Silva	et	al. concluded that respiratory muscle 
function was invariably damaged after open abdominal 
surgeries, the present study showed that pulmonary 
function and respiratory muscle strength were maintained 
in patients treated with CCP and those treated with 
CCP+TEDS 15 and 30 days after bariatric surgery, with 
special	emphasis	on	the	effect	of	TEDS	on	MEP	[18]. 

The amount of physical activity participation and the 
level of physical function are independently associated 
with	weight	loss	in	individuals	2–5	years	after	bariatric	
surgery. This study has shown that physical function is 
not correlated with physical activity, which may suggest 
that the capacity to engage in physical activity does 
not necessarily translate into greater levels of activity 
participation [19,20,21].

CONCLUSION

From this study it can be concluded that, 

Bariatric surgery patients adopt an exercise routine 
after undergoing the procedure [22]. Develop and 
maintain a consistent exercise program to strengthen 
your heart and bones, burn calories, develop muscles, 
increase your metabolic rate, improve your mood and 
relieve stress. Exercising can also improve your blood 
sugar control. Exercise program after bariatric surgery 
provide further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
weight loss. Moderate intensity exercise has been found 
to	 be	 effective	 for	 long‐term weight control. Bariatric 
surgery improves insulin sensitivity and glycaemic 
control, which can be further enhanced when coupled 
with physical activity. Balance, muscular strength and 
endurance,	 flexibility	 and	 cardiorespiratory	 endurance	
are	consistently	 improved	 in	 individual’s	post‐bariatric 
surgery as a result of exercises. These improvements 
lead to improved functional ability for activities of daily 
living and increased self‐reported quality of life.
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ABSTRACT

Background:	Inadequate	flexibility	within	the	posterior	thigh	compartment	appears	to	be	one	of	the	more	
commonly	accepted	causes	of	hamstring	injuries.	Neurodynamics	has	been	proposed	as	an	alternative	to	
stretching	by	targeting	the	neural	system	rather	than	muscle	tissue.	There	are	different	methods	of	delivering	
neural mobilization, including “sliding” and “tensioning” technique.

Objective:	To	determine	the	effect	and	compare	the	effectiveness	of	sciatic	nerve	Tensioners	vs	Sliders	in	
short hamstring syndrome

Methodology:	Experimental	 design,It	 has	 three	groups:	Group	A	–	Neurodynamic	Tensioners	 (n	=	35),	
Group	B	–	Neurodynamic	Sliders	(n	=	35)	and	Group	C	–	Control	(n	=	35),	age:	17	to	25	years,	both	genders,	
SRM college of physiotherapy and general public.

Outcome Measures:	Passive	SLR	and	Active	Knee	Extension	test.

Results:	There	is	significant	difference	in	comparison	of	Post	test	of	PSLR	and	AKE	between	groups.	The	
F values are 46.59 and 17.34 where as P<0.05

Conclusion:	Sliders	are	better	than	Tensioners	in	neural	mobilization	techniques	among	subjects	with	short	
hamstring	syndrome.	Being	less	aggressive,	Sliders	were	comfortable	and	more	beneficial	with	less	pain	to	
the patients, Hence this study recommends the use of sliders in short hamstring syndrome for betterment of 
the patients

Keywords: Hamstring flexibility, Neurodynamic sciatic Tensioners, Neurodynamic sciatic Sliders, PSLR, AKE
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INTRODUCTION

Hamstring muscle group consist of four muscles, 
Long	 head	 of	 Biceps	 femoris,	 Short	 head	 of	 Biceps	
Femoris, Semitendinosus and Semimembranosus. 
Biceps femoris muscles occupy the lateral and 
semimembranosus, semitendinosus occupy the medial 
part of the thigh. Among these muscles except short 
head of biceps femoris all the other three muscles are 
Biarticular	or	twojoint	muscle1,2.

Hamstring muscles helps in activities like walking 
and also helps in maintaining posture and balance.3,4 

Short hamstring syndrome is a common condition, which 
is caused by reduction in size of a muscle tissue length 
and leads to muscle strain / tear and restricted movement 
or	 dysfunction.	 It	 affects	 all	 the	 age	 groups	 and	 both	
in sports and occupation which requires more physical 
activity. The risks factors suggested in the literature 
are	poor	flexibility,	neural	 tension,	muscle	 imbalances,	
fatigue	 and	 previous	 history	 of	 injury.	 In	 specific	 the	
poor	flexibility	 of	 the	 hamstring	muscle	 appears	 to	 be	
one	of	the	main	cause	of	hamstring	injury5,6.

Inadequate	 flexibility	 of	 hamstrings	 was	 always	
proposed	to	be	the	reason	of	frequent	injury.	But	lot	of	
research also contradict this concept7,8,9. But the nerve 
tension, tightness and immobility also is one of the main 
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causes	 in	 hamstring	 flexibility	 and	 hamstring	 injury.	
Nerve immobility may result in reduced muscle length. 
In presence of neural mechanosensitivity the protective 
muscle contraction occurs and it leads to hamstring 
tightness	predisposing	to	subsequent	strain	injury10,11,12.

The	 hamstring	 flexibility	 is	 commonly	 measured	
by	Passive	Straight	Leg	Raise	(PSLR)	and	Active	Knee	
Extension	 (AKE).Short	 hamstring	 syndrome	 quite	
commonly is treated by conventional physiotherapy 
treatment such as static stretching, dynamic stretching, 
proprioceptive neuromuscular facilitation and 
myofascial release techniques. These techniques 
concentrates at increasing the range of motion indirectly 
there by assuming that it is lengthening the shortened 
tissue length i.e. musculoskeletal level. 

Nerve mobilization, evolving technique integrates 
both	musculoskeletal	and	neural	structures	by	a	“flossing”	
of the nervous system to reduce pain and increase range 
of motion. It has two types: Tensioners and Sliders. The 
Neurodynamic Tensioners aim to mobilize a nerve by 
elongation of the nerve bed whereas the neurodynamic 
sliders aim to mobilize the combination of movements 
in	which	the	elongation	of	the	nerve	bed	at	one	joint	and	
is simultaneously counterbalanced by a reduction in the 
length	of	the	nerve	bed	at	an	adjacent	joint.	The	Slider	
technique is less aggressive than tensioner technique13.

No studies had so far compared these two techniques 
over	its	effect	in	short	hamstring	syndrome.	Furthermore	
due to the contradictory research documentation on 
the	effect	of	stretching,	 there	arises	a	need	 to	compare	
these	neural	mobilization	 techniques	 for	 the	benefit	of	
the patients. So the purpose of this study is to compare 
the	 effects	 of	 Neurodynamic	 Sciatic	 tensioners	 versus	
sliders in short hamstring syndrome.

METHODOLOGY

The study design was single blinded, experimental 
study and study type was pre and post type. Patient  
of	 both	 gender,	 in	 age	 group	 of	 17	 –	 25	with	 Passive	
Straight	Leg	Raise	and	Active	Knee	Extension	less	than	
80*	 were	 included	 in	 the	 study.	 Patients	 with	 recent	
injuries,	fracture	to	spine,	femur	and	tibia,	neurological	
symptoms, spinal or lower limb deformity were excluded 
from	the	study.	75	subjects	who	had	satisfied	inclusion	
and exclusion criteria were randomly selected using 
lottery method. After obtaining the informed consent 

from	 each	 participant,	 the	 subjects	 are	 divided	 in	 to	
three	groups.	Prior	and	after	the	intervention	PSLR	and	
AKE	will	be	evaluated	by	 the	other	 therapist	who	had	
not treated the patient.

PROCEDURE

The	 PSLR	 and	 AKE	 will	 be	 measured	 in	 the	
dominant leg by the two examiners and randomly 
divided	 in	 to	 three	 groups.	 The	 subjects	 in	 Group	A	
received	 Neurodynamic	 tensioners,	 Group	 B	 received	
Neurodynamic	sliders	and	the	Group	C	received	Passive	
mobilization	 of	 intrinsic	 foot	 joints	 for	 10	 repetitions.	
After	the	intervention	again	the	PSLR	and	AKE	will	be	
measured to by the other two examiners. Here by the 
researchers were double blinded to the Pre and Post test 
of	PSLR	and	AKE	measurements.	

Experimental Group:

Neurodynamic Tensioners (Group A): In this group 
the	 subjects	 received	 Neurodynamic	 Tensioners.	 The	
Procedure of this intervention was Patient has to be in 
sitting at the edge of the couch and hand held together 
behind back. The concurrent movement of the hip 
flexion,	 knee	 extension	 and	 dorsiflexion	 followed	 by	
cervical	and	thoracic	forward	flexion	altered	dynamically	
by	concurrent	movement	of	plantar	flexion,	knee	flexion	
and hip extension followed by cervical and thoracic 
extension/ neutral. This movement was done for 10 
repetitions in dominant leg.

Neurodynamic Sliders (Group B): In this group the 
subjects	received	Neurodynamic	Sliders.	The	procedure	
of this intervention was patient has to be half lying 
position.	The	concurrent	movement	of	hip	flexion,	knee	
flexion	 and	 dorsiflexion	 was	 altered	 dynamically	 by	
concurrent movement of hip extension, knee extension 
and	plantar	flexion.	This	movement	was	for	10	repetitions	
in their dominant leg by researcher.

Control Group (Group c)

Passive mobilization of intrinsic foot joints: In 
this	 group	 the	 subjects	 received Passive mobilization 
of	 intrinsic	 foot	 joints	 i.e.	 placebo	 technique.	 This	
technique was chosen because of no relation in anatomic 
and physiological changes during hamstring muscles 
and sciatic nerve. This movement was done for 10 
repetitions in their dominant leg by researcher.
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RESULTS

Table 1: Pre and Post test values of Passive Straight Leg Raise Test among Group A, B and C

Variable Groups Mean St. Deviation T Value P Value

Passive
Straight
Leg

Raise
Test

A
Pre test 66.60 8.134

- 13.552 0.000
Post test 76.84 6.650

B
Pre test 68.76 8.521

- 15.005 0.000
Post test 83.52 5.269

C
Pre test 67.16 5.742

-	2.487 0.020
Post test 67.68 5.460

P < 0.05 

This	table	shows	that	is	significant	difference	between	Pre	and	post	test	of	Passive	leg	raise	test	among	Group	A	
and	B.	The	group	C	shows	no	significant	difference

Table 2: Pre and Post test values of Active Knee Extension test among Group A, B and C

Variable Groups Mean St.Deviation T Value P Value

Active
Knee

Extension
Test

A
Pre test 55.32 12.144

- 11.755 .000
Post test 63.80 11.934

B
Pre test 61.20 10.836

- 15.671 .000
Post test 74.96 9.804

C
Pre test 58.12 8.115

-	2.864 .009
Post test 58.56 8.058

P < 0.005 

This	 table	 shows	 that	 is	 significant	 difference	
between Pre and post test of Passive straight leg raise 
test	 among	 Group	 A	 and	 B.	 The	 group	 C	 shows	 no	
significant	difference

Table 3: Comparison of  post test of Passive 
Straight leg raise test and Active Knee Extension 
test between Group A treated with Neurodynamic 

Sciatic Tensioners, Group B treated with 
Neurodynamic Sciatic Sliders and Group c treated 
with Passive mobilization of intrinsic foot joints.

Variables Sum of Square F Value P Value
Post	PSLR 5604.9 46.594 .000
POST	AKE 3508 17.340 .000

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PSLR	between	groups	and	on	
analysis	 Group	 B	 treated	 with	 Neurodynamic	 Sciatic	
Sliders found to have better outcome than the other two 
groups.

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PAKE	between	groups	and	when	
compared was Neurodynamic Sciatic Sliders found to 
have	better	benefits	over	short	hamstring	syndrome.

DISCUSSION

This	 study	 aims	 to	 compare	 the	 effects	 of	
Neurodynamic Sciatic tensioners versus sliders in short 
hamstring syndrome in which no research work had 
been done so far.

Decreased	 flexibility	 of	 the	 hamstring	 is	 now	
proven	not	to	be	the	sole	cause	of	hamstring	injury	and	
it	was	suggested	to	be	just	one	of	the	reason	for	getting	
hamstring strain14,15.Magnusson proposed “sensory 
theory” where he proposed the idea that the increase 
in	muscle	flexibility	post	 stretching	 is	due	 to	modified	
sensation or altered perception to stretch or pain16.

The result of this study shows that there was a 
significant	 difference	 	 in	 passive	 knee	 extension	 test		
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and	Active	knee	extension	test	in	Group	A	and	Group	B	
subjects(P<0.05)	(Table	1).

This	 goes	 in	 hand	with	 Dabholkar	 Tejashree	who	
concluded that Neural mobilization techniques was 
effective	in	improving	agility	of	lower	extremity

Jaemyoung Park  who suggested that neurodynamic 
sciatic nerve sliding technique improves hamstring 
flexibility	and	postural	balance17,18. 

The improvement in passive knee extension can be 
justified	by	that	neural	mechanosensitivity	is	 increased	
when the nerve gets adherent and as a consequence there 
occurs a protective contraction of hamstrings in short 
hamstring syndrome. This neural mobilisation decrease 
neural mechanosensitivity and thus improve the range 
of motion19.Certain studies also document that neural 
mobilisation	has	autonomic	effects.

The results of this study shows that there exist 
a	 statistically	 significant	 difference	 among	 three	
groups(p<0.05)	 and	 on	 analysis	 Group	 B	 treated	with	
Neurodynamic	 Sciatic	 Sliders	 showed	 a	 beneficial	
result	than	Group	A	treated	with	Neurodynamic	Sciatic	
Tensioners.

This can be better explained by the fact that Sliding 
techniques involves the  combinations of movements 
that	 result	 in	 elongation	of	 the	nerve	bed	 at	 one	 joint,	
while	reducing	the	length	of	the	nerve	bed	at	an	adjacent	
joint.	 These	 have	 a	 biomechanical	 effect	 on	 nervous	
system and are less aggressive than tension technique. 
Here the improvement is obtained by slowly improving 
the distance between two ends of nerve and also the 
comfort of the patient in this technique is  better than 
the other.

So this study recommends the use of sliders form 
of neural mobilisation technique in short hamstring 
syndrome	 for	 the	benefit	of	 the	patient.	Future	 studies	
can be done in comparing the two type of neural 
mobilisation	in	other	nerves	in	body	and	long	term	effect	
can be documented.

CONCLUSION

Sliders are better than Tensioners in neural 
mobilization	 techniques	 among	 subjects	 with	 short	
hamstring syndrome. Being less aggressive, Sliders were 
comfortable	 and	 more	 beneficial	 with	 less	 pain	 to	 the	

patients, Hence this study recommends the use of sliders 
in short hamstring syndrome for betterment of the patients.
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ABSTRACT

Proprioceptive Neuromuscular Facilitation (PNF) is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with techniques of neuromuscular facilitation to evoke 
motor responses and improve neuromuscular control and function. The PNF approach gives the therapist a 
variety of manual resistance exercise techniques to increase muscle strength, to promote dynamic stability 
and	controlled	mobility	as	the	foundation	and	in	preparation	for	initiation	of	task	specific	skilled	movements	
in a rehabilitation program.

This	case	study	was	intended	to	find	out	the	improvements	on	balance	and	gait	ability	in	a	patient	with	Right	
Hemiparesis	following	Left	Middle	Cerebral	Artery	(MCA)	territory	stroke	treated	with	PNF.

A case of right Hemiparesis following left middle cerebral artery lesion treated conservatively and referred 
for rehabilitation to our center. He had impaired weight bearing symmetry; impaired balance; impaired 
voluntary	motor	control.	He	was	assessed	with	Berg	Balance	Scale,	Fugl-Meyer	Scale	–	lower	extremity	
component and Functional Ambulation Category and Balance Master. He received PNF therapy for 30 days 
(5 days a week for 6 weeks). Following which he improved in the balance ability and independence in gait.
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INTRODUCTION

Stroke is a global health care problem leading to 
significant	mortality	and	morbidity.	Despite	gains	made	
with	 rehabilitation,	 balance	 and	 gait	 deficits	 remain	 at	
discharge (1). Improvement in balance has been shown to 
be the most important determinant for regaining gait as 
measured with the Functional Ambulation Categories(2). 
Effective	 interventions	 are	 needed	 for	 improving	
physical functioning and quality of life among survivors 
of stroke.

Proprioceptive neuromuscular facilitation (PNF) 
is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with 
techniques of neuromuscular facilitation to evoke motor 
responses and improve neuromuscular control and 
function. The use of PNF patterns and positions suggests 
a stronger sensory excitation at the cortical level leading 
to increased number and improved threshold of motor 
neurons which could result in improved range of motion, 
strength and balance reactions(3).

Case presentation:	The	 present	 case	 is	 a	 48	 year	 old	
male is a right handed, non smoker, non alcoholic, with 
normal	sleep	and	bowel	&	bladder	pattern.	He	sustained	
a	 Left	 Middle	 Cerebral	Artery	 ischemic	 stroke	 in	 the	
capsuloganglionic region resulting in hemiparesis of 
right side of the body with aphasia.

At the time of initial assessment he was conscious, 
oriented, obeying commands. He was mesomorphic. 
Sitting	with	protracted	shoulder	and	lateral	flexed	trunk;	
lower limb abducted and externally rotated on the 
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right side. He had slurring of speech. Voluntary Motor 
Control	–	upper	limb	–	1	/	6;	lower	limb	–	2	/	6.	Babinski	
positive in right lower limb. Associated reactions were 
positive	when	tested	in	supine	for	Ramiste’s	and	Limb	
synkinesis.	 Myotatic	 reflex	 (Wexler’s	 Reflex	 grading)	
were	 1+	 -	 triceps	 and	 ankle	 jerk	 3+	 -	 quadriceps	 and	
biceps	jerk.	His	postural	and	balance	control	were	poor.	
Hand functions such as reach, grasp and release were 
absent. He was dependent in activities such as lying to 
sitting, sitting to standing, standing and walking.

His Scandinavian Stroke scale which measures the 
severity of stroke was 22 (severe stroke), Functional 
Independence Score was 41 (dependent) and 
Brunnstrom’s	 stage	 of	 stroke	 recovery	 is	 stage	 1.	The	
initial	assessment	 taken	was	Weight	bearing	symmetry	
in lower limb (assessed using Balance Master SD), Berg 
Balance Scale, Functional Ambulation Scale, Fugl-
Meyer lower extremity component.

He was treated with Proprioceptive Neuromuscular 
Facilitation (PNF) intervention consisting of D1 Flexion-
adduction; Extension-Abduction pattern for left lower 
limb which was resisted. Rhythmic initiation technique 
was given for the right lower limb and with improvements 
in voluntary motor control it was done with Combination 
of isotonics and Dynamic reversal. Pelvic bridging was 
done with combination of isotonics technique; pelvic 
diagonal patterns emphasizing anterior elevation and 
posterior depression were practiced. Chopping and 
lifting pattern was done is sitting. Rhythmic stabilization 
and stabilizing reversal for upper trunk in half standing 
position	 with	 the	 affected	 lower	 extremity	 in	 weight	
bearing. Bilateral reciprocal asymmetrical pattern for 
arm in standing was started once the strength in the 
upper limb and lower limb improved to promote bearing 
in	 the	 affected	 lower	 extremity.	 D1	 flexion	 abduction	
pattern for right upper limb was done with endpoint 
approximation to facilitate and activate right gluteus 
medius in standing. All these activities were done for 10 
repetitions with rest time as needed by the patient.

Gait	training	with	approximation	given	through	the	
hips in the stance phase to promote weight bearing in the 
affected	lower	limb	for	15	minutes	was	done.	

He attended rehabilitation for 30 session (6 days a 
week for 5 weeks) lasting about one and a half hour per 
day. Post test score was taken using the same outcome 
measures after 30 sessions.

DISCUSSION

The results of this study demonstrated that the 
PNF	 interventions	 have	 significant	 effect	 on	 balance	
and	gait.	The	findings	show	that	the	working	speed	has	
a	significant	effect	on	the	functional	mobility	in	stroke	
patient. Improvement in lower limb motor recovery 
was more accelerated. This is attributed to the pelvic 
PNF	patterns.	The	findings	of	this	study	correlated	with	
findings	of	Wang	(1994)	which	stated	that	pelvic	PNF	is	
effective	 in	 activating	 the	Lower	 abdominal	 and	 trunk	
muscles	more	effectively	in	acute	stage (4).

Berg	 Balance	 scores	 improved	 from	 4	 to	 48,	 this	
might be attributed the trunk and abdominal muscle 
activation achieved with stabilizing reversal and 
rhythmic	stabilization	in	half	standing	position.	Fugl	–	
Meyer lower limb motor component improved from 4 
(reflex	 activity)	 to	 24	 (volitional	 control	 &	 improved	
coordination).	 Weight	 bearing	 symmetry	 in	 Balance	
Master	 improved	 from	 ratio	 of	 10:90	 to	 48:52	 with	
improvement in hip abductor strength. Stance phase 
weight	 bearing	 of	 the	 affected	 leg	 improved	 with	 hip	
abductor activation preventing pelvic asymmetry and 
compensatory lateral tilt of trunk. This was similar to 
the	findings	of	Hufschmidt	(1982)	and	Kawahira	et.	al.,	
(2004) were muscle torque generation in lower limb 
improved with resisted PNF patterns (5, 6). 

Ankle	dorsiflexion	though	not	attained	full	range	the	
partial range facilitated ground clearance and improved 
plantar	 flexion	 momentum	 facilitated	 gait	 speed.	 The	
patient attained a walking speed of 0.35 m/sec which was 
similar	to	the	findings	of	Elizabeth	(2006)	and	Kwerkkel.	
G	 (2002)	where	 in	 the	 gait	 kinematics	 improved	with	
repeated PNF training for 5days a week for 3 weeks (7). 

Functional Ambulation Category scale improved 
from 1 to 5 with patient able to walk in level surface 
independently.	This	was	similar	to	the	findings	of	Kumar	
et. al., (2012) and stated good functional outcomes in 
rehabilitation (8).

Table 1: Comparison of pre test and post test values

Outcome measures Pre test Post test
Weight	bearing	

symmetry (in %) 10 96

Berg Balance Scale 4 42
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Conted…

Functional Ambulation 
Category 1 5

Fugl	–	Meyer	scale	
Lower	Extremity	

component
8	 24

CONCLUSION

In this present study the balance ability and 
independence in gait of patients improved with 
application of PNF. Further studies can be conducted 
with large samples to include PNF in treating balance 
and gait functions in hemiparetic patients.
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ABSTRACT

Introduction: Poor sleep quality is common among students due to academic work burden and social 
norms.	Physical	fitness	is	the	ability	to	achieve	certain	performance	standards	for	physical	activity,	and	is	an	
outcome of habitual physical activity or exercise1, 2. In the process of encoding, new information inputs into 
neural circuits. This information is unstable and must be strengthened and transferred to long-term storage 
in	the	process	of	consolidation,	which	this	project	will	focus	on.	Finally,	this	information	is	retrieved	from	
the	areas	of	storage.	Today’s	fast	growing	industrialized	world	and	rapid	advancement	in	digital	technology,	
multimedia;	internet	and	social	networking	lifestyle	have	greatly	affected	the	lifestyle	of	the	people	in	the	
world	 population.	These	 technologies	 are	 effecting	 duration	 and	 quality	 of	 sleep,	 because	 of	 this	 other	
parameters	like	their	physical	activity	and	memory	are	also	affected.	The	significance	of	this	finding	is	that	
key measures of poor sleep quality may be associated with physical activity downfall and memory issues 
among young adults.

Method:	100	subjects	between	age	group	18-25	years	having	normal	BMI	were	selected	for	the	study	on	
the	basis	of	inclusion	and	exclusion	criteria.	After	signing	the	informed	consent	the	subjects	administered	
Pittsburgh	 Sleep	 Quality	 Index	 (PSQI),	 Baecke	 Physical	Activity	 Questionnaire	 (BPAQ)	 and	 Memory	
Functioning	Questionnaire	(MFQ).

Result: Analysis was done using statistical SPSS version 21. The association between sleep quality, physical 
activity	and	memory	was	found	out	by	Karl	Pearson	correlation	coefficient	(r).	Non-significant	correlation	
was	found	between	MFQ	and	PSQI.	Non-significant	correlation	was	found	between	BPAQ	and	PSQI

Conclusion:	With	the	result	of	this	study	it	could	be	established	that	sleep	deprivation	or	impaired	sleep	
quality	has	no	effect	on	physical	activity	and	memory	in	young	adults.
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INTRODUCTION

Maintaining and improving sleep quality is an 
important clinical issue in modern life. Poor sleep 
quality is common among students due to academic 

work burden and social norms. The main cause behind 
poor	sleep	quality	includes	alcohol	and	caffeine	intake,	
stimulants and technology3. Sleep has two phases 
namely: non rapid eye movement (NREM) and rapid eye 
movement (REM). NREM consists of four stages: stages 
1, 2, 3 and 4. Stages 3 and 4 are referred to collectively 
as	slow	wave	sleep	(SWS)	as	both	exhibits	a	slow	wave	
EEG	pattern.4 On average, one night of sleep involves 
four	or	five	sleep	cycles.	Sleep	cycles	are	the	progression	
through various stages of NREM sleep and REM sleep, 
each lasting close to 90 minutes5.

Physical	 fitness	 is	 the	 ability	 to	 achieve	 certain	
performance standards for physical activity, and is an 
outcome of habitual physical activity or exercise1, 2. 
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Higher level of physical activity decreases mortality 
rate by lowering the rate of cardiovascular diseases and 
cancer.6-7.	Evaluating	the	physical	fitness	among	young	
adults and late adolescence is relevant because low 
levels	 of	fitness	may	underlie	 the	potential	 for	 several	
health problems in later adulthood8,	9.

The case for exercise and physical health is now 
widely accepted by medical authorities across the 
world10, 11. Sedentary living doubles the risk of morbidity 
and mortality from coronary heart disease and stroke14, 

15 which is comparable with the risk associated with 
hypertension and hyperlipidaemia and not far behind 
that	 of	 smoking.	 Low	 activity	 levels	 leads	 to	 obesity,	
diabetes and some cancer.14The incidence of inactivity 
is also high in many developed countries where 
technology is slowly removing exercise from lifestyles 
and is estimated at around 40% of the middle aged and 
elderly	in	the	UK15.The burden of inactivity is expensive 
and improvement can be done by activity promotions17.

Relation between sleep and memory is growing area 
of	 research	 in	field	of	neuroscience.	Recent	 researches	
have	 shown	 that	 different	 stages	 of	 sleep	 have	 some	
beneficial	 effect	 on	 memory18.	 Memory	 is	 defined	 as	
ability to encode, consolidate and remember information 
that has been learnt. 19It can be categorized on the basis 
of whether the information is received from conscious 
or subconscious, the former termed declarative (or 
explicit) memory and the latter termed non-declarative 
(or implicit) memory.18,	20

  In the process of encoding, new information inputs 
into neural circuits. This information is unstable and must 
be strengthened and transferred to long-term storage in 
the	 process	 of	 consolidation,	 which	 this	 project	 will	
focus on. Finally, this information is retrieved from the 
areas of storage.21  

A person spends more than 1/3rd of his life sleeping. 
Sleeping	 is	 the	 best	 way	 of	 recharging	 one’s	 body.	
Today’s	 fast	 growing	 industrialized	 world	 and	 rapid	
advancement in digital technology, multimedia; internet 
and	social	networking	lifestyle	have	greatly	affected	the	
lifestyle of the people in the world population. The youth 
are	 the	 most	 affected	 by	 these	 advancements.	 It	 also	
affects	 their	 lifestyle	 especially	 their	 sleep	 timing	 and	
quality.	 These	 technologies	 are	 effecting	 duration	 and	
quality of sleep, because of this other parameters like 
their	physical	activity	and	memory	are	also	affected.	The	

significance	of	this	finding	is	that	key	measures	of	poor	
sleep quality may be associated with physical activity 
downfall and memory issues among young adults.

MATERIAL AND METHOD

100	 subjects	between	age	group	18-25	years	were	
selected for the study on the basis of inclusion and 
exclusion criteria. After selection they were made to sign 
informed consent.

Inclusion Criteria: Subjects	 both	 male	 and	 female	
with	 normal	 BMI	 between	 age-groups	 18-25	 years,	
comprehending English language were taken.

Exclusion Criteria: Subjects	 who	 will	 indulge	
in strenuous physical activity, having history of 
any of these following disease- Musculoskeletal 
disorders, Neurological disorder, Psychiatric disorder, 
cardiovascular disease, Trauma, Surgery were included 
in exclusion criteria.

Study Design: Correlational study

Outcomes Measures: Pittsburgh sleep quality index, 
Baecke physical activity questionnaire, Memory 
functioning questionnaire

Procedure: The	 study	 was	 conducted	 to	 find	 out	 the	
correlation of memory and physical activity with sleep 
quality.	 The	 subjects	 participated	 were	 screened	 to	
rule	 out	 inclusion	 and	 exclusion	 criteria.	The	 subjects	
fulfilling	 both	 criteria	 were	 asked	 to	 sign	 informed	
consent.	 After	 signing	 informed	 consent	 the	 subjects	
were given the data collection form which comprises 
demographic	 details,	 subjective	 assessment,	 PSQI,	
BPAQ	and	MFQ	

The	 subjects	 filled	 those	 details	 and	 answered	 the	
question according to their ability and perception.

The	 Pittsburgh	 Sleep	 Quality	 Index	 (PSQI)	 is	
used to measure quality and pattern of sleep. It shows 
difference	 in	poor	and	good	sleep	by	measuring	seven	
domains	namely:	subjective	sleep	quality,	sleep	latency,	
sleep	 duration,	 habitual	 sleep	 efficiency,	 and	 sleep	
disturbances, use of sleep medication, and daytime 
dysfunction over the last month. Each of seven areas of 
sleep was rated by client himself/herself. Scoring of the 
answers	is	based	on	a	0	to	3	scale,	whereby	3	reflect	the	
negative	extreme	on	the	Likert	Scale.		A	global	sum	of	
“5”or greater indicates a “poor” sleeper. 
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Baecke Physical Activity questionnaire includes a 
total	of	16	questions	classified	into	three	domains:	work,	
sports, and non-sports leisure activity. Each domain has 
several	questions	with	scoring	on	five	point	scale,	ranging	
from never to always or very often. Scoring was done 
according to original system in which work was the mean 
score in which work is the mean score for occupational 
questions, sports for sports-related questions and non-
sports leisure for physical activities during leisure time. 
Each	domain	could	receive	a	score	from	one	to	five	points,	
thus	allowing	a	total	score	from	three	(minimum)	to	fifteen	
(maximum). For the two most frequently reported sports 
activities,	 specific	 questions	 regarding	 the	 number	 of	
months per year and hours per week of participation were 
addressed.	The	original	BQ	was	translated	into	Japanese	
using the forward and backward translation procedure. 
Two professional translators independently translated the 
original scale once.

The	Memory	 Functioning	 Questionnaire	 (Zelinski	
et	 al.,	 1980),	 on	 the	 other	 hand,	 is	 narrower	 in	 scope.	
It	 consists	 of	 92	 items	 requiring	 7-point	 Likert	 scale	
judgments	on	various	aspects	of	everyday	remembering	
and	forgetting.	Responses	to	the	MFQ	are	summarized	
in	nine	a	priori	scale	scores:	General	Rating	of	Memory,	
Reliance on Memory, Retrospective Functioning, 
Frequency of Forgetting, Frequency of Forgetting 
When	Reading,	Remembering	Past	Events,	Seriousness	
of	Memory	Failures,	Mnemonics	Usage,	 and	Effort	 to	
Remember

FINDINGS AND DISCUSSION

Analysis was performed using statistics SPSS Version 
21. The association between sleep quality, physical activity 
and	memory	was	found	out	by	Karl	Pearson	correlation	
coefficient	 (r).Non-significant	 correlation	 was	 found	
between	MFQ	and	PSQI.	Non-significant	correlation	was	
found	between	BPAQ	and	PSQI

Table 1: Correlation values between sleep quality, 
memory and physical activity

PSQI

MFQ
Pearson Correlation -0.184

p-value 0.066

BPAQ
Pearson Correlation 0.113

p-value 0.262

PSS
Pearson Correlation .265**

p-value 0.008

Sleep with Physical Activity: The group taken into 
consideration can never omit doing physical activity 
as a whole because the college students have to go 
to	 their	 colleges	 and	 the	 office	workers	 have	 to	 go	 to	
earn bread and butter for themselves. This was a cross 
sectional	study,	if	subjects	are	called	for	a	longer	period	
for	a	 longitudinal	study,	effect	of	sleep	quality	may	be	
seen	on	physical	activity.	This	effect	may	be	for	a	longer	
duration	sleep	deprived	subjects.

To clarify the relationship between sleep quality and 
physical activity in young population, this study made 
an attempt to explore the association between sleep 
quality and physical activity. These relationships imply 
that	sleep	quality	will	have	no	significant	relation	with	
physical activity.

The group in our study had a high motivation level 
and	 enjoy	 more.	 They	 have	 a	 more	 positive	 attitude	
towards life. Energy metabolism is greater. They are 
generally disease free. They have higher strength, 
endurance	and	flexibility.

Only few studies were there who investigated relation 
between physical activity and sleep 22-25. Studies conducted 
on adult population show poor sleep at night along with 
lower levels of physical activity 25. Physical activity 
predicting sleep that night was less consistent. Two studies 
found no relation between daily physical activity and 
subsequent sleep22, 25. There are numerous factors that may 
contribute to the inconsistencies in the few studies conducted 
to	 date	 including	 differences	 in	 the	 exercise	 protocols	
studied, such as the intensity and duration of programs, 
and their interactions with individual characteristics such 
as	 fitness,	 age,	 and	 gender26.	 Questions	 remain	 over	 the	
sleep	and	health	benefits	associated	with	specific	levels	of	
physical activity (light, moderate, vigorous) and at what 
combinations	 or	 thresholds,	 and	 differences	 in	 effects	
across individuals and across the lifespan. Such nuanced 
information is needed in order to tailor recommendations 
to promote optimal health.

Sleep with Memory: There is no clear explanation 
about	which	stage	of	sleep	is	most	important.	Different	
sleep stages are dependent on each other. Stage 2 
of NREM sleep and REM sleep may have a role in 
semantic memory consolidation. Studies show that REM 
increases procedural memory. There is lack of evidence 
regarding interaction between individual sleep stages 
and conditioning memory. 
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The group taken into consideration may not have 
a	memory	problem	because	younger	group	of	 subjects	
were included. The lack of interference during sleep has 
been	considered	as	a	possible	cause	of	the	no	effects	of	
sleep on memory. Young adults have high amounts of 
slow wave sleep and sleep in general, there is no brain 
degeneration and their attention level is also high. The 
group	 included	 all	 college	 going	 students	 i.e.	 subjects	
were with lesser memory issues.

One research revealed that quality of sleep is not 
related	 to	memory	 in	 an	 individual’s	 life.27The results 
found in the present study do not coincide to a study 
conducted	 by	Murre,	 Kristo,	 &	 Janssen	 (2014)	 found	
that sleep quality measured by the Pittsburgh Sleep 
Quality	 Questionnaire	 was	 associated	 with	 poorer	
autobiographical memory performance 4-6 weeks after 
the recorded event.

CONCLUSION

With	the	result	of	present	study	it	could	be	established	
that sleep deprivation or impaired sleep quality has no 
effect	on	physical	activity	and	memory	in	young	adults.
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ABSTRACT

Background: 10	meters	Shuttle	run	test	is	a	field	test	which	measures	the	agility	and	speed	of	athletes.	this	
is a test of speed, body control and the ability to change direction.

Objective: The	objective	of	this	study	was	to	find	Common	value	of	shuttle	run	test	in	athletes	of	Belagavi	
and to set concrete data which will prove as a base line for any other studies / training which will involve 
designing	rehabilitation	and	/or	fitness	protocol	for	Belagavi	athletic	population

Methodology: 162	athletes	(n=162)	were	taken	for	the	study.10	meter	shuttle	run	test	was	performed	by	the	
athletes. The time taken to complete the test was recorded.

Result: Total		mean	best	time	for	males	was	found	to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Conclusion: The overall speed range for 10 meter shuttle run test in Belagavi athletes is  between 9.00-
12.70 Seconds. The speed range for male athletes is  between 9.00-12.70 Seconds, and for female athletes it 
ranges between 9.00-12.50 Seconds. Mean best time for males was 10.69 Seconds
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INTRODUCTION

Professional players have an advantage over 
Immature players in terms of body composition and 
shape, speed, endurance, agility, control, perception 
of anxiety, anticipation, and technical skill. Of all 
these, agility, speed  and anticipation skills seem to 
be the strongest predictors of talent.1 The Speed and 
acceleration are important qualities in outdoor sports, 
with running quickly over short distances for success2,3  

In Soccer  players Although high-speed actions 
contribute only about 11% to that of  total distance 
covered, it  plays  more crucial and important role in 
moments of the game and contribute directly to winning 
possession of the ball as well as scoring  or to conceding 
of goals.4  Agility	does	not	have	a	global	definition,5 but 

Narasimhan	 et	 al.	 (2006)	 defined	 agility	 as	 the	 ability	
to	 efficiently	 change	 operating	 states	 in	 response	 to	
uncertain and changing demands placed upon it. Many 
Outdoor and Indoor sports involve straight sprinting, 
rather than straight sprinting more often repeated short 
sprinting with changes of direction. Attaining a high 
sprint velocity over a short distance is of very important 
for	 better	 performance	 in	 team	 and	 in	 field	 of	 sports.6  

Considering this sports  it would seem important to 
provide testing and training that mimics this demand to 
increase	 specificity.	The	 test	which	 is	most	 commonly	
used for testing speed and agility in athletes is Shuttle 
Run test. Sprints most frequently occur over very short 
distances	 (0–10	 m)	 from	 both	 standing	 and	 rolling	
starts.	Consequently,	 the	 speed	over	 the	first	 steps	and	
the ability to accelerate quickly would be considered 
of	greater	importance	in	the	field	of	sports7,8		Speed and 
agility	 are	 important	 qualities	 in	 the	 field	 sports	 for	
better performance and is an important topic of research 
that has not been adequately investigated  across  a 
particular age group or level of competition. In fact, 
this data can be turned into valuable information on the 
unique physiological demands in athletes. Additionally, 
this	 test	 can	 effectively	 guide	 physiotherapists	 for	

DOI Number: 10.5958/0973-5674.2019.00025.X 



     124      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

conditioning and training programs across a season and 
can	also	help	them	understand	the	differences	in	fitness,	
between players. Hence, the present research emphasize 
on	the	need	to	find	a	common	value	of	Shuttle	run	test	in	
athletes of Belagavi.

METHOD

Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 162 participants were recruited in the 
study	 after	 fulfillment	 of	 eligibility	 criteria.	A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 
included were from the various institutes and sports 
academies in and around Belagavi city. Demographic 
characteristics of the participant, including their age, 
gender, Sports and years of playing were noted. Athletes 
within	the	age	group	of	18-25	year	of	age	both	male	and	
female who were willing to participate were included in 
the study. Participants were excluded if there were any 
musculoskeletal problems such as fracture, sprain/strain 
of lower limb in the past 6 months, existing neurological, 
respiratory or cardio vascular problems or any other 
condition leading to limitation in 10 meters shuttle run 
test performance.

Procedure:	 After	 finding	 their	 suitability	 as	 per	 the	
inclusion criteria participants were briefed about the 
nature of the study and the intervention in their vernacular 
language. Only those participants who are willing to 
participate	were	recruited	in	the	study.	The	subjects	were		
grouped into three strata according to age and gender. 
A	 	Warm–up	 session	 for	 10	 min	 was	 given	 to	 all	 the	
athlete	which	involved	5	min	jogging	and	5	min	dynamic	
exercises	for	all	joints.	All	participants	were	given	with	1	
practice trial of shuttle run test for better understanding 
about test and they were allowed to ask questions if any 
doubts. After that, athlete stood in the starting position 
with	his	feet	slightly	apart.	On	the	command	of	Go	athlete	
was then asked to  touch cone at the starting line and sprint 
to touch cone on end line and sprints back to starting line 
which are 9.14 m (30 ft) apart.13

The stopwatch was used to record time taken by 
athlete to complete the test. The test was repeated 3 
time  and the therapist noted down the best time taken to 
complete the test.

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed and 

number of years played with best time was analysed using 
Karl	Pearson’s	correlation	coefficient	method.	Comparison	
of	male	and	females	with	mean	best	time,	mean	of	first	and	
second attempts speed score, mean number of years played 
and BMI were analysed using t test.

RESULTS

Table 1: Distribution of male and females with mean 
age in the study

Gender Number of 
participants % Mean 

age SD age

Male 116 71.60 20.31 2.07
Female 46 28.40 20.28 2.10

Table number 1  Shows distribution of male and 
female participants in the study. Total 162 participants 
were included in the study 116 males  (71.60%) with mean 
age	of	20.31	with	SD	age	2.07	and	46	females	(28.40%)	
with	mean	age	of	20.28	and	SD	age	2.10.	No	significant	
difference	was	seen	in	male	and	females	mean	age.

Table 2: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time with
r-value t-value p-value

Age in yrs 0.2079 2.6881 0.0079*
BMI -0.0299 -0.3789 0.7052

No. years played 0.0377 0.4767 0.6342
*p<0.05

Table number 2 showing the positive correlation 
between the best time  and the age of the athletes.

(p<0.05)	 by	 Karl	 Pearson’s	 correlation	 coefficient	
method was used to assess the correlation.

Looking	 at	 the	 analysis	 we	 	 found	 no	 correlation	
between the best time and BMI same with number of 
years played.

Table 3: Comparison of male and females with mean 
BMI by t test*p<0.05

Gender
Height Wight BMI

Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Male 5.67 0.29 64.92 6.60 22.35 1.99
Female 5.54 0.36 56.68 6.72 20.07 1.94
t-value 2.3669 7.1263 6.6214
p-value 0.0191* 0.0001* 0.0001*
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Table 4: Patterns of best time in male and females in the study

Gender Minimum Maximum Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval for Mean
Lower Bound Upper Bound

Male 9.00 12.70 10.69 0.88 0.08 10.53 10.86
Female 9.40 12.50 10.99 0.85 0.13 10.74 11.25

Table number 4 shows minimum and maximum time taken by the athletes to complete the 10 meters shuttle 
run test. According to the above data minimum time taken by male athletes to complete the test is 9.00 sec and the 
maximum	taken	is	12.70	sec	When	we	see	for	minimum	time	taken	by		females		is	9.40	sec	and	maximum	is	12.50	
sec	this	shows	no	more	difference	in	post	test	data	according	to	the	gender	of	athletes.

Table 5: Normality of best time (in sec) in the study by gender

Best time
Total Male Female

Range Number Range Number Range Number
Excellent 9.00-9.89 21 9.00-9.82 18 9.40-10.14 10
Good 9.90-11.65 105 9.83-11.56 43 10.15-11.83 27
Poor 11.66-12.70 36 11.57-12.70 55 11.84-12.50 9
Total 9.00-12.70 162 9.00-12.70 116 9.00-12.50 46

Mean best time 10.69 10.99 10.78
SD best time 0.88 0.85 0.88

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Poor:	>mean+SD

Table Number 5 shows the normality of best time 
in seconds and   number of male and female having 
the excellent speed in terms of minimum time taken to 
complete the test  to poor speed. Total best time range 
is	9.0-9.86	which	is	excellent	range	(n=	18	males	n=	10	
females	total	n=	21),	9.90-11.65	is	good(n=	43	males	&	
27	females	total	105	),	11.66-	12.70	poor(n	=	55	males	&	
9 females total 36)  Mean best time for males was found 
to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Table 6: Comparison of male and females with mean 
best time by t test *p<0.05

Gender Mean Std. Dev.
Male 10.69 0.88

Female 10.99 0.85
Total 10.78 0.88

t-value -1.9701
p-value 0.0500*

DISCUSSION

This study was conducted at belagavi on young 
athletes	with	a		goal	to	find	a	common	value	of	10	meters	

shuttle run test in athletes. The secondary goal was to 
set a concrete data which would prove as a baseline 
for all the other studies that would involve designing 
rehabilitation	 or	 fitness	 protocol	 for	 belagavi	 	 athletic	
population.	Turgut	Kaplan	Et.al	Conducted	a	 study	on	
running speed and agility performance in professional 
and amateur soccer players, where 10 X 5 meter  shuttle 
run test was used. The study concluded that professional 
soccer players running speed and agility performances 
were higher than amateur soccer players.14 Another 
study	done	by	germa	nvicente-	rodri	guez	Et.al	 to	find	
out reliability of stopwatch for measuring time taken 
to complete 4 X 10 meter shuttle run test and 30 meter  
shuttle run test and the result of this study suggested that 
stopwatch is a reliable and valid instrument for recording 
the time taken to complete the shuttle run test.15 In the 
present study also stopwatch has been used to record the 
best time taken to complete the 10 meters shuttle run test. 
In this present study total 162 participants were included 
with mean age of 20.31 with SD age 2.07 for males and 
20.28	with	SD	age.	 In	 the	present	 study	 	 three	 trial	of	
10 m shuttle run test was taken so as to avoid human 
error and also to record the best time of athlete and the 
results are consistent with the results of the old study. In 
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conclusion, in the present study, we found overall speed 
range for 10 meter shuttle run test in belagavi athletes is 
between  9.00-12.70 min/sec. Male athlete speed range 
is  between 9.00-12.70 min/sec, female athletes  speed 
range is between 9.00-12.50 min/ sec. Mean best time 
for males was 10.69 min/sec It is also seen that there 
is positive correlation between the best time taken to 
complete the 10 meters shuttle run test and the age of 
the athletes. But there was no correlation between best 
time taken to complete test was compared with Body 
Mass Index and Numbers of years of play. The total 162 
participants were included in present study, in which 
21 samples fell under excellent category , 105 samples 
fell under good category and 36 samples fell under poor 
category of best time to complete the test. The Common 
value of 10 meter shuttle run test  for males excellent 
time,	good	time	and	poor	time	was	within	range	of	9.00	–	
9.82	sec,	9.83	–	11.56	sec	,	11.57	–	12.70	sec	respectively	
and	for	females	it	was	9.40	–	10.14	sec,10.15	–	11.83	sec	
and	11.84	–	12.50	sec	respectively.

CONCLUSION

This study concluded that the common value for 10 
meters shuttle run  test was within range of 9.00 -12.70 
sec for both male and females, were in both genders  
male athletes showing better performance.

Limitation:	 Generalizations	 of	 the	 sample	 collected	
is questionable  as the sample collected may not be 
representing the  total population.

Practical Applications: The result of the present 
study can be used as a reference for speed and agility 
performance	 test	 (10	m	 shuttle	 run	 test	 )	&	by	fitness	
professionals for training purpose for belagavi athletes.
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ABSTARCT

Background: The prevalence of stroke in the general population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those older than 40 years. Stroke may require a variety of 
rehabilitation services. One of them Mirror therapy is a simple, inexpensive and most importantly patient 
directed treatment that may improve hand function after stroke. 

Objective: To	 assess	 the	 effectiveness	 of	mirror	 therapy	 on	 upper	 extremity	 functioning	 among	 stroke	
patients at selected neuro- rehabilitation centres

Method: A	 quantitative	 research	 approach	 was	 used	 in	 this	 study.	 Research	 design	 was	 Quasi-
experimental: pre-test post-test. Sample size was 50 post stroke patients who receive stroke rehabilitation 
at	Neurorehabilitation	centres.	The	25	subjects	were	randomly	divided	into	two	groups,	experimental	group	
and control group. The experimental group has received mirror therapy with the conventional therapy for 3 
days in a week for 4 weeks. Other side the control group has received only conventional therapy for 4 weeks, 
and	3	days	in	a	week.	The	effectiveness	was	evaluated	by	Modified	Brunnstrom’s	motor	function	test	

Result: An	average	hand	functioning	score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-test	and	7.6	
which increased to 13.4 in post-test for upper extremity functioning among experimental group, following 
for	 the	control	group	as	 in	pre-test	 an	average	was	8.3	which	 increased	 to	11.2	 for	hand	and	8.1	which	
increased to 11.7 of upper extremity.

Conclusion: The	 findings	 of	 the	 study	 show	 that	 there	 is	 significant	 difference	 between	 the	 scores	 of	
experimental and control group.

Keywords: Mirror Therapy, Upper Extremity Stroke , Neuro Rehabilitation Centre

INTRODUCTION

As human, we move our bodies to explicit our wants, 
needs, emotions, thoughts, and ideas. Basically, how 
well we move- and how much we move- decides how 
well we engage with the world and make our full purpose 
in life. Mostly the active movement helps us in function 
completely, interact with the world, feel well physically 
and emotionally, connect and build relationship with 
others, and communicate and express ourselves. Also 
the	movement	 helps	 us	 recover	 if	 our	 brain	 is	 injured	
or	inflamed.	Body	movements	are	comparable	important	
for	smooth	and	effective	day	to	day	activities.1

Nervous system is a one of the system of our body, 
which perform all the sensory and motor function 

of body. The reason a healthy nervous system is so 
important	 is	 because	 it’s	 what	 runs	 everything	 in	 our	
body.	 When	 nervous	 system	 is	 functioning	 correctly,	
body is able to perform all the things it needs to do. 
However, when the nervous system is compromised, or 
not	working	efficiently,	body	begins	to	break	down.2

Stroke is the third biggest killer in India after heart 
attack	and	cancer	and	is	a	major	public	health	concern.1 
Stroke	occurs	when	there	is	(1)	lack	of	blood	flow	to	a	
section of brain or (2) haemorrhage into the brain that 
results in death of brain cells. The predominance of stroke 
in the population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those 
older	 than	40	years.	 It	was	projected	 that	by	2015	 the	
number of cases of stroke would be increase to 1666,372 
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in the country. A predicted 5.7 million people died from 
stroke	in	2005	and	it	is	projected	that	these	deaths	would	
rise to 6.5 million by 2015.3

Impact on daily life, 4 out of 10 stroke survivors 
leave hospital requiring help with daily living activities 
but almost a third receive no social service visits. Around 
a third of stroke survivors experience depression after 
their stroke.4

15	million	people	suffer	from	stroke	worldwide	each	
year. Of these, 5 million die and another 5 million are 
permanently	 DISABLED.5Ischemic stroke 10% in 30 
days, 23% in 1 year and 52 % in 5 year. Same as Intra-
cerebral haemorrhage 52% in 30 days, 62% in 1 year 
and 70% in 5 years. The sub-arachnoid haemorrhage 
was	45%	in	30	days,	48%	in	1	year	and	52	%	in	5	years.	
They also concluded that this prevalence of stroke may 
increase till 2020. Stroke patient may require a variety of 
rehabilitation services like physiotherapy, occupational 
therapy, speech therapy etc. One of them MIRROR 
THERAPY is an inexpensive, simple and patient 
directed treatment. The principle of mirror therapy is use 
of	a	mirror	to	create	a	reflective	illusion	of	an	affected	
limb in order to trick the brain into thinking movement 
has occurred without pain. 5

METHODOLOGY

A quantitative research approach was used in this 
study.	Research	design	was	Quasi-experimental:	pre-test	
post-test. Content validity was obtained by experts of 
medical surgical nursing and physiotherapy opinion. Tool 
reliability	(0.8)	was	calculated	by	inter	rated	reliability	
method.	 The	 consent	 was	 taken	 from	 the	 subjects	 for	
participation in study. Data collection was carried out 

from	 14/02/2018	 to	 15/03/2108.	 Sample	 size	 was	 50	
post stroke patients who receive stroke rehabilitation 
at	 Neurorehabilitation	 centres.	 The	 25	 subjects	 were	
randomly divided into two groups, experimental group 
and control group. The experimental group has received 
mirror therapy with the conventional therapy for 3 days 
in a week for 4 weeks. Other side the control group has 
received only conventional therapy for 4 weeks, and 
3	 days	 in	 a	week.	The	 effectiveness	was	 evaluated	 by	
Modified	Brunnstrom’s	motor	 function	 test	before	 and	
after intervention. Data was compiled and analysis was 
done by using inferential and descriptive statistics.

RESULTS

Fig. 1: Effectiveness of mirror therapy in stroke 
patients on the functioning of hand

In pre-test, all the experimental and control group stroke 
patients	had	poor	functioning	of	hand.	In	post-test,	48%	of	
the experimental group samples had poor functioning of 
hand and 52% of them had average functioning of hand. 
In	control	group,	68%	of	the	samples	had	poor	functioning	
of hand and 32% of them had average functioning of hand. 
This shows that the mirror therapy remarkably improved 
the hand functioning of stroke patients.

Table 1: Paired t-test for effectiveness of mirror therapy in stroke patients on the functioning of hand
N = 25, 25

Group Day Mean SD T Df p-value

Experimental
Pre-test 8.2 1.37

12.8 24 0.000
Post-test 12.6 1.71

Control
Pre-test 8.3 1.41

10.6 24 0.000
Post-test 11.2 1.72

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
hand. In experimental group, average hand functioning 
score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-

test.	T-value	 for	 this	 test	was	 12.8	with	 24	 degrees	 of	
freedom. Corresponding p-value was of the order of 
0.000, which is small (less than 0.05), the null hypothesis 
is	rejected.
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In control group, average hand functioning score 
in	pre-test	was	8.3	which	increased	to	11.2	in	post-test.	
T-value for this test was 10.6 with 24 degrees of freedom. 
Corresponding p-value was of the order of 0.000, which 
is	small	(less	than	0.05),	the	null	hypothesis	is	rejected.	
Average for experimental group in post-test is higher 
as compared to that for control group. Mirror therapy 
is	proved	to	be	significantly	effective	in	improving	the	
hand functioning of stroke patients.

Fig. 2: Effectiveness of mirror therapy in stroke 
patients on the functioning of upper extremity

In pre-test, all the experimental and control group 
stroke patients had poor functioning of upper extremity. 
In post-test, 56% of the experimental group samples had 
poor functioning of upper extremity and 44% of them 
had average functioning of upper extremity. In control 
group, 92% of the samples had poor functioning of upper 
extremity	 and	8%	of	 them	had	 average	 functioning	of	
upper extremity. This shows that the mirror therapy 
remarkably improved the upper extremity functioning 
of stroke patients.

Table 2: Paired t-test for effectiveness of mirror 
therapy in stroke patients on the functioning of 

upper extremity
N = 25, 25

Group Day Mean SD t Df p-value

Experimental

Pre-
test 7.6 1.15

14.6 24 0.000
Post-
test 13.4 1.80

Control

Pre-
test 8.1 1.17

11.0 24 0.000
Post-
test 11.7 1.51

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
upper extremity. In experimental group, average upper 
extremity functioning score in pre-test was 7.6 which 
increased to 13.4 in post-test. T-value for this test was 
14.6 with 24 degrees of freedom. Corresponding p-value 
was of the order of 0.000, which is small (less than 0.05), 
the	null	hypothesis	is	rejected.	In	control	group,	average	
upper	 extremity	 functioning	 score	 in	 pre-test	 was	 8.1	
which increased to 11.7 in post-test. T-value for this 
test was 11 with 24 degrees of freedom. Corresponding 
p-value was of the order of 0.000, which is small (less 
than	0.05),	the	null	hypothesis	is	rejected.	Average	post	
test score for experimental group is higher as compared 
to that of control group. Mirror therapy is proved to be 
significantly	effective	in	improving	the	upper	extremity	
functioning of stroke patients.

Table 3: Two sample t-test for comparison 
of experimental and control group for hand 

functioning
N = 25, 25

Group Mean SD T df p-value
Experimental 4.4 2.8

4.3 48 0.000
Control 1.7 1.3

Researcher applied two sample t-test for comparison 
of average change in hand functioning score of 
experimental and control group. Average change in hand 
functioning score of experimental group was 4.4 which 
was 1.7 for control group. T-value for this comparison 
was	 4.3	 with	 48	 degrees	 of	 freedom.	 Corresponding	
p-value was 0.000, which is small (less than 0.05). 
This	 indicates	 that	 the	mirror	 therapy	has	 significantly	
improved the functioning score of hand as compared to 
that of control group.

Table 4: Two sample t-test for comparison of 
experimental and control group for upper extremity 

functioning
N = 25, 25

Group Mean SD t df p-value
Experimental 5.8 3.6

4.9 48 0.000
Control 2.0 1.6

Researcher applied two sample t-test for comparison 
of average change in upper extremity functioning score 
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of experimental and control group. Average change 
in upper extremity functioning score of experimental 
group	was	5.8	which	was	2	 for	control	group.	T-value	
for	this	comparison	was	4.9	with	48	degrees	of	freedom.	
Corresponding p-value was 0.000, which is small (less 
than 0.05). This indicates that the mirror therapy has 
significantly	 improved	 the	 functioning	 score	 of	 upper	
extremity as compared to that of control group.

This	 shows	 that	 mirror	 therapy	 was	 effective	 on	
upper extremity function among stroke patients.

DISCUSSION

The literature includes some studies that support 
the use of Mirror Therapy in post-stroke rehabilitation. 
However, researches involving MT have evolved over 
the past years, acquiring better methodological quality.

The studies found in this review assessed individuals 
in	the	post-stroke	and	showed	similar	effects	concerning	
the	 effectiveness	 of	 MT	 on	 recovery	 of	 the	 motor	
function.

The	 above	 findings	 of	 the	 study	 are	 supported	 by	
a study conducted by, Pournima Pawar, vijaykumar 
biradar to	 evaluate	 the	 effectiveness	 of	 the	 constraint	
induced movement therapy (CIMT) and combined 
mirror	therapy	for	patient’s	rehabilitation	of	the	patients	
with subacute and chronic stroke patients.Twenty 
patients were enrolled and divided into two groups 
CIMT group, CIMT with Mirror therapy group. CIMT 
group 6 hours a day for 4 days per week for 4 weeks 
,and CIMT with Mirror therapy group 30 minutes of 
mirror with CIMT for 4 days per week for 4 weeks . 
The fugl-meyer motor function assessment (FMS) and 
Brunnstrom Voluntary control grading were evaluated 
4weeks after the treatment. The score of the Brunnstrom 
Voluntary control grading p value (P value 0.0001) 
and Fugl-meyer scale P value (0.0001), mirror therapy 
combined with CIMT showed more improvement than 
the CIMT after 4 weeks of treatment.6

Kil-Byung Lim, Hong-Jae Lee, Jeehyun Yoo, 
Hyun-Ju Yun, Hye-Jung Hwang conducted study on 
efficacy	of	mirror	therapy	containing	tasks	in	post	stroke	
patients	 to	 investigate	 the	 effect	 of	 mirror	 therapy	 on	
upper extremity function and activities of daily living. 
The samples were randomly divided into two groups 
that were mirror therapy group and sham therapy 
group, each group contains 30 samples. The mirror 

therapy group has undergone a mirror therapy with 
conventional therapy for 20 minutes per day on 5 days 
per 4 weeks. The Fugl Meyer assessment, Brunnstrom 
motor	 recovery	 stage	and	modified	barthel	 index	were	
evaluated 4 weeks after the treatment. After 4 weeks of 
intervention,	 improvements	 in	 the	FMA	(p=0.027)	and	
MBI	(p=0.041)	were	significantly	greater	in	the	mirror	
therapy group than the sham therapy group. The mirror 
therapy	containing	functional	task	was	effective	in	terms	
of improving the upper extremity functions.7

CONCLUSION

The	findings	of	the	study	show	that	there	is	significant	
difference	 between	 the	 scores	 of	 experimental	 and	
control	group.	The	finding	shows	that	the	mirror	therapy	
brought	a	significantly	effect	in	pre-test	and	post-test	on	
upper extremity functioning.
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ABSTRACT

Background:	Water	has	been	highly	considered	for	rehabilitation	because	it	facilitates	the	application	of	
established	 therapeutic	 interventions	 including	stretching,	strengthening,	 joint	mobilization,	balance,	gait	
training and endurance training that helps in reducing back pain due to unique physical characteristics and 
low risks.

Objective: To	 compare	 the	 effect	 of	 Hydrotherapy	 based	 exercises	 and	 conventional	 physiotherapy	 in	
chronic	nonspecific	low	back	pain.

Materials and Method: An	experimental	study	was	conducted	at	physiotherapy	Department	of	Krishna	
Institute of Medical Sciences. A total 30 patients were equally divided into two groups using convenient 
sampling	with	random	allocation	(Group	A	and	Group	B).		Group	A	was	given	Conventional	Therapy	and	
Group	B	was	given	Hydrotherapy.

Results: Statistical analysis was performed using paired t-test and unpaired t-test. Intra group comparison 
(within group) was analysed statistically using paired t-test for VAS, ROM, MMT and MODI. This shows that 
there	is	an	extremely	significant	difference	of	Group	A	similarly	there	is	an	extremely	significant	difference	
of	Group	B.	But	in	intergroup	comparison	(between	group)	was	analysed	statistically	using	unpaired	t-test.	
This	shows	that	pre-intervention	there	was	no	statistically	significant	difference	seen	with	P	values	of	VAS,	
ROM,	MMT	and	MODI.	While	on	comparing	post	interventional	values,	the	results	between	two	groups	
using	unpaired	t-test	revealed	that	there	was	statistically	significant	difference	seen	with	P	values	of	VAS	was	
(P-	0.0182)	but	there	was	no	statistically	significant	difference	seen	with	P	values	of	ROM,	MMT,	MODI.

Conclusion: From	 the	 study,	 it	 is	 concluded	 that	 there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

Keywords: Nonspecific low back pain, VAS, Hydrotherapy, Physical properties of water.
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INTRODUCTION

Just like reinforced steel can bear more weight than 
sheet of aluminum, a strong, well-conditioned back can 
stand with more stress, and protect spine better, than a 
back that has not been conditioned through exercise. 
Conditioning	through	flexibility	and	strengthening	back	
exercises	 not	 only	 helps	 to	 avoid	 the	 back	 injury,	 or	
minimize	the	severity	of	injury.	It	can	also	help	to	relieve	
the pain from many back conditions1.

The human body has a centre of gravity, which keeps 
the balance between muscles and bones to maintain 
integrity	of	structures	and	protect	them	against	injury2. 
In	nonspecific	low	back	pain,	imbalance	typically	occurs	
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between	the	functional	load,	which	is	effort	required	for	
work and in daily living activites3.	Low	back	pain	has	a	
lifetime	prevalence	of	60-85%	but	it	is	seen	in	adult	is	
15%3 and it may vary according to age, gender, education 
and occupation4.

Chronic	 nonspecific	 low	 back	 pain	 is	 the	 pain	
where	 the	 patient	 cannot	 find	 any	 specific	 cause	 for	
more than 12 weeks such as infection, arthritis, fracture, 
spondylolisthesis etc5.	Generally	chronic	nonspecific	low	
back pain is seen because of heavy physical exertion such 
as weight lifting, repetitive movement and frequent static 
posture.	 Characteristic	 of	 chronic	 nonspecific	 low	 back	
pain are heavy pain, worsening with exertion and relieved 
with rest. In some cases the cause may be sprain or an 
overstretch of a ligament or muscles6. The endurance of 
trunk muscles is low in patients with low back pain as 
compared to individual without low back pain. The deep 
trunk	 muscles	 (Transverse	 Abdominis	 and	 Multifidus)	
responsible for maintaining the stability of spine. It is 
studied that the poor endurance of trunk muscles may 
caused strain on structures and hence causes low back 
pain7.  In other cases the cause may be a minor problem 
with the disc between two vertebrae or a minor problem 
with	a	small	facet	joint	between	two	vertebrae.	There	may	
be other minor problems in the structures and tissues of 
the lower back that result in pain.

Stretching and strengthening exercises is one of 
the	 useful	mode	 of	 exercise	 for	 chronic	 nonspecific	 low	
back pain to decrease the pain while working out. If 
these exercises are done in water, the properties of water 
relieves	pain,	reduces	muscle	spasm,	increases	joint	range	
of motion, strengthen weak muscles, improve circulation, 
provide resistance and improves balance and coordination8. 
Moreover, the combinations of the buoyancy, resistance 
properties	 of	 water	 allow	 easier	 joint	 movement	 and	
diminish disabilities than on land9. Although it appears 
that water-based exercises may be suitable exercises for 
individuals to improve quality of life.

Hydro means water so we can called Hydrotherapy, 
Aquatic	therapy	or	Pool	therapy.	The	heat	and	flotability	
of the water can block nociceptors by acting on thermal 
receptors and mechanoreceptors and exert a positive 
effect	on	spinal	segments10.	Water	has	many	properties	
that give it the ability to heal.

 z Water	can	store	and	carry	heat	and	energy.

 z Water	cannot	hurt	you,	even	if	you	are	sensitive	to	
your surroundings.

 z Water	can	help	blood	flow.

 z Water	has	a	soothing,	calming,	and	relaxing	effect	
on people.

 z Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	
joint	while	also	providing	resistance11.

Hydrotherapy is one of the method that recently has 
found great popularity in rehabilitation12.

Benefits	 of	 hydrotherapy	 are	 due	 to	 properties	 of	
water such as:

 1. Buoyancy: Buoyancy reduces force of gravity and 
provides resistance which is used to strengthen 
the muscles.

 2. Hydrostatic pressure: Hydrostatic pressure is 
the	pressure	exerted	by	water	on	immersed	object.	
That pressure and depth allows the patients to 
perform exercise more easily.

 3. Viscosity: Viscosity creates resistance to all active 
exercises.

 4. Surface tension: In surface tension the use of 
equipment at surface increase the resistance13.

Now a days, physiotherapy is growing with 
multispecialty like hydrotherapy which is used to 
treat disorders14.	 In	 chronic	 nonspecific	 low	back	pain	
there	 is	 no	 specific	 problem	 or	 disorder	 that	 can	 be	
identified	 as	 the	 cause	 of	 pain	 but	 water	 will	 relieve	
discomfort and promote physical well-being15.  The 
use of Pharmacotherapy example Non-steroidal anti-
inflammatory	 drugs	 and	 Skeletal	muscle	 relaxant	 tend	
to	 have	 various	 side	 effects	 with	 their	 prolonged	 use.	
Patient with only drug therapy have high chance of 
recurrences and worsening of spinal function leading to 
early degenerative changes in spinal structures. On the 
other hand hydrotherapy gives an opportunity of natural 
way	of	therapy	by	which	this	chronic	non	specific	low	
back	pain	can	be	effectively	managed.

Aim:	To	find	out	the	effectiveness	of	hydrotherapy	based	
exercises	for	chronic	nonspecific	low	back	pain.

OBJECTIVES

 z To	 determine	 the	 effect	 of	 hydrotherapy	 based	
exercises	for	chronic	nonspecific	low	back	pain.

 z To	 compare	 the	 effect	 of	 Hydrotherapy	 based	
exercises and conventional physiotherapy in 
chronic	nonspecific	low	back	pain.
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MATERIALS AND METHOD

It was an experimental study conducted in the 
KIMSDU.	 30	 participants	 were	 equally	 divided	 into	
two groups using convenient sampling with random 
allocation.	 Group	 A	 was	 given	 conventional	 therapy	
and	Group	B	was	given	hydrotherapy.	The	patient	were	
selected according to inclusion and exclusion criteria. 
Written	informed	consent	was	taken	and	whole	study	was	
explained to them. Detailed musculoskeletal evaluation 
was	done	to	screen	the	subjects.	Inclusion	criteria	were	
as	 follow:	 1.	 Subjects	 clinically	 diagnosed	 as	 chronic	
nonspecific	low	back	pain,	2.	Both	genders,	3.	Age	group	
–	20yrs	to	45yrs,	4.	Participants	willing	to	participate	in	
study, 5. Swimmers. Exclusion criteria were as follows: 
1.	 Individuals	 with	 specific	 causes	 for	 back	 pain,	 2.	
Subject	 with	 systemic	 illness:	 -Neurological	 disorders	
like ataxia, Respiratory disorders, Cardiac disorders.  3. 
Individuals with hydrophobia.

Group A: Treatment given was as follows:

 1. Hot moist pack for 15 min.

 2. Static back exercises

 3. Stretching

 4. Core strengthening exercises for back

 5. Ergonomic advice for posture

Group B: All therapeutic exercises performed in water 
were given according to problem solving approaches 
like:

 1. Stretching exercises for hip and lower back

	 	In	Standing	position:	Knee	to	chest	exercises,	Leg	
raise

  In Prone position:-Superman position exercises

 2. Strengthening exercises for abdominals, glutei, 
trunk, lumbar and lower limb.

	 	In	supine	position:-Swimming	kicks,	Hip	flexion	
and extension, Hip abduction and adduction, 
Knee	flexion	 and	 extension,	Bridging	with	 long	
dumbbell place at knees.

	 	In	standing	position:-Squatting,	Lunges	(forward	
and side), Ball squeezing between thighs, Toe 
raising,	One	leg	balance,	Leg	circles.

Walking: Forward, Backward16.

Post-intervention	outcome	measures	of	the	subjects	
were calculated. Comparison of pre and post intervention 
values	was	done.	The	effect	of	conventional	therapy	and	
hydrotherapy	 based	 exercises	 on	 chronic	 nonspecific	
low	back	pain	subjects	was	determined.	Then,	the	results	
were compared in group A (conventional therapy) and 
group	B	(hydrotherapy)	subjects	of	chronic	nonspecific	
low back pain.

Table 1: Total no. of age groups included in the study

Age 
Groups 20-30 31-40 41-50

Group A 6 6 3
Group B 7 6 2

Between the group comparison:

 1. VAS SCORE

Table 2: Comparison of VAS score between groups

Mean ± SD
Pre-intervention Post intervention

Group	A 7.2 ± 1.47 2.66 ± 1.71
Group	B 8.06	±	1.38 1.2 ± 1.47
p value 0.1083 0.0182
t value 1.659 2.509

Inference Not	significant Significant

MODIFIED OSWESTRY DISABILITY INDEX

Table 3: Comparison of MODI scores between 
groups

Mean ± SD
Pre-intervention Post intervention

Group A 61.33 ± 23.20 28	±	16.22
Group B 71.06 ± 19.32 24.66 ± 12.73
p value 0.2223 0.5364
t value 1.248 0.6260

Inference Not	significant Not	significant

RESULTS

Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
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significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI.

DISCUSSION

The	 purpose	 of	 present	 study	 was	 to	 find	 out	 the	
effectiveness	 of	 hydrotherapy	 based	 exercises	 for	
chronic	nonspecific	low	back	pain.

Low	back	pain	is	considered	as	3rd highest problem 
faced by the population worldwide. Since there is 
change in the lifestyle due to competing professions 
people	 tend	 to	 ignore	 their	 spine	 health.	Lack	 of	 self-
care and awareness of the exercises has given a rise to 
this population. Thus intervention in an order to relieve 
the pain, improve range of motion was made as well as 
strengthening of the muscles and improved quality of the 
life are also done with exercise.

Reviewing various studies, it was analyzed that 
many exercise protocols like aerobic exercise, lumbar 
stability exercise, swiss ball exercise, only core 
strengthening exercises were line of treatment routinely 
used	for	chronic	nonspecific	low	back	pain.

This study was undertaken considering all the 
mentioned points, and the aim of this study was to 
find	 out	 effect	 of	 hydrotherapy	 in	 chronic	 nonspecific	
low back pain. Based on the principal of hydrotherapy, 
Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	 joint	
while also providing resistance.

Benefits	of	conventional	therapy:-It	helps	to	control	
functional activities and in dynamic stabilization of 
joints,	 It	 moreover	 improves	 the	 endurance	 of	 the	
muscle, It activates muscle to begin to re-establish 
neuromuscular control.

Benefits	of	Hydrotherapy:-Exercise	in	water	takes	the	
weight	off	a	painful	joint	while	also	providing	resistance,	
Improved	muscle	strength,	Greater	flexibility	and	range	of	
motion of the spine, Enhanced balance and coordination 

of muscle groups to stabilize the spine and reduces stress 
on the back pain, Increased tendency to maintain a neutral 
spine	position	during	exercises,	Efficiency	of	water	will	
provide	great	advantage	for	subjects	to	improve	quality	of	
life and diminishes disabilities17. 

Many authors conducted studies on hydrotherapy for 
low back pain. So according to Dundar U, Solak O, Yigit  
determined	the	effect	of	aquatic	exercise	to	treat	chronic	
low back pain and came to a conclusion that water based 
exercises produce better improvement in disability and 
quality of life of the patients with chronic low back 
pain	 than	 land	 based	 exercises.	Then	Sjogren	T,	Long	
N, Storay I, Smith J, studied group hydrotherapy versus 
group land based treatment for chronic low back pain 
and come to conclusion that the both groups improved 
significantly	 in	 functional	 ability	 and	 in	 decreasing	
pain levels. Then Smit TE and Harrison R studied 
Hydrotherapy and chronic lower back pain: A pilot 
study.	and	come	to	conclusion	that	the	beneficial	effects	
from hydrotherapy may not be long lasting, suggesting 
the need for continuing sessions to maintain improved 
mobility and reduced pain levels. Then Cuesta-Vargas 
Al,	Garcia-Roero	JC	studied	exercise,	manual	 therapy,	
and education with or without high-intensity deep 
water	 running	 for	 nonspecific	 chronic	 low	 back	 pain:	
a pragmatic randomized controlled trial and come to 
conclusion that the pain, disability, health status, muscle 
strength and endurance, and lumbar range of motion 
significantly	 improved	 in	both	groups.	The	addition	of	
deep water running program at an individual workload 
of the aerobic threshold to the multimodal physical 
therapy	program	produced	a	significant	improvement	in	
pain	in	patients	with	nonspecific	chronic	low	back	pain,	
but	 this	was	not	significantly	different	when	compared	
with multimodal physical therapy program alone. 
Disability, health status, muscle strength and endurance, 
and	 lumbar	 range	 of	motion	 significantly	 improved	 to	
a similar level in both interventional groups. Thermo 
therapy should always be used prior mobilization and 
MET is a form of mobilization. Hot moist packs relieve 
pain, relaxes muscles by vasodilation.18

Our study states that age groups with 20-40 are more 
affected	as	compared	to	41-50	due	to	changing	lifestyle.	
Intragroup comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT 
and MODI scores, and intergroup comparison (between 
group) was analysed statistically using unpaired t-test.
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Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI. 

Clinical significance: Our study shows that 
conventional therapy and hydrotherapy are both 
effective	 maneuvers	 in	 chronic	 nonspecific	 low	 back	
pain.	Recurrence	is	observed	in	subjects	who	underwent	
conventional therapy after some months. However, 
subjects	who	underwent	hydrotherapy	recovered	faster	
as	 compared	 to	 conventional	 therapy	 subjects.	 Thus,	
there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

CONCLUSION

Present study concluded that both conventional 
therapy	 and	 hydrotherapy	 group	 showed	 significant	
relief of pain, hydrotherapy being faster in relieving 
pain.	 It	 showed	 extremely	 significant	 improvement	 in	
relieving pain, reducing functional disability statistically 
and clinically and thus facilitated the outcomes.
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ABSTRACT
Background: The incidence of stroke has rapidly increased in the past decade and is expected to increase in 
the coming decade. The rehabilitation of stroke is laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best option for managing stroke will be prevention by 
early	identification	and	prediction	of	those	at	high	risk.	Women	in	post-menopausal	period	have	more	risk	
of stroke and more disability as compared to men. Thus, screening of post- menopausal women is needed.
Objective: This study was intended to predict the risk of stroke in post-menopausal women.
Method: This study is a cross-sectional study where 65 women were recruited after screening for inclusion 
and	exclusion	criteria.	The	study	participants	were	tested	for	Hs-CRP	and	an	online	software	of	Qstroke.	
Values were noted and results were analysed.
Measurement Tools:	Biochemical	Marker	(High-sensitivity	CRP),	Qstroke	Algorithm
Results:	There	was	positive	correlation	between	BMI	and	Hs-CRP	levels	(p=0.0001),	and	also	between	age	
and	Qstroke	scores	(p=0.0001).	No	correlation	was	observed	in	Hs-CRP	and	Qstroke	scores	(p=0.5987)
Conclusion: Post-menopausal women might have an increased risk of developing stroke and the risk can be 
predicted	well	before	the	appearance	of	stroke	by	using	Hs-CRP	and	Qstroke.

Keywords: menopause, stroke, Hs-CRP, Qstroke

INTRODUCTION

The	World	 Health	 Organisation	 defines	 stroke	 as,	
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 
hours or leading to death, with no apparent cause other 
than that of vascular origin.”1 About 16.9 million people 
suffer	from	stroke	every	year.2 The prevalence of stroke 
in India was estimated to be 203 per 100,000 population 
above 20 years of age.3 It has been predicted that this 
incidence will keep rising in the upcoming years.4 The 
incidence	 and	 prevalence	 of	 stroke	 differ	 with	 age,	
gender and ethnic origin.

Even	though	the	age	specific	incidence	of	stroke	is	
higher	 in	men	 than	 in	women,	 stroke	 affects	 a	 greater	
number of female population and longer life expectancy 
and the fact that stroke rates increase in older age groups.5 

However, National Health and Nutrition Examination 
Survey(NHANES) has shown a higher prevalence of 
stroke	in	women	in	midlife	as	compared	to	men.	Women	

between 45 to 54 years of age had higher odds of stroke 
versus male counterparts of the same age.6 Also, post 
stroke women were found to be more disabled in their 
daily activities than men.7 The rehabilitation of stroke is 
laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best 
option for managing stroke would be prevention by early 
identification	and	prediction	of	those	at	high	risk.

Menopause	is	defined	as	amenorrhea	or	absence	of	
menses for 12 consecutive months.  Studies have shown 
that premenopausal women are protected from stroke 
than male counterparts of the same age because of which 
exposure to endogenous estrogen is hypothesized to be a 
protector of stroke in women.8

	High	sensitive	CRP	(Hs-CRP)	is	an	inflammatory	
bio-chemical marker and is used as an independent risk 
factor for occurrence of future stroke event.9 QStroke	is	
a newly developed and validated algorithm to predict 
the risk of stroke. It also provides accurate measures 
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of absolute stroke risk in general population or healthy 
individuals who are free from stroke. 10 However, 
there is no literature for predicting stroke risk in post-
menopausal	women	using	Hs-CRP	and	Qstroke.

Thus,	the	objective	of	this	study	was	to	predict	the	
risk of stroke in post-menopausal women by using Hs-
CRP	and	Qstroke.

METHOD

Participants: After the study was approved by 
Institutional Ethical Committee, the participants were 
screened for their inclusion and exclusion criteria. This 
cross-sectional study was conducted on apparently 
healthy post-menopausal women in Belagavi city. A house 
to house screening of 124 post-menopausal women was 
done of which 65 women who had achieved menopause 
through natural way were recruited in this study. 
Exclusion criteria of the study included hysterectomy 
females, or women on Hormone Replacement Therapy, 
women with a history of hypertension, diabetes mellitus, 
previous	stroke	or	cardio	vascular	events,	inflammatory	
conditions like osteo-arthritis, rheumatoid arthritis or 
pelvic	 inflammatory	 disease.	 These	 conditions	 were	
excluded because these females may already have 
higher levels of Hs-CRP and may bias the results. After 
the recruitment, biochemical marker serum Hs-CRP 
was	assessed	through	a	blood	test	and	later	the	Qstroke	
algorithm was used to predict the percent risk of stroke 
in these women.

Measurement Tools:

Serum Hs-CRP:	 It	 is	 an	 inflammatory	 biochemical	
marker.	Level	of	Hs-CRP	predicts	the	risk	of	stroke	event.

 z Low	risk:	less	than	1.0	mg/L

 z Average	risk:	1.0	to	3.0	mg/L

 z High	risk:	above	3.0	mg/L

Q stroke:	Q	Stroke	is	software	algorithm	to	predict	the	
risk of stroke. It predicts the percent risk of developing 
stroke in next 10 years.

DATA ANALYSIS

Karl	 Pearson	 correlation	 coefficient	 method	 was	
used to assess correlation between age and BMI with 
Hs-CRP,	and	Qstroke	scores.	Statistical	significance	was	
defined	at	5%	level	and	analyses	were	carried	out	using	
IBM SPSS software, version 19.

RESULTS

Mean values of all the data parameters was 
calculated.

Table 1

Data Mean Value with Standard Deviation
Age 52.5 ± 5.365
BMI 26.02 ± 3.315

Hs-CRP 3.512	±	2.087
Q-Stroke	(%) 1.275 ± 0.72

Mean age of the women undertaken for the study 
was found to be 52.5. The calculated mean value for the 
BMI scores was 26.02. The mean values of the outcome 
measures were also calculated. Mean value of Hs-CRP 
was	3.152	and	that	for	Qstroke	percent	risk	was	1.275.

Table 2: Association between age groups with status of risk

Age groups Low risk % Moderate risk % High risk % Total %
<=45yrs 0 0.00 2 28.57 5 71.43 7 10.77
46-50yrs 2 14.29 4 28.57 8 57.14 14 21.54
51-55yrs 2 8.00 10 40.00 13 52.00 25 38.46
>=56yrs 3 15.79 5 26.32 11 57.89 19 29.23

Total 7 10.77 21 32.31 37 56.92 65 100.00
Chi-square=2.6656,		p=0.8495

Table 2 shows association between age and the status of risk. Higher risk of stroke was associated with age 
groups below 45 years of age and above 56 years of age.
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Table 3: Correlation between age and BMI with Hs-CRP scores and Qstroke scores by Karl Pearson’s 
correlation coefficient method. A p value of <0.05 was considered as significant

Variables Hs-CRP Qstroke
t-value p-value t-value p-value

Age in years 0.2886 0.7739 18.091 0.0001*
BMI 6.0182 0.0001* -0.2287 0.8199

increases adipose tissue. Adipose tissue secretes hs-CRP 
and thereby increases the level in blood.12

The	 mean	 Qstroke	 percentage	 was	 found	 to	 be	
1.275(S.D=0.72)	 which	 is	 considerably	 on	 the	 lower	
side.	Qstroke	algorithm	values	are	influenced	by	history	
of Hypertension, Diabetes and previous history of stroke 
events as well. As the present study was carried out 
on healthy population without any other history or co-
morbid	conditions,	the	Qstroke	value	was	lower.	

Association of age with status of risk was studied 
which shows 71% of the women under 45 years of 
age	were	 at	high	 risk,	28%	were	 at	moderate	 risk	 and	
0% were at low risk i.e. women who achieved early 
menopause were found to be at a higher risk. Early 
or premature menopause occurs due to early ovarian 
insufficiency.13 Due to the estrogen associated with 
menopause, women who attained early menopause will 
have reduced lifetime exposure to endogenous estrogen, 
thereby increasing their risk.14

A	 previous	 study	 revealed	 similar	 findings	 as	 of	
present study concluding that premature menopause 
can be an independent risk factor of stroke.13 However, 
another	 study	done	by	Bjarne	 Jacobsen	et	 al	 found	no	
correlation between age of menopause and stroke.15

Also, it was seen that the high risk value reduced in 
46-50 and 51-55 age group whereas moderate and low 
risk values also changed. The reason for this might be 
the pattern of estrogen decline that it reduces rapidly for 
a year and then attains a plateau after 1 to 3 years.16 The 
risk again increased in more than 56 years age group 
which may have aging factors associated. 

56.92% of the total women undertaken in this 
study were found to be at high risk, 32.31% were at 
moderate risk and only 10.77% were at low risk. The 
probable reason would be sudden decline in the hormone 
estrogen levels in the post-menopausal period. Estrogen 
has	 beneficial	 effects	 over	 cardiovascular	 system	 like	
vasodilatation	 and	 increased	 cerebral	 flow	which	 thus	

There was no correlation found between age and Hs-
CRP	 scores	 (p=0.7739).	 However,	 significant	 positive	
correlation was found between BMI and Hs-CRP scores 
(p=0.0001)

Also,	 there	 was	 significant	 positive	 correlation	
between	 age	 and	Qstroke	 scores	 (p=0.0001)	 however,	
no	significant	correlation	was	found	between	BMI	and	
Qstroke	scores	(p=0.8199)

Table 4: Correlation between Hs-CRP scores with 
Q stroke (%) scores by Karl Pearson’s correlation 

coefficient method

Variables
Correlation between Hs-CRP 

scores with
t-value p-value

Q	stroke	(%)	scores -0.5289 0.5987

There was no correlation found between Hs-CRP 
and	Qstroke	values	(p=0.5987)

DISCUSSION

The present cross-sectional study aimed to predict 
the risk of stroke in post-menopausal women wherein 
Hs-CRP	and	Qstroke	outcome	scales	were	used	as	stroke	
risk predictors.

The mean age of post-menopausal women 
undertaken	 for	 this	 study	was	 found	 to	 be	 52.5	 (S.D=	
5.365) as the menopausal age usually ranges between 40 
to 60 years.8

The	 mean	 BMI	 was	 26.02(S.D=	 3.315)	 which	
indicates overweight and obesity. The probable reason 
for this is the increased fatness and increased levels 
of physical inactivity seen in midlife and menopausal 
period.11 The mean Hs-CRP value was 3.512 
(S.D=2.087).	 Values	 above	 3.0	 mg/L	 are	 considered	
to be high risk of stroke. Presence of other risk factors 
like cholesterol levels, triglyceride levels will have an 
influence	 on	 hs-CRP	 value.	 Also,	 physical	 inactivity	
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decreases cerebral vascular tone and increases arterial 
compliance. Thus estrogen provides a protective shield 
against stroke before menopause.6

Positive correlation was found between BMI scores 
and increased hs-CRP levels. The reason for this is the 
underlying pathology of obesity. Additional fat tissue 
in the body requires more oxygen and nutrients which 
therefore needs blood vessels to circulate more blood to 
the fat tissue. This increases heart workload as it has to 
pump more blood through additional blood vessels. Also, 
obesity or increased body weight may increase heart rate 
and	reduce	body’s	ability	to	transport	blood	through	the	
vessels.17 Also, fat cells secrete several substances that 
have	 unfavourable	 effects	 on	 the	 body	 like	 increased	
inflammation,	hardening	of	arteries	and	blood	clotting.18 
As	hs-CRP	is	an	 inflammatory	marker,	 this	correlation	
was found to be positive. No correlation was found 
between age and hs-CRP levels. This might be due to 
exclusion	of	all	the	age	related	inflammatory	conditions	
which might have shown higher hs-CRP levels.

Correlation	 between	Qstroke	 scores	with	 age	was	
found to be positive. Aging leads to structural and 
functional changes in the blood vessel walls, leading to 
increased	arterial	wall	 stiffness	and	decreased	vascular	
distensibility.19 This can cause increased heart work load 
and	reduced	cerebral	blood	flow.	Thus,	Qstroke	scores	
will increase with increase in age and so will the stroke 
risk.	No	correlation	was	found	between	BMI	and	Qstroke	
scores. As BMI or obesity is associated with other risk 
factors like cholesterol and triglyceride levels, these 
factors are independent of age factor and can be present 
in any age group. This might be the probable reason of 
no correlation between the two variables.

Lastly,	 there	 was	 no	 correlation	 between	 the	 Hs-
CRP	and	Qstroke	scores.	The	reason	for	 this	might	be	
that both the outcome measures predicts stroke risk 
taking	into	account	different	factors.

There was a study done by Dibyaratna Patgiri et al 
which used Hs-CRP as a novel marker for determining 
stroke risk which concluded that the rise in Hs-CRP 
levels	can	be	identified	well	before	the	stroke	event	to	be	
used as a predictor of stroke risk.9

A study done by Julia Hippisley-Cox et al for 
derivation	 and	 validation	 of	 Qstroke	 algorithm	 shows	
that it is a valid measure of absolute stroke risk in the 
general population of patients free of stroke.10

Therefore,	 both	Hs-CRP	 and	Qstroke	 can	 be	 used	
as stroke risk predictors in post-menopausal women as 
well because both are reliable and proved to be valid in 
previous studies.

Limitations: This cross-sectional study was conducted 
on a small sample size.

Scope: Similar studies with higher study population 
can	 be	 undertaken	 for	 more	 accurate	 results.	 Women	
predicted with high stroke risk can be explained about 
the	lifestyle	modifications	that	need	to	be	done	in	order	to	
avoid the stroke event. Also, obese women can be given 
exercises or an aerobic training program for reduction 
in obesity and further reducing the chances of getting 
stroke.	Hs-CRP	 levels	and	Qstroke	scores	can	be	used	
as follow up records to compare previous reports which 
will be useful for the study population as feedback.

CONCLUSION

Post-menopausal women may have increased risk 
of stroke and this risk can be predicted using serum Hs-
CRP	levels	or	by	using	Qstroke	algorithm.
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ABSTRACT

Objective:	 To	 examine	 the	 effectiveness	 of	 stretching	 and	 strengthening	 of	 cervical	 muscles	 on	 neck	
mobility of lower cervical facet syndrome.

Design: A single system design

Setting: Outpatient clinic.

Participant:	A	65	years	old	male,	surgeon	by	profession,	with	neck	stiffness	(C5	to	C7	Facet	joint		Fusion)	
and pain on neck extension.

Intervention: Neck mobility exercises, stretching and strengthening exercises.

Main Outcome Measure: Neck Disability Index.

Results: The NDI and NRS scores remarkably indicated that strengthening and stretching of cervical 
muscles was helpful.

Conclusions: cervical stretching, strengthening and isometrics of neck helped a lot in relieving the patient 
of the symptoms and making his quality of life better.

Combination physiotherapy showed remarkable improvements as compared to only NSAIDS.

Keywords: Neck pain, Stretching, Strengthening, neck disability index, cervical facet joint syndrome.

INTRODUCTION

Neck pain is the most common public health 
problem	which	affects	both	personal	health	and	overall	
wellbeing of an individual1.	In	1933,	Ghormley	coined	
the term facet syndrome to describe a constellation of 
symptoms associated with degenerative changes of the 
lumbar spine2.

55% of facet syndrome cases occur in cervical 
vertebrae, and 31% in lumbar. This includes all the 
structures	 that	 are	 a	 part	 of	 the	 facet	 joint	 such	 as	 the	
fibrous	 capsule,	 synovial	 membrane,	 hyaline	 cartilage	
and bone3.	The	 prevalence	 of	 cervical	 facet	 joint	 pain	
may be as low as 26% or as high as 65%, depending on 
how aggressively it is sought4 .Neck pain due to cervical 
facet	joint	involvement	is	known	as	cervical	facet	disease	
or Cervical Osteoarthritis or Cervical Facet Syndrome. It 

is a structural deterioration of one or more of vertebral 
facet	 joints	 in	cervical	segment,	usually	upper	cervical	
segment.  It is more common in elderly and often lead 
to chronic neck pain is left untreated. It can also occur 
due	 to	 traumatic	 injuries	which	 further	 accelerates	 the	
degeneration process. It is also common with athletes 
involved in high impact repetitive motion in sports like 
baseball, football, golf, wrestling and gymnastics. The 
natural ageing process being the largest contributor for 
Facet syndrome.

With	 age	 the	 layer	 of	 cartilage	 covering	 the	 facet	
joint	in	the	cervical	vertebra	begins	to	deteriorate,	facet	
joint	 bones	 begin	 to	 rub	 against	 each	 other	 causing	
inflammation.	 This	 inflammation	 further	 triggers	 the	
development of osteophytes or bone spurs, that develop 
near	the	damaged	facet	joints;	in	an	attempt	to	stabilise	
a weakened spine. These osteophytes can compress or 
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irritate	the	nerve	roots	or	spinal	cord	near	the	facet	joints.	
This compression would produce further symptoms like 
pain, tingling, numbness and muscle weakness.

Facet	 joint	 osteoarthritis	 (FJOA)	 is	 intimately	
linked to the distinct but functionally related condition 
of	 degenerative	 disc	 disease,	 which	 affects	 structures	
in the anterior aspect of the vertebral column. FJOA 
and degenerative disc disease are both thought to be 
common causes of back and neck pain, which in turn 
have an enormous impact on the health-care systems 
and economies5.	Facet	joints	have	been	shown	capable	
of causing pain in the neck, upper and mid back, and low 
back with pain referred to the head or upper extremity, 
chest wall, and lower extremity in normal volunteers6,7,8.

Most often patient complaints of pain on cervical 
extension or rotation.

The most common symptoms are- Neck and shoulder 
Pain,	tenderness	in	the	neck	region,	headaches,	difficulty	
in bending, twisting or bearing heavy loads, decreased 
flexibility	 &	 range	 of	 motion	 of	 neck,	 sensation	 of	
creaking	 and	 popping,	 stiffness	 ,	 particularly	 more	 in	
the morning ,muscle fatigue in neck, shoulder and arm, 
ringing in the ears.

We	 undertook	 a	 single	 case	 study	 of	 neck	 pain	 &	
stiffness	 and	managed	 him	with	 physiotherapy	measures	
like	stretching	&	strengthening	exercises	for	the	neck	pain.

METHOD

Participant:	The	subject	was	a	65	years	old	man	whose	
chief	complaint	was	neck	pain,	decreased	neck	flexion	
and overall decrease in neck ROM. He also complained 
of neck pain on neck extension. He is a surgeon by 
profession, usually spends lot of time in using the 
computer for academic purposes and had developed 
a forward head posture. He is myopic and has started 
developing cataract.

He complained of neck pain since past 6 months 
before he come to us for treatment. His pain further 
aggravated on computer use for more than 30 minutes. 
He was unable to touch his chest with his chin. On neck 
extension	he	felt	pain	on	facet	joints.

Before starting the treatment we advised him to 
get	a	plain	radiograph	before	starting	the	treatment.	We	
saw	that	the	lower	cervical	vertebrae	(C5,C6	&	C7)	are	

fused	posteriorly	at	the	facet	joints	and	there	is	literally	
no movement happening at the lower cervical region on 
assessment.

However there are osteophytes on the anterior 
margins of vertebral bodies and no complaints of neural 
involvement like impingement and impaired sensation 
on examination.

Figure 1: Radiograph of cervical vertebra

STUDY MEASURES

Neck Disability Index:	 The	 NDI	 is	 a	 modification	 of	
the	 Oswestry	 Low	 Back	 Pain	 Disability	 Index.	 It	 is	 a	
patient-completed,	 condition-specific	 functional	 status	
questionnaire with 10 items including pain, personal 
care, lifting, reading, headaches, concentration, work, 
driving,	sleeping	and	recreation.	The	NDI	has	sufficient	
support and usefulness to retain its current status as the 
most commonly used self-report measure for neck pain9.
The NDI can be scored as a raw score10 or doubled and 
expressed as a percent 11. Each section is scored on a 0 to 
5	rating	scale,	in	which	zero	means	‘No	pain’	and	5	means	
‘Worst	imaginable	pain’.	Al	the	points	can	be	summed	to	
a total score. The test can be interpreted as a raw score, 
with a maximum score of 50, or as a percentage.

0 points or 0% means: no activity limitations, 50 
points or 100% means complete activity limitation.

A higher score indicates more patient-rated 
disability. There is no statement in the original literature 
on how to handle missing data. To use the NDI for patient 
decisions, a clinically important change was calculated 
as	5	points,	with	a	sensitivity	of	0.78	and	a	specificity	
of	0.8012.
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Mean	duration	of	the	test:	3	to	7.8	minutes9

Some benchmarks can be found in literature but 
methodologically they were not described and their 
validity and reliability are questionable Vernon and Moir 
presented the following interpretation:9

0-4points	(0-8%)	no	disability,

5-14points	(	10	–	28%)	mild	disability,

15-24points	(30-48%	)	moderate	disability,

25-34points (50- 64%) severe disability,

35-50points (70-100%) complete disability

PROCEDURE

The	 subject	was	assessed,	 the	base	 line	 scores	 	of	
Neck Disability index was noted. As pain was preventing 
from performing neck movements, he was advised for 
NSAIDS for 1 week. After which he was again assessed 
and his scores were recorded.

As the pain was under control, he was given 
Physiotherapy regimen, which was a combination 
therapy. The physiotherapy regimen included neck 
mobility exercises, self neck stretches and neck isometric 
strengthening exercises.

Neck	Mobility	exercises	 include:	Cervical	flexion,	
extension,	 side	flexion	 and	 rotation	 of	 available	ROM	
are performed. Each exercise was performed 2 times a 
day for 10 repetitions.

Self-neck	 stretches	 –	 which	 include	 cervical	
extensor stretching, stretching of trapezius, stretching 
of sternocleidomastoid muscle. Each of the exercise was 
performed 2 times a day for 5 repetitions.

Isometric strengthening exercise for neck- chins 
tucking in exercise (neck retraction exercises), isometric 
exercises	for	cervical	flexors,	extensors	and	side	flexors.	
The hold time for these isometric exercises were for 5 
seconds during each exercise. These exercises were 
performed 2 times a day for 10 repetitions.

He was taught the exercises in the physiotherapy 
department. And his Neck disability index was measured 
every week after post-physiotherapy treatment. The 
combination physiotherapy regimen was continued for 
5 weeks.

DATA ANALYSIS

Results of each clinical evaluation are presented in 
time series design. Baseline measurements were taken 
at 0 week, after which NSAIDS were given for 1 week. 
The patient was assessed and after that combination 
physiotherapy was given for a total duration of 5 weeks. 
The NDI and NRS scores were noted after the end of 
each week.

Chart-1: NDI Score pre and post intervention

RESULTS

The results of the clinical evaluation are presented 
in	 Chart	 1.	 Each	 displays	 significant	 improvements.	
As compared to the baseline measurement when the 
case was presented to us, after a week of analgesics 
medication the improvement was 10 %.

After the pain subsided on a combination 
physiotherapy treatment the neck disability index scores 
further	improved	significantly	by	46%.	The	improvement	
following	physiotherapy	treatment	was	significant.

DISCUSSION

It was found that neck mobility and neck disability 
index	 scores	 were	 significantly	 improved	 following	
combination physiotherapy after duration of 4 weeks. 
Neck	pain	is	a	most	crippling	condition	which	can	affect	
our	 daily	 lives.	 Baseline	 measurements	 were	 68%.	
Physiotherapy treatment could not be given as the pain 
was severe enough in NRS. After NSAIDs the scores 
came	 down	 by	 10%	 and	 was	 58%.	 Intervention	 was	
given after 1 week, as the pain subsided. At the end of 
each week of intervention the pain subsided gradually. 
Treatment continued for another 5 weeks post NSAIDS. 
After the end of 5 weeks of continuous physiotherapy 
treatment improvement was found to be by 46%.
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There	is	lot	of	literature	that	suggests	that	the	major	
protocols that can be used for neck pain should include 
low intensity training 13, neck mobility exercises which 
can be concentric exercise14 and isometric exercises15. 
It has also been found that a regular cervical stretching 
program for 4 weeks can decrease neck and shoulder pain 
and improving quality of life in normative population 
with chronic moderate to severe neck pain16.

A	study	by	Esther	Liyanage	et	al	also	showed	that	
Neck exercises and stretching along with ergonomic 
intervention	 proved	 more	 beneficial	 than	 ergonomics	
alone for neck pain in computer Professionals with neck 
pain17.	At	the	end	of	the	session	the	subject’s	symptoms	
were	relieved	and	could	do	his	ADLs	much	easily.

Study Limitation: The study could have been followed 
up for a longer duration. Other scoring parameters can 
be considered. If possible the study can be conducted as 
an experimental study for a larger sample size.

CONCLUSIONS

It was found that with the help of analgesic as the pain 
subsided to a tolerable level, physiotherapy treatment 
was commenced. After undergoing the treatment for 4 
weeks	 there	 was	 significant	 improvement	 in	 the	 neck	
disability index scores.

Ethical Clearance: Informed consent from the patient 
was taken.

Source of Funding: Self funding.
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ABSTRACT

Background: Neck pain is a frequent and disabling complaint in general population. Roughly about two 
third of general population have neck pain at some point of their lives. Prevalence is high in the middle aged 
people. Clinically, patients with neck pain usually report aggravation of their symptoms with reading. This 
indicates possible compromise of the neuro musculoskeletal structures of the neck. 

Purpose: To	find	whether	neural	 tissue	mobilization	could	 reduce	pain,	 improve	 functional	activity	and	
improve ROM in patients with cervicobrachial pain.

Aim: To	study	the	effectiveness	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.	between	the	age	group	25-40years.

Objective: To	find	out	the	effect	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.

Method: The	 study	 was	 conducted	 on	 37	 subjects	 between	 25-40	 yrs	 with	 cervicobrachial	 pain	 and	
according to the inclusion and exclusion criteria were recruited in the study. NPRS, cervical ROM and NDI 
was assessed pre and post treatment.

Result: P value less than 0.05 for NPRS, cervical ROM and NDI.

Conclusion: Neural	tissue	mobilization	is	effective	in	reducing	pain,	improve	cervical	ROM	and	improve	
functional	activity	in	subjects	with	cervicobrachial	pain	between	the	age	group	25-40	years.

Keywords: Cervicobrachial pain, Neural tissue mobilization.

INTRODUCTION

Neck pain is a frequent and disabling complaint in 
general population 1. Roughly about two third of general 
population have neck pain at some point of their lives2. 
Prevalence is high in the middle aged people3.	With	an	
increasing sedentary population, the prevalence of neck 
pain will continue to rise4.

The anatomical and biomechanical nature of the 
cervical spine encourages mobility at the cost of stability 
and strength. This is the reason why cervical pain and 
dysfunction are more common, particularly because of 
poor spinal posture. Reading for extended periods with 
poor neck posture has been considered as a risk factor 
for neck pain. Clinically, patients with neck pain usually 
report aggravation of their symptoms with reading. 
This indicates possible compromise of the neuro 
musculoskeletal structures of the neck5-12.

Neck pain may also radiate to the regions like 
shoulder, head or upper arm. Many patients also 
complaints	of	 stiff	neck	and	 if	neck	pain	 involves	any	
neural component patient will experience numbness, 
tingling	or	weakness	 in	 arm,	hand	 and	fingers,	 known	
as cervicobrachial pain syndrome often associated with 
neural dysfunction. Such dysfunction is caused by both 
the physiology and mechanics of the nerves leading to 
patients symptoms and limited range of motion of upper 
extremity and cervical ROM13.

Cervicobrachial pain is encountered commonly in the 
evaluation	of	the	neck	pain	that	may	result	in	significant	
discomfort and functional limitations and disability. It is a 
condition caused by the compression of the nerve root in 
cervical spine that commonly manifests as neck pain and 
it may also radiate from the neck into the distribution of 
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the	affected	nerve	root.	It	might	be	unilateral	or	bilateral.	
Patients with cervicobrachial pain often report neck pain; 
however, they most frequently seek treatment to address 
their arm pain. People with neck pain combined with 
upper extremity symptoms experience greater levels of 
disability	 than	 do	 people	 with	 neck	 pain	 alone.When	
the condition becomes chronic, it is likely to become 
persistent problem that impacts unfavourably on an 
individual’s	physical	health14. The most recent study for 
the natural history of the cervicobrachial pain reported 
reoccurrence rate to be as high as 32%15. Despite of 
its large impact, there are no clear guidelines for the 
management of cervicobrachial pain.

Neural mobilization is a set of techniques designed 
to restore plasticity of the nervous system, it could be 
defined	 as	 the	 ability	 of	 the	 nerve	 and	 its	 associated	
structures to shift in relation to each other structures16,17. 
The goal of neural mobilization is to increase the 
flexibility	 of	 collagen	 that	 maintains	 the	 integrity	 of	
the nerve, thus improving movement or excursion 
of the nerve in relation to its interface18. Few studies 
with	 specific	 inclusion	 criteria	 have	 utilized	 neural	
tissue mobilization and demonstrated better reductions 
in pain with improved functional outcomes19. This 
treatment approach focuses on passive mobilization 
of mechanically sensitized neural tissue structures 
with	 a	 primary	 objective	 of	 restoring	 appropriate	
neurodynamics19-24. Neural tissue mobilization improve 
neurophysiological and neuromechanical functions of 
the peripheral nervous system24-28. This technique is 
based on the sliding principle of neural tissue excursion 
which consists of an alteration of combined movements 
of	 at	 least	 two	 joints,	 in	which	 one	movement	 causes	
elongation of the nerve bed hence accelerating tension 
in the nerve, whereas the second movement reduces 
the length of the nerve bed that unloads the nerve, 
maintaining it in its relaxed position thus diminishing 
intra neural pressure. This technique aim to mobilize 
a nerve with a minimal increase in tension and are 
thought to result in a larger longitudinal excursion than 
techniques which simply elongate the nerve bed.29

Aim: To	 study	 the	 effectiveness	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 
activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain between the age group 25-40years.

Objective: To	 find	 out	 the	 effect	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 

activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain.

MATERIAL AND METHOD

It was an experimental study conducted on 37 
patients with cervicobrachial pain between the age group 
25-40years	was	taken	from	MVP’s	hospital	and	research	
centre Physiotherapy OPD. Convenient sampling 
method was used in the study.

Materials used were:

 1. Pen

 2. Consent form

 3. Assessment form

 4. NPRS scale

 5. NDI questionnaire

	 6.	Goniometer

Inclusion Criteria:

	 1.	Subjects	with	informed	consent.

 2. Age group of 25-40 years.

 3. Both sex

 4. Neck pain radiating to upperlimb (unilateral)

	 5.	Limited	cervical	ROM

 6. Articular dysfunction at cervical spine

	 7.	Positive	ULTT	for	median	nerve

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, 
etc.) 

 2. Diagnosed central pain syndrome

 3. Surgery of cervical or thoracic spine

	 4.	Limited	shoulder	ROM

 5. Neurological disease

 6. Cervical rib

 7. PIVD of cervical region

	 8.	Bilateral	radiating

	 9.	Brachial	plexus	injury
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PROCEDURE

Permission from The Head of Institution and 
approval from Institutional Ethical Committee was 
obtained.	 Subjects	 which	 were	 clinically	 diagnosed	
with chronic neck pain were screened according to the 
inclusion and exclusion criteria and informed consent 
was taken. Intervention was given for twice a week for 4 
weeks	(8	sessions)

Baseline measurement of NPRS, Neck Disability 
Index	 (finding	 the	 level	 of	 disability	 in	 patients	 with	
cervicobrachial pain) and Cervical ROM were assessed 
before intervention and at the end of the last day 
of intervention. The patients received neural tissue 
mobilization	technique	were	instructed	to	lie	supine	(flat	
on	 their	back).	The	 ‘sliding’	 technique	uses	movements	
that lengthens the median nerve bed (elbow and wrist 
extension	 alone	 or	 combined	 with	 neck	 lateral	 flexion	
or rotation away from the symptomatic arm). Shoulder 
abduction up to 90 degrees will preload the neural tissues 
during manual therapy techniques and nerve gliding 
exercises. Depression and abduction of shoulder, elbow 
extension,	forearm	supination,	wrist	and	fingers	extension	
and	cervical	spine	contralateral	side	flexion.		INTENSITY:	
20-30 slow oscillation per session30.	FREQUENCY:	twice	

a week for four weeks. Along with it sensory TENS of 
frequency 4Hz and pulse duration 0.1s was given to the 
subjects	for	15mins	after	the	initial	treatment.

Figure 1: Neural tissue mobilization for median 
nerve (right side)

RESULT

Table 1: Intra group comparison of Pain (NPRS), NDI and Cervical ROM

Outcome measure Pre Rx Post RX t value P value
NPRS 6.35	±	0.82 3.14 ± 0.92 27.46 <0.0001
NDI 41.00 ± 7.04 24.54 ± 7.37 25.58 <0.0001

Cx Flexion 58.03	±	9.62 65.27 ± 9.93 15.24 <0.0001
Cx Extension 51.11 ± 9.71 57.68	±	10.07 10.30 <0.0001

Cx lat flex to Right 22.46 ± 7.54 28.57	±	7.65 10.73 <0.0001
Cx lat flex to Left 23.16 ± 5.64 29.19 ± 6.62 14.11 <0.0001
Cx Rotation Right 66.43±11.69 73.16±10.70 16.81 <0.0001
Cx rotation to Left 67.57±9.95 74.22±9.26 8.77 <0.0001

Result: The Pain (NPRS), NDI scores and Cervical 
ranges	(Cx	ROM)	improved	significantly	after	treatment.

DISCUSSION

Neural Tissue Mobilization on NPRS: Selvaratnam 
,Matyas in their study said that- neural mobilization 
causes movement of adhered nerve and dura matter 

with restoration of normal mechanics of surrounding 
connective tissue accompanied with pain reduction31.

Cynthia	L	Brown,	Kerry	K	Gilbert	in	their	study	said	
that during neural mobilization various physiological 
changes takes place within the mechanical interface 
of nerve and changes the intraneural mechanics. The 
improvement	 is	 may	 be	 due	 to	 blood	 flow,	 axonal	
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transport, or temperature and re-myelination of nerve 
may	also	take	place.	Also,	there	may	be	fluid	movement	
in the mechanical interface with gliding movement 
which reduces the probability of adhesions in the nerve, 
which may also reduce the pain32.

Virali R. Raval, Vinod Babu. In their study concluded 
that patients in group A i.e. who received neural tissue 
mobilization along with traction shows better results in 
improving NPRS and NDI compared to patients in group 
B	or	C,	the	effect	of	neural	mobilization	may	be	because	
Neural tissue mobilization techniques focus on restoring 
the ability of the nervous system to tolerate the normal 
compressive, friction, and tensile forces associated with 
daily and sport activities, the clinical assumption is that 
these sliding techniques result in a larger longitudinal 
excursion of the nerve with a minimal increase in strain 
on impinged or tensed nerve. Nerve sliding elongates 
the nerve bed which elongates the nerve, increases 
the nerve tension and intraneural pressure reduces the 
intraneural	blood	flow	in	the	oedematous	neuropathies.	
Dynamically altering intraneural pressure may result in 
a	 ‘pumping	 action’	 or	 ‘milking	 effect’	 with	 beneficial	
effects	 on	nerve	hydration	 as	 it	 facilitates	 the	 removal	
of the intra neural oedema when correctly applied and 
hence brings about a reduction in symptoms33.

Neural Tissue Mobilization on NDI: Nee RJ, Butler 
D. Neural mobilization gives positive impact on cervical 
neck disability by improving intraneural circulation, 
which	improves	axoplasmic	flow,	hence	improving	neural	
connective tissue viscoelasticity and reducing the sensitivity 
of	AIGS	(Abnormal	impulse	generating	sites)34.

Cato A Basson, Aimee Stewart, in their study 
said	 that	 neural	 tissue	 mobilization	 is	 effective	 in	
improving NDI the reason may be. NM is said to 
affect	 the	 axoplasmic	 flow,	 movement	 of	 the	 nerve	
and its connective tissue improves the circulation of 
the nerve by alteration of the pressure in the nervous 
system and dispersion of intraneural oedema. NM can 
also decrease the excitability of dorsal horn cells. NM 
is	 an	 intervention	 that	 is	 aimed	 at	 affecting	 the	 neural	
structures or surrounding tissue (interface) directly or 
indirectly through neural mobilization. The interface can 
be mobilised by mobilising the tissue surrounding the 
nerve, along the course of the nerve35.

Kim	 DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	
concluded	that	there	was	significant	difference	between	
the pre intervention and post intervention in NPRS, 

NDI,	ROM	and	deep	flexor	endurance	in	the	group	who	
received neural tissue mobilization36

Neural Tissue Mobilization on Cervical ROM: Kim	
DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	 concluded	
that	 there	 was	 significant	 difference	 between	 the	 pre	
intervention and post intervention in NPRS, NDI, ROM 
and	 deep	 flexor	 endurance	 in	 the	 group	who	 received	
neural tissue mobilization36.

Miriam	Marks,	T	Schottker	Koinger	 in	 their	study	
said that ROM is improved by neural tissue mobilization 
to a lesser extent, this may be explained by the improved 
gliding and sliding of neural tissue leading to reduced 
interference of cervical motion37. 

Jason M-  in their study said that - Neural 
mobilization	 had	 an	 immediate	 hypoalgesic	 effect	
on	 C-fiber	 mediate	 pain	 perception	 via	 thermal	 pain	
sensitivity testing. Furthermore, Neural mobilization 
techniques resulted in improvements in elbow extension 
ROM	 and	 decreased	 intensity	 of	 specific	 sensory	
descriptors during neurodynamic testing.

CONCLUSION

Neural	tissue	mobilization	is	effective	in	reducing	pain,	
improve	ability	and	cervical	ROM	in	subjects	between	the	
age group 25-40years with cervicobrachial pain.

Limitation of Study

 1. No follow up was done after said duration of study 
hence, long term outcome of treatment technique 
were not evaluated.

 2. Improvement in strength were not measured.

 3. Home exercise program were not taught to the 
patients.
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ABSTRACT

Background: Stroke is the second leading cause of death globally, and the human and economic consequences 
are	profound.	Although	evidence	indicates	that	gender	differences	in	stroke	risk	factors	are	marginal,	the	
impact of stroke has been shown to be stronger in women.

Method:	In	this	cross-sectional	study,	60	participants	30	male	and	30	female	who	suffered	from	stroke	were	
included based on inclusion and exclusion criteria. If participants agreed to participate in the study then the 
written	informed	consent	was	obtained.	Demographic	data	and	research	question	specific	data	were	obtained.

Result:	30	Male	(Mean	Age	:	59.13,	Mean	Duration	:	8.98	month)	&	30	Female	(Mean	Age	:	61.43,	Mean	
Duration	:	7.48	month)	were	included	in	the	study.	There	is	significant	relation	between	activity	limitations,	
participation	restriction,	community	reintegration	among	male	and	female.	There	is	no	significant	difference	
in activity limitation, participation restriction, and community re-integration between male and female.

Conclusion:	Study	findings	have	shown	that	positive	correlation	between	activity	limitation,	participation	
restriction,	 and	 community	 reintegration	 is	 there	 in	 both	male	 and	 female	 participants.	Gender	 specific	
difference	 among	 activity	 limitation	 and	 participation	 restriction	 and	 community	 integration	 found	 no	
significant	difference	between	male	and	female.
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INTRODUCTION

Traditional health indicators were morbidity and 
mortality	but	the	approval	of	the	International	Classification	
of	Functioning,	Disability	and	Health	(ICF)	by	the	World	
Health Assembly has given new insight to measure health. 
Due to which health is now explained by bio psychosocial 
view considering personal and environmental factors. 
This model focuses on Body structure, function, Activity 
and	Participation.	This	conceptual	model	or	classification	

not only acknowledges the dysfunction or deviation of 
bodily function and structure in the form of impairments, 
but it also encapsulates the burden of activity limitations 
and participation restrictions experienced by the patients 
in his or her unique architectural-, social- and attitudinal 
environment.1

Stroke is the second leading cause of death globally, 
having profound human and economic consequences 
and	is	major	cause	of	disease	burden.	As	per	the	Global	
Burden of Disease Report, for high-income countries 
stroke is the third leading cause and for low to middle-
income countries stroke is t    he seventh leading cause 
of disease burden.2 Physical impairments, cognitive or 
emotional disturbances and communication disorders 
resulting	 from	 stroke	 is	 likely	 to	 result	 in	 affected	
interpersonal relations or social isolation.3

Although	evidence	indicates	that	gender	differences	
in stroke risk factors are marginal,4 the impact of stroke 
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has been shown to be stronger in women. 5 It has also 
been noted that women tend to fare worse than men after 
stroke as more women are dependent on others for self-
care activities than men 6. The fact that stroke occurs 
later in life among women than men put them at a greater 
risk of functional disability and institutionalization.7

Activity	 limitations	 are	 defined	 as	 difficulties	 an	
individual may have in performance of activities. Social 
Participation	 is	 defined	 as	 an	 individual’s	 involvement	
in life situations; social participation is increasingly 
being recognized as an important aspect of life. Social 
participation is a component of human functioning that 
reflects	 the	 complexity	 of	 a	 person’s	 roles	 beyond	 the	
performance of activities of daily life.8	 Community 
reintegration	is	defined	as	the	opportunity	an	individual	has	
to live in the community with the already present condition 
(after a state of ill-health like stroke) and be valued for his/
her uniqueness and abilities, like everyone else.9

Stroke risk factors in male and female does not vary 
a	lot	but	the	fact	that	women	are	likely	to	be	affected	by	
stroke at later age causes more functional dependency 
in	them.	Gender	based	work	allocation	in	Indian	society	
assigns more of house hold work to be managed female 
which	is	likely	to	have	different	impact	of	stroke	in	male	
and female survivors. Considering the gender based 
variations in the roles responsibilities stroke may have 
different	impact	in	social	participation	and	reintegration.

METHOD

This is the Cross sectional study included 60 stroke 
patients (30 male and 30 female) selected with convenient 
sampling based on eligibility criteria. Participant 
diagnosed	 with	 first	 ever	 stroke,	 medically	 stable	 and	
discharged from Hospital (Discharge duration minimum 
6 weeks) were included in the study. Participants having 
cognitive impairment (Hindi MMSE score < 24) were 
excluded from the study. These participants were 
explained about the study and if they agreed to participate 
written informed consent was obtained. Demographic 
data were collected like age, name, gender, occupation, 
duration, contact number. Data Collection was done 
by asking information and scoring done for Barthel 
index,	 London	 handicap	 scale,	 functional	 ambulation,	
community reintegration questionnaire. This evaluation 
took around 25 to 30 min with each participant.

Activity limitation in the study is measured on 
Barthel index which is used to measure activities of 
daily living and is having good reliability, validity and 
adequate responsiveness to assess activity of daily 
living among stroke patients 10 and is found appropriate 

outcome measure for stroke trials and practice.11 It 
consists of 10 items feeding, bathing, grooming, bowel, 
bladder, transfer, mobility, toilet use, stairs .Total score 
is 100.The patient were graded according to the level 
of activity limitation. 0 indicates unable to perform the 
activity independently while10 indicates able to perform 
the activity independently.

Participation restriction in the study is measured 
on	 London	 Handicap	 Scale,	 which	 consists	 of	 6	
parameters mobility, physical activities, occupation, 
social	integration,	orientation,	economic	self-sufficiency	
.The	findings	were	graded	according	to	the	disadvantage	
as no, mild, minimal, moderate, severe, very severe 
.The sum of all the 6 parameters plus 0.456 gives the 
final	value.	Minimum	scale	value	 is	0	which	 indicates	
total disability and Maximum scale value is 1.00 which 
indicates normal function. 12

Community	 Integration	 Questionnaire	 is	 used	
to	 find	 community	 re	 integration	 in	 the	 study.	 This	
questionnaire consists of 3 component home integration, 
social integration, and integration of productive activities 
.The total score is obtained by summation of all the 
three	 components.	The	highest	CIQ	 score	 for	working	
participant	 is	 29.The	 highest	 CIQ	 score	 for	 retired	
participant	 is	 28.	 In	 this	 questionnaire,	 Total	 Home	
Integration score is 10; Social Integration score is12; 
Integration into Productive Activities score for working 
participant is 7 and for retired participant it is 6.13

RESULTS

Spearman	Rank	Order	correlation	was	used	to	find	
association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients. Mann whitney test was used to 
compare activity limitation, participation restriction and 
community integration among male and female stroke 
patients.

The study included 60 stroke patients matching the 
eligibility criteria. 30 Male (Mean Age of 59.13, Mean 
Stroke	Duration	of	8.98	month)	and	30	Female	(Mean	
Age	 of	 61.43,	 Mean	 Stroke	 Duration	 of	 7.48	 month)	
were included in the study. Demographic details of the 
study participants are shown in below mentioned Table 1 

Table 1: Demographic details

Gender Numbers Mean Age
Male 30 59.13

Female 30 61.43
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Association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients is shown in Table 2.

Table 2: Component Correlation

Gender Component r-value p- value

MALE
BI-CIQ 0.3892 0.0335
BI-LHS 0.3559 0.0536
LHS-CIQ 0.3964 0.0301

FEMALE
BI-CIQ 0.4235 0.0197
BI-LHS 0.4983 0.0051
LHS-CIQ 0.6423 0.0001

While	 seeing	 the	 correlation	 among	 the	 different	
components in male stroke patients activity limitation 
(BI)	score	is	significantly	and	positively	correlated	with	
and	community	integration	(CIQ)	score	(r-value=0.3892	
and	 p–	 value=0.0335)	 and	 participation	 restriction	
(LHS)	 score	 (r-value=0.3559	 and	 p-value=0.0536)	
community	integration	(CIQ)	score	is	significantly	and	
positively	correlated	with	participation	restriction(LHS)	
score	(r-value=0.3964	and	p-value=0.0301).	Seeing	the	
level of correlation as shown in table 2 all the parameters 
are showing moderate correlation (r< 0.5) in male.

The	correlation	among	the	different	components	in	
female	 stroke	 patients	 significant	 positive	 correlation	
is found in between activity limitation and community 
integration	 (r-value=0.4235	 and	 p–	 value=0.0197)	
and activity limitation and participation restriction 
(r-value=0.4983	 and	 p-value=0.0051)	 and	 between	
community integration and participation restriction 
which	is	significant	(r-value=0.6423	and	p-value=0.0001)

Seeing the level of correlation as shown in table 2 
only Social participation and community integration in 
female	 is	 showing	 strong	 correlation	 (r	 =	 0.6423)	 but	
rest other parameters are showing moderate correlation 
(r< 0.5) in female stroke patients.

Table 3: Gender specific difference

Scale Mean 
(male)

Mean 
(female) z-value p-value

BI 72 65.66 -1.736 0.083
CIQ 5.467 5.333 -0.666 0.5
LHS 0.701 0.75 -1.45 0.147

Activity limitation (Barthel Index) score among 
male was 72 + 15.29 (mean + SD) and for female 
was	 65.66	 +	 15.46	 (mean	 +	 SD)	with	 non	 significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(	 r-	 value	 -1.736=and	 p-value=0.083).	 Community	
Integration	 (Community	 Integration	 Questionnaire)	
score for male was 5.467 + 2.315 (mean + SD) and for 
female	=5.333	+	2.139	(mean	+	SD)	with	non-significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(r-value=-0.666	and	p-value=0.5).	

Participation	 restriction	 (London	 Handicap	 Scale)	
score for male was 0.7010 + 0.1310 (mean + SD) and 
for female was0.75 + 0.1150(mean + SD) with non-
significant	 difference	 between	male	 and	 female	 stroke	
patients	(r-value=-1.450	and	p-value	=0.147)	

Thus although in our study male stroke patient had 
less activity limitation and better community integration 
compared to female stroke patients, while female had less 
participation restriction compared to male stroke patients 
there	 is	 no	 significance	 difference	 Activity	 limitation,	
Participation restriction, Community Integration was 
found between male and female stroke patients

DISCUSSION

Data Analysis in the study has found positive 
correlation between activity limitation, participation 
restriction, and community reintegration in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	 community	 reintegration.	 These	 findings	 are	
line	with	finding	of	study	done	by	Hamzat	et	al	which	
shown	 a	 significant	 correlation	was	 observed	 between	
functional ability and each community reintegration 
and participation restriction in female stroke survivors 
of Ibadan.14 In our study strong correlation between 
participation restriction and community integration 
has been found in female stroke patients but in male 
patient moderate correlation between participation 
restriction and community integration has been found. 
Activity limitation has shown moderate correlation with 
participation restriction and community integration in 
both male and female stroke survivors which is indicating 
participation restriction and community integration is 
likely	to	be	affected	by	not	only	activity	limitation	but	
other factors may also be contributing to it. The other 
factors as found in the study done by Jenita PC et al15 
may be age, self-esteem, depression etc. 
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While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants this does not support the 
study assumption that increased stroke-related activity 
limitation ,participation restriction and community 
integration is likely to be there in female stroke survivors 
as compared to male stroke survivors. This can be 
justified	by	variation	in	findings	reported	as	some	studies	
findings	are	suggesting	that	after	stroke	women	have	less	
favorable outcome as compared to male16,17 while other 
studies	are	 there	 reporting	no	difference	 in	post	 stroke	
outcome between male and female.18,19

CONCLUSION

Study	findings	have	shown	that	positive	correlation	
between activity limitation, participation restriction, 
and community reintegration is there in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	community	reintegration.	Level	of	correlation	in	
the study is mostly moderate which shows that social 
participation and community integration is likely to be 
influenced	by	factors	other	than	activity	limitation.

While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants.
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ABSTRACT

Pain	 is	 the	most	commonly	used	word	when	 it	comes	 to	Health.	There	are	various	branches	 in	 the	field	
of medicine which uses invasive and non invasive techniques to help a patient to get rid of this pain. The 
common principles of these techniques when dealing with pain removal are suppression of pain conduction 
or remove the source of the pain. Among alternative medicines, “Mudras” is an age old technique from the 
time	of	Vedas	and	Puranas,	which	is	non	invasive.	This	technique	uses	the	finger	tips	of	both	the	hands	to	rid	
the	body	of	various	diseases	and	disorders.	It	is	easy	to	practice,	simple	yet	effective.	The	Field	of	dentistry	
is ever expanding to meet the needs of both the patients and the dentist in terms of newer technique and 
newer technologies. In spite of all the possible comforts, due to long hours of practice, the doctor/dentist 
may succumb to pain due to wrong posture or due to use of any position for long hours. In such cases doing 
yoga mudra not only relieves pain but also aids in overall well being of the person. This article gives an 
overview	of	various	mudras	which	can	be	done	by	any	person	with	or	without	any	ill	health	for	their	benefit.
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INTRODUCTION

Health is most important in this world.  Nothing 
can substitute it. Pain is a universal phenomenon 
experienced	by	young	&	old	alike.	There	 is	no	one	on	
this earth who has not experienced it. In this fast life, 
pain has become an integral part of our smart life. Pain 
may range from mild discomfort to being very severe. 
Sometimes the severity of pain is such that the quality 
of	 life	 is	 compromised	 due	 to	 pain.	 Invasive	 &	 non	
invasive techniques are available to deal with pain. 
Complementary	&	alternative	medicines	 refer	 to	 those	

practices/ therapies that help patients to recover fast, but 
without	any	scientific	proof.1

Integrated medicines are those which are used along 
with conventional medicines. Some of them are light 
therapy, magnetic therapy, homeopathy, naturopathy, 
chiropractic, energy medicine, pranic healing yoga, 
aromatherapy, hypnotherapy, massage, osteopathy, 
reflexology,	 relaxation	 therapies,	 spiritual	 healing	 and	
tai chi and acupuncture.1

Ergonomics	 is	 the	 study	 of	 people`s	 efficiency	
in	 their	 environment.	 Literatures	 have	 shown	 a	 high	
prevalence of musculoskeletal disorders among dentists. 
The sedentary nature of work together with altered 
posture and lack of application of ergonomic principles 
can	result	in	the	imbalance	of	specific	group	of	muscles.2 

Occupational health hazards due to dental practice 
among dental professionals are on a continuous rise 
resulting	in	a	significant	negative	impact	on	the	overall	
quality of life. Dentists tend to assume stressful body 
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positions due to work place restrictions, and to obtain 
better access and visibility to the operating site.2 
This leads to fatigue of the practitioner, which over a 
long period of time cause decline in the health of the 
practitioner.	The	‘doctor’	becomes	the	‘patient’.

In Sanskrit mudras means “seal, mark or sign”, 
which is physical equivalent or representation of a 
mantra. Mudra can be perceived as a hand posture with 
a	 specific	 pattern	 of	 finger	 configurations.	 Complex	
mudras can be constructed from simple mudras with 
modifications.3

A Mudra/Yoga mudra is a symbolic or ritual 
gesture.	It	is	seen	in	Hinduism,	Buddhism.	While	some	
mudras involve the entire body, most are performed 
with	 the	 hands	 and	 fingers.1 It is used not only as a 
complementary medicine, but also in various dance 
forms	like	Bharatanatyam,	Kathakalli,	Mohiniayyam.1

Yoga Mudras is a non-invasive technique which 
is	 beneficial	 to	 anyone	willing	 to	 practice	 it.	The	main	
principle	 behind	 the	 ‘Yoga	Mudras’	 is	 that	 the	 body	 is	
comprised	of	‘Panchabhoota’	namely,	Agni,	Vayu,	Akasha,	
Prithvi, Varuna/Jala. Any disturbance or imbalance in 
these will lead to ill health. 4 By manipulating these 5 
elements	(energies)	with	the	use	of	fingers,	we	can	bring	
back	the	balance.	This	technique	uses	the	tips	of	fingers	&	
can be done at anytime of the day.

Each	 of	 our	 fingers	 represents	 the	 5	 elements:	
Thumb	symbolizes	fire/Agni,	fore	finger	symbolizes	air/
vayu,	the	middle	finger	for	space/	akasha,	ring	finger	for	
earth/prithvi	 and	 little	 or	 small	 finger	 symbolizes	 jala/
water 4,5,6

Some of the disorders are due to increase / decrease 
in any of the elements. Of these elements, Agni is the 
‘Adhipathi’.	 It	 is	 said	 that	 agni	 influences	 the	 other	
elements.	 By	 placing	 any	 of	 the	 fingers	 at	 the	 base	
of the thumb, that particular element decreases. To 
increase any element, the thumb is placed at the base of 
the	particular	finger.	At	the	end	of	the	day,	 the	mudras	
should	be	concluded	by	 ‘Prana	mudra’.	There	are	 few	
mudras which need to be performed every day for at 
least 10 minutes to maintain vital health. Ideally both 
hands	must	be	used	for	mudras.	They	are	Gnana,	Prithvi,	
Apana, Prana, Shoonya vayu, Dhyana mudras. 4 

If	the	right	half	of	the	body	is	in	pain,	use	the	fingers	
of the left hand and vice versa to do mudra.

METHOD OF PRACTICE

The	 tips	 of	 the	 fingers	 should	 touch	 each	 other	
lightly.	The	rest	of	the	fingers	should	be	comfortable,	as	
straight as possible. Mudras can be done while standing, 
sleeping,	walking,	 listening	 to	music,	 jogging,	 reading	
paper, watching TV.  Each mudra should be practiced 
for at least 15 minutes. For chronic ailments, each mudra 
should be done for 50 minutes followed by 15 minutes 
of Prana mudra. If it is not possible to do the mudras at 
a stretch, you can split each mudras, 3 sessions of 15 
minutes each followed by 15 minutes of Prana mudra.

Prana mudra is formed by placing the tips of the 
thumb,	ring	finger	and	little	finger	together,	whereas	the	
other	fingers	get	extended.	This	type	of	mudra	increases	
the vitality and reduces nervousness and fatigue.5

The following are few mudras which can be practiced 
in our daily life to combat pain due to work related 
musculoskeletal disorders.3-10 Not only these mudras 
combat pain; they also help in general well being. There 
are various mudras practiced in dentistry (Fig 1).

Gnana	mudra Prana mudra Prithvi mudra Varuna mudra Apana mudra

vayu surabhi 
mudra

Merudanda 
mudra

Merudanda 
mudra

Apana vayu 
mudra

Shoonya mudra Sandhi mudra Shoonya vayu mudra

Samana Mudra Sahaja	shanka	mudra Dhyana mudra

Figure 1: Mudras to combat Musculoskeletal disorder
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Table 1: Mudras to combat Musculoskeletal disorder

Type of 
Musculoskeletal 

Disorder
Mudras Practiced

Backache

Merudanda mudra (both hands)
Sahaja	shanka	mudra
Vayu surabhi mudra

Prana mudra

Pain & Aches
Shoonya vayu  mudra
Vayu surabhi mudra

Prana mudra

Headache

Apana vayu  mudra
Samana mudra(both hands)

Namaste mudra
Prana mudra

Joint pains

Sandhi mudra (both hands)
Vayu mudra

Varuna mudra
Prana mudra

Numbness
Shoonya mudra

Shoonya vayu  mudra
Prana mudra

CONCLUSION

Mudras can be used by people of all walks of 
life. It is the belief of the authors that mudras need 
to	 be	 experienced	 by	 each	 one	 to	 know	 the	 benefits.	
Mudras can be used for a variety of ailments. Only a 
few of the mudras have been given here. For exhaustive 
study of mudras, books are available in all languages. 
Internet search reveals numerous sites of alternative (or) 
complementary medicines. The authors have followed 
these	 mudras	 and	 have	 found	 profound	 benefits	 with	
varying degrees. As with any alternative, complementary 
medicines, it all depends on ones faith and beliefs. 
Never stop other medicines when doing mudras. It 
is a complementary therapy. Sometimes alternative 
therapies	 are	 beneficial	when	 the	 routine	 therapy	does	
not	 provide	 sufficient	 relief.	 Only	when	 the	 source	 of	
pain	and	discomfort	is	identified	and	removed,	will	the	
person	be	really	benefitted	by	mudras.
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ABSTRACT

Background: Diabetes is fast gaining the status of a potential epidemic in India with more than 62 million 
diabetic individuals currently diagnosed with the disease. Diabetic peripheral neuropathy is a common 
complication	of	diabetes	that	can	cause	significant	morbidity	and	mortality.

Aims and Objectives: The aim of the study is to determine the prevalence of Diabetic Neuropathy in Urban 
population of Ahmednagar City.

Material and Method: Study Design is a cross-sectional study in Ahmednagar City. Study Period is from 
October	 2017	 to	March	 2018.	Convenient	 sampling	was	 done.	The	 patients	were	 given	 a	 questionnaire	
which was to be self-administered followed by clinical examination done by the therapist.

Results: The prevalence of diabetic neuropathy among diabetics was found to be 6.25% for pure neuropathy 
and	 is	 42.70%	 for	 patients	 with	 only	 significant	 clinical	 examination.	 Higher	 prevalence	was	 found	 in	
patients	with	hypertension,	hyperlipidemia,	chronic	diabetic	patients	as	well	as	obese	subjects.
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INTRODUCTION

Diabetes Mellitus commonly referred to as diabetes, 
is a group of metabolic disorders in which there are high 
blood sugar levels over a prolonged period. 

According	 to	 WHO,	 the	 global	 prevalence	 of	
diabetes	 among	 adults	 over	 18	 years	 of	 age	 has	 risen	
from	4.7%	in	1980	to	8.5%	in	2014.	Also,	globally	an	
estimated 422 million adults are living with diabetes 
mellitus	according	to	the	latest	2016	data	from	the	World	
Health Organisation.1.

There are various complications of diabetes 
mellitus which involves microvascular complications 
like neuropathy, retinopathy, etc and macrovascular 
complications which involves Atherosclerosis One of the 

most chronic and debilitating complications of diabetes 
is “Diabetic Neuropathy.”2

According to a study in Tamil Nadu by Preeti 
Pawde, prevalence of neuropathy among Diabetics is 
33.33%. 63% of patients with higher duration of diabetes 
have neuropathy. This shows that higher the duration of 
Diabetes, higher the chances of the patient developing 
neuropathy3.

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Neuropathic disorder 
in diabetes can impair functioning of the central, 
peripheral and/or autonomic nervous systems. Diabetic 
neuropathy	affects	 the	peripheral	nerves,	which	causes	
the	 loss	 of	 protective	 sensation	 and	 impairs	 patient’s	
ability to perceive incipient or even apparent ulcerations 
in the feet. It is considered a main risk factor for 
amputation,	and	hence	a	significant	cause	of	morbidity	
in Diabetes Mellitus4.

Symptoms include: Trouble with balance, numbness and 
tingling of extremities, dysesthesia, muscle weakness, 
burning or electric pain, vision changes, dizziness, etc.
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Various Scoring systems for diabetic neuropathy 
include:

 I. NSS: Neuropathy Symptom Score- The NSS 
consists of 17 items, focusing on muscle 
weakness,	five	on	sensory	disturbances	and	four	
on autonomic symptoms.

 II. DNE: Diabetic Neuropathy Examination Score 
is a four-item symptom score for diabetic 
neuropathy. The DNS score has the following 
items: (i) unsteadiness in walking, (ii) pain, 
burning or aching at legs or feet, (iii) prickling 
sensations in legs or feet, and (iv) numbness in 
legs or feet.

 III. NDS: Neuropathy Disability Score- The 
instrument examines cranial nerves, muscle 
weakness,	 reflexes	 and	 sensations.	 The	 scale	
consists of 35 items for testing left and right side 
of the body; score range from 0 to 4.

 IV. NIS-LL:	Neuropathy	Impairment	Score	in	Lower	
Limbs:	The	NIS-LL	is	a	modified	version	of	the	
NDS to quantify diabetic PNP. The lower limb 
items of the NDS are used complemented with 2 
muscle	power	items	(toe	extension	and	toe	flexion).	
The	NIS-LL	has	14	items:	8	items	evaluate	muscle	
power	(0–4	points),	2	items	evaluate	reflexes	(0–2	
points), and 4 items evaluate sensory modalities 
(0–2	points).	All	 items	 are	 tested	 on	both	 sides.	
The	maximum	score	is	88	points.

 V. MNSI: Michigan Neuropathy Screening 
Instrument: The MNSI is an instrument including 
two parts a questionnaire including 15 questions 
and a foot examination. The questionnaire 
inquiries about positive (pain, temperature, 
sensation, tingling) and negative(numbness) 
sensory symptoms, cramps and muscle weakness, 
foot ulcers or cracks and amputation. Neuropathy 
can	be	defined	as	7	or	more	positive	responses	on	
the	MNSI	Questionnaire.

 VI. CE-V: Clinical Examination Score of Valk: It is 
a composite scoring system for measurement of 
sensory	signs	and	reflexes	in	the	lower	limb.	

 VII. TSS: Total Symptom Score: The Total Symptom 
Score evaluates individual neuropathy sensory 
symptoms in patients with diabetic peripheral 
neuropathy in clinical trials, with the intent of 
distinguishing a response to therapy.

We	used	Michigan	Neuropathy	Screening	Instrument	
for screening of Diabetic Neuropathy. The accuracy 
of MNSI scoring makes it a useful screening test for 
diabetic	 neuropathy.	High	 specificity,	 likelihood	 ratios	
over 5 and a moderate to good post-test probability give 
a high diagnostic impact for MNSI scoring.  It includes 
two separate assessments: a 15-item self-administered 
“yes or no” questionnaire and a lower extremity 
examination that includes inspection and assessment of 
vibratory	sensation	and	ankle	reflexes5.

MATERIAL AND METHODOLOGY

Study Design: It was a population based cross-sectional 
study.

Sampling Method: The Convenient Sampling method 
was used.

Study Period: The study period extended from October 
2017	to	March	2018.

Sample Size: 96 samples were taken.

Study Setting: The present study was conducted among 
patients	with	 type	 2	DM	 admitted	 in	 Female	&	Male	
Ortho	 Ward,	 Female	 and	 Male	 Opthalmology	 Ward,	
Female	 and	 Male	 Medicine	 Ward,	 Male	 &	 Female	
Surgery	Ward	 at	 Dr.	 Vitthalrao	 Vikhe	 Patil	 Memorial	
Hospital, Ahmednagar.Also door-to-door patients were 
taken with type 2 DM in Bhingar. Camps were also held 
at	Vadgoan	Gupta	&	Gulmohar	Road,	Ahmednagar.	The	
study also included patients with Type 2 DM attending 
Dr.	Bharat’s	Diabetic	Clinic	&	Foot	Care,	Ahmednagar.

Written	 Informed	 Consent	 was	 taken	 from	 all	
participants.

A data collection sheet was designed which 
included the demographic data like Name, Age, Sex, 
Socio-economic Status, Body Mass Index, History 
of	 Hypertension/Hypercholestremia	 &	 Duration	 of	
Diagnosis.

Study Tool: The screening for DPN was conducted 
using the Michigan Neuropathy Screening Instrument. 
The MNSI is a validated tool for the screening of DPN. 
The	MNSI	includes	two	parts,	the	first	part	is	related	to	
patient’s	perception	of	symptoms	in	relation	to	DPN	and	
the second part consists of a set of examinations done to 
detect the presence of DPN among the patients.
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 1. Foot Inspection: The feet were inspected 
for evidence of excessively dry skin, callous 
formation,	fissures,	frank	ulceration	or	deformities.

 2. Vibration Sensation: Vibration sensation was 
tested	 bilaterally	 using	 a	 128	 Hz	 tuning	 fork	
placed over the dorsum of the great toe on the bony 
prominence	of	the	DIP	joint.	Patients,	whose	eyes	
are closed, were asked to indicate when they can 
no longer sense the vibration from the vibrating 
tuning fork.

 3. Muscle Stretch Reflexes:	For	the	reflex,	the	foot	
was	passively	positioned	and	the	foot	dorsiflexed	
slightly to obtain optimal stretch of the muscle.  
The Achilles tendon was percussed directly. 
Reinforcement	was	given	 if	 the	 response	wasn’t	
obtained.

 4. Monofilament Testing:	The	filament	was	applied	
to the dorsum of the great toe midway between 
the	nail	fold	and	the	DIP	joint.	The	filament	was	
applied	 perpendicularly	 and	briefly,	 (<1	 second)	
with an even pressure. The patient, whose eyes are 
closed, was asked to respond yes if he/she feels 
the	filament.

Scoring for Michigan Neuropathy Screening 
Instrument

 a. History: Responses were added to obtain the total 
score.	Responses	of	“yes”	to	items	1-3,	5-6,	8-9,	
11-12, 14-15 was each counted as one point. A 
“no” response on items 7 and 13 was counted as 1 
point. Item #4 and item #10 were not included in 
scoring.

 b. Physical Assessment: Vibration Sensation: 
Vibration was scored as 1) present if the examiner 
senses	the	vibration	on	his	or	her	finger	for	<	10	
seconds,	2)	reduced	if	sensed	for	≥	10	or	3)	absent	
(no vibration detection.)

Muscle Stretch Reflexes:	 If	 the	 reflex	 is	 obtained,	
it	was	 graded	 as	 present.	 If	 the	 reflex	was	 absent,	 the	
patient was asked to perform the Jendrassic maneuve, 
if	 the	 reflexes	 elicited	 with	 the	 Jendrassic	 maneuver	
alone were designated “present with reinforcement.”  If 
the	reflex	was	absent,	even	in	the	face	of	the	Jendrassic	
maneuver,	the	reflex	was	considered	absent.

Monofilment Testing: The patient, whose eyes are 
closed, were asked to respond yes if he/she feels the 

filament.	Eight	correct	responses	out	of	10	applications	
was considered normal: one to seven correct responses 
indicates reduced sensation and no correct answers 
translates into absent sensation.

After summing up all the components if the overall 
score	was	found	to	be	≥2.5,	then	it	was	considered	to	be	
positive for the presence of DPN.

RESULTS

The prevalence of diabetic neuropathy in diabetic 
patient in Ahmednagar City is 6.25% for patients with 
questionnaire	score>7	&	physical	assessment	score	>2	
and is 42.70% for patients with only physical assessment 
score	>2.

 A. Patients with Questionnaire score>7 & physical 
assessment >2.

 B. Patients with only physical assessment score>2.

Table 1

Prevalence of Diabetic Neuropathy in Total
Males	n	=	44 Females	n	=	52

96A B A B
2.08% 23.95% 4.16% 18.75%

The prevalence of diabetic neuropathy in Males is 
2.08%	(A)	&	23.59%(B)	whereas	for	females	it	is	4.16%	
(A)	&	18.75%(B).

Table 2

Prevalence of Diabetic Neuropathy in Total
Acute	Subjects	(<6	
months)	n	=	11

Chronic	Subjects	
(>6	months)	n	=	85

96A B A B
0 4.16% 6.25% 38.54%

The prevalence of diabetic neuropathy in acute 
subjects	 is	 0%(A)	 &	 4.16%(B)	 whereas	 for	 chronic	
subjects	is	6.25%(A)	&	38.54%(B).

Table 3

Prevalence of Diabetic Neuropathy in 
Hypertensive Subjects Total

A	(n	=	5) B	(n	=	19)
40

12.5% 47.5%
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The prevalence of diabetic neuropathy in 
Hypertensive	subjects	is	12.5%	(A)	&	47.5%(B).

Table 4

Prevalence of Diabetic Neuropathy in 
Hypercholestremia Subjects Total

A	(n	=	1) B	(n	=	1)
2

50% 50%

The prevalence of diabetic neuropathy in 
hypercholestremia	subjects	is	50%	(A)	&	50%	(B).

Table 5

Prevalence of Diabetic Neuropathy in 
Obese Subjects Total

A(n	=	3) B	(n	=	11)
22

13.63% 50%

The prevalence of diabetic neuropathy in obese 
subjects	is	13.63%	(A)	&	50%(B).

Table 6

Prevalence of Diabetic Neuropathy In 
subjects with Low Socio-economic Status Total

A	(n	=	0) B	(n	=	5)
24

0 20.83%

The	 prevalence	 of	 diabetic	 neuropathy	 in	 subjects	
with	low	socio-economic	status	is	0(A)	and	20.83%(B).

DISCUSSION

The present study was conducted to determine 
the prevalence of diabetic neuropathy in Ahmednagar 
city. The present study reported the prevalence rate of 
diabetic neuropathy to be 6.25% with self-administered 
questionnaire	score	>7	and	physical	assessment	score	>2	
using the Michigan Neuropathy Screening Instrument 
which	 correlates	 with	 the	 findings	 of	 a	 study	 done	 in	
Manglore6.

The	difference	in	prevalence	rates	using	two	methods	
is	 an	 important	 finding	 and	 it	 clearly	 demonstrates	
the	 limitations	 related	 to	 patient’s	 self-perception	 of	
symptoms of DPN. 

The prevalence of diabetic neuropathy was 50% 
more in women as compared to men with pure neuropathy 

which correlates with study done in Middle East.7 
whereas it was higher in men as compared to women 
with physical examination indicating neuropathy and the 
questionnaire score was less than 7. The reason for this 
prevalence is not clear. It might be due to less awareness 
of men of their symptoms regarding neuropathy or it 
may	be	due	to	less	involvement	of	the	male	subjects	in	
the study due to random sampling.

Also, the prevalence of diabetic neuropathy in acute 
subjects	 is	 nil	 whereas	 for	 subjects	 having	 diabetes	
for more than 6 months have higher prevalence of 
pure neuropathy as well as neuropathy with physical 
assessment	 score>2.	 It	 correlates	 with	 the	 study	
conducted in Iran as well as in South India8,9	Also, a 
study conducted in Portugese concludes that Seventy-
two	 (80%)	 patients	 had	 symptoms	 of	 polyneuropathy,	
but DPN was present only in 29 (32.2%). Calluses 
(37.8%)	 and	 trophic	 skin	 (74.4%)	 and	 nail	 (75.6%)	
changes	were	found	in	both	feet.	There	was	a	significant	
positive association of DPN with age, disease duration, 
feet skin changes and myocardial infarction/ischemia10.

The prevalence of pure neuropathy in hypertensive 
subjects	is	12.5%	and	for	neuropathy	with	only	physical	
assessment	 score>2	 was	 47.5%	 which	 indicates	 that	
hypertension is a risk factor for developing neuropathy 
It	 is	 in	 conjunction	 with	 the	 study	 conducted	 in	
European countries which states that associations have 
been	identified	from	this	study	–	namely	with	elevated	
diastolic blood pressure (p < 0.05), the presence of 
severe ketoacidosis (p < 0.001), an increase in the levels 
of fasting triglyceride (p < 0.001), and the presence of 
microalbuminuria (p < 0.01).11

The prevalence of Diabetic Neuropathy in patients 
with hypercholestremia was found to be 50%. This 
result is supported by a study conducted in Pittsburg.12 

No	significant	data	was	found	relating	the	two.	But	the	
most probable reason may be lack of exercise, excessive 
and	unhealthy	eating	habits	of	the	subjects	and	a	higher	
percentage	of	prevalence	maybe	due	to	lack	of	subjects	
suffering	from	hypercholestremias	well	as	the	presence	
of macrovascular complications.

The prevalence of diabetic neuropathy in obese 
patients was found to be 13.63% in pure neuropathic 
patients whereas it is 50% for patients whose physical 
assessment score was more than 2. This is supported 
by a study which concludes that Duration of diabetes 
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(p less than 0.001), age (p less than 0.05), and ethanol 
use (p less than 0.05) were also associated. These data 
strongly	suggest	that	body	stature	is	a	major	risk	factor	
for diabetic sensory neuropathy.13

The prevalence of diabetic neuropathy in low socio 
-economic	status	was	found	to	be	20.83%.		The	reason	for	
this is lack of awareness regarding diabetic neuropathy. 
Lack	of	nutrition,	proper	medical	care	and	less	awareness	
about DPN has contributed to a prevalence of 20% of 
diabetic neuropathy. The similar result was shown by a 
study	conducted	in	Sri	Lanka.14

The limitation of the study was since most of 
the	 study	 was	 conducted	 in	 the	 community	 it	 wasn’t	
possible to administer NCV tests. Another limitation 
was that the prevalence of diabetic neuropathy was not 
separately	 found	 in	 diabetic	 patients	who	didn’t	 suffer	
from hypertension, hypercholestremia, patients with 
normal	BMI	&	with	a	good	socio-economic	status.	Also	
the	 patients	weren’t	 asked	 about	medications	 for	DM,	
hypertension or hypercholestremia.

CONCLUSION

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Thus, the study 
concluded that there is moderate prevalence of diabetic 
neuropathy amongst diabetic people in Ahmednagar City 
and more and more awareness is necessary to reduce 
the chances of disability. It also concluded that there 
is a high prevalence of diabetic neuropathy in females, 
people	 with	 chronic	 diabetes,	 hypertensive,	 suffering	
from hypercholestremia, obese and with a low socio-
economic status. Control of the blood glucose level, 
modification	of	lifestyle,	physical	activity	and	diet	play	
a	major	role	in	reducing	the	risk	of	diabetic	neuropathy.
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ABSTRACT

Background:	Heart	rate	recovery	after	graded	exercise	is	one	of	the	commonly	used	techniques	that	reflects	
the autonomic activity and predicts cardiovascular events and mortality, not only in cardiovascular system 
disorders, but also in various systemic disorders. Hence, this study was taken up to provide a normative data 
for heart rate recovery after submaximal exercise in normal healthy individuals so that patients with mild 
affection	can	be	identified	at	much	early	stage.

Material and Methodology: In this cross sectional analytical study 100 patients in the age group of 40-60 
years	were	included	and	divided	age	and	gender	wise	in	a	group	of	25(40-50years	&	51-60years)	and	50(40-
60F&M)	respectively.	Subjects	with	visual	ailments,	any	cardio	vascular	or	respiratory	disease,	fractures	
or neurological problems which may interfere with the walking ability were excluded from the study. The 
ethical	clearance	was	obtained	from	IEC	of	DVVPF’s	COPT	for	study.	After	ethical	clearance,	a	written	
informed consent was obtained from participants, the whole procedure was explained and human activity 
profile	questionnaire	was	filled	by	the	patients.

Result: The mean of all the parameters was calculated and then the distance walked was correlated with all 
the	parameters	to	determine	its	significance	through	nonparametric	correlation	in	age	wise	and	gender	wise	
classification.	When	the	means	of	the	HRR1	were	compared	in	the	age	group	of	40-50F (6.24±2.818) & 
51-60F (9.32±3.827) the p value was found to be 0.0022	which	was	considered	very	significant.	Also,	when	
the distance was correlated with the HRR1 in the age group of 40-60F, the p value (0.0472) was found to 
be	significant.

Conclusion: It	is	concluded	that	there	was	a	significant	relationship	between	the	distance	covered	and	the	
HRR1 in the age group of 40-60 years of females.
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INTRODUCTION

Heart rate recovery is the speed at which your 
heart rate returns to normal after exercise, can indicate 
physical cardiac condition and risk of certain diseases.
[1]It is concluded that post exertion heart rate recovery 
is closely related to the vagal tone modulation and thus 

its abnormality is a simple and reliable tool to assess 
decrease of vagal activity.[2] According to the New 
England Journal of Medicine, people whose heart 
rate recovery time is long are at a higher risk of death 
than people with shorter recovery times regardless of 
physical condition or other risk factors.[1] According 
to the National Emergency Medicine Association, 
measuring heart rate recovery rates is one way to tell 
whether	an	exercise	program	is	effective.[1] The failure of 
the heart rate to decline at 1 or 2 minutes post exercise, 
is associated with increased mortality.[4]Exercise training 
has been associated with improvement in cardiovascular 
capacity in older people but, whether exercise training 
influences	 HRR	 in	 older	 people	 is	 still	 unknown.

DOI Number: 10.5958/0973-5674.2019.00034.0 



     170      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

[3]	 Patients	 suffering	 from	 various	 cardiovascular	 or	
respiratory conditions have a direct impact on their 
HRR post exercise. For instance, idiopathic pulmonary 
fibrosis(IPF)	is	a	severe,	progressive	fibrosing	interstitial	
lung disease.[6]The ability to better predict outcome 
with exercise testing in patients with heart failure(HF) 
and left ventricular systolic dysfunction may prove 
extremely valuable in determining which patients are at 
increased risk.[15] A stronger heart is able to push more 
blood	 through	than	a	weaker	one,	so	fitter	people	 tend	
to have lower heart rates.[7] Hence,	HRR		is	a	significant	
predictor of mortality in patients with HF and patients 
with	 LVSD	 and	 maybe	 useful	 in	 better	 determining	
prognosis.[15] In chronic respiratory entities abnormal 
autonomic cardiac response could be consequence of 
a lower parasympathetic activation and/or increased 
sympathetic tone, being widely accepted that 
parasympathetic activations plays a protective role.[5]

Six	 minute	 walk	 test(6MWT)	 is	 a	 simple,	
submaximal	 and	 objective	 measurement	 of	 functional	
capacity.	 The	 time-distance	 walk	 was	 first	 introduced	
by	Balke	 in	 1960’s	 as	 a	 straightforward	 and	 objective	
measure of functional capacity.[8] The test simply 
required a patient to walk as far as they could in a set 
period of time with the primary outcome measure 
being the total distanced walked in the time allotted.[8] 
Cooper	modified	it	into	a	12	minute	walk	test.[9] In	1892	
Butland and colleagues compared 2, 6, and 12 minute 
walk test and determined that the 6 minute walk test is 
strongly correlated with 12 minute walk test.[10]In	1985	
it	was	first	introduced	in	patients	with	heart	disease	by	
Guyatt	et	al.[11]	The	6MWT	is	often	used	at	the	beginning	
of	 the	 rehabilitation	 programs	 to	 determine	 a	 patient’s	
exercise capacity and at the end to assess the degree 
of improvement.[12]As	 aerobic	 fitness	 improves	 for	 the	
person, the HRR must also improve.

The	strongest	indication	for	the	6MWT	is	measuring	
the response to medical interventions in patients with 
moderate to severe heart and lung disease. In some 
clinical	situations,	the	6MWT	provides	information	that	
may	be	a	better	index	of	the	patient’s	ability	to	perform	
daily activities than is peak oxygen uptake. However, 
the limitations of the test are that it does not determine 
peak oxygen uptake, diagnose the cause of dyspnea 
on exertion, or evaluate the causes or mechanisms of 
exercise	limitation.	Indications	for	6MWT	are	as	follows:

Lung	transplantation[16]

Lung	volume	reduction	surgery[17,18]

Pulmonary rehabilitation[19]

COPD[20,21]

Heart failure[22]

Cystic	fibrosis[23]

Older patients[24]

Primary pulmonary hypertension[16]

Absolute	 contraindications	 for	 the	 6MWT	 include	
the following: unstable angina during the previous 
month and myocardial infarction during the previous 
month.	 Whereas,	 relative	 contraindications	 include	 a	
resting	HR	of	>120,	a	systolic	BP	of	>180mmHg,	and	
a	 diastolic	BP	of	>100mmHg.	Stable	 angina	 is	 not	 an	
absolute	contraindication	for	a	6MWT,	but	patients	with	
these symptoms should perform the test after using their 
antianginal medication. Reasons considered to cease the 
test include the following: 1)chest pain 2)intolerable 
dyspnea, 3)leg cramps, 4)staggering 5)pale or ashen 
appearance. Heart rate recovery after graded exercise is 
one of the common methods that predicts abnormality, 
not only in cardiovascular system disorders, but also in 
various systemic disorders.[13]  Therefore, in this study 
the	effect	of	exercise	testing	on	HRR	is	being	evaluated	
in	elderly	subjects	to	determine	normative	values	for	the	
heart rate recovery after 6 minute walk test in normal 
healthy individuals.[3]

MATERIALS & METHODOLOGY

A cross sectional analytical study was carried out at 
the physiotherapy OPD in Vikhe Patil Memorial Hospital, 
Ahmednagar	 district	 where	 in	 100	 healthy	 subjects	
were selected between the age group of 40-60 years by 
convenience sampling method. The study was carried 
out	 in	 the	 duration	 of	 6	 months	 (sept	 2017-feb2018).	
Materials required for the study: 2 Cones, a stopwatch, 
a	measuring	 tape,	 a	 chair	 and	 a	 fitbit	 wrist	 tracker	 to	
measure	 the	 heart	 rate.	 Subjects	 that	 were	 physically	
active and could walk independently for minimum 10 
minutes and were cognitively sound to understand the 
given	 instructions	were	 included.	 Subjects	with	 visual	
ailments, any cardio vascular or respiratory disease, 
fractures or neurological problems which may interfere 
with walking ability and uncooperative or unwilling 
patients were excluded from the study. The study was 
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carried	 out	 after	 approval	 from	 the	 IEC	 of	 DVVPF’s	
College of Physiotherapy, Ahmednagar. The nature and 
purpose	of	the	study	was	explained	to	the	subjects	and	a	
written consent was taken from them. A data collection 
sheet	 was	 filled	 by	 the	 therapist	 wherein	 details	 such	
as	 subject’s	 name,	 age,	 sex,	 address,	 HRR,	 distance	
covered,	human	activity	profile	score	was	mentioned.

PROCEDURE

Subjects	 were	 instructed	 to	 wear	 comfortable	
clothes.	All	the	subjects	were	asked	to	relax	and	not	to	
do	 any	 strenuous	 task	 prior	 to	 the	 test.	 Subjects	were	
explained	 about	 the	 test	 and	 its	 benefits.	 Precautions	
were taken prior to the test so that no harm was caused 
to	 the	 subject	 while	 the	 test	 was	 on.	 Shoes	 worn	
were appropriate and of the proper size for walking. 
Subjects	used	 their	usual	walking	aids	during	 the	 test. 
The	 subject’s	 usual	 medical	 regimen	 was	 continued. 
A light meal was acceptable before early morning or 
early afternoon tests. Subjects	were	told	not	to	exercise	
vigorously within 2 hours as that may interfere with the 
results of the test. The	subject	sat	in	a	chair	in	a	relaxed	
position, located near the starting point, for at least 10 
minutes prior to the beginning of the test. Baseline heart 
rate was measured. Instructions given before the test 
commenced	were:	the	subject	has	to	walk	a	distance	of	
60m. He was instructed to walk in his normal speed and 
not increase his pace or run at any point. He had to walk 
back and forth around the cones. If	 the	 subject	 at	 any	
point felt breathless, immediately he was given a chair 
to sit. But during this time the timer was kept going on. 
Subjects	were	encouraged	to	walk	and	complete	the	test	
by telling them about the remaining time and how well 
were they doing it. After the completion of test, a chair 
was given to the patient to rest and immediately HR was 
measured	 in	 the	fitbit	wrist	 tracker. Then after 1and 3 
minutes	 heart	 rate	 was	 measured	 and	 the	 difference	
between the immediate and the heart rate after 1 minute 
and 3 minutes was calculated. This determined the heart 
rate recovery.

6 minute walk test: The	6	minute	walk	test	(6MWT)	has	
gained widespread use in cardiopulmonary rehabilitation 
programs	 as	 one	measure	 of	 fitness.	Most	 of	 the	 time	
the	subject	does	not	attain	his	maximal	exercise	capacity	

during	the	6MWT;	instead	they	adjust	their	own	intensity	
of exercise and can rest or stop according to their will. 
However, as most of the daily activities are performed 
at submaximal levels of exertion, the 6 minute walk 
distance	may	better	reflect	the	functional	exercise	level	
for daily activities.

Human Activity Profile:	 The	 human	 activity	 profile	
(HAP) was originally developed to measure the quality 
of life achieved by patients in rehabilitation programs 
and used as a measure of activity level in a variety of 
healthy and impaired populations. The activity items of 
the HAP are based on estimated metabolic equivalents 
(METs). One MET is the approximate amount of oxygen 
consumed by an average person at rest. The HAP 
comprises of 94 self-report items. Each item represents 
a common activity requiring a known amount of average 
energy expenditure (i.e. MET). Items with the lowest 
item numbers (e.g. Items1,2) have the lowest MET 
requirements, while items with the highest item numbers 
(e.g. Items 93,94) have the highest MET requirements. 
The respondent answers each item with one of three 
possible responses: Still Doing This Activity; Have 
Stopped Doing This Activity; or Never Did This Activity. 
The	 different	 variables	 in	 HAP	 scale	 are:	 Maximum	
Activity Score(MAS) is the highest oxygen-demanding 
activity that the respondent still performs, which 
interprets	 that	 it	 is	 the	 best	 estimate	 of	 respondent’s	
highest level of energy expenditure, in comparison 
with	 peers	 of	 same	 age	 and	 gender.	Adjusted	Activity	
Score(AAS) is a measure of usual daily activities that 
means	it	is	the	best	estimate	of	respondent’s	average	level	
of energy expenditure. Activity Age is the age at which 
50% of healthy adults of a given age and sex surpass 
a given MAS which provides an age equivalent for the 
respondent’s	activity	level.	Fitness	classification(FC)	is	
a	translation	of	AAS	into	a	general	classification	of	the	
respondent’s	level	of	fitness	and	thus	provides	a	general	
classification	of	fitness	 level	 in	comparison	with	peers	
of	same	age	and	gender.	Activity	classification(AC)	is	a	
translation	of	the	AAS	into	a	general	classification	of	the	
respondent’s	level	of	activity	and	thus	provides	a	general	
classification	of	activity	level	in	comparison	with	peers	
of same age and gender.
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RESULTS

Table No. 1: Mean of all parameters-age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance 397.2 ± 51.43 442.8	± 54.277 368.4	± 31.843 402 ± 37.749 402.6 ± 51.554
2. Resting heart rate 73.68	±	6.568 72.08	±	8.485 83.88	±	3.855 73.84	±	8.750 75.87	±	8.494
3. Immediately 90.44 ± 10.650 88.56	± 11.464 104.68	± 6.460 95.84	±	8.764 94.88	±	11.298
4. After 1 min 79.92 ± 7.199 79.36 ± 9.442 93.2 ± 5.492 83.24	±	8.131 83.93	± 9.417
5. HRR1 6.24 ±	2.818 7.28	± 3.143 9.32 ±	3.827 9.4 ±	5.228 8.05	± 4.054
6. After 3min 74.92 ± 7.274 72.76 ±	8.368 87	±	3.884 76.28	±	7.877 77.74 ±	8.886
7. HRR3 5.08	±	2.308 6.92 ± 3.290 6.2 ± 3.227 7.12 ± 3.333 6.33 ± 3.127
8. MAS 75.8	± 5.292 79.16 ± 4.634 71.96 ±	1.859 76.8	± 3.055 75.93 ±	4.680
9. AAS 70.44 ±	8.851 76.4 ± 7.594 60.48	± 5.796 72.36 ± 5.369 69.92 ±	9.098
10. AA 59.22 ± 12.965 57.06 ± 11.407 68.14	± 3.414 62.88	± 7.619 61.825	± 10.343
11. FC 2.68	±	0.5568 2.92 ± 0.4000 2.52 ± 0.5099 3 ± 0.000 2.78	± 0.4623
12. AC 2.32 ±	0.5568 2.52 ±	0.5859 1.96 ± 0.3512 2.28	±	0.4583 2.27 ± 0.5291

Table No. 2: Mean of all parameters- gender wise

Sr. No. Parameters 40-60F 40-60M Total
1. Distance 382.8	± 44.769 422.4 ± 50.651 402.6 ± 51.554
2. Resting HR 78.78	± 7.413 72.96 ±	8.576 75.87	± 8.494
3. Immediately 97.56 ± 11.301 92.2 ±	10.748 94.88	± 11.298
4. After 1min 86.56	± 9.228 81.3	±	8.938 83.93	± 9.417
5. HRR1 7.78	± 3.672 8.34	± 4.401 8.05	± 4.054
6. After 3min 80.96	±	8.398 74.52 ±	8.237 77.74 ± 8.886
7. HRR3 5.64 ±	2.834 7.02 ± 3.279 6.33 ± 3.127
8. MAS 73.88	±	4.378 77.98	± 4.063 75.93 ± 4.680
9. AAS 65.46 ±	8.952 74.38	±	6.821 69.92 ± 9.098
10. AA 63.68	±	10.408 59.97 ± 10.040 61.825	± 10.343
11. FC 2.6 ± 0.5345 2.96 ±	0.2828 2.78	± 0.4623
12. AC 2.14 ± 0.4953 2.4 ± 0.5345 2.27 ± 0.5291

Table No. 3: Comparison of means of HRR1 & HRR3 in age wise and gender wise

Age & gender HRR1 Significance HRR3 Significance
40-50F&40-50M 0.2240 Not	significant 0.0265 Significant
51-60F&51-60M 0.9510 Not	significant 0.3264 Not	significant
40-60F&40-60M 0.4913 Not	significant 0.0266 Significant
40-50F&51-60F 0.0022 Very significant 0.1646 Not	significant

40-50M&51-60M 0.0887 Not	quite	significant 0.8318 Not	significant
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Table No. 4: Correlation of distance and HRR1 & HRR3 age wise and gender wise:

Age & gender HRR1 r value HRR3 r value
40-50F p=0.9679	Not	significant -0.008475 p=0.5346	Not	significant 0.1304
40-50M p=0.5707	Not	significant 0.1191 p=0.2938	Not	significant 0.2186
51-60F p=0.1898	Not	significant -0.2712 p=0.7975	Not	significant -0.05405
51-60M p=0.5552	Not	significant 0.1239 p=0.5125	Not	significant -0.1374
40-60F p=0.0472	Significant -0.2820 p=0.7060	Not	significant -0.05469
40-60M p=0.8972	Not	significant 0.01874 p=0.8927	Not	significant 0.01956
TOTAL p=0.5327	Not	significant -0.06312 p=0.4838	Not	significant 0.07082

Table No. 5: Correlation of all parameters: age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance	&	
resting HR

p=0.6488
(not 

significant)

p=0.1541
(not	significant)

p=0.6714
(not	significant)

p=0.0335
(significant)

p=0.0006
(extremely 
significant)

2. Distance 
&immediately

p=0.1791
(not 

significant)

p=0.7071
(not	significant)

p=0.6399
(not	significant)

p=0.0148
(significant)

p=<0.0001
(extremely 
significant)

3. Distance 
&1min

p=0.6054
(not 

significant)

p=0.1100
(not	significant)

p=0.8483
(not	significant)

p=0.0155
(significant)

p=0.0005
(extremely 
significant)

4. Distance 
&HRR1

p=0.9679
(not 

significant)

p=0.5707
(not	significant)

p=0.1898
(not	significant)

p=0.5552
(not	significant)

p=0.5327
(not 

significant)

5. Distance 
&3min

p=0.4063
(not 

significant)

p=0.1224
(not	significant)

p=0.8585
(not	significant)

p=0.0152
(significant)

p=<0.0001
(extremely 
significant)

6. Distance 
&HRR3

p=0.5346
(not 

significant)

p=0.2938
(not	significant)

p=0.7975
(not	significant)

p=0.5125
(not	significant)

p=0.4838
(not 

significant)

7. Distance 
&MAS

p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

8. Distance 
&AAS

p=<0.0001
(extremely 
significant)

p=0.0057
(very significant)

p=0.0065
(very significant)

p=0.2197
(not	significant)

p=<0.0001
(extremely 
significant)

9. Distance	&AA p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

10. Distance	&FC
p=0.0015

(very 
significant)

p=0.0876
(not	significant)

p=0.0133
(significant) p=the	slope		is	0

p=<0.0001
(extremely 
significant)

11. Distance	&AC
p=0.0009

(extremely 
significant)

p=0.0010
(extremely 
significant)

p=0.0856
(not	significant)

p=0.0517
(not	significant)

p=<0.0001
(extremely 
significant)
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Table No. 6: Correlation of all parameters: gender wise

Sr. No. Parameters 40-60F 40-60M Total

1. Distance	&	resting	
HR

p=0.0636
(not	significant)

p=0.7275
(not	significant)

p=0.0006
(extremely significant)

2. Distance	&	
immediately

p=0.0080
(very significant)

p=0.0390
(significant)

p=<0.0001
(extremely significant)

3. Distance	&1min p=0.0266
(significant)

p=0.3763
(not	significant)

p=0.0005
(extremely significant)

4. Distance	&	HRR1 p=0.0472
(significant)

p=0.8972
(not	significant)

p=0.5327
(not	significant)

5. Distance	&3min p=0.0106
(significant)

p=0.4440
(not	significant)

p=<0.0001
(extremely significant)

6. Distance	&	HRR3 p=0.7060
(not	significant)

p=0.8927	(not	
significant)

p=0.4838
(not	significant)

7. Distance	&	MAS p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

8. Distance	&	AAS p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

9. Distance	&	AA p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

10. Distance	&	FC p=<0.0001
(extremely significant)

p=0.0885
(not	significant)

p=<0.0001
(extremely significant)

11. Distance	&	AC p=0.6338
(not	significant)

p=0.1033
(not	significant)

p=<0.0001
(extremely significant)

STATISTICAL ANALYSIS

Data was presented as mean and standard deviation. 
The data was calculated using the nonparametric 
correlation (Spearman). Statistical analysis was 
performed	using	Graphpad	instat3	software.

DISCUSSION

In the last decade, many studies have been conducted 
to	evaluate	the	6MWT	in	healthy	adults	in	order	to	provide	
reference	values	for	the	6MWD.		 	 	 	In	the	present	study,	
a cross-sectional design in the age group 40-60years (40-
50f:25, 40-50m:25, 51-60f:25, 51-60m:25). It was found 
that in gender wise classification the mean distance 
walked in the age group of 40-60 years of females was 
382.8±44.769. All the means in age and gender wise 
classifications	of	HAP	parameters	are	mentioned	in	 table	
no.1&2	respectively.	The	correlation	values	of	the	distance	
with	the	HAP	parameters	are	mentioned	in	table	no.5&6.

Further it was seen that heart rate recovery after 
exercise	 reflects	 changes	 in	 the	 autonomic	 tone	
of sympathetic withdrawal and parasympathetic 
reactivation. It also has certain prognostic implication. In 
the	present	 study	no	 significant	 relationship	was	 found	
between	 HRR1	 and	 distance	 covered	 by	 the	 subject	
and HRR3 and the distance. This is probably due to 
the fact that the distance covered did not stimulate the 
sympathetic	and	parasympathetic	activity	as	the	subjects	
were allowed to walk at their pace and did not exert too 
much during the activity. However, in the age group of 
40-60 years of females	there	was	a	significant(p=0.0472)	
correlation between HRR1 and the distance covered. This 
is probably explained by the fact that in females there is 
early stimulation of parasympathetic activity due to the 
factors playing the role in the menopausal state. Due 
to the lack of estrogen, progesterone and testosterone, 
parasympathetic activity gets disturbed and hence 
may	 affect	 its	 stimulation.	 Activity	 age	 according	 to	
human	activity	profile(HAP)	index	is	an	age	equivalent	
for the respondents activity level, is found to have 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         175      

significant	 correlation	with	distance	 in	case	of	 females 
in the age range of 40-60 years i.e, it was extremely 
significant(p=<0.0001).	This	is	probably	due	to	the	fact	
that physical activity of an individual is dependent on 
his physiological age as it needs the balance of various 
systems in the body. Similar pattern was observed when 
distance	 was	 correlated	 with	 fitness	 classification	 and	
activity	classification.	This	is	probably	due	to	the	fact	that	
fitness	classification	and	activity	classification	according	
to	human	activity	profile	index	is	a	general	classification	
of	 fitness	 level	 and	 activity	 level	 in	 comparison	 with	
peers of same age and gender.

Graphical representations:

Fig. 1: Graphical representation of the average 
distance walked in the age and gender wise 

classification

Fig. 2: Graphical representation of average HRR1 
in the age and gender wise classification

Fig. 3: Graphical representation of average HRR3 
in the age and gender wise classification

Fig. 5: Graphical representation of the average AC 
in age wise classification

Fig. 6: Graphical representation of the average AC 
in the gender wise classification

CONCLUSION

The	 study	 concludes	 that	 there	 is	 no	 significant	
relationship between the HRR1 and the distance covered 
and between HRR3 and the distance covered except for 
in the age group of 40-60 years females where it was 
found	to	be	significant.
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To Find Out the Prevalence and Various Risk Factors for Falls 
in Older Adults (60-75 Years) Community NCR Delhi

Adila1, Rashida Begum2

1Bachelor of Occupational Therapy, 2Assistant Professor, Jamia Hamdard, Mehrauli Badarpur Road,  
Near Batra Hospital, Hamdard Nagar, New Delhi

ABSTRACT
Aims:	To	find	out	the	prevalence	and	various	risk	factors	for	falls	among	older	adults	(60-75	years).
Objective: To sensitize O.T intervention program among older adults by providing health education booklet.
Material and Method: It is a cross-sectional community based study in which 100 people (aged 60-75 
years)	were	interviewed,	out	of	100,	54	were	women	and	46	were	men.100	people,	fulfilling	the	inclusion	
criteria	and	they	were	asked	to	given	a	written	consent	for	the	participation	in	the	study.	General	evaluation	
of older adults was carried out. They were assessed by face to face interview using Johns Hopkins fall risk 
assessment tool (JHFRAT).Scale was in English so each question was explained by the researcher in Hindi.
Result: The	finding	of	present	study	shows	that	in	total	100	subjects	of	older	adults	(male	and	female	both)	
60-75 years, the prevalence of fall is 27.69%, and the risk of fall is found (56/100) 56% older people has 
moderate fall risk, (12/100) 12% has high fall risk and (32/100) 32% has low fall risk.
Conclusion: This study concluded that the history of falls, poor vision, use of multiple medications, chronic 
disease, use of walking aids, vertigo and balance problems were associated with falls among the older adults. 
So there is a need to develop occupational therapy health education awareness program to prevent these 
problems and risk of falls.

Keywords: Quality of life, Occupational therapy, Traumatic brain injury

INTRODUCTION

India	as	the	second	most	population’s	country	in	the	
world which has seen a sharp increase in the population 
of the older adults.

Every year nearly one third of accidental falls occur 
in those aged more than 60 years with 10% of these falls 
resulting	in	serious	injury.

Falling in older adults can lead to hospitalization, 
disability and premature death. It can also reduce the 

level of independence, high level of anxiety and poorer 
quality of life.

In INDIA the prevalence of falls has been estimated 
as 14%to 53%.[1]

There are several intrinsic or extrinsic factors which 
is considered responsible for falls among older adults and 
reduced	their	QOL,	affect	their	activity	of	daily	living,	
gait	and	balance	deficit	and	cognitive	impairment.[3]

O.T practitioner can provide the home and 
environmental	 modifications,	 exercises,	 and	 practical	
support to enable people to overcome any barriers that 
prevent them from doing an activities.

This	 helps	 to	 increase	 people’s	 independent	 to	 be	
able perform their activity of daily living and maintain 
their dignity and satisfaction in all aspects of life.

O.T interventions and treatment plans for fall 
prevention include positive risk-taking in activity, 
maximizing functional performance, improving self-
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confidence	 and	 social	 engagement.	 Environmental	
advice	 and	 modification	 to	 reduce	 home	 hazards,	
education and practice in safe moving and handling, with 
provision of equipment as required, are also appropriate. 
All interventions should promote independence and 
personal safety.5

METHODOLOGY

 z TYPE	OF	STUDY-CROSS	SECTIONAL	STUDY	
COMMUNITY	BASED	DELHI	NCR

 z TOOL	 USED-JHFRAT(Johns	 Hopkins	 FALL	
RISK	ASSESSMENT	TOOL)

 z SAMPLE	SIZE-100

 z SOURCE	 OF	 DATA	 COLLECTION-
COMMUNITY	BASED	DELHI	NCR

VARIABLES

 z Independent Variables: Occupational therapy based 
booklet

 z Dependent Variables: Prevalence and risk factors 
for fall

Inclusion Criteria

 z Older adults (Male and Female Both)

 z Age group (60-75 years)

Exclusion Criteria

 z Less	than	60

 z Record of trauma unrelated to falls

 z History of any psychiatric disorder

 z History	of	any	major	cardiovascular	disease

Outcome Measures

 z JHFRAT	(FALL	RISK	ASSESSMENT	TOOL)-

 z General	Evaluation	Performa	

PROCEDURE

This study was a community based study. By using 
quota sampling method 100 aged 60-75 years who have 
risk for falls were interviewed, out of 100, 54 women 
and 46 men took part in this study.

The language I choose is English and I also make 
people to understand the questions in Hindi so that the 
questioned must not be ignored or answered incorrectly. 

Considering the previous literature available, I excluded 
the	 older	 adults	 who	 were	 diagnosed	 with	 any	 major	
trauma not related to fall, cardiovascular or psychiatric 
conditions, any infections or tumor. After selecting the 
older adults for the sampling, the interviewer conducted 
door to door survey. Before proceeding to the inclusion-
exclusion criteria and were willing to participate in the 
study they were then asked to provide their demographical 
details any present or past fall history, current illness, 
medical history, surgical history musculoskeletal history 
and information for body mass index (height, weight).
After explaining the need and purpose of the study a duly 
signed written consent was obtained from each person. 
The scale were administered to all of them.

RESULTS

GRAPH 1

Interpretation: It shows the percentage of history of 
fall in male and female both, in 100 population in which 
there is 54 women and 46 men and fall history is 19 fall 
out of 54 (35%) in women, and 16 fall out of 46 (34.7%) 
in men.

PIE CHART 1
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Interpretation: It shows the prevalence of falls among 
older adults (60-75 years).The prevalence of falls is 
27.69%,it	means	in	every	8	person	there	is	one	fall	exist.

PIE CHART 2

Interpretation: It shows the risk factors for falls among 
older adults (60-75 years) in 100 population. In which 
there is 56% (56/100) people on moderate fall risk,12% 
(12/100)on high fall risk, and 32% (32/100) on low fall 
risk.

PIE CHART 3

Interpretation: It shows risk of falls in the age group 
60-65 in which there is 54 people out of 100, indicate 
that 55.5%(30/54) people has on moderate fall risk, 
40.7%(22/54) on low fall risk and 4%(2/54) on high fall 
risk.

PIE CHART 4

Interpretation: It shows risk of falls in the age group 
66-70	 years	 in	 which	 there	 is	 30	 people,60%(18/30)	
people on moderate fall risk,23% (7/30) on low fall risk 
and 16.6%(5/30) on high fall risk

PIE CHART 5

Interpretaton: It shows the risk of falls in the age group 
71-75 years in which there is 16 people put of 100,51% 
(8/16)	people	on	moderate	fall	risk,	31%(5/16)	on	high	
fall	risk,18%	(3/16)	on	low	fall	risk

DISCUSSION

Literature	 on	 geriatrics	 professional	 suggest	 the	
evident prevalence of risk factors for falls among 
elderly people in the age of 60-95 years (PRADNYA 
DHARGAVE, September 2016) explained that in India, 
the prevalence of falls has been estimated as 14-53%.

My	 study	 is	 on:	 To	 find	 out	 the	 prevalence	 and	
various risk factors for falls among older adults (60-75 
years) community NCR Delhi. A total of 100 older men 
and	women	were	assessed	from	JHFRAT.	The	findings	
of present study show that the prevalence of falls in 
older	adults	is	27.69%,	which	means	in	every	8	person	
there is one fall exists.

FAISAL YOUSUF ALMEGBEL et al. (2018) 
reported	that	approximately	28%	to	35%	of	people	aged	
65	and	over	 fall	 each	year.	The	consequent	 injuries	of	
falls	 are	 considered	 major	 public	 health	 problems. 
Falls	 account	 for	 more	 than	 half	 of	 injury-related	
hospitalizations	 among	 elderly	 people.	 The	 major	
underlying causes of falls lead to hip fractures, TBI, and 
upper	 limb	 injuries.	 In	addition,	unintentional	 falls	are	
the	fifth	leading	cause	of	death	in	elderly	people.	

In 100 population there is 54 women and 46 men 
who participated in this study in which the history of 
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fall is present in women is 35% (19/54) and in men is 
34.7% (16/46).This result is show that more women 
had a history of falling than men. Many other studies 
found	similar	results.	According	to	WORLD	HEALTH	
ORGANISATION	report,	about	one-fifth	of	fall	related	
to death in 2004 occurred in India.

This study is also found out the various risk factors 
for falls among older adults which is categorized in high, 
moderate and low fall risk according to JHFRAT Scale. 
According to RAGHUPATHY SENDHILKUMAR 
et al. (2016) the risk factors considered responsible for 
elderly people. Important factors are weakness, arthritis, 
history of falls, impaired activities of daily living, gait 
deficit,	depression,	balance	deficit,	cognitive	impairment,	
use	of	assistive	devices,	visual	deficit,	medication	(certain	
psychiatric drugs, antiarrhythmic drugs)

In	 total	 100	 subjects	 of	 older	 adults	 (male	 and	
female both) 60-75 years the moderate fall risk is found 
(56/100) 56%, high fall risk is found (12/100) 12% and 
low fall risk is found (32/100) 32%.

There	 is	 three	 group	 divided	 of	 age,	 first	 60-65	
years-they have 54 people out of 100 in which (30/54) 
55.5% people on moderate fall risk, (22/54) 40% people 
on low fall risk and (2/54)  3.7% people on high fall risk.

Second 66-70 years-they have 30 people in this 
group	 out	 of	 100	 in	 which	 (18/30)	 60%	 people	 on	
moderate fall risk, (7/30) 23% people on low fall risk, 
(5/30) 16.6% people on high fall risk.

Third 71-75 years-they have 16 people out of 100 in 
which	(8/16)	50%	people	on	moderate	 fall	 risk,	 (3/16)	
18%	people	on	low	fall	risk	and	(5/16)	31%	people	on	
high fall risk.

This study shows that the large number of people is 
on moderate fall risk.

This study can be used for future research and 
planning	 of	 effective	 strategies	 to	 prevent	 falls	 among	
older adults.

CONCLUSION

This study concluded that the history of falls, poor 
vision, use of multiple medications, chronic disease, 
use of walking aids, vertigo and balance problems were 
associated with falls among the older adults population 
living in community Delhi NCR.

The risk of such falls increases with age and has 
a strong relationship with the health status of these 
elderly individuals. There is, therefore a need to develop 
occupational therapy health education awareness 
program to prevent these problems and risk of falls.

I am also grateful to my family and friends who 
are the ultimate source of strength and their love and 
sacrifice	 over	 the	 years	 who	 have	 opened	 countless	
opportunities for me.
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Exploring Barriers to the Use of Assistive Technology for 
PWDS in India
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ABSTRACT

Assistive	Technology	(AT)	can	have	significant	beneficial	effects	for	people	with	disabilities	(PwDs)	but	
there are also many barriers to their use. These barriers need to be analyzed in order to improve their 
overall quality of life. Accessible India Campaign under the Department of Empowerment of Persons 
with Disabilities (DEPwD), Ministry of Social Justice and Empowerment, aims at achieving universal 
accessibility for persons with disabilities and to create an enabling and barrier-free environment for them. 
While	assistive	technologies	such	as	advanced	wheelchairs	may	help	PwDs	become	employed	or	return	to	
work,	many	non-technological	barriers	cause	 that	promise	 to	go	unfulfilled.	In	 this	reference	the	present	
study has been done to identify various barriers to the use of AT among the PwDs in India by conducting a 
survey	in	different	parts	of	the	country.	India	has	over	70	million	plus	people	in	the	disabled	category	and	
the use of AT is of great importance for them. This study aims to explore various barriers to implementing 
assistive technology for PwDs in Indiato help them to live an independent and productive life.
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INTRODUCTION

Accessibility is a measure of the extent to which 
a product or service can be used by a person with a 
disability	 as	 effectively	 as	 it	 can	 be	 used	 by	 a	 person	
without that disability.

Over	a	billion	of	 the	world’s	population	has	 some	
form	of	disability.	They	are	the	world’s	largest	minority.	
This	figure	is	on	a	constant	increase	due	to	increase	in	
the population as well as the medical advances that have 
decreased mortality due to old age. At the same time 
PwDs are experiencing a lack of access to technologies 
due to visual, hearing, mental, and/or other impairments 

that	make	 it	difficult	 to	operate	various	devices.	Other	
groups facing accessibility issues are illiterate and 
elderly populations.

Studies show that at least one billion people from 
all over the world belong to the older aged category 
who may acquire certain disabilities due to age related 
conditions. They generally prefer to continue living in 
their own homes rather than move into residential age 
care institutions. AT in the home environment and/or 
bodily	worn	 systems	 that	monitor	 people’s	movement	
might contribute to an increased sense of safety and 
security at home. However, their use can raise ethical 
anxieties as little is known about how older persons 
perceive assistive and monitoring technologies.

Another	 major	 category	 includes	 children	 with	
multiple	disabilities	who	can	efficiently	improve	access	
and participation in their school and home environments 
by	the	use	of	AT.	Effective	educational	outcomes	from	
AT use are dependent upon a coordinated assessment 
and implementation process. Making resources and 
information accessible to persons with disabilities is 
of great importance in this scenario as more and more 
people will start requiring accessibility.

DOI Number: 10.5958/0973-5674.2019.00002.9 
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There	 is	 evidence	 that	 AT	 can	 have	 significant	
beneficial	effects	for	children	with	multiple	disabilities.1,2 
There is also a strong indication, however, that AT is 
currently implemented within educational environments 
in a less than optimal manner.3,4

India is home to 2.7 crore people living with one or 
the other kind of disability. Unlike the developed world, 
India’s	disabled	are	made	further	sociallyvulnerable	by	
lack	of	quality	education,	 lack	of	women’s	 safety,	 and	
attitudinal barriers as they continue to grapple with the 
challenges of access, acceptance, and inclusion. 

Until a few decades ago, it was almost unimaginable 
for the disabled to lead independent lives. The advent 
of technology and internet has, however, opened new 
doors. A print-impaired person can now listen to audio 
books and learn. The Ministry of Social Justice and 
Empowerment has recently announced Sugamaya 
Pustakalaya, an online library where books are made 
available	in	different	accessible	formats	for	people	with	
visual impairment and other print disabilities.

In developing countries such as India, the road 
to accessibility is a long, winding one. Although in 
recent times assistive devices have been extensively 
prescribed, there are few evaluations of the barriers to 
their utilization. The purpose of this paper is to identify 
the potential barriers faced by the people with disabilities 
in using the AT by conducting survey and by reviewing 
the available literature.

REVIEW OF LITERATURE

Many researchers have worked on the uses and 
benefits	of	AT	for	 the	people	of	all	ages	with	multiple	
disabilities but a little literature is available on the 
barriers faced by PwDs in India in using it. Although 
developments in AT are present to enhance the quality 
of life of the people with multiple disabilities, many 
instructors feel intimidated and unsuccessful in this 
endeavor because of barriers they face in implementing 
technology they lack knowledge about.

Children with multiple disabilities often face 
barriers to accessing and participating in self-care, 
play, leisure and education.5 AT has been employed 
as one strategy, particularly in educational settings, to 
enable these children to participate more fully in various 
activities.1,3,6,7

Studies of AT utilization have suggested infrequent 
use of prescribed devices in home, vocational and 
community settings,3,8 poor rates of use by teachers 
and other professionals who work with children with 
multiple disabilities,9 and concerns regarding the way in 
which AT programmes are being implemented at school 
and at home.1,4,10 Reasons given for abandonment of 
devices have been expressed in broad terms, such as the 
device	being	‘unsuitable’	for	the	child.11

Multiple studies that have followed AT usage 
longitudinally by children with severe and multiple 
disabilities	 suggest	 that	 it	 is	 difficult	 to	 identify	 any	
one	 factor	 that	 limits	 effective	AT	 application.	Rather,	
it is likely that problems arise from an interaction of 
factors associated with the people, services, systems and 
processes that currently guide AT practice.1,3,10-13

AT	 provides	 numerous	 benefits	 for	 PwDs.	 It	 can	
be used to overcome the social, infrastructure and 
other barriers experienced by disabled people that 
prevent their full and equal participation in all aspects 
of society.14 Similarly, it has been pointed out that AT 
allows people to continue in their normal roles and 
meet their expectations of life despite their physical 
impairment and disability.15

Occupational therapists have a critical role in 
the assessment and implementation of AT needs, 
particularly in determining ways for the child to 
interface	 effectively	 with	 the	 technology.16,17,18,19,20,21 
However, in an examination of occupational therapy 
training programmes in the early 1990s, minimal course 
content	 related	 to	 AT	 was	 identified,	 suggesting	 that	
occupational therapy graduates may be ill-prepared 
to	 fulfill	 their	 roles	 in	 technology	 teams.16,17 Further 
research	 confirmed	 that	 school-based	 occupational	
therapists found to use AT with only a small percentage 
of their caseload. A principal reason cited for low rates 
of	use	was	 insufficient	expertise	 to	allow	 investigation	
and	application	of	different	devices.19

One of the main barriers in accessing AT in less 
resourced	settings	is	the	lack	of	funds.	Limited	financial	
resources, lack of leadership and governance in many 
countries	 have	 a	 major	 impact	 on	 availability	 and	
accessibility of AT.22,23 In addition, service delivery 
including referral, assessment, funding, ordering, product 
preparation,	 fitting,	 adjusting,	 user	 training,	 follow-up,	
maintenance and repairs, hinder the use of AT.24
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Lack	of	personnel	with	proper	training	in	appropriate	
mobility	device	services	is	also	a	major	barrier.	In	many	
developing countries like India, production of mobility 
devices is done only on a small scale, or perhaps not 
at all, due to limited access to materials, machinery and 
expertise.25

METHODOLOGY

A survey was conducted through a questionnaire 
among a sample of about 100 PwDs belonging to all 
age	 from	 different	 cities	 of	 India.	 The	 questionnaire	
was distributed to occupational therapists working 
in	 different	 parts	 of	 India.	 With	 their	 help	 the	 PwDs	
were interviewed and the data were collected through 
electronic media. In case of children their parents/ 
guardians were interviewed. Both the persons who were 
already using assistive devices and those who were in 
need of assistive devices were included. Among those 
waiting for assistive technology, there were participants 
who had used it previously and been forced to discontinue 
because of some reasons.

The	 questionnaire	 contained	 18	 multiple	 choice	
questions related to the problems associated with the 
use of AT. For the study each participant was separately 
interviewed to identify the problems related to the use 
of AT. Interviewing participants separately provided an 
opportunity to them to speak freely about what restricts 
them to use AT. The research questions that guided this 
study were categorized in following sections: 

 z General	Information

 z Type of disability

 z Affordability	and	quality	of	AT

 z Repairing and maintenance of AT 

 z Psychosocial barriers

 z Awareness and Policies regarding use of AT

In addition to the survey, the literature available on 
barriers to the use of AT in India was also reviewed as 
a part of study in order to identify current barriers to 
effective	incorporation	of	AT	among	PwDs.

ANALYSIS OF SURVEY

While	AT	improves	the	quality	of	life	of	persons	by	
facilitating activities of daily living, there are also many 

barriers to their use. This study aims to describe these 
barriers among PwDs in India.

Analysis of interviews is represented in table 1.

Table 1: Analysis of Interview

S. 
No.

Question 
Related To Categories Percentage

1. Age

0–3	years	old None
4–22	years	old 45%
23–59	years	old 55%
60 years old + None

2. Disability

Physical Disability 65%
Intellectual Disability 30%
Learning	Disability 30%
Hearing Impairment 5%

3. Work	Status
Full time 63%
Part time 29%

Non-working 8%

4.

Contribution 
of AT to 
improve 
life-style

Strongly Agree 80%
Agree 20%

Disagree None

5.

Barriers 
faced in 
getting/ 

using right 
AT

Lack	of	funding 38%
Lack	of	knowledge	
on what AT devices 

are available
5%

Lack	of	skilled	
professionals 
to make good 

recommendation

37%

Frustration using AT 20%
Incompatibility with 

higher tech AT 10%

Transport problems 
due to lack of user-

friendly environment
12%

Lack	of	awareness 48%
High cost 40%

Lack	of	training 30%
Repair and 

maintenance 80%

6.

Perception 
of Family 
members/ 
Society

Normal behavior 58%
Show Sympathy 26%
Avoid Interaction 11%

Treat badly 5%
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RESULT AND DISCUSSION

With	rising	life	expectancy,	there	is	a	rapid	increase	
in the number of elderly persons worldwide. The need 
for elderly care in India is similar to the global scenario 
with some factors pertinent to India like a changing 
family system, a rural urban divide, gender-based beliefs 
and	a	lack	of	facilities	that	need	to	be	addressed.	Lack	
of	awareness	about	new	assistive	devices	was	a	major	
hindrance in using AT by elderly population in India.

India is a developing country and around 30% of 
total	population	lives	below	the	poverty	line.	The	major	
barriers for not making use of AT were found to include 
lack of funding and high cost of these devices. Most 
of them do not earn enough to buy these devices and 
depend	totally	on	Government/	NGOs	for	funding.	Even	
if	they	manage	to	get	these	devices	the	next	major	issue	
is the repairing and maintenance of the device which is 
again	very	costly	and	unaffordable	for	such	people.

The	prime	barrier	faced	by	people	who	are	financially	
sound	 is	 the	 scarcity	 of	 skilled	 professionals.	 Lack	 of	
awareness about newer and quality devices amongst 
these professionals restricts them to recommend a 
compatible device. Some of the existing users got 
information from various other sources, such as friends 
and	the	media.	Another	major	barrier	to	the	effective	use	
and implementation of AT is the lack of training facilities 
for the instructors. As a result, they are unable to give 
complete information about the use and maintenance of 
prescribed devices.

The socio-psychological attributes greatly hinder the 
adoption of AT. Sometimes the unintentional negative 
social behavior promotes a sense of positive discrimination; 
pity and sympathy for PwDs which can make them feel 
self-conscious resulting in hindering the adoption of AT. 
Curiosity and unwanted attention from others can also lead 
to discrimination, thus hindering its usage.

The survey gives people a chance to share their 
experiences and opinions about AT with researchers and 
policy-makers who make guidelines and regulations 
for these technologies. The results show that multiple 
barriers exist for the use of assistive devices for PwDs in 
India	which	may	have	a	major	impact	on	their	lives	and	
livelihoods and may reduce their quality of life. Most of 
the people surveyed in this study believe that the use of 
proper AT can reduce stress and as a result can help to 
improve their quality of life so that they would be able to 
contribute greatly towards society.

CONCLUSION

The	 first-time	 users	 faced	 economic	 barriers,	
availability barriers, awareness barriers and 
psychological barriers, whereas persons already using 
AT faced repair and maintenance barriers, accessibility 
barriers and psychological barriers in addition to the 
barriers	 encountered	 by	 the	 first-time	 users.	 To	 sum	
up, lack of awareness and unavailability of repair/
maintenance	services	is	considered	to	be	a	major	barrier	
for existing users. Consequently, they do not feel any 
significant	improvement	in	their	quality	of	life	because	
of	poor	accessibility	and	difficulty	in	finding	a	place	to	
repair assistive devices.

Thus there is a need for expansion of current 
technology adoption models to give them an increasingly 
balanced outlook. Therefore, in order to increase the 
use of AT, there is a great need for skilled occupational 
therapists who can understand the feelings and 
experiences of PwDs. Also the local infrastructure and 
accessibility facilities, heightening public awareness, 
ensuring funding and a continuous supply of assistive 
devices supported by maintenance services should be 
improved. Persons with physical disabilities should be 
helped to gain more knowledge about assistive devices, 
especially about the availability of more modern ones. 
They should be given support to modify their physical 
and social environments.
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ABSTRACT

Background: Sprinting is an essential component in many sports and can distinguish between good and 
better athletes during team sports performance. The sprint test is used to discriminate players performance 
across	different	ages	and	levels	of	competition	and	the	inter	sprint	trial.	It	is	thought	that	this	information	
would be of importance to strength and conditioning coaches in analyzing and planning the sprint and 
resistance	training	of	field	sport	athletes	in	and	around	Belagavi	city.

Objective:	The	primary	objective	of	 this	study	 is	 to	quantify	 the	 time	 taken	 to	perform	40	yard	dash	 in	
young	athletes	aged	18–25	years.	The	secondary	objective	 is	 to	 set	 concrete	data	which	will	prove	as	a	
base	line	for	any	other	studies	which	will	involve	designing	rehabilitation	and/or	fitness	protocol	for	Indian	
athletic population

Methodology:	132	athletes	(n=132)	were	screened	for	the	study.	The	normative	data	was	collected	for	the	
40	yard	dash	test.	Age	criteria	was	18-25	yrs.	Speed	of	every	participant	was	recorded.

Result: The results of this study found that 40 yards DASH Test performance of male participants of mean 
age 20.31±2.21 ranged from 4.00-6.90 seconds and female participants of mean age 20.22±1.97 ranged from 
4.00-6.87	seconds.

Conclusion: This study concluded that the values of 40 yard DASH Test ranged between 4.00-6.90 for both 
genders with male athletes showing better performance than females.
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INTRODUCTION

Speed is an essential component in many sports 
that can distinguish between good and better athletes 
during various sports performance.1 The sprint 
includes	different	phases	including	first	step	quickness,	
acceleration, maximum velocity and deceleration. First 
step	quickness	is	the	first	0-5m	phase	of	sprinting	which	
is usually included in the acceleration phase, particularly 

characterized by foot initiation and high propulsion force 
2-3 and is of extreme importance as the performance of 
sprinting relies on this phase.4-6 Acceleration is the next 
phase that is initiated to generate maximum velocity 
throughout the performance till last 5m distance prior 
to	the	finishing	line	which	needs	large	muscles	of	lower	
limb to be powerful.6 Sprint performance is essential 
component in many sports for a multitude of reasons 
from winning a race to providing an advantage during 
sprint duels that allow players to reach the ball before 
the opponent.8 Hence, improving training methods 
to enhance sprint performance in athletes is of great 
importance which can be achieved through long-term 
strength training program.7

In many sporting activities such as tennis, squash, 
basketball, soccer, the athletes never attain maximum 
speed during sprinting. In fact, sprints most frequently 

DOI Number: 10.5958/0973-5674.2019.00003.0 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         13      

occur	 over	 very	 short	 distances	 (0–10	 m)	 from	 both	
standing and rolling starts. Consequently, the speed over 
the	first	steps	and	the	ability	to	accelerate	quickly	would	
be considered of greater importance.9,10 A total seven 
studies reported the reliability of over ground sprinting 
in youth population.11-13 Intra- and inter day sprinting 
distances	 of	 10,	 20,	 30	 and	 40	 m	 ranged	 from	 0.83–
2.07%.	Intra-	and	inter-day	distances	ranged	from	0.88	
and	0.98	for	10–40	m	and	person	correlation	coefficient	
from	0.90–0.97.14–17

Yetter et al., found that Heavy Back Squat(HBS) 
treatment	 produced	 significantly	 greater	 speeds	 than	
cycling during the 10- to 20 m interval and Heavy Front 
Squats(HFS) during the 30- to 40-m interval following 6 
bouts of sprint interval training performed over 6 weeks 
period.18 Hence, multidimensional nature of sprint 
running	that	demands	different	levels	of	muscle	activation	
can be achieved by incorporating HBS into the warm-up 
procedure. This is a very important topic of research that 
has not been adequately investigated as sprint test has 
an ability to discriminate players performance across 
different	 ages	 and	 levels	 of	 competition	 and	 the	 inter	
sprint	 trial	 effect.	 In	 fact,	 the	 data	 obtained	 through	
sprint test can be turned into valuable information on 
the unique physiological demands of various sports 
performance. Additionally, such a test can guide coaches 
more	 effectively	 to	 design	 conditioning	 and	 training	
programs across a season and also can help them to 
better	understand	differences	between	players.

MATERIALS & METHODOLOGY

Materials Used:

 z Consent form

 z Data collection sheet

Apparatus and Equipment:

 z Measuring Tape

 z Cones

 z Stopwatch

Methodology: Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 132 young adults were recruited to the 
study	 after	 fulfilment	 of	 eligibility	 criteria.	 A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 

were from the various institutes and sports academies in 
and around Belagavi city. Demographic characteristics 
of the participant, including their age, gender, age at 
start of sporting event and years of playing were noted. 
Athletes	within	the	age	group	of	18-25	year	of	age	both	
male and female who were willing to participate were 
included in the study. Participants were excluded if there 
were any musculoskeletal problems such as fracture and 
sprain/strain of lower limb in the past 1 year, existing 
neurological, respiratory or cardio vascular problems or 
any other condition leading to limitation in 40 yard dash 
test performance.

Outcome measures

40 Yard Dash Test :

Equipment Required: Measuring tape/measured track, 
stop watch, cone markers, unobstructed grass/track 
surface of 60 yards.

Procedure: Aim of this test is to determine acceleration 
and a reliable indicator of speed, agility and quickness. 
The test involves running a single maximum sprint over 
40 yards, with the time recorded. A thorough warm up is 
given, including some practice starts and accelerations. 
Test is started from a comfortable stationary 3-point 
stance position, a position that is most familiar to athlete. 
The front foot must be on or behind the starting line. 
The starting position to be held for 3 seconds prior to 
starting.	The	subjects	are	allowed	to	across	the	starting	
line, but no rocking movements are allowed. The tester 
provides hints to maximize speed and encouragement to 
continue	running	hard	past	the	finish	line.

The results are obtained from two trials. Best time 
is recorded on the nearest 2 decimal places. The start 
is	 taken	 from	 the	 first	 movement	 or	 when	 the	 timing	
system	 is	 triggered,	 and	 finish	when	 the	 chest	 crosses	
the	finish	line.24

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed 
and number of years played with best time was analysed 
using	 Karl	 Pearson’s	 correlation	 coefficient	 method.	
Comparison of male and females with mean best time, 
mean	 of	 first	 and	 second	 attempts	 speed	 score,	 mean	
number of years played and BMI were analysed using 
t test.
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RESULTS

132 healthy participants were included in the study. 
As shown in Table.1, more number of male participants 
were	included	(n=95)	as	compared	to	female	participants	
(n=37).	The	mean	age	was	20.28±2.14	and	there	was	no	
significant	 difference	 in	 mean	 age	 between	 male	 and	
female participants.

Table 1: Distribution of male and females with mean 
age in the study

Gender No % Mean ± SD
Male 95 71.97 20.31 ± 2.21

Female 37 28.03 20.22 ± 1.97
Total 132 100.00 20.28	±	2.14

Table 2: Normality of best time in the study by gender

Best time
Total Male Female

Range No Range No Range No
Excellent 4.00-5.12 16 4.00-5.04 10 5.00-5.72 6
Good 5.13-6.10 94 5.05-5.79 68 5.73-6.50 26
Poor 6.11-6.90 22 5.80-6.90 17 6.51-6.87 5
Total 4.00-6.90 132 4.00-6.90 95 4.00-6.87 37

Mean ± SD 5.62 ± 0.49 5.43 ± 0.37 6.12 ±0 .39

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<mean+SD	and	Poor:	>mean+SD

Table.2	shows	no	significant	difference	in	normality	
of best time in both male and female participants. Among 
95 male and 37 female participants included in the study, 
10	male	and	6	female	fell	under	excellent	category,	68	
male and 26 female fell under good category and 17 
male and 5 female performed poorly.

In this study it is found that 40 yards DASH Test 
performance of male participants of mean age 20.31±2.21 
ranged from 4.00-6.90 seconds and female participants 
of	mean	age	20.22±1.97	ranged	from	4.00-6.87	seconds.

Table 3: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time 
with

r-value t-value p-value
BMI -0.1388 -1.5986 0.1123

Speed 1st attempt 0.9243 27.6136 0.0001*
Speed  2nd attempt 0.9287 28.5612 0.0001*
No. years played 0.0992 1.1364 0.2579

*p<0.05

As narrated in Table.3, positive correlation was 
found	between	best	time	with	speed	at		first	and	second	
attempt. BMI and Number of years played did not found 
to have a correlation with best time.

Table 4: Comparison of male and females with mean 
of first and second attempts speed scores by t test

Gender
First attempt 

speed
Second attempt 

speed
Mean ± SD Mean ± SD

Male 5.48	±	0.39 5.50 ± 0.41
Female 6.14 ± 0.43 6.28	±	0.54
Total 5.67 ± 0.50 5.72 ± 0.57

t-value -8.5033 -8.8897
p-value 0.0001* 0.0001*

*p<0.05

As shown in Table.4, a comparison of male and 
female	 with	 mean	 of	 first	 and	 second	 attempts	 speed	
scores	found	to	have	a	significant	difference.

DISCUSSION

The	primary	objective	of	this	study	was	to	quantify	
the time taken by the athlete to perform 40 yard dash test. 
The	secondary	objective	was	to	set	concrete	data	which	
would prove as a base line for any other studies that 
would	 involve	designing	a	 rehabilitation	and/or	fitness	
protocol for Indian athletic population. Percentage of 
male participant included were 71.97 as compared to 
28.03	of	female	participants.	Out	of	the	total	population	
included	 in	 the	 study	 (n=132),	 16	 samples	 fell	 under	
excellent	category,	98	participant	showed	good	time	and	
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19 samples performed poorly. Speed in 1st as well as 2nd 
attempt	had	positive	correlation(r=0.924)	and	(r=0.928)	
with number of years played. Here comparison of male 
and female with mean of 1st and 2nd attempt speed scores 
was	 done	 and	 showed	 significant	 (p-value=0.0001)	
speed scores in both the attempts.

The study done by Nesser et. al. concluded that 
both	10-m	sprint	and	5-step	jump	can	be	used	to	predict	
40-m sprint performance. He explained the importance 
of a quick start and rapid acceleration, strength of knee 
flexors	 and	 hip	 extensors	 to	 propel	 the	 body	 forward,	
and the capacity of these muscles to rapidly contract and 
produced the force needed to create velocity concurrent 
with 40-m sprint performance.20Another study conducted 
by	Mike	Yetter	and	Gavin	Moir	showed	that	heavy	back	
squat	 treatment	 produced	 significantly	 greater	 speeds	
than cycling during the 10- to 20 m interval, although 
the	improvements	were	not	significantly	different	from	
the	heavy	front	squat	treatment.	It	is	difficult	to	explain	
this improvement in terms of the mechanical similarities 
between the back squat movement and the sprinting 
movement during this phase. The improvements by 
heavy front squat during the 10- to 20-m interval 
were less than those recorded during the 30- to 40-m 
interval.	It	is	possible	that	the	improvements	reflect	the	
importance of the knee and ankle musculature during the 
10- to 20-m interval of sprinting.18

Ronnestadand	 Ellefsen	 identified	 that	 the	
preconditioning exercise performed with whole 
body vibration at 50 Hz may enhance 40 m sprint 
performance.19Another study was conducted by Jason 
B.	Wincheste,	 et	 	 al	 	The	 results	of	 this	 study	 suggest	
that performing a static stretching  protocol following 
a dynamic warm up will inhibit sprint performance 
in collegiate athletes.21 Abrantes,et al. concluded that 
professional players exhibited higher performances in 
sprint	test	that	seems	to	be	the	result	of	a	combined	effect	
of age and level of competition. In all groups, the fatigue 
effects	were	the	strongest	between	5th	to	the	7th	sprint,	
which may help the coaches to plan the training more 
effectively.	Lamb	K	concluded	that	individuals	between	
age group of 16-24 spent twice time as compare to their 
older counterparts.22

CONCLUSION

This study concluded that the values of 40 yard DASH 
Test ranged between 4.00-6.90 for both genders with male 
athletes showing better performance than females.

Limitations & scope

 z Male female ratio ratio 1:3

 z Type of sports and its ratio was not measured

Practical applications: The result of the present study 
can be used as a reference for (40 yard dash ) sprint 
performance	 test	 as	well	 as	 by	fitness	 professionals	 to	
check prognosis after training.
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ABSTRACT

Background: Menstruation in India has been always surrounded by many myths and traditional beliefs, 
which can, not only lead to ignorance in females regarding the facts about menstruation but also encourage 
a faulty perception of the physiological process. Hence this research was undertaken to assess varied 
Attitudes, Beliefs and Customs about menstrual health in urban and rural adolescents through a pre-validated 
questionnaire.

Method: A retrospective, cross-sectional study was conducted amongst 300 adolescent girls from the rural 
belt	of	Khopoli	and	urban	section	of	Mumbai,	Maharashtra,	with	urban	to	rural	ratio	of	1:1,	with	the	help	of	
a pre-validated questionnaire. Data were analysed statistically by simple proportions.

Results: The study revealed that ‘curse	 of	 God’,	 ‘removal	 of	 impure	 blood’	 etc	 were	 the	 responsible	
for the menstrual cycle. Uterus was considered as the body part that discharged blood. Maximum study 
subjects	irrespective	of	their	place	of	residence	found	it	easy	to	discuss	personal	matters	like	those	related	
to menstruation with their mother.

The	most	common	beliefs	in	both	the	groups	were	that	the	menstruating	girl	shouldn’t	wear	new	clothes,	
should	not	touch	particular	objects,	should	not	enter	temples	and	should	not	attend	social	functions.	The	
prevalence of these beliefs, was however, more in the rural population in comparison with the urban 
population.

Conclusions: Based	upon	the	findings	of	research,	we	conclude	that	even	though	the	girls	living	in	an	urban	
have	parents	with	a	higher	education	qualification	as	compared	 to	 the	girls	with	a	 rural	 setup,	 there	are	
various myths and beliefs surrounding menstruation in both the setups.
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INTRODUCTION

Menstruation,	as	understood	in	a	layman’s	language,	
is the monthly discharge of blood from the vagina, to 
prepare the body for the possibility of pregnancy. The 
physiology of menstruation is primarily governed by the 
cyclical	fluctuation	of	hormones-ovarian	oestrogen	and	
progesterone, taking place in the body.

Apart from being extremely important for the 
continuation of human race, menstruation can also 
serve	 as	 a	 health	 indicator	 of	 a	 woman’s	 body.	 The	
hormonal changes that take place during menstruation 
have	 various	 effects	 on	 the	 different	 systems	 of	 the	
body.	 Oestrogens	 are	 C-18	 steroids	 synthesized	 from	
cholesterol in the ovary is a mediator of a multitude of 
biological functions.1 Several forms of oestrogen are 
active within the female body. The oestrogen receptors 
are found in hair, skin, bone, soft tissues, adrenal gland, 
thyroid gland — to name a few sites .1 Therefore, the 
level	 of	 oestrogen	 fluctuation	 is	 extremely	 important	
for the normal functioning of the systems/organs with 
oestrogen receptors.
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India is a land of cultural and social diversity 
along with co-existence of various religions. The social 
practices	of	Indian	diaspora	differ	not	only	with	religion,	
castes and beliefs, but also with geographical, economic 
and educational subdomains. The day to day activities of 
the	people	are	also	majorly	governed	by	the	part	of	the	
socio-cultural ecosystem that they belong to.

The	 various	 socio-cultural	 domains	 have	 different	
viewpoints regarding menstruation and the menstrual 
blood. Many of them pose restrictions on the menstruating 
women.2	 Majority	 of	 these	 restrictions	 arise	 from	 the	
ignorance induced stigma attached to menstruation. This 
stigmatization has led to formulation of various myths 
and practices surrounding menstruating women. 

In many societies menstruation also encompasses an 
element of secrecy, where, although menarche may be 
celebrated as a developmental milestone, menstruation 
is regarded as something about which women should 
always be discreet .3 Such is the level of discretion, that 
various euphemisms are used to address it public, or 
many a times, even privately. There is no evident reason 
known for menstruation to be perceived as “impure” 
or menstruating women to be perceived as “unclean” 
but one of the theories endorsed by western medicine 
and science is that being male is considered “normal” 
and therefore the male body is ideal .3 This results in 
most women internalizing the idea that something 
is fundamentally wrong with their bodies. 3 This 
misinterpretation	 can	 negatively	 affect	 the	 symptoms	
experienced during menstruation and have a negative 
effect	on	the	overall	body	image	of	the	woman.

There	 is	 a	 belief	 that	 menstruation	 affects	 the	
performance	 of	 women,	 by	 making	 it	 difficult	 to	
concentrate,	 displays	 poor	 judgement,	 lacks	 physical	
coordination,	exhibits	decreased	efficiency,	and	performs	
less well at school or at work.3 

Despite	 lacking	 in	 scientific	 evidence,	 subscribing	
to	 such	 belief	 could	 lead	 to	 a	 restriction	 of	 women’s	
opportunities in the workplace and as contributors to 
society in general, and this could be an important source 
of discrimination against women in society.3

The perception of menstruation that a young 
girl constructs, depends on— how she is introduced 
to menstruation, how people around her perceive 
menstruation and how aware she is about the physiology 
of menstruation. Hence this research proposes to study 
the Attitudes, Beliefs and Customs about menstruation 
in urban and rural Adolescent females.

METHODOLOGY

This cross-sectional study was conducted on 300 
subjects	 in	 the	 age	group	of	10-19	years.	 	Descriptive	
survey	research	design	was	adopted	for	the	study.Written	
informed	 consent	 was	 taken	 from	 all	 study	 subjects.	
Ethics Clearance for the research was taken from the 
Institutional Research Committee of The D.Y. Patil 
University by submitting a written detailed methodology. 
The	 study	 subjects	 comprised	 of	 a	 convenient	 sample	
of 300 adolescent girls, equally distributed over the 
rural	 belt	 of	 Khopoli	 and	 urban	 section	 of	 Mumbai,	
Maharashtra, with urban to rural ratio of 1:1.

As	 per	 the	 Review	 of	 Literature,	 a	 detailed	
questionnaire was drafted and it was validated by 2 
experts. A pilot study was conducted and appropriate 
modifications	were	made	as	per	the	suggestions	from	the	
results of the pilot study.

DATA ANALYSIS, REPRESENTATION & 
RESULTS

This	 data	 was	 analysed	 using	Microsoft	Word	 and	
Excel and the charts and graphs were prepared with 
Excel. The quantitative data was expressed as Mean ± SD. 
and qualitative variables as proportions in the study Data 
representation	was	done	by	Microsoft	Word	and	Excel.

Table 1: Socio-demographic profile of urban and 
rural population

Urban Rural
1. Age (years) 16 ± 3(years) 14 ± 1(years)

2.Age of 
menarche 12 ± 1 (years) 13 ± 1 (years)

3. Type of 
school

77%- Private,
23%-Government

53%-Government,
47%- Private

4.Proportion 
socio-economic 

status (As per the 

Kuppuswami	scale)

12%- low
27%-middle
28%-	high

23%- low
20%- middle

5.Mother’s	
education

71%-	Literate
26%- Illiterate/

Matriculate

18%-	Literate
47%- Illiterate/

Matriculate

6. Father’s	
education

73%-	Literate
18%-	Illiterate/

Matriculate

25%-	Literate
43%- Illiterate/

Matriculate
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Inference:	The	economic	profile	and	educational	status	of	the	parents	was	better	in	the	urban	population	than	the	
rural population. The mean age for menarche in the urban population was earlier than rural population.

Table 2: Beliefs and Customs:
Rural Urban

1. What	is	the	cause	of	menstruation?
Natural process 107 girls (71%) 127	girls	(85%)

Didn’t	know	the	cause 26 girls (17%) 10 girls (7%)
Curse	of	God 11 girls (7%) 7 girls (5%)

2. What	is	the	reason	for	menstruation?
Removal of impure blood 91 girls (61%) 70 girls (47%)

Reproduction 28	girls	(19%) 67 girls (45%)
Don’t	know 34 girls (23%) 6 girls (5%)

3. From	which	organ	does	menstrual	blood	come	from?
Uterus 16 girls (11%) 88	girls	(59%)

Urinary bladder 52 girls (35%) 28	girls	(19%)
Don’t	know 70 girls (47%) 19 girls (13%)

TABLE 3: Various practices followed by the menstruating women

Menstruating Women Rural Urban
1.	Shouldn’t	wear	new	clothes 72	girls	(48%) 33 girls (22%)

2.	Shouldn’t	touch	particular	objects 87	girls	(58%) 46 girls (31%)
3.	Shouldn’t	enter	temples 124	girls	(83%) 88	girls	(59%)

4.	Shouldn’t	attend	social	functions 69 girls (46%) 25 girls (17%)

Inference: It shows the various myths/practices surrounding menstruation. The most common practices (rural 
>urban)	 )are	 that	 the	menstruating	girl	 shouldn’t	wear	new	clothes,	 shouldn’t	 touch	particular	objects,	 shouldn’t	
enter	temples	and	shouldn’t	attend	social	functions.

Table 4: Ease of Communication on matters related to menstruation

Rural Urban
Difficult Easy Difficult Easy

Teacher 86% 11% 66% 35%
Mother 10% 90% 5% 91%
Father 92% 4% 75% 19%
Sister 19% 76% 7% 83%

Close Friend 23% 62% 11% 85%

Inference: 90% girls from the rural population and 
91% urban girls could easily discuss menstruation with 
their mothers. 11% girls from the rural population could 
discuss it with their teachers in comparison to 35% urban 
girls. Only 4% girls from the rural population could 
communicate freely with their fathers in comparison to 
19% urban girls.

DISCUSSION

The Attitudes, Beliefs and Customs about 
menstruation in urban and rural Adolescent females were 
studied in this research through a survey based study.

This study throws light on various factors that could 
influence	 the	 perception	 of	 menstruation	 in	 a	 young	
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girl’s	life,	which	could	in	turn	influence	her	transition	to	
womanhood	and	also	have	an	influence	on	the	variety	of	
symptoms that she experiences, related to menstruation, 
during the course of time.

It was found that the girls residing in urban areas got 
their menarche sooner than the girls residing in the rural 
areas, which is dependent on the interaction between 
genetic and environmental factors and corroborates with 
previous evidence in literature 4-6.

The educational status of the parents residing in the 
urban areas was better as compared to those residing 
in the rural areas. However, the educational status of 
the parent was not always indicative of the level of 
awareness about matters relating to menstruation.

Level of preparedness: It was observed that 12% 
of girls from the urban population and 16% from the 
rural population were not prepared for the menstrual 
cycle and had no prior knowledge about it. This lack of 
preparedness could come as a shock to the young girls as 
she could think of the menstrual blood to be pathological 
and could perceive menstruation as a disease in itself. It 
can also lead to the lack of openness about the problems 
faced by the girls regarding their monthly cycle, which 
could be a potential health hazard.

Etiology of menstruation: 5% of the girls from the urban 
population and 7% of the girls from the rural population 
thought that menstruation is caused due to curse of 
God.	This	could	be	because	of	the	scriptures	of	various	
religions shedding light on the cause of menstruation 2. It 
can further perpetuate the myth of menstrual blood being 
‘impure’.	This	can	also	be	 the	cause	of	 formulation	of	
various myths in the society about menstruation 2,3.

61% rural girls and 47% urban girls believe the reason 
for	 the	monthly	 discharge	 of	 the	 blood	 from	a	woman’s	
body	 is	 the	 removal	of	 ‘impure	blood’.	This	 is	 alarming	
scenario considering 16% rural population and 12% 
urban	 population	wasn’t	 prepared	 for	menstruation.	This	
could mean that the source from which the girls got their 
knowledge about menstruation was not completely reliable.

As observed from the study, mothers were the 
primary source of knowledge about menstruation. 
Therefore,	for	the	majority	of	the	girls,	their	mothers	are	
the link that could help them perceive menstruation as 
either a curse or a boon— a boon that is involved in the 
creation of life and is therefore extremely important in 

the continuation of the human race and maintenance of a 
normal healthy body in females.

Behaviour during menstruation: 44% rural girls and 
25% urban girls kept menstruation a secret and 44% 
rural girls and 19% urban girls were embarrassed by 
it. The cause of the secrecy and embarrassment could 
be because of them viewing menstrual blood as impure 
and thereby feeling that they themselves as a whole, are 
impure. 13% rural girls and 12% urban girls also felt that 
the	people’s	behaviour	around	them	changed	negatively	
when they were menstruating. This could further promote 
their belief that menstruation something to be ashamed 
of rather of thinking of it to be physiological. This 
could lead to them being reluctant in performing certain 
activities,	specifically	during	that	time	of	month,	which	
could	have	a	negative	 impact	on	 their	 self-confidence,	
self-esteem and growth over the years.

Systemic symptoms experienced before and during 
menstruation: The most common symptoms experienced 
by the girls during their menses included stomach pain, 
low back pain, breast tenderness, abdominal bloating, 
mood disturbance, nausea 11. Premenstrual syndrome is 
significantly	associated	with	increase	of	BMI,	sedentary	
life style, exposure to passive smoking, positive family 
history	of	PMS,	excessive	coffee	drinking,	and	frequent	
consumption of fast food 10 which are more suggestive 
of	 an	 urban	 lifestyle,	 corroborating	 with	 our	 finding,	
that the urban girls had greater prevalence of the pre-
menstrual symptoms as compared to rural girls.

Absenteeism from school: 39% urban girls and 9% 
rural girls missed school because of intolerable stomach 
pain and back pain. 27% urban girls and 22% rural girls 
missed their school because of weakness in their body.  

Common myths: The most common myths observed in 
both	the	sections	were	that	the	menstruating	girl	shouldn’t	
wear	new	clothes,	touch	particular	objects,	enter	temples,	
and attend social functions. These myths were more 
prevalent in the rural areas than in the urban areas.

Nevertheless a relatively high prevalence of these 
myths in urban areas prove that the low socio-economic 
status	or	higher	 illiteracy	 rates	can’t	be	 solely	account	
for the existence of such myths.

Lack of support system: 92% rural and 75% urban girls 
found	 it	difficult	 to	discuss	personal	matters	 like	 those	
related to menstruation with their teachers and fathers. 
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Despite having primary sex education as a part of their 
curriculum, many girls were uncomfortable discussing 
matters related to menstruation with their teachers.

Even though 90% rural girls and 91% urban girls 
found it easy to discuss matters related to menstruation 
only with their mothers. Therefore, we postulate that a 
large number of girls lack the support system that they 
might be in need of to accept this natural phenomenon 
that is, clearly, looked down upon by many in the society. 
The penetration of mass media across the masses is much 
more in urban population in comparison to the rural 
population. The presence of relatively more numbers 
of educated and working mothers have helped to boost 
the	confidence	of	the	daughters	to	accept	themselves	as	
equal and important parts of the society.

Level of physical activity: During their menses, the 
number of girls who performed any form pf physical 
activity dropped to 19% for 2-3 days/week and 4% for 
4-7 days/week.

The drop in this level of physical activity could 
be multi factorial. 25% urban girls and 13% rural girls 
experienced fatigue during their menses, which could 
be one of the factors. As mentioned earlier, 44% rural 
girls and 25% urban girls liked to keep menstruation a 
secret, and 44% rural girls and 19% urban girls were 
embarrassed	by	it.	This	could’ve	led	to	them	refraining	
from practicing certain activities. The girls could have 
also thought that they should refrain themselves from 
performing physical activities while menstruating as 
they	wouldn’t	have	known	about	the	normal	physiology	
about menstruation.

Changes in the physical appearance of the body: 38%	
rural girls and 27% urban girls had negative feelings 
about the changes in the shape and size of their breasts. 
These changes in the body are most often physiological 
in nature and negative feelings towards them implies that 
the girls were not completely aware of the importance of 
their menstrual cycle.

CONCLUSION

We	 have	 found	 in	 our	 study	 that	 menstruation	 is	
attached to a lot of stigmatisation which is carried on 
for generations at end is nurtured further by ignorance 
of common people about menstruation and its role in 
normal female physiology.

Our study also shows that this ignorance seen in the 
study population is irrespective of the educational status 
of	the	subjects.	However	there	is	a	clear	demarcation	in	
knowledge about menstruation in   the urban versus the 
rural population.

RECOMMENDATIONS

The communication gap between the parents and 
the daughters and the teachers and the student should be 
avoided as this may lead to formation of various wrong 
notions. The seminars related to menstruation should not 
only be restricted to girls, but also to the boys as they are 
the other half of the society; and the society as a whole, 
should be comfortable with the concept of menstruation 
as a whole.
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ABSTRACT

Background: Stroke is a dominant root of functional disability and altered quality of life among the people 
residing in the developed countries. Now days, Constraint induced movement therapy (CIMT) and Bimanual 
Task	training	(BMT)	has	emerged	as	optimal	motor	care	for	stroke	population.	Although,	the	efficacy	of	
these	two	regimens	were	analyzed	in	pediatrics	population,	evidence	stating	its	effectiveness	 in	adults	 is	
lacking,	which	warrants	 further	 research.	Hence,	 the	purpose	of	 this	 study	was	 to	compare	 the	effect	of	
constraint induced movement therapy to bimanual task related training for stroke patients.

Method:	30	subjects	in	the	age	group	of	50-65	years,	diagnosed	as	stroke	with	paresis	of	dominant	arm	(Grade	
4	on	Brunstorm	),	were	randomized	in	two	groups.	15	subjects	were	subjected	to	CIMT	while	the	remaining	15	
subjects	were	given	bimanual	task	training	to	improve	motor	hand	function.	The	outcome	of	interest	included	
were	Action	Research	Arm	Test	(ARAT)	and	Nine	peg	hole	test	(NHPT).	CIMT	was	administered	3	hours,	five	
times	a	week,	for	4	weeks.	BMT	was	provided	1	hour	five	times	a	week,	for	four	weeks.

Results:	On	unpaired	 t-test,	 both	 the	groups	were	 found	 to	be	 significant	 at	p<0.01.	 	However,	 there	 is	
significant	change	with	ARAT	and	NHPT	for	CIMT	than	BMT	AT	p<0.01

Conclusion: Constraint induced movement therapy appears to be optimal treatment options for improving 
the	motor	hand	function	in	subjects	with	stroke	

Keywords: Constraint induced movement therapy, Bimanual task training, Motor Hand Function, Action 
research arm test, Nine hole peg test
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INTRODUCTION

Stroke	is	a	major	cause	of	functional	disabilities	and	
decrease in quality of life of people living in industrialized 
countries. Reduced upper limb function impacts on ability 
to perform activities of daily living, which is likely to 
reduce independence and increase burden of care due 
to hemiparesis following the stroke.1 Despite millions 
of dollars being spent annually for stroke rehabilitation, 
evidence	 that	 supports	 the	 efficacy	 of	 stroke	 motor	
rehabilitation is limited, making interventions that reduce 
the impact of hemiparesis a priority.2

Many of these are traditional treatments that have 
focused	on	 regaining	control	over	 reflexive	movement	
patterns using muscle activation techniques. Recent 
innovations in technology have allowed non-invasive 
examination of brain physiology leading to new 
theories on recovery of movement control and new 
ways	to	measure	the	effects	of	therapeutic	interventions.	
Rehabilitation scientists are revisiting old models of 
movement control, while a new understanding of human 
motor performance become available.3  Rehabilitation 
for patients is fundamentally a process of relearning how 
to move to carry out their needs successfully. Research 
in motor control and motor learning has only recently 
begun to make an impact on he practice on rehabilitation. 
Motor	learning	need	not	be	rigidly	defined	in	order	to	be	
effectively	studied.4

Extensive research showed that the chronic lack 
of use of the upper extremity induced in monkeys 
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by unilateral sectioning of the dorsal cervical and 
upper thoracic spinal nerve roots (i.e.somatosensory 
deafferentation)	 could	 be	 reversed	 several	 months	 to	
years later with a physical restraint applied to the contra 
lateral,	unaffected	arm.5

According to the theory of “learned non use”, 
repeated	 disappointment	 in	 attempts	 to	 use	 the	 affected	
arm in the acute and sub acute phases can lead to negative 
reinforcement	 of	 the	 use	 of	 the	 affected	 arm.	Although,	
motor function may gradually return as the combined result 
of spontaneous recovery and rehabilitation actual use often 
seems much less than potential use.6 Within	 the	past	 few	
years, however, an increasing number of stroke clinics 
in	 industrialized	 nations	 have	 begun	 to	 offer	 constraint	
induced movement therapy to treat chronic hemiparesis.7

It has been shown that CVA induced spasticity leads 
to	 significant	 slowing	 down	 of	 unimanual	movements	
,	 alteration	 of	 multi	 joint	 co-	 ordination,	 decrease	 in	
smoothness and segmentation (multiple peak velocity) 
of reaching and grasping movements.8 Remarkably, most 
of the goal directed movements in form of bimanual 
task training in which humans engage emerge from the 
brilliantly orchestrated and co-ordinated actions of both 
hands.	This	co-ordinated	behavior	appears	effortless	 in	
most cases, suggesting that the masterful controller, the 
central nervous system (CNS) is constrained by a set of 
rules that naturally reduce this complex co-ordinated 
control problem.9

Now days, Constraint induced movement therapy 
(CIMT) and Bimanual Task training (BMT) has emerged 
as optimal motor care for stroke population. Although, 
the	 efficacy	 of	 these	 two	 regimens	 were	 analyzed	 in	
pediatrics	population,	evidence	stating	its	effectiveness	
in adults is lacking, which warrants further research.

Hence, the purpose of this study was to compare 
the	 effect	 of	 constraint	 induced	 movement	 therapy	 to	
bimanual task related training for stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2015 and August 2016 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurgangabad,	
Maharashtra,	 India.	 Subjects	 were	 referred	 by	
their healthcare providers as well as recruited via 

advertisements in local newspapers and health 
magazines. Individuals were included if they were 
between age group of 50 to 65 years, diagnosed as  stroke, 
either ischemic or hemorrhagic with paresis of an arm, 
and without cognitive impairment. Exclusion criteria 
included  any psychological disorder, any neurological 
disorder,  any recent or acute fracture of upper limb, and 
any recent upper limb surgery. 

Following screening for inclusion, all eligible 
patients completed a standardized questionnaire, which 
included information pertaining to patient demographics, 
symptom presentation including duration and mechanism, 
history of previous episodes, treatment, and employment 
status. Patients were randomly allocated into two 
groups.	 15	 subjects	 were	 subjected	 to	 CIMT	while	 the	
remaining	15	subjects	were	given	bimanual	task	training	
to improve motor hand function. BMT was provided 1 
hour	five	times	a	week,	for	four	weeks,	while	BMT	was	
provided	1	hour	five	times	a	week,	for	four	weeks.

Outcome Measures: Outcome measures of Action 
research arm test (ARAT), and Nine Hole Peg test 
(NHPT) were captured at baseline, and 4 weeks. All 
outcome measures were assessed by an independent 
observer	 who	 was	 blinded	 to	 the	 patient’s	 group	
assignment.

The	ARAT’s	 is	 a	 19	 item	measure	 divided	 into	 4	
sub-tests (grasp, grip, pinch, and gross arm movement). 
Performance on each item is rated on a 4-point ordinal 
scale ranging from: 

3: Performs test normally

2: Completes test, but takes abnormally long or has 
great	difficulty

1: Performs test partially

0: Can perform no part of test

The maximum score on the ARTS is 57 points 
(possible range 0 to 57)

The Nine Hole Peg Test was conducted with the 
non	 affected	 arm	 first.	 Timing	 was	 performed	 with	 a	
stopwatch and recorded in seconds. The stop watch was 
started	when	the	patient	touches	the	first	peg.	The	stop	
watch was stopped when the patient places the last peg 
in the container.
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Fig. 1: Nine Hole Peg Test

Treatment:	The	CIMT	 subjects	wore	 a	mitten	 on	 the	
unaffected	 side	 to	 restrict	 movement	 and	 performed	
daily	activity	tasks	through	exclusive	use	of	the	affected	
side. The treatment comprised of unimanual activities 
forcing	 to	 use	 the	 affected	 arm.	 The	 intervention	 was	
delivered 4 hours a day, comprising CIMT for 3 hours, 
five	times	a	week,	for	4	weeks.

Functional bimanual task training was performed 
in	 a	 treatment	 room	 for	 1	 hour	five	 times	 a	week,	 for	
four weeks. During this process, daily activities were 
performed	 with	 an	 emphasis	 on	 using	 both	 affected	
and	 unaffected	 upper	 extremities	 simultaneously.	 The	
bimanual task training consisted of pouring water in a 
glass, fastening a button, putting on or removing a shirt, 
folding towels, and wiping windows.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of Action research arm test (ARAT), 
and Nine Hole Peg test (NHPT) were calculated for time 
periods	of	baseline	–	4	weeks.	Student	 t-test	was	used	
to	determine	 if	 significant	differences	 (p<0.05)	existed	
within and between groups for each outcome measure at 
each follow up period.

RESULTS

CIMT	Group	included	53.33	%	of	the	subjects	in	the	
age	group	of	51-60	years	while	26.66	%	of	the	subjects	

were noticed in the age group of 51-60 Years for BMT 
group.	Out	of	15	subjects,	 there	were	60	%	males	and	
40%	females	 in	CIMT	Group	 	while	93.33	%	females	
and	6.66	%	males	in	Group	2	respectively.

Outcome measures for both groups displayed steady 
improvement	from	onset	of	treatment	to	4	weeks.	Within	
group	 and	between	group	 significance	 differences	was	
noted for Action research arm test (ARAT), and Nine 
Hole Peg test (NHPT) at p< 0.05 as displayed in table 
1, and table 2. Between-group analysis indicated that the 
CIMT	group	had	significantly	better	outcome	scores	at	
all follow-up periods compared to those receiving BMT 
(p<0.05 for all measures).

Mean	 ARAT	 Score	 was	 significantly	 improved	
in	CIMT	Group	(30.73	±	1.478)	as	compared	 to	BMT	
group (24.73 ± 1.459) at p <0.05, as shown in table 1 
and	 2.	 Similarly,	Mean	NHPT	Score	was	 significantly	
improved	in	CIMT	Group	(2.441	±	0.2461)	as	compared	
to BMT group (2.015 ± 0.2329) at p <0.05, as shown in 
table 3 and 4.

Table 1: Comparison of Mean ARAT Score in CIMT 
and BMT group patients in Pre t/t and Post t/t

Mean t-value p-value

Pre t/t
BMT 24.73 ± 1.459

2.352 0.0260
CIMT 28.93	±	1.030

Post t/t
BMT 24.73 ± 1.459

2.889 0.9612
CIMT 30.73	±	1.478

Table 2: Comparison of Mean difference in Pre t/t 
and Post t/t ARAT Score in CIMT and BMT groups

ARAT Mean t-value P-value
Pre t/t vs Post t/t BMT 11.67 8.845 <0.0001
Pre t/t vs Post t/t CIMT 5.667 2.340 0.0346

Table 3: Comparison of Mean Nine Peg Hole Test in 
CIMT and BMT group patients in Pre t/t and Post t/t

Mean ± SD t-value P-value

Pre t/t
CIMT 4.209	±	0.4083

0.2832 0.7791
BMT 4.375 ± 0.4206

Post t/t
CIMT 2.441 ± 0.2461

1.255 0.2198
BMT 2.015 ± 0.2329
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Table 4: Comparison of Mean difference in Pre t/t and 
Post t/t Nine Hole Peg Test in CIMT and BMT groups

Nine Hole Peg Test Mean t-value P-value
Pre t/t vs Post t/t CIMT 1.768 5.116 0.0002
Pre t/t vs Post t/t BMT 2.359 9.790 <0.0001

DISCUSSION

The	findings	of	 the	 study	are	novel	 as	 till	 date	no	
study has compared CIMT and BMT to improve the 
motor hand function in stroke patients. The results 
of	 the	 study	 demonstrated	 that	 there	 was	 significant	
improvement in patients who underwent CIMT than 
bimanual task training.

The result of this study correlates with one of the 
study	done	 by	George	F.	Wittenberg	 et	 al	 (2009)	who	
revealed	 that	CIMT	 is	 efficacious	 in	 promoting	motor	
function of the paretic upper limb of stroke patients. 10 
They	 quoted	 that	 CIMT	 as	 the	 first	 well	 defined	 post	
stroke motor rehabilitation which may identify changes 
in brain function and structure that accompany gains in 
motor function of the paretic upper limb. They found 
that varying patterns of change in activation within the 
sensorimotor network after CIMT, as documented on 
functional	neuroimaging	studies.	Similarly,	Wolf	S	L	et	
al (2006) also noticed that CIMT produced statistically 
significant	 and	 clinically	 relevant	 improvements	 that	
persisted	 for	 at	 least	 a	 year	 in	 subjects	 with	 stroke.11 
Stephen	J	Page	et	al.	(2004)	revealed	that	modified	CIMT	
may	 be	 efficacious	method	 of	 improving	 function	 and	
use	of	the	more	affected	arms	of	chronic	stroke	patients.3

We	also	notice	significant	results	with	Bimaual	task	
training	on	upper	limb	recovery	in	subjects	with	stroke.	
Previous	study	done	by	Kjerstin	Torre	et	al.	(2011)	also	
mentioned that bimanual co ordination is optimized around 
this	 period	 of	 recovery,	 indicating	 a	 possible	 beneficial	
effect	 of	 bimanual	 rehabilitation.12 Sleimen-Malkoun R 
et al. (2011) stated that Bimanual coordination emerges 
as	an	active,	task-specific	assembling	process	where	the	
limbs are constrained to act as a single unit by virtue of 
mutual coupling.1 They debated on two main assumptions: 
1) stroke-induced impairment of bimanual coordination 
might	 be	 anticipated/understood	 by	 comparing,	 in	 join	
protocols, changes in coupling strength and asymmetry 
of bimanual discrete movements observed in healthy 
people and those observed in stroke; 2) understanding/
predicting behavioral manifestations of decrease in 

bimanual coupling strength and/or increase in interlimb 
asymmetry might constitute an operational prerequisite 
to	adapt	therapy	and	better	target	training	at	the	specific	
needs of each patient.  They believed that these statements 
promote	 bimanual	 training	 as	 an	 efficient	 and	 adequate	
tool to facilitate the paretic upper-limb recovery and to 
restore spontaneous bimanual synergies.

In this present study, we found CIMT group 
performed better than the BMT group on upper limb 
recovery	 in	 subjects	 with	 stroke.	 Similar	 results	 has	
been noticed with the study conducted by Brunner IC 
et	 al.	 (2016)	who	mentioned	 that	modified	 constraint-
induced	 movement	 therapy	 was	 more	 effective	 than	
bimanual training in improving arm motor function.13 
Wearing	a	mitt	seems	unnecessary	for	most	patients	in	
the	 sub-acute	phase	post	 stroke	when	 focused	affected	
arm training is provided. Facchin conducted study to 
compare CIMT and BMT and concluded that grasping 
ability is responsive more to CIMT than BMT.14 A study 
conducted	 to	 find	 out	 CIMT	 effectiveness,	 concluded	
that	CIMT	was	more	effective	in	improving	grasp	than	
the controlled group and also, grasp showing retention 
of	the	treatment	effect	at	6	month	follow-up.

The possible explanation for superiority of 
CIMT over BMT can be explained in terms of 
neurophysiological studies of cortical activity after 
repetitive task practice using the paretic upper extremity. 
Liepert	 J	 et	 al.	 (2000)	 indicated	 that	 following	 CIMT	
there is a substantial increase in the amount of cerebral 
cortex representation of paretic hand muscles.15 A recent 
report by Dong Y et al. (2006) using serial functional 
magnetic resonance imaging and a precision grip task 
showed a linear reduction in ipsilateral (contralesional) 
M1 (motor cortex) activation and that the mid-point M1 
Laterality	Index	anticipated	post-CIMT	changes	in	time	
to	perform	the	WMFT.16

Our study has several limitations. First, the 
investigation of essential aspects of CIMT, including the 
extent to which the intensive CIMT schedule of delivery 
can	be	altered	and	is	ultimately	cost-effective,	requires	
further exploration. Second , incomplete detailed 
information about the anatomical location of each stroke 
and lack of information regarding the extent and use of 
medications	 limit	our	ability	 to	assess	 the	 influence	of	
these relevant variables on primary outcomes.
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CONCLUSION

Among	patients	who	had	experienced	a	first	stroke	
between 3 and 9 months prior, administration of CIMT 
resulted	in	statistically	significant	and	clinically	relevant	
improvements in paretic arm motor ability and use 
compared with participants receiving Bimanual Motor 
Task	 Training.	 These	 findings	 suggest	 that	 further	
research exploring central nervous system changes that 
accompany the observed motor gains and research on 
alternate models of CIMT delivery are warranted.
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Effect of Backward Walking Training on Gait Parameters of 
Stroke Patients

Ashwini A Kale1, Pallavi R Manathkar2, Sonali K Vispute2

1Assistant Prof., 2BPTh Interns, MGM’s Institute of Physiotherapy, Aurangabad

ABSTRACT

Background: Reduced	Walking	velocity	and	Gait	asymmetry	is	a	common	sequel	post	stroke,	which	leads	
to increased energy cost and fall risk.Backward walking has been promoted as optimal treatment strategy to 
restore	gait	pattern.	Hence,	the	purpose	of	this	study	was	to	find	out	the	efficacy	of	the	backward	walking	
training to improve the temporal and spatial components of gait parameters in stroke patients.

Method: 30	subjects	in	the	age	group	of	40-70	years,	diagnosed	as	stroke	with	asymmetrical	gait	pattern,	
were	randomized	in	two	groups.15	subjects	were	allocated	to	Conventional	walking	while	the	remaining	
15	subjects	were	given	backward	walking	in	addition	to	conventional	walking	to	improve	the	temporal	and	
spatial components of gait parameters. The outcomes of interest included were temporal and distance gait 
parameters. Both the groups were treated for 3 weeks.

Results: Backward	walking	in	addition	to	the	conventional	walking	exhibited	significant	improvement	with	
respect to the walking velocity, stride length, gait symmetry as compared to conventional walking group at 
p<0.01,on unpaired t-test.

Conclusion:	Conventional	walking	training	with	additional	backward	walking	training	is	more	effective	in	
improving temporal and spatial components of gait parameters in stroke patients.
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INTRODUCTION

Stroke is the most common cause of disability among 
adults.Approximately 700,000 individuals each year; 
about	500,000	are	new	stroke	&	200,000	are	recurrent	
stroke.1 The	 most	 severely	 affected	 activities	 are	 the	
abilities to transfer, dress and walk.3-6 variety of focal 
deficits	including	changes	in	level	of	consciousness	and	
impairment	of	 sensory,	motor,	 cognitive,	 perceptual	&	
language functions are common.7

The incidence of stroke is about 1.25 times greater 
for males than females. The incidence of stroke doubles 
in the decade after 65 years of age. Hemorrhagic stroke 
account for the largest number of death with mortality 

rates	 of	 37%	 to	 38%	 while	 Ischemic	 stroke	 have	 a	
mortality	rate	of	only	8	to	12%.	Loss	of	consciousness	
at stroke onset, lesion size, persistent severe hemiplegia, 
multiple	 neurological	 deficits	 and	 history	 of	 previous	
stroke are important predictors of mortality.7

Altered gait pattern has been reported is one of 
the	major	 issue	 following	 the	 stroke.8,9The gait of the 
person with hemiplegia has been described as slow and 
asymmetric.10-12The diminished velocity of hemiplegic 
gait has been reported with limitation in cadence, stride 
length, and gait cycle.13,14This slow walking velocity has 
been	attributed	to	decreased	joint	movement	amplitude	
and step length , while inability to produce selective 
movement	in	the	joints	of	the	LE	and	poor	balance.15,16 

Attempts to increase walking velocity by hemiplegic 
subjects	may	 result	 in	 safety	 issues	 and	 abnormal	gait	
pattern. Hence, structured walking pattern should be 
established to promote optimal gait of the stroke patients. 

Asymmetry is also common entity following 
stroke,characterized by asymmetry of timing in single 
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limb	support	phase	on	affected	and	unaffected	legs.11,17,18 
The asymmetrical gait pattern leads to increased energy 
cost and falls.19-21 Learning	to	walk	backwards	correctly	
is advised to improve movement components required 
for walking forwards.22

Although diverse approaches are employed for 
gait training, backward walking outweighs than 
conventional walk in multiple manner.23,24 In contrast 
to conventional walking, backward walking appears to 
create	more	muscle	activity	in	proportion	to	effort	than	
in forward walking.24,25 It also demands a greater oxygen 
consumption, metabolic and cardiorespiratory response 
26,27It	 combines	 hip	 extension	 with	 knee	 flexion,	 and	
useful for patients with hemiplegia with synergy pattern 
in lower extrimity.28

Although research on the motions of walking has 
been conducted actively but research on gait cycle and 
feet	contact	is	insufficient.	Therefore,	in	order	to	confirm	
the	 additive	 effect	 of	 backward	 walking	 regimen	 to	
conventional walking, well designed randomised 
controlled trial was needed.

Hence,	the	purpose	of	this	study	was	to	find	out	the	
efficacy	of	the	backward	walking	training	to	improve	the	
temporal and spatial components of gait parameters in 
stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2016 and August 2017 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurangabad,	
Maharashtra, India. Individuals were included if they 
had	first	cerebrovascular	accidents,	Unilateral	motor	or	
sensory	 deficits,	 or	 have	Lower	 extremity	Brunnstrom	
motor recovery stage at 3 or 4, Ability to walk 11 m with 
or without a walking aid or orthosis. Exclusion criteria 
included any disability which disturbs gait training, 
orthopeadic	 and	 other	 gait-influencing	 diseases,	 and	
Transient Ischeamic Attack.

Following screening for inclusion, all eligible 
patients completed a baseline examination by 
independent observer. Patients were randomly allocated 
into	 two	groups.	Group	 1(n=15)	 underwent	 traditional	
walking	 or	 conventional	 walking	 and	 Group	 2(n=15)	
underwent conventional walking with additional 
backward walking.

All participants were seen 3 times a week for 4 
weeks for a total of 12 treatment sessions.

Outcome Measures: Outcome	 measures	 of	 Gait	
parameters ( temporal and spatial or distance parameters) 
were captured at baseline, and 4 weeks. All outcome 
measures were assessed by an independent observer 
who	was	blinded	to	the	patient’s	group	assignment.

The Temporal gait parameters  included were Single 
limb support, Double limb support, Stride  time, Step 
time,	Cadence,	Speed,	etc.	While	the	Spatial	or	Distance	
gait parameters  consisted of Stride length, Step length, 
Step width, etc.

Treatment:	Subjects	 in	first	group	were	 instructed	 for	
conventional walk for 20 min and this training program 
mainly focused on gait training, strengthening, function 
&	mobility	activities.	Subjects	in	second	group	instructed	
for	additional	backward	walk.	First,	the	subject	asked	to	
take a step backwards within parallel bars and therapist 
supports	him	or	her	with	the	unaffected	hand	as	required.	
The	therapist	provides	assistance	to	move	the	subject’s	
leg	in	the	correct	pattern;	preventing	the	subjects	from	
moving	the	leg	back	in	full	extension.	When	the	subject	
moves the leg back with the correct pattern, the therapist 
gradually reduces the amount of assistance. Secondly, as 
the movement components have been practiced and the 
subjects	were	taken	over	actively	with	only	slight	help,	
the therapist facilitated walking within parallel bars. 
Finally, the distance and speed of walking backward 
were progressively increased.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of temporal and distance variables 
were	calculated	for	time	periods	of	baseline	–	3	weeks.	
Student	 t-test	 was	 used	 to	 determine	 if	 significant	
differences	(p<0.05)	existed	within	and	between	groups	
for each outcome measure at each follow up period.

RESULTS

The	mean	 age	 of	 the	 patient	 sample	was	 53.86	 ±	
9.92	for	Group	1	while	51.73	±	12.1	for	Group	2.	Out	of	
15	subjects,	there	were	53%	males	and	47%	females	in	
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Group	1	while	53%	females	and	47%	males	in	Group	2	
respectively.

Outcome measures for both groups displayed steady 
improvement from onset of treatment to 3 weeks.

In  this study , the initial gait speeds for group 1 
is 13.303±2.324 and for group 2 it is 13.294 ± 2.159 
whereas after backward walking training gait speeds for 
group	1	is	14.850±	1.741	and	for	group	2	it	is	15.8±1.428.	
The	 group	 2	 achieved	 a	mean	 gait	 speed	 15.8±	 1.428	
just	under	the	3	weeks	intervention.	The	initial	cadence	
for group 1 is 43.333± 6.320 and for group 2 it is 
43.266±7.430 where as after backward walking training 

it	 is	 48.666±4.820	 for	 group	 1	 and	 52.266±3.575	 for	
group 2.

Within	 group	 and	 between	 group	 significance	
differences	was	noted	for	temporal	and	distance	variables	
at p< 0.05 as displayed in table 1, and table 2. Between-
group analysis indicated that the Additional Backward 
Walk	 group	 had	 significantly	 better	 outcome	 scores	
at all follow-up periods compared to those receiving 
conventional walk (p<0.05 for all measures). The 
mean	cadence	and	speed	was	found	to	be	significantly	
improved	in	Group	2	as	compared	to	group	1	at	p<0.05	,	
as shown in graph 1 and 2.

Table 1: Pre-Post Treatment within group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline-3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (2.26	±	0.88)	(	1.86	±	0.63) 0.01
Double	Limb	Support	Time (2.6	±	0.91)	(2.06	±	0.88) 0.01

Stride Time (1.93 ± 0.70)  (1.46 ± 0.51) 0.04
Step Time (1.86	±	0.63)	(1.46	±0.51) 0.06
Cadence (43.33±	6.32)(48.66	±	4.82) 0.01
Speed (13.30	±	2.32)	(14.85	±	1.74	) 0.04

Distance  
Variable

Stride	Length ( 23.7 ±1.62) (23.56 ± 1.19) 0.01
Step	Length (12.2	±	0.77)	(12.16	±	0.83) 0.01
Step	Width ( 4.06 ± 0.45) ( 3.93 ± 0.56) 0.04

Table 2: Pre-Post Treatment between group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline- 3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (1.86	±	0.63)	(	1.33	±	0.48) 0.01
Double	Limb	Support	Time (2.06	±	0.88)	(1.86	±	0.63) 0.04

Stride Time (1.46 ± 0.51)  (1.73 ± 0.79) 0.02
Step Time (1.46 ± 0.51) (1.2 ±0.41) 0.01
Cadence (48.66	±	4.82)	(52.26	±	3.57) 0.02
Speed (14.85	±	1.74)	(15.8	±	1.42) 0.01

Distance  
Variable

Stride	Length ( 23.56 ±1.19) (24.26 ± 1.57) 0.01
Step	Length (12.16	±	0.83)	(12.1	±	0.84) 0.04
Step	Width (	3.93	±	0.56)	(	3.96		±	0.48) 0.03

DISCUSSION

The	 findings	 of	 this	 study	 are	 novel	 as	 till	 date	
no	 evidence	 exists	 stating	 the	 efficacy	 of	 these	 two	
regimens in stroke patients. In the present study, walking 

related factors were compared between before and after 
backward walking in addition to conventional walking 
program. Based on this we found that backward walking 
training by stroke patients improved their walking ability. 
In particular, addition of backward walking training to 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         31      

conventional walk improved the symmetry of walking 
more than the same training on the ground.

We	also	found	significant	differences	after	training	
in walking speed, cadence, stride length, step time, 
step	 length,	 proving	 the	 effectiveness	 of	 backward	
walking training. The result of the present study is in 
accordance	with	 the	findings	 of	Yang	 et	 al.	 conducted	
backward walking training for 3 weeks (3 sessions 
per week, 30 min per session) in addition to walking 
training for stroke patients in their experimental group. 
Their	 experimental	group	 showed	significant	 increases	
in walking speed and stride length, demonstrating the 
effectiveness	 of	 backward	walking	 training	 just	 as	 the	
present study did.29	 Weng	 et	 al	 studied	 the	 effect	 of	
treadmill backward walking training for stroke patients. 
The experimental and control groups received the same 
training for 3 weeks (5 sessions per week, 60 min per 
session), except that the experimental group performed 
treadmill backward walking training for 30 min in 
each	 60	min	 training	 session.	 The	 10	m	WMS	 of	 the	
experimental	 group	 increased	 significantly	 more	 than	
that of the control group.Thus, backward walking could 
become	a	beneficial	walking	training	method. 30

Winter	 et.	 al.31mentioned that backward walking 
appears to be a mirror image of forward walking. They 
reported that in order to produce the muscle activation 
pattern involved in forward walking the temporal 
cycling of the muscle contraction in backward walking 
is simply reversed. Increased feedback though the 
sensory receptors of the soles led to weight movement 
and support onto non-paretic and paretic sides in a 
proper and precise direction, as well as improvement in 
lower	limbs’	muscle	strength	and	motor	learning	ability	
and reduction in double limb support stance.This is a 
possible reason for the improve gait performance after 
additional backward walking training.

Dorian	R	K	et	al.	 stated	 that	BWT	appeared	 to	be	
a feasible important addition to stroke rehabilitation, 
and	 significantly	 improved	 the	 forward	 and	 backward	
walking speed32	One	of	the	specific	goal	in	gait	training	
is the restoration of gait symmetry in order to regain 
a physiological gait pattern. The result of this study 
suggests that additional backward walking training may 
help to improve walking abilities in stroke patients. 
Backward walking appears to create more muscle 
activity	 in	 proportion	 to	 effort	 than	 forward	 walking.	
This suggests a greater level of energy expenditure in 

backward walking than in forward walking. Additionally, 
backward walking also demands a greater oxygen 
consumption, metabolic response and cardiorespiratory 
than forward walking. 

The present study demonstrated that the patients 
with	 stroke	 can	 benefit	 in	 having	 their	 gait	 symmetry	
improved from receiving additional backward walking 
training. Therefore it is suggested that backward walking 
training should be added to the conventional walking 
training for improving gait pattern.

Some	limitations	were	identified	in	this	study.	First,	
the range of the participant choice was narrow and small. 
Thus,	further	research	is	needed	in	subjects	with	a	variety	
of ages, sex and disease. Second, this study only compared 
ground back walking in order to analyze general walking 
patterns. Additional research will provide customized 
therapeutic walking,and treadmill walking that can 
improve	insufficient	aspects	of	the	subjects.

CONCLUSION

This	 study	 confirmed	 that	Backward	Walking	was	
effective	 for	 increasing	 temporal	 and	 distance	 gait	
variables	 in	 subjects	 with	 stroke.	 In	 the	 clinical	 field,	
Backward	Walking	exercise	will	be	able	to	be	provided	
to those who lack these three elements after analyzing 
gait	 pattern	 of	 the	 subjects.	 Future	 research	 needs	 an	
intervention by each gait element through systematic 
analysis of those with inappropriate gait pattern, using 
advanced gait evaluation equipment.
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
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and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05
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 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a condition in which woman has an imbalance of 
female sex hormones. This may lead to changes in the menstrual cycle, cyst in the ovary, failure to conceive 
and other health problems. PCOS seems to run in families, too, so if someone in the family has it, they might 
be more likely to develop it. The Poly Cystic Ovaries Syndrome is considered to be most prevalent of all 
endocrine	disorders	which	women	face.	Health‐Related	Quality	of	Life	(HRQoL)	is	a	multi‐dimensional,	
dynamic concept that encompasses physical, psychological and social aspects that are associated with a 
particular disease or its treatment.2This	study	intended	to	find	out	the	Quality	of	life	in	young	adults	suffering	
from PCOS.

Methodology: 30 Diagnosed young adult females with Polycystic Ovarian Syndrome aged 25-35 years 
were	taken	for	the	study.	All	the	participants	filled	up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	body	hair	(5	items),	weight	(5	items),	infertility	(4	
items), and menstrual problems (4 items).

Results: The	mean	score	for	each	item	was,	Emotions	(8	items)	was	11.56	S.D.	2.31,	Body	Hair	7.9	SD	2.5,	
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	Problems	10.3	SD	1.8.		

Discussion: The	 results	 of	 the	 present	 study	 clearly	 show	 that	 all	 the	 domains	 of	 PCOSQ	are	 affected.	
Successful treatment of PCOS that would reduce the burden of the symptoms and associated psychosocial 
stress	should	also	have	an	important	impact	on	woman’s	HRQL.	Therefore,	the	assessment	of	HRQL	could	
add	vital	information	to	the	evaluation	of	treatment	effectiveness	in	clinical	trials	in	PCOS.	In	conclusion,	
this	research	has	highlighted	the	poor	health-related	QoL	and	high	levels	of	psychological	distress	found	in	
a woman with PCOS. Finally, the psychological health of women with PCOS should be reviewed regularly.

Keywords: Polycystic Ovarian Syndrome (PCOS), Health Related Quality of Life (HRQL), Infertility, Hirsutism 

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a condition 
in which woman has an imbalance of female sex 
hormones. This may lead to changes in the menstrual 
cycle, cyst in the ovary, failure to conceive and other 
health problems. It is a common health problem among 
teenagers	 and	 young	women.	 It	 affects	 5%	 to	 10%	of	
women in their reproductive years. These problems 
cause infertility. Research has suggested that PCOS may 
be related to increased insulin production.1

 PCOS seems to run in families, too, so if someone 
in the family has it, they might be more likely to develop 
it. Although there is no cure for PCOS, there are several 
ways to treat and manage the condition. If a girl is 

overweight,	Weight	loss	can	be	very	effective	in	lessening	
many of the health conditions associated with PCOS. 1 
Sometimes weight loss alone can restore hormone level 
to normal, causes many of the symptoms to disappear 
or become less severe. Healthy food habits and exercise 
helps to combat the weight gain. India has witnessed 
about 30% rise in PCOS cases in the last couple of years. 
Lack	of	knowledge	and	lifestyle	changes	are	considered	
to	be	the	major	factor	leading	to	this	phenomenon.	There	
is a need to increase awareness among women so as to 
avoid	major	cases	of	fertility	problems	in	the	future.		In	
more than 40% of cases, PCOS is associated with obesity, 
as well as impaired glucose tolerance, type II diabetes, 
and	the	metabolic	syndrome.	While	the	pathophysiology	
of PCOS remains unclear, insulin resistance has been 
implicated	as	a	major	causative	factor.1
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The Poly Cystic Ovaries Syndrome is considered 
to be most prevalent of all endocrine disorders which 
women face. The symptoms typically associated with 
PCOS—amenorrhoea, oligomenorrhoea, hirsutism, 
obesity, subfertility, anovulation and acne—can lead to 
a	 significant	 reduction	 in	 quality	 of	 life.	 For	 example,	
hirsutism has been shown to cause marked psychological 
stress and infertility issues can cause tensions within 
the family, altered self‐perception, and problems at 
work. Despite this, a recent systematic review revealed 
that limited research had been carried out to assess the 
impact that the symptoms and associated treatments for 
PCOS have upon the quality of life of women with the 
condition. Health‐Related	Quality	of	Life	(HRQoL)	is	a	
multi‐dimensional, dynamic concept that encompasses 
physical, psychological and social aspects that are 
associated with a particular disease or its treatment.2This 
study	 intended	 to	find	out	 the	Quality	of	 life	 in	young	
adults	suffering	from	PCOS.

METHODOLOGY

30 Diagnosed young adult females with diagnosed 
Polycystic Ovarian Syndrome aged 25-35 years were 
recruited	 from	south	Delhi	 in	 the	study	 to	find	out	 the	

quality of life. Females with diagnosis of depression, 
language	 or	 cognitive	 difficulties	 preventing	 reliable	
completion of the questionnaire, a chronic or acute 
illness	unrelated	to	PCOS	that	could	potentially	affect	the	
participant’s	quality	of	life,	Patients	who	were	pregnant	
or were having a medical or mental health crisis were also 
excluded from participation2.	All	 the	participants	filled	
up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	
body hair (5 items), weight (5 items), infertility (4 
items), and menstrual problems (4 items). Each question 
is associated with a 7-point scale in which 7 represents 
optimal function and 1 represents the poorest Function.  
Each item was weighted equally and presents the results 
as the mean score per item for each of the domains. 
Thus, the results from a domain with 4 items and from 
a domain with 7 items were both expressed as a score 
from 1 to 72.

RESULTS

The	 mean	 score	 for	 each	 item	 was,	 Emotions	 (8	
items) was 11.56 S.D. 2.31, Body Hair 7.9 SD 2.5, 
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	
Problems	10.3	SD	1.8.
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DISCUSSION

The results of the present study clearly show that all 
the	domains	of	PCOSQ	are	affected.	Successful	treatment	
of PCOS that would reduce the burden of the symptoms 
and associated psychosocial stress should also have an 
important	 impact	 on	 woman’s	 HRQL.	 Therefore,	 the	
assessment	of	HRQL	could	add	vital	information	to	the	
evaluation	 of	 treatment	 effectiveness	 in	 clinical	 trials	
in	PCOS.	The	PCOS	HRQL	questionnaire	represents	a	
new	measure	for	women	with	PCOS	and	includes	five	
domains: emotional, body hair, infertility, weight, and 
menstrual	problems.	 Investigators	can	use	 the	PCOSQ	
in either self-administered or interviewer-administered 
formats.	The	mean	 scale	 scores	on	 the	PCOSQ	 reflect	
the negative impact PCOS can have upon the quality of 
life of women with the condition. The weight seems to 
be the biggest challenge in PCOS patients.

PCOS is clearly associated with depression and 
reduced	QoL.	 This	 has	 important	 implications	 for	 the	
treatment and management of PCOS. Treatment of 
depression, although important in its own right, will have 
a	positive	effect	on	the	medical	management	of	PCOS.	
For example, depression reduces motivation yet good 
motivation is the key to compliance with medication and 
the dietary management of PCOS. In conclusion, this 
research	has	highlighted	the	poor	health-related	QoL	and	
high levels of psychological distress found in a woman 
with PCOS. Finally, the psychological health of women 
with PCOS should be reviewed regularly.

CONCLUSION

The	study	shows	 that	PCOS	affects	 the	Quality	of	
life and an early intervention should be started in view 
of well being of the patient.
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ABSTRACT

Background: There are mainly 2 types of stretching technique: active and passive techniques.1 PNF uses the 
concept of muscle relaxation being fundamental to elongation of muscle tissue. There are three stretching 
techniques included in PNF: Hold-Relax (HR), Agonist Contraction (AC), Hold-Relax with Agonist 
Contraction	(HR-AC).	The	purpose	of	this	study	to	compare	efficacy	of	Hold-Relax	and	Agonist	Contraction	
of	PNF	technique	on	hamstring	muscle	flexibility	in	healthy	females.

Objective:	To	compare	the	effect	of	Hold-Relax	(HR)	with	Agonist	Contraction	(AC)	of	PNF	technique	on	
hamstrings	muscle’s	flexibility	in	healthy	female	individuals.

Method: Study design is an interventional study and sample population taken was normal healthy female 
individuals from college area with sample size of 30. Simple random sampling method (lottery method) 
was	used.	30	subjects	having	hamstrings	muscle	tightness	which	is	examined	by	measurement	of	Active	
Knee	Extension	angle	and	Perceived	 level	of	hamstring	muscle	score	scale.	Subjects	 received	following	
treatments: group A was taken Hold and Relax stretching with 30 seconds hold for 3 times per set and 1 set 
per	day.	Group	B	was	taken	agonist	contraction	stretching	with	30	seconds	hold	for	3	times	per	set	and	1	set	
per day. In both technique therapy was given for 5days/week, 1set/day and 3 times for each set. 5 sessions 
were given.

Outcome Measures:	1.	Active	Knee	Extension	angle	

                               2. Perceived level of hamstring tightness score scale

Results:	Results	showed	improvement	in	hamstring	muscle	flexibility	in	group	A	(t	=	-7.94,	p-	<0.05)	and	
group	B	(t=	-4.75,	p<0.05)	but	more	significant	improvement	seen	in	subjects	of	group	A	(p-	<0.05).

Conclusion:	Result	of	present	study	showed	that	Hold	&	Relax	technique	is	more	effective	in	increasing	
flexibility	of	hamstring	muscle	compared	to	Agonist	Contraction	technique.

Keywords: Hamstring flexibility, PNF, Hold and Relax, Agonist Contraction

INTRODUCTION

In	the	literature,	the	terms	“flexibility”	and	“muscle	
length” are often used synonymously when referring to 
the ability of muscles to be lengthened to their end range. 
Flexibility	refers	to	the	total	range	of	motion	of	a	joint	
or	group	of	 joints.	The	structural	characteristics	of	 the	
joints	 and	 the	mechanical	 properties	of	 the	 connective	
tissues	 of	 the	 muscle	 tendon	 structures	 largely	 affect	

the	 extent	 of	 movement	 around	 a	 given	 joint.	 The	
specificity	 of	 movement	 that	 a	 person	 performs	 in	
regular physical activities and stretching methods often 
define	the	development	and	improvement	of	the	body’s	
range of motion. Muscles undergo adaptive shortening 
when maintained in a shortened position for a long time. 
Clinically it has been proposed that a muscle which 
does not undergo periodic lengthening will develop a 
decreased resting length and extensibility. A series of 
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studies	have	been	done	in	the	field	of	methods	to	improve	
muscle	 flexibility	 which	 have	 shown	 contradicting	
results.	Stretching	 is	defined	as	“therapeutic	maneuver	
used to increase extensibity of soft tissue, thereby 
improving	flexibility	by	elongating	structures	that	have	
adaptively shortened.”1 There are mainly two types of 
stretching technique: active and passive techniques.1 A 
proper	stretching	program	is	key	to	improve	flexibility.	
There	are	many	studies	on	effectiveness	of	passive	versus	
active stretching. Many researchers prove that active 
stretching	is	more	beneficial	in	short	span	than	passive	
stretching.2	There	are	limited	studies	on	effectiveness	of	
active stretching technique.

A	shortened	muscle	may	create	imbalance	in	joints	
and	faulty	postural	alignment	that	may	lead	to	injury	and	
joint	dysfunction.		A	lack	of	flexibility	in	the	hamstrings	
is	thought	to	spike	the	risk	of	hamstring	injury.2 Indeed, 
research has suggested that athletes who have a history 
of	 hamstring	 injury	 have	 significantly	 less	 hamstring	
flexibility	compared	to	uninjured	fellow	athletes	and	are	
also	 very	 prone	 to	 the	 recurrence	 of	 hamstring	 injury.	
Thus there has been considerable interest that upgrade 
hamstring	 in	 athletes.	 The	 stiff	 and	 short	 hamstring	
muscle tendon unit may be a risk factor for low back 
pain and the development of patellar tendinopathy. 
As documented in several studies, incidence rates of 
hamstring strains range between 7.1% and 30% with 
relatively	 high	 recurrence	 rates	 between	 18%	 and	 34	
%.3 A tight hamstring causes increased patellofemoral 
compressive force, which may eventually lead to 
patellofemoral syndrome.4  

Stretching	 is	 used	 as	 part	 of	 physical	 fitness	
and rehabilitation programs because it is thought to 
positively	influence	performance	and	injury	prevention.	
Numerous studies have been conducted to investigate 
the	effectiveness	of	 stretching.2 Regardless of the type 
of program; the goal of stretching is often to change the 
physical characteristics of connective tissue. Connective 
tissue is a viscoelastic structure capable of plastic and 
elastic changes. The viscous property of connective 
tissue allows it to go through a permanent change in 
structure. Elastic properties refer to the connective 
tissues	 ability	 to	 regain	 its	 original	 length.	 When	 an	
applied stretch to a connective tissue is removed, the 
elastic components recover their original length and the 
viscous components remain deformed. The amount of 
elastic and viscous deformation can vary considerably, 

depending on the amount of applied force and tissue 
temperature. Theoretically, stretching protocols produce 
deformational changes that lengthen the connective 
tissue	and	increase	joint	ROM. 

PNF uses the concept of muscle relaxation being 
fundamental to elongation of muscle tissue. In theory it is 
performed in a way that uses the proprioceptive abilities 
of	 the	GTO	(Golgi	Tendon	Organ)	and	muscle	spindle	
to relax or inhibit the muscle in order to gain a more 
effective	 stretch.	 It	 does	 by	 using	 autogenic	 inhibition	
and	 reciprocal	 inhibition.	 When	 muscle	 is	 stretched	
and	 the	 subject	 voluntarily	 performs	 an	 isometric	
contraction,	 it	 is	 thought	 that	 the	 Golgi	 tendon	 organ	
reflexively	is	stimulated	inhibiting	or	relaxing	the	muscle	
and thereby allowing the muscle to elongate. There are 
three stretching techniques included in PNF: Hold-
Relax (HR), Agonist Contraction (AC), Hold-Relax 
with Agonist Contraction (HR-AC). Some studies have 
shown that Proprioceptive Neuromuscular Facilitation 
(PNF) and Contract-Relax (CR) stretches may be 
most	 effective.	 But	 there	 are	 very	 limited	 studies	 that	
conclude	which	stretching	technique	is	more	effective	in	
improving	hamstrings	muscle	flexibility	so	this	study	is	
an	effort	to	find	out	either	HR	is	more	effective	or	AC	in	
healthy female individuals. 

 In Hold-Relax procedure, the range limiting muscle 
is	first	lengthened	to	the	point	of	limitation	or	to	extent	
that	 is	 comfortable	 for	 the	 subject.	 The	 subject	 then	
performs isometric contraction for 5 to 10 seconds 
followed by voluntary relaxation of the tight muscle. 
The limb is then passively moved into the new range 
as range limiting muscle is elongated and held for 20 
seconds. This can be repeated for 3-4 times.1

In	 AC	 stretching	 technique	 subject	 isometrically	
contracts muscle that is opposite to range limiting muscle 
(antagonist-quadriceps) and then hold end range position 
at least for several seconds. The movement of the limb is 
independently	controlled	by	the	subject	and	is	deliberate	
and slow, not ballistic.1	The	AC	 technique	 is	 effective	
when	 significant	 muscle	 guarding	 restricts	 muscle	
lengthening	 and	 joint	 movement	 and	 less	 effective	 in	
reducing chronic contractures. This technique is also 
useful when a patient cannot generate a strong, pain free 
contraction of range limiting muscle, which must be 
done	during	the	HR	procedure.	But	AC	is	less	effective	
if	subject	has	close	to	normal	flexibility.
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MATERIAL AND METHOD

Subjects: This study was approved by the Institutional 
review board and ethical Committee. The background 
of this two group comparative study was explained 
to	 the	 subjects	 in	 their	 language	 and	 the	 subjects	who	
were willing to participate were included into the study 
following an informed written consent. The sample was 
limited	to	the	female	sex	due	to	the	subjects’	availability	
of	this	gender.	The	subjects	who	full	filled	the	inclusion	
criteria were.

Inclusion Criteria 

	 1.	Healthy	females	between	18	and	40	years	

	 2.	Active	 Knee	 Extension	 ROM	 is	 less	 than	 160	
degrees

Exclusion Criteria:	Subjects	excluded	were	those	with	
history of:

 1. Higher cortical lesions

 2. Trauma 

 3. Paralysis

 4. Presence of adhesions and scar tissue

 5. Spasticity

 6. Hamstring repair or surgery, tendon transfers 

	 7.	Any	recent	hip	or	knee	injury

	 8.	Knee	deformities–e.g.	genu	varum,	genu	valgum,	
genu recurvatum 

	 9.	Hyper	mobile	joints

	 10.	Uncooperative	subjects

Materials to be used

 1. Assessment form

 2. Consent form

	 3.	Goniometer

 4. Plinth

 5. Pelvis stabilizing belt

 6. Pen

 7. Paper

	 8.	Marker

 9. Data collecting sheet

PROCEDURE

The study was done at the Physiotherapy 
Department, for a period of one week. The sample size 
was	calculated	to	be	15	in	each	group.	The	subjects	were	
randomly allotted to one of the groups using lottery 
method.	Subjects	of	each	group	received	the	following	
treatments:	Group	A	-	30	seconds	of	HR	stretching	for	
hamstrings muscle for 3 times per set for 5 days in a 
week,	Group	B	-	30	seconds	of	AC	stretching	for	3	times	
per set for 5 days in a week for hamstrings muscle.

Outcome Measures: Flexibility of Hamstrings muscle 
in the form of Perceived level of hamstrings tightness 
score	scale	and	Active	Knee	Extension	(AKE)	angle	with	
hip	flexed	 to	90	degrees	 in	 supine	was	 recorded	using	
goniometer before and after the treatment protocol.

 1. Active Knee Extension Angle:	 Goniometric	
hamstring length via the knee angle was measured 
in	the	supine	position.	All	subjects	had	their	lumbar	
lordosis supported with a lumbar roll. The distal 
tip of the lateral malleolus was marked. Therapist 
1	placed	the	hip	into	flexion	until	the	femur	was	
perpendicular to the exam table. Therapist 2 then 
placed a goniometric lever over the femur and the 
other lever toward the marked lateral malleolus. 
Therapist	 1	 then	 extended	 the	 knee	 until	 firm	
end feel was achieved; the knee angle was then 
recorded.	The	ankle	was	relaxed	during	the	final	
knee angle measurements. (Fig. 1)

Figure 1: Measurement of Active Knee Extension angle

 2. Percieved Level of Hamstring Tightness Score 
Scale:

	 	0	=	no	perceived	level	of	tightness

	 	1	=	occasionally	feel	hamstring	are	tight
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	 	2	=	frequently	feel	hamstring	are	tight

	 	3	=	constantly	feel	hamstring	are	tight.

Stretching Protocol: Stretching maneuvers and verbal 
commands were previously standardized with the 
researchers being involved in the study protocol. The 
participants were instructed on the maneuver before 
the	 procedure.	 Position	 of	 subject	 was	 supine	 with	
knee	 extension	 with	 hip	 flexion.	 Subjects	 of	 group	
A underwent HR stretching and the stretching was 
performed by having the participant in supine position 
and left thigh stabilized by the researcher with the aid of 
a	towel.	The	researcher	passively	flexed	the	participant’s	
right hip to 90 degrees and then extended knee up to his/ 
her pain threshold and position in which discomfort in 
the hamstrings was reported was marked as the starting 
position,	 at	 this	 starting	 point,	 subject	 was	 asked	 to	
perform isometric contraction of hamstring muscle 
and hold for 5-10sec. It was followed by voluntary 
relaxation of hamstrings muscle. The limb was then 
passively moved in new range as range limiting muscle 
was elongated.(Fig. 2)

Figure 2: Procedure of HR technique

Figure 3: Procedure of AC technique

Subject	of	group	B	underwent	AC	stretching	and	in	
this	subject	was	asked	to	concentrically	contracts	muscle	
opposite to range limiting muscle e.g. quadriceps and 
then hold end range position at least for 10 seconds. In 
this	 study	 subject	 was	 asked	 to	 keep	 knee	 into	 slight	
flexion	position	then	extend	knee	at	end	range	so	there	
was reciprocal inhibition of hamstring muscle and 
relaxation of hamstring muscle was occurred. After that 
move	the	limb	actively	by	subject	up	to	new	length	of	
hamstring muscle. (Fig. 3)

FINDINGS

Various studies have been conducted in the past to 
assess	the	effects	of	various	interventions	on	improving	
hamstrings	 flexibility.	 However	 limited	 studies	 have	
been performed which evaluated that which stretching 
technique	 is	 more	 effective	 to	 improve	 hamstrings	
muscle	 flexibility.	 The	 finding	 of	 this	 study	 is	 Hold	
and	Relax	was	found	to	be	more	effective	in	improving	
the length of hamstrings muscle among healthy young 
female	subjects	when	compared	to	Agonist	Contraction	
stretching technique.

RESULT

Post data were collected. For statistical analysis t-test was applied for comparison of within group and between 
group	differences	using	SPSS	14.	

Table 1: Mean value of knee angle in both group A & B and t value of same

Groups Pre (mean ± SD) Post (Mean ± SD) t-value p-value Significant
Group-A 45.60 ± 4.30 32.80	±	4.52 7.94 0.36 Yes
Group-B 41.87	±	3.85 35.73 ± 3.19 4.75 0.49 Yes
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Table 2: Mean difference of knee angle between group A & B

Groups Mean ± SD t-value p-value Significant
Group-A 12.80	±	3.28 5.647 0.475 YesGroup-B 6.46	±	2.85

Table 3: Mean value of scale & t value of same within group A&B

Groups Pre (mean ± SD) Post (mean ± SD) t-value P-value Significant
Group	A 2.60 ± 0.51 1.20 ± 0.67 6.42 0.293 Yes
Group	B 2.53 ± 0.52 1.53 ± 0.13 5.31 0.10 Yes

Table 4: Mean difference of A & B group,t value of between group A&B

Groups Mean ± SD t-value P-value Significant
A(HR) 1.4 ± 0.50 2.45 0.29 YesB(AC) 1	±	0.38

	 5.	Cheraladhan	 E.	 Sambandam,	 Sejal	 N.	 Sailor,	
Tiruttani Ramesh. Comparison of immediate 
effect	 of	 mulligan	 bent	 leg	 raise	 technique	 vs.	
passive stretching on hamstring tightness in 
healthy female volunteers International Journal of 
Current Research and Review. 2011 03(5).

	 6.	Gopi	S.	Mistry,	Neeta	 J.	Vyas,	Megha	S.	Sheth.		
Comparison	of	hamstrings	flexibility	 in	 subjects	
with chronic low back pain versus normal 
individuals.	 Journal	 of	 Clinical	&	 Experimental	
Researc. 2014 2(1).

 7. Sharman M, Cresswell A, Riek S. Proprioceptive 
Neuromuscular Facilitation Stretching: 
Mechanisms and Clinical Implications. Sport 
Med, 2006; 36(11): 929-939

	 8.	Rowlands	 AV,	 Marginson	 VF,	 Lee	 J.	 Chronic	
flexibility	 gains:	 effect	 of	 isometric	 contraction	
duration during proprioceptive neuromuscular 
facilitation	 stretching	 techniques.	 Res	 Q	 Exerc	
Sport, 2003; 74(1):47- 51

	 9.	Etnyre	BR,	Abraham	LD.	H-reflex	 during	 static	
stretching and two variations of proprioceptive 
neuromuscular facilitation techniques. 
Electroencephalogr	 Clin	 Neurophysiol,	 1986;	
63(2): 174-179

	 10.	Wallin	 D,	 Ekblom	 B,	 Grahn	 R,	 Nordenborg	 T.	
Improvement	of	muscle	flexibility:	a	comparison	
between	two	techniques.	Am	J	Sport	Med,	1985;	
13(4):	263-268

	 11.	Etnyre	 BR,	 Lee	 EJ.	 Chronic	 and	 acute	 flexibility	
of	men	 and	women	using	 three	different	 stretching	
techniques.	Res	Q	Exerc	Sport,	1988;	59(3):	222-228

There	is	also	significant	improvement	in	flexibility	
by	using	AC	technique	but	not	significant	as	HR	results.

CONCLUSION

Result	of	present	study	showed	that	Hold	&	Relax	
technique	 is	more	 effective	 in	 increasing	 flexibility	 of	
hamstring muscle compared to Agonist Contraction 
technique.
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ABSTRACT

Background: Adhesive Capsulitis is most common in patients with Diabetes Mellitus. It limits the daily 
activities of the patient by causing pain around their shoulder and reducing range of motion (ROM) of their 
joints.	Therapeutic	exercises	are	given	 in	 institution	as	well	as	at	home	as	home	program.	But	 there	are	
patients	who	are	unable	 to	attend	clinic	regularly	due	to	 low	economic	condition,	 lack	of	 time,	 jobs	and	
household	chores.	The	purpose	of	this	study	is	to	assess	the	efficacy	of	supervised	Occupational	Therapy	
programme and home programme in patients of Adhesive Capsulitis with Diabetes Mellitus.

Methodology: 35	subjects	were	taken	and	assessed	at	the	beginning	and	re-evaluated	at	the	end	of	4	week	
rehabilitation program, using the following:

Shoulder pain and disability index (SPADI)

Universal	Goniometer	for	range	of	motion	of	shoulder

Occupational therapy evaluation performa 

Result:	Though	patients	of	both	 the	groups	 showed	no	 significant	difference	 in	mean	value	of	 any	of	 the	
variables	which	means	both	supervised	OT	as	well	as	home	based	OT	are	equally	effective	in	bringing	the	
improvement	in	adhesive	capsulitis	patients	in	terms	of	pain	and	ROM	but	the	mean	disability	score	of	subjects	
of	supervised	OT	group	(12.32)	was	found	to	be	better	than	those	doing	exercises	at	home	(18.90)	which	means	
to have more improvement in shoulder disability, supervised OT is better than the home program.

Conclusion: The	findings	of	the	study	suggests	that	home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute for adhesive capsulitis patients with diabetes 
mellitus, but to have better improvement in shoulder disability supervised OT is better than home based 
exercise program.
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Corresponding Author:
Dr.	Deepshikha	Gupta
Assistant Professor, Department of Rehabilitation Sciences
Jamia Hamdard, New Delhi
Mobile:	9650823750
Email:	otdeepshikha93@gmail.com

INTRODUCTION

Among the general musculoskeletal conditions, 
Adhesive Capsulitis is one of the most common 
conditions	 to	 affect	 the	 general	 population.	 Adhesive	
capsulitis	 is	 reported	 to	 affect	 2-5%	 of	 the	 general	
population,[2] increasing to 19% with type 2 Diabetes 
and thyroid diseases.[3] The condition is most commonly 
reported between the ages of 40 and 65 years.[4] It occurs 
as	the	area	around	shoulder	joint	thickens	and	contracts.	
It sometimes also occur due to prolonged immobilisation 
of	shoulder	joint.
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Adhesive capsulitis limits the daily activities of 
the patient by causing pain around their shoulder and 
reducing	 range	 of	 motion	 (ROM)	 of	 their	 joints.[5] 

Adhesive Capsulitis especially decreases the abduction, 
internal rotation and external rotation of the shoulder and 
the patient in the initial phase complains of limitation in 
their	activities	and	pain	in	the	shoulder	joints	(Hamdan	
et al. 2003). Based on the etiology Adhesive capsulitis 
can	 be	 classified	 as	 primary	 and	 secondary.	 Primary	
Adhesive Capsulitis is an idiopathic condition where 
the exact underlying cause is unknown.[6]Adhesive 
Capsulitis associated with a known underlying disorder 
is considered to be secondary.[7] The freezing phase is 
marked	by	a	gradual	onset	of	diffuse	shoulder	pain	lasting	
from	2-9	months.	The	stiffening	phase	 is	characterised	
by progressive loss range of motion that may last up to 
1	year.	The	final,	thawing	phase	constitutes	a	period	of	
gradual motion improvement. Once in this phase, the 
patient may require up to 9 months to regain a functional 
ROM. [8]	[9]	[10]	[11]

Proprioceptive Neuromuscular Facilitation (PNF) 
stretch is one of the various interventions used by 
occupational therapist to treat conditions of shoulder 
complex. PNF stretch is a technique commonly used in 
clinical environments to enhance both active and passive 
range of motion with the ultimate goal being to optimize 
motor performance and rehabilitation.[14] 

Rehabilitation program can be given under 
supervision of therapist in the center as well as home 
program. But there are patients who are unable to attend 
clinic regularly due to low economic condition, lack of 
time,	 jobs	 and	 household	 chores.	 This	 study	 is	 being	
conducted	to	assess	 the	efficacy	of	 institution	based	as	
well as home program for patients of Adhesive Capsulitis 
with Diabetes Mellitus.

MATERIAL AND METHOD

Study Design: A comparative Experimental Research 
Design

Subjects: A convenience sample of 35 patients were 
taken. Males and females of Adhesive Capsulitis with 
Diabetes Mellitus, with age group 40-60 were included. 
Those with history of any life threatening disease or 
history	of	 any	musculoskeletal	 injury,	 traumatic	 injury	
or shoulder pain due to fracture or any other pathology 
in past 6 months were excluded. 

Procedure: Necessary permission was taken from 
head of rehabilitation department for data collection.
Subjects	 were	 informed	 about	 the	 nature	 of	 the	 study	
and consent form was taken. 35 patients of Adhesive 
Capsulitis with Diabetes Mellitus were taken after the 
fulfilment	of	exclusion	and	inclusion	criteria.	They	were	
divided into two groups, institution based supervised 
occupational therapy program and home based exercise 
program, randomly. There were 16 patients in supervised 
occupational therapy group and 19  in home based 
occupational therapy group. Each patient was assessed 
on OT evaluation performa, universal goniometry and 
Shoulder Pain and Disability Index (SPADI). Patients in 
Institution based supervised occupational therapy group 
came to the department 5 days a week 45 minutes each 
session for 4 continuous weeks.

Patients getting home based exercise programme 
were called for follow up at the end of two weeks and 
all the activities were graded. They were given home 
exercise program pamphlet with exercises, dosage and 
precautions explained in it. All 35 patients were re-
evaluated at the end of 4 week rehabilitation program 
on	the	same	scales	to	see	the	difference	in	the	dependent	
variables.

OUTCOME MEASURES/SCALES

Shoulder Pain and Disability Index (SPADI): It is 
a self- administered questionnaire consisting of items 
grouped into pain and disability subscales. Rating is on 
visual analogue scale and the mean of the two subscales 
are combined to produce a total score ranging from 0 
(best) to 100 (worst). The SPADI was designed to 
measure the impact of shoulder pathology in terms of 
pain and disability for both current status and change 
over time. SPADI can be used as an outcome measure in 
Adhesive Capsulitis patients.8

Universal Goniometer for Range of Motion of 
Shoulder

It is the instrument most commonly used to measure 
joint	position	and	motion	in	the	clinical

Setting. Typically the design includes a body and 
two thin extensions called arms - a

Stationary arm and a moving arm. In this study a full 
circle goniometer has been Used.
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Occupational Therapy Evaluation Performa

DATA ANALYSIS

Master chart was prepared on the excel sheet 
taking	the	pre	and	post	values	of	the	different	variables	
of SPADI and ROM for both the groups. Paired t-test 
was used to compare the pre-test and post-test values 
of shoulder pain, shoulder disability and shoulder 
range of motion as measured on SPADI and Universal 
Goniometer	 respectively	 through	 SPSS	 software	 17.0.	
Mean of age and gender of all 35 patients was taken. 
Mean, standard deviation and t-value for all the variables 

of SPADI (pain, disability and total SPADI score) and 
ROM	(flexion,	abduction,	external	rotation	and	internal	
rotation) was taken for both the groups.

FINDINGS

Data was analyzed using paired t-test for both the 
groups and the t-value for pain score, disability score, 
total	SPADI	score,	flexion,	abduction,	external	rotation	
and internal rotation of shoulder were respectively as 
shown	 in	 TABLE-1,	 TABLE-2,	 TABLE-3,	 TABLE-4,	
TABLE-5,	TABLE-6	and	TABLE-7	respectively.

Table 1: Comparison of pre and post pain score between group 1 and group 2

Pain
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 60.88 12.87 61.26 14.746 .082NS

Post 21.00 11.825 21.79 8.297 .231NS

NS	=	Non-significant

Table 2: comparison of pre and post of disability score between group 1 and group 2

Disability
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 46.92 10.065 42.85 15.653 .895NS

Post 12.32 9.240 18.90 9.989 2.008*

NS=	non-significant;	*significant	at	.05	level

Table 3: comparison of pre and post of total SPADI score between group 1 and group 2

Total SPADI
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 52.72 10.489 50.34 14.126 .557NS

Post 17.52 8.330 20.07 8.730 .882NS

NS	=	Non-significant

Table 4: comparison of pre and post of flexion between group 1 and group 2

Flexion
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 134.06 27.339 113.42 33.419 1.950NS

Post 165.00 16.330 157.37 18.810 1.269NS

NS	=	Non-significant
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Table 5: comparison of pre and post of abduction between group 1 and group 2

Abduction
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 93.75 37.925 95.79 27.349 .184NS

Post 134.06 35.927 131.84 28.685 .203NS

NS= Non-significant

Table 6: comparison of pre and post of external rotation between group 1 and group 2

External rotation
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 38.75 23.274 39.21 21.296 .061NS

Post 62.19 26.011 63.68 23.502 .179NS

NS= Non-significant

Table 7: comparison of pre and post of internal rotation between group 1 and group 2

Internal 
rotation

Group 1 (N = 16) Group 2 (N = 19)
t-value

Mean Standard deviation Mean Standard deviation
Pre 53.44 12.612 48.68 14.705 1.016NS

Post 69.69 4.644 66.32 6.840 1.672NS

NS=	Non-significant

Inference: The	 t-value	 of	 pre	 pain(.082)	 and	 post	
pain(.231), pre total SPADI score (.557) and post total 
SPADI	score	(.882),	pre	flexion	(1.950)	and	post	flexion	
(1.269),	pre	abduction(.184)	and	post	abduction	(.203),	pre	
external rotation(.061) and post external rotation(.179), pre 
internal rotation(1.016) and post internal rotation(.1672) 
suggests	 results	 to	 be	 non-significant	 for	 both	 groups,	
which	means	home	based	OT	program	is	as	effective	as	
supervised OT program for patients of adhesive capsulitis 
with	diabetes	mellitus.	But	t-value	of	pre	disability(.895)	
and	post	disability(2.008)	suggests	result	to	be	significant	
p<.05 for group 1, which means supervised OT program 
had	 better	 effect	 on	 shoulder	 disability	 of	 adhesive	
capsulitis with diabetes mellitus.

DISCUSSION

The	purpose	of	this	study	was	to	assess	the	efficacy	
of occupational therapy intervention in both home 
based program as well as supervised occupational 
therapy program in patients of Adhesive Capsulitis with 
Diabetes	Mellitus.	Total	35	subjects	were	taken	and	were	
divided into two groups randomly. They were given 

supervised occupational therapy program in institute and 
home based occupational therapy program respectively. 
Occupational therapy evaluation performa and shoulder 
Goniometry	 was	 done	 on	 the	 subjects.	 Shoulder	 pain	
and	 disability	 index	 (SPADI)	 was	 filled	 by	 them	 and	
scoring was done accordingly as it was suggested by 
Einar		Kristian	Tveita	et	al	in	2008	that	SPADI	can	be	
used as an outcome measure in patients with adhesive 
capsulitis.8	 From	 the	 35	 subjects	 24	 were	 female	 and	
11 were males. In group 1, there were 3 males and 13 
females	whereas	in	group	2,	there	were	8	males	and	11	
females.	Age	group	of	the	subjects	was	40-60	years	with	
the mean age 49.937 for group 1 and 49 for group 2.

The rehabilitation programme consisted active 
ROM, active assistive ROM, active stretching and 
strengthening	 exercises	 of	 shoulder	 joint	 as	 well	 as	
precautions	for	the	care	of	affected	shoulder.	Sarah	Russell	
also conducted a blinded, randomized, controlled trial 
in 2013 assessing conservative management strategies 
for frozen shoulder.18The treatment for supervised 
OT group was given for 45 minutes per session for 5 
sessions a week. Home based OT group was also asked 
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to do the exercises for 5 days a week, once in a day. The 
rehabilitation program was run for 4 weeks for both the 
groups as it was concluded by Jurgel J et al in 2005 that a 
4 week rehabilitation program improved shoulder active 
range of motion in patients with frozen shoulder.21

The result of the present study suggests that home 
based	 exercise	 program	 is	 as	 effective	 as	 supervised	
occupational therapy program given in institute for 
adhesive capsulitis patients with diabetes mellitus. 
Result is supported by the study of Rupali Sen et al 
in 2014 who did a comparative study on home-based 
exercise program Vs. institution based occupational 
therapy	in	improving	hand	skills	in	post	collies’	fracture	
and concluded that both home exercise program and 
institution based occupational therapy are equally 
important	 for	 reducing	 pain	 and	 stiffness	 and	 also	 for	
increasing pain free ROM, muscle strength and hand 
skills	in	colles’	fractures.17 Though patients of both the 
groups	showed	no	significant	difference	in	mean	value	
of any of the variables which means both supervised 
OT	as	well	as	home	based	OT	are	equally	effective	 in	
bringing the improvement in adhesive capsulitis patients 
in terms of pain and ROM but the mean disability score 
of	subjects	of	supervised	OT	group	(12.32)	was	 found	
to	be	better	than	those	doing	exercises	at	home	(18.90)	
which means to have more improvement in shoulder 
disability, supervised OT is better than the home 
program.	This	difference	is	supported	by	Sarah	Russell	
et al who, in 2013, found that hospital based exercise 
class can produce a rapid recovery from frozen shoulder 
and	is	more	effective	than	a	home	exercise	program.18

CONCLUSION

The	 findings	 of	 the	 study	 suggests	 that	 there	 is	
no	 significant	 difference	 in	 the	 mean	 value	 of	 pain	
and ROM of shoulder between two groups but the 
mean	 disability	 score	 of	 subjects	 of	 supervised	 OT	
group (12.32) was found to be better than those doing 
exercises	 at	 home	 (18.90).	 Thus	 it	 is	 concluded	 that	
home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute 
for adhesive capsulitis patients with diabetes mellitus, 
but to have better improvement in shoulder disability 
supervised OT is better than home based exercise 
program.	 Thus	 the	 patients	 who	 cannot	 afford	 the	
regular hospital charges or live in remote areas with poor 
availability of rehabilitation services or due to any other 

significant	 reason	 cannot	 come	 to	 the	 institute,	 can	be	
given home based exercise program, with proper follow 
ups, for improvement in the symptoms.
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ABSTRACT

Introduction: Foot pain is one of the presenting musculoskeletal condition usually encounter by Physical 
therapists. It is also found that fashion trends led the choices of footwear especially among females and 
there’s	vast	range	of	versatility	in	female	footwear.

Objective: This study was conducted to determine the frequency of foot pain and its association with foot 
wear in young female DPT students.

Method: The cross-sectional survey design was used. A self-administered questionnaire was distributed 
among	333	female	students	aged	18	to	25	years.	Data	forms	was	divided	and	distributed	between	all	five	
years	of	DPT	in	IPMR	and	Ojha	campus	of	Dow	University	of	Health	Science.

Results: More than half (56.6%) of the participants reported foot pain in past three months using NIS 
(numeric intensity scale). 53.7% of the participants thought that this pain was associated with footwear. 
Among	footwear	choices	jogger’s	and	canvases	was	the	first	choice	followed	by	pumps	&	pointed	toe	box	
as second choice, 52.3% and 30.9% respectively. Statistically, there were found no association between foot 
pain and foot wear.

Conclusion: The results of the study has shown that more than half of the participant experienced foot pain 
disregarding	the	fact	of	jogger’s	and	canvases	was	the	top	most	choice	of	participants.	Therefore,	there’s	
needing to create awareness regarding footwear choices that accommodates the foot biomechanically and 
ergonomically in correct position.

Keywords: Foot pain, foot wear, Hallux valgus.
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INTRODUCTION

Foot pain is one of the common musculoskeletal 
conditions that is being treated by physical therapist 
[1} In a recent APMA (American Podiatric Medical 
Association) survey 51% of adults reported that they 
have restricted activities of daily livings due to foot pain, 
still they have little knowledge about podiatrist and they 
would rather seek primary care physician (PCP)[2].

It is highly prevalent, as one in three people 
aged above 65 years experienced foot pain. [3][4][5][6]. 
Factor  may be responsible for producing foot pain 
like	 increased	 age,	 gender,	 ill-fitted	 footwear,	 obesity	
and chronic degenerative diseases[2]. A study held in 
Northwest	Adelaide,	Australia	indicated	that	one	in	five	
people	 over	 age	 18years	 have	 reported	 foot	 pain	with	
higher prevalence in females [7]. In Asian population, 
50 percent of young urban working women reported 
recurrent	 nontraumatic	 foot	 pain	 and	 68.4%	 believed	
that the pain is associated with the footwear they wore 
at work [3].

The	popular	summertime	Flip-flops	 tends	 to	cause	
heel	pain	and	conditions	like	overuse	injuries	of	muscle	
(tibialis	anterior)	and	 toes	 that	have	been	 identified	by	
podiatrists [13].	 Furthermore,	 walking	 with	 flip-flops	
resulted in shorter stride, decreased stance time, and 
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smaller	ground	reaction	force	(GRF)	impulse,	and	larger	
ankle contact angle in comparison with running shoes 
among both gender [8].

It has also been evident that wearing high heels and 
shoes with pointed toe box to be associated with the 
development of corns, lesser toe deformity and hallux 
valgus (bunion) [10].

The shoe toe box (shape and volume) is also 
significant	 in	 terms	 of	 producing	 ill-effects	 on	 foot’s	
health like high heels. Decreased volume of toe box 
causes cramping of the toes that have been linked 
to	 produce	 foot	 deformities,	 joint	 pathologies	 and	
forefoot lesions [11]. Development of metatarsalgia, 
callus formation and a higher risk of ulceration under 
metatarsal heads have also been shown to be related 
with increased forefoot plantar pressure [9].	A	significant	
association of 43 percent has been found between the 
shoes with narrow toe box and hallux valgus (bunion 
formation) [9].

Occurrence of foot pain associated with the type of 
footwear has been observed in epidemiological data that 
suggests that people show ignorant behaviour towards 
footwear because they prefer to choose fashion trends 
over comfort and ease but later in life they eventually end 
up with developing deformity or pathologic conditions 
such as hallux valgus, pes planus, plantar fasciitis, 
calcaneal spur etc.

So, the purpose of this study was to determine the 
frequency of foot pain and its association with footwear 
among young female DPT students of Dow University 
of Health Sciences.

METHOD AND MATERIALS

Research Design: A cross-sectional (self-administered) 
questionnaire survey design.

Study Settings: The study settings included IPMR 
(DUHS)	and	Ojha	campus	(DUHS).

Exclusion Criteria 

 z Any congenital deformity

 z Any foot pathological or degenerative condition, 
fracture or sprain resulting in traumatic foot pain.

 z Male students.

Inclusion Criteria:

 z young	female	DPT	students	aged	18-	25years.

Duration of Study:

 z The duration of the study was 3 months after 
approval of synopsis.

Sampling Technique:

 z Nonprobability purposive sampling technique.

Sample Size:

 z A sample size of 333 was calculated through 
Open	Epi	 version	 3.0	with	 a	 frequency	 of	 68.4%	
(participants with foot pain attributed the pain to 
footwear),	 confidence	 limits	of	5%,	data	effect	of	
1%	and	confidence	level	95%.

METHODOLOGY

Demographics

 z Included age, year of study, height, weight, and 
BMI.

Subjects

 z Female	DPT	students	aged	between	18-25	years.

Tools

 z The tool used for the assessment of pain intensity 
was numeric intensity pain scale (NIS), which 
represented	the	intensity	of	their	pain.	where	0=no	
pain,	5	=	moderate	pain	and	10=unbearable	pain.

 z The scale of NIH (National Institute of Health) 
BMI	 calculator	was	 used	with	 categories	 defined	
as	 underweight	 <	 18.5,	 normal	weight	 18.5-24.9,	
overweight	25-29.9	and	obese	>	30	or	more.

Questionnaire

 z The questionnaire was divided into 2 parts. The 
first	part	covered	questions	regarding	footwear	and	
second part contained questions regarding pain.

 z Participants were asked to specify the type of 
footwear that they usually wear to university.

 z They were also asked about the duration for which they 
continuously wore the shoe in a day. Other question 
included	subject’s	opinion	on	whether	they	think	that	
footwear	affects	their	body	image/appearance.



     56      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

 z The second part of the questionnaire covered 
questions regarding foot pain. Participants were 
asked if they had experienced foot pain in the past 
3 months.

 z The participants were asked about the location of 
pain which was divided into various parts of foot 
like the heel, medial side/arch of the foot, the sole 
of foot, base/ball of toes, toes of the foot, big toe or 
base of big toe.

 z The participants were asked if they believed that 
their pain was associated with footwear and for the 
reasons they thought were behind this pain related 
to footwear.

STATISTICAL ANALYSIS

Data was entered and analysed using IBM-SPSS 
version 23.0, count and percentages were reported for the 
baseline information of samples on age, BMI, year of study, 
type of footwear, duration for which shoes were worn 
continuously in a day, reason for choosing that footwear, 
pain experienced in past three months, and other associated 
factors that were linked with the type of footwear. Pearson 
chi-square	 test	 was	 applied	 to	 find	 out	 the	 association	
between the variables. Bar chart and pie chart are also used 
to give the graphical representation of the results. A p-value 
less	than	0.05	were	considered	significant.

RESULTS

333 samples participated in the study, where 52.9% 
aged more than twenty-one years old, 32.7% studying in 
fourth year and 35.4% samples were found underweight. 
(Table 1)

Table 1: Baseline Information of Studied Samples
(n = 333)

Characteristics n %

Age	Group <=	21	years 157 47.1
>	21	years 176 52.9

Year of Study

First year 59 17.9
Second year 31 9.4
Third year 74 22.4
Fourth year 108 32.7
Final year 58 17.6

BMI Underweight 91 35.4
Normal 144 56.0

Overweight 19 7.4
Obese 3 1.2

52.3%	 samples	 wear	 jogger’s	 canvas	 and	 25.5%	
samples	 reported	 that	 they	 wear	 flat	 sandals	 usually	
for the university, 30.9% used pumps/pointed toe box. 
(Table 2)

Table 2: Type of footwear usually wears to 
university

Footwear n %
Khusa 17 5.1

Kholapori 8 2.4
Heels two or more 13 3.9
Heels two or less 17 5.1

Flat sandals 85 25.5
Flip	flops 7 2.1

Joggers/ canvas 174 52.3
Pumps/ pointed toe box 103 30.9

33.9% samples said they wear the shoes for more 
than	 8-hours	 continuously	 in	 a	 day,	 86.5%	 samples	
choose their type of shoes because of comfort support, 
17.4% said due to fashion trends. (Table 3)

Table 3: Duration of Footwear and Reasons for choosing

Characteristics n %

For how many 
hours do you 

wear the shoes 
continuously	a	day?

<6hrs 35 10.5
6hrs 78 23.4
8hrs 107 32.1
>8hrs 113 33.9

Reason For 
Choosing This 

Footwear

comfort	&	
support 288 86.5

value cost 5 1.5
color 

matching 28 8.4

brand 9 2.7
fashion 
trends 58 17.4

70.3%	 samples	 thought	 that	 footwear	 affects	 their	
body image/appearance.

56.6% of the participants said that they experienced 
the foot pain in last three months where 26.6% reported 
the frequency of the pain as most of the day, 22.9% said 
once a month.

48.4%	samples	experienced	pain	in	heel	and	26.1%	
felt it in the sole of foot. (Table 4)
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Table 4: Effect on body image, the experience of foot pain and location of pain

Characteristics n %

Do	you	think	your	footwear	affects	your	body	image/	
appearance?

Yes 234 70.3
No 56 16.8

Don’t	know 43 12.9

Have	you	experienced	foot	pain	in	past	three	months?
Yes 188 56.5
No 145 43.5

If	yes,	how	many	times	have	you	experienced	it?

Most of the day 50 26.6
Once a day 32 17.0

Once a week 40 21.3
Once a month 43 22.9

Others 23 12.2

Where	do	you	experience	the	pain?

Heel 91 48.4
Medial side arch 36 19.1

Sole of foot 49 26.1
Base of toes or ball of 

toes 22 11.7

Toes 19 10.1
Big toe 13 6.9

Base of big toe 13 6.9
Others 6 3.2

59.3%	samples	rated	their	pain	as	moderate	pain	with	a	score	from	4-6,	14.1%	of	the	samples	suffered	unbearable	
or	 severe	pain.	53.7%	 thought	 this	pain	was	associated	with	 footwear,	41.5%	said	flatness	of	 shoe	 is	one	of	 the	
reasons	for	this	pain.	48.1%	participants	reported	that	they	took	rest	when	they	experienced	the	pain.	19.8%	sample	
said	they	do	nothing,	23.5%	sample	said	household	chores	and	40.1%	sample	said	walking,	jogging	and	exercise	
activities were compromised due to this pain. (table 5),

Table 5: severity of pain, its association and reason behind

n %

On	a	scale	of	1-10,	how	severe	is	your	pain?

No pain 1 0.6
Mild pain (1-3) 46 26.0

Moderate pain (4-6) 105 59.3
Unbearable/ severe pain (7-10) 25 14.1

Do	you	think	your	pain	is	associated	with	footwear? Yes 101 53.7

Reason behind this pain

ill-fitted	shoe 8 7.5
Tight shoe 20 18.9
High Heel 10 9.4
Flatness 44 41.5

Hard Sole 23 21.7
Pointed narrow toe box 17 16.0

Others 9 8.5
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Conted…

What	do	you	do	when	you	experience	pain?

Rest 90 48.1
Painkillers 15 8.0

Icing 13 7.0
Massage 38 20.3
Exercise 15 8.0

Change the footwear 29 15.5
Nothing 37 19.8

Which	activities	are	compromised	due	to	your	pain?

Studies 21 11.2
Household chores 44 23.5
Walk,	jog,	exercise 75 40.1

Travelling 35 18.7
Others 10 5.4
None 41 26.3

6.5%	samples	complained	of	mild	pain	which	affects	their	studies,	13.5%		found	with	moderate	pain	and	12%	
samples	found	with	severe	pain,	27.9%	samples	of	moderate	pain	were	affected	with	household	chores,	48%	sample	
of	severe	pain	complained	their	walk,	jog	and	exercise	activities		were	affected,	10.9%	of	mild	pain	samples	said	that	
it	affects	on	traveling,	however	there	was	no	significant	association	found	between	severity	of	pain	and	activities	that	
need to be compromised by the samples . (Table 6)

Table 6: Association of Severity of Pain with activities being compromised

Compromised Activities
Mild pain (1-3) Moderate pain (4-6)

Unbearable/ severe 
pain (7-10) p-value

n % n % n %

 
yes 3 6.5 14 13.5 3 12.0

0.64
no 43 93.5 90 86.5 22 88.0

House hold 
chores

yes 9 19.6 29 27.9 5 20.0
0.60

no 37 80.4 75 72.1 20 80.0
walk,	jog	
,exercise

yes 15 32.6 43 41.3 12 48.0
0.48

no 31 67.4 61 58.7 13 52.0

travelling
yes 5 10.9 20 19.2 8 32.0

0.17
no 41 89.1 84 80.8 17 68.0

others
yes 2 4.4 6 5.8 1 4.0

0.96
no 43 95.6 98 94.2 24 96.0

none yes 19 52.8 16 18.4 3 14.3 N.A
no 17 47.2 71 81.6 18 85.7

*p-value obtained using Pearson chi-square test

DISCUSSION

Foot pain is one of the common musculoskeletal 
condition that is being treated by Physical therapist [1]. 
To	 our	 knowledge,	 this	 study	 is	 the	 first	 survey-based	

study that has been conducted in Pakistan so far. Our 
targeted population was young female students with the 
mean age more than twenty-one years (52.9%). The two 
main	aims	of	the	study;	first,	to	determine	the	frequency	
of foot pain among young female DPT students of Dow 
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university health sciences. Second, the association 
between the foot pain and the footwear. Other variables 
were also measured which includes: BMI, type of 
footwear, duration, reason of footwear choices, intensity 
of pain, location and relieving measures.

In our study, we have found that 56.6 percent of the 
total participants have experienced foot pain in past three 
months and that our results are similar with a Singaporean 
study in which half (50%) of the participants complained 
the non-traumatic foot pain at least once a month [3]. 53.7 
percent of the participants in our study also felt that this 
pain	 is	associated	with	 footwear	and	flatness	might	be	
the most frequent cause of pain. More than half of the 
participants (59.3%) described their pain of moderate 
intensity on NIS ---(numeric intensity scale).

In previous studies, the shape of the shoe toe box 
is	 seen	 to	 be	 found	 significantly	 influential	 on	 foot’s	
biomechanics and hence found to be producing foot 
pain	and	joint	deformity	[11], [12] as with pointed- narrow 
toe box [13]. In our study, it is shown that 30.9% of the 
participants used to wear pumps and pointed toe box 
which also the second most common footwear choice 
made by young female students.

There is found a strong link between footwear 
choices and the body image or appearance as 70.3 
percent	of	the	participants	thought	that	footwear	affects	
their overall body image. It has been shown previously 
that fashion trends and styles are the main components 
of	 choosing	 any	 type	 of	 footwear	 rather	 than	 foot’s	
health [8]. In contrast, only 17% participant chooses 
the footwear of fashion trends in our study. One of the 
interesting	findings	of	 this	study	was	 that	86.5	percent	
of the participants choose their footwear because of 
comfort and support yet, more than half of the sample 
reported the foot pain which is of moderate intensity 
(59.3%) on most of the day (26.6%) and heel, being the 
most	frequent	location	of	pain	to	occur	(48.4%).

However, there is no association found in our 
study between the footwear and foot pain statistically. 
Foot health is the area of least concern of an individual 
when it comes to health problems as only 2 in 10 US 
adults give a thought regarding foot health [1]. Therefore, 
the data available is limited enough to correlate the 
potential	 adverse	 effects	 of	 ill-fitted	 footwear	 and	 the	
corresponding foot pathologies. Further studies need to 
be conducted to give the vivid relation between footwear 
and associated problems.

CONCLUSION

It is evidently proven that diverse types of footwear 
impacts	 differently	 on	 foot’s	 health	 and	 the	 prevalence	
of foot pain is increased comparatively from past years. 
It may be associated to higher variation among footwear 
designs and style. It is also observed that fashion trends and 
overall	body	appearance	have	great	significance	in	making	
choices	of	purchasing	 footwear.	There’s	 a	need	 to	create	
awareness among general population to make appropriate 
footwear	 choices	 that	 fit	 in	 properly	 and	 accommodate	
biomechanically and footwear designers also need to 
produce shoes which are ergonomically correct.
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ABSTRACT

Purpose of study:	Instrument	test	can	provide	quantitative	value	to	which	a	patient’s	performance	can	be	
compared,	but	most	such	tests	cannot	be	conducted	efficiently	in	diverse	setting.	Hand-held	Dynamometer	
is an exception. In the hands of a tester with adequate strength and skills.

Methodology: 300 healthy individuals between the age groups of 6- 50 years were selected and were 
randomly	assigned	 to	 three	 study	groups.	Group	1(	6-18)years	 ,group	2	 (18-30	 )	years	 andgroup	3	 (30-
50)	years.	All	subjects	were	tested	thrice	and	the	best	of	three	attempts	was	recorded.	Thirty	seconds	time	
interval was maintained between each handgrip strength testing 

Results: The	mean	difference	age	group	 in	our	study	was	 (6-18).(18-30).(30-50).years.	 the	findings	of	 the	
present	study	indicated	a	gradual	increment	of	both	right	and	left	hand	grip	strength	from	6	to	18	years	in	male.

Conclusion: study	generated	normative	values	of	hand	grip	according	to	gender	and	different	age	group	
(6-18).(18-30).(30-50).The	gender	differences	 in	grip	 strength	was	 statically	 significant	with	higher	grip	
strength found in males than females

Keywords: grip strength , hand held dynamometer

INTRODUCTION

From early childhood it is necessary to produce 
enough grip force to manage independently every day 
tasks	such	as	eating	and	playing.	Grip	strength	is	important	
as a measure of general health and is often estimated in 
screening of normal motor function. It is also regarded as 
one of the most reliable clinical methods for estimation of 
strength and is used extensively on adults (1)

A literature review published several years ago 
intimated that Dynamometrically measured grip strength 
may have value as a predictor of important outcomes [2].
Instrument test can provide quantitative value to which 
a	patient’s	performance	can	be	compared,	but	most	such	
tests	cannot	be	conducted	efficiently	in	diverse	setting.	
Hand-held Dynamometer is an exception in the hands of 
a tester with adequate strength and skills (, 3].

An estimation of grip strength is made to identify the 
level of development and degree of disability. It is also 
used for treatment planning and evaluation. One problem 
is, however, a lack of relevant developmental norms for the 

grip strength of children. There are few studies presenting 
data for grip strength in large groups of children and the 
most	 recent	 are	 from	 the	 1980s,	 providing	 data	 from	
children in the USA [] and Australia [1)

The instrument has been found to have good 
reliability in healthy adults [3]It is therefore essential to 
obtain an estimate of the average grip strength and the 
variations	 that	exist	 in	children	of	different	ages	 .	Full	
function and adequate strength of hand are necessary for 
dealing with demands of daily life. Hand grip strength 
is used in clinical settings as an indicator of overall 
physical strength and health [4]. Hand strength has been 
identified	 as	 important	 factor	 predicting	 disability	 in	
musculoskeletal disease [5It even predicts complications 
and general morbidity after surgical interventions , 
general disability and future outcomes in older age.

The	jamar	Dynamometer	has	been	found	to	give	the	
most accurate and acceptable measure of grip strength. 
Hand grip strength is positively correlated to height, 
weight, body mass index (BMI) and hand anthropometric 
measurements in healthy Indian man. [7]. 
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Hand grip strength as measured by maximum 
voluntary contraction have a positive relationship with 
body weight height Body mass index and body surface 
area as investigated by various researcher in varied 
population of athletes, children and adolescents. A 
biological axiom of “Use it or lose it” applies to hand 
function [8]. 

The	power	of	grip	 is	 the	 result	 of	 forceful	flexion	
of	all	fingers	joints	with	a	maximal	voluntary	force	that	
the	 subject	 is	 able	 to	 exert	 under	 normal	 bio	 kinetic	
conditions (Richards et al. 1996 and Bohannon 1997)
[8].The relationship between handgrip strength and a 
number	 of	 variables	 included	 morbidity	 (	 klidjian	 et	
al.	 1980),mortality	 (Phillips	 1986),the	 risk	 of	 falling	
(Wickham	et	al.	1989),anthropometric	 traits	 (Ross	and	
Rosblad	2002;	Malina	et	 al.1987;Koley	et	 al.	2009),	 a	
range of functional ability variables ( Hughes et al 1997; 
Hyatt	et	al.	1990)and	nutritional	status	(Guo	et	al.	1996)	
have been reported [9].

Wellbeing	 and	 proper	 fitness	 of	 musculoskeletal	
system is one of the important factors to carry out daily 
activities, gripping and pulling strength is part of it. . The 
hand circumference had the strongest correlation with 
maximum grip strength in both males and females for 
right hand [10].	Hand	grip	strength	can	be	quantified	by	
measuring the amount of static force that the hand can 
squeeze around a Dynamometer [11]

AIM OF THE STUDY

To	determine	the	age	related	differences	in	handgrip	
strength among healthy Indian male and female in the 
following	age	groups	between	 the	age	group	of	 (6-18)
years	,	(18-30	)	years	and	(30-50	)	years.

HYPOTHESIS

Null Hypothesis: (N0)

There	 will	 be	 no	 significant	 variation	 seen	 in	
handgrip strength in Indian males and females

Alternate Hypothesis:- (N1)

There	will	be	significant	variation	seen	in	handgrip	
strength in Indian males and females.

MATERIAL AND METHODOLOGY

Design of the Study: Survey.

Sample Setting: CAEHS Meerut

Village Meewa, Meerut

Vidyawati public school Meerut

Vishesh public school Meerut

Sample Size:	300	subject	were	taken	with	50	male	and	
50 female in each age group

Sample Design: Random sampling

Tools for data collection:

 1. Hand grip Dynamometer.

	 2.	Weighing	machine

 3. Measuring tape.

 4. Pen.

	 5.	Writing	pad.

Criteria for Sampling

Inclusion Criteria

 z Subject	 who	 don’t	 have	 any	 musculoskeletal	
disorder in upper limb.

 z Individual who can read, write and understand 
follow command.

 z Gender	-	Both	male	and	female.

 z No restricted movement of the upper limb.

 z No history of fracture.

Exclusion Criteria

 z Subject	with	cervical	or	upper	limb	musculoskeletal	
disorders.

 z History of fracture of shoulder, arm, elbow, forearm 
and	wrist	joint.

 z Restriction	of	movement	of	upper	limb	joints.

 z Any	 history	 of	 inflammatory	 joint	 disease,	
neurological	 disorders	 or	 injury	 to	 upper	 limb	
extremity.

 z Tightness, deformity, and contracture in upper limb. 

 z Any bony disease.

 z Heart failure.
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PROCEDURE

The research work has been approved by the 
research committee of college of Applied Education 
health science The patient is demonstrated about the 
survey	 study	 and	 informed	 consent	 form	 are	 filled	 by	
subjects..Subject	 will	 be	 selected	 according	 to	 their	
inclusion and exclusion criteria.

The grip strength of both right and left hands was 
measured	 using	 standard	 adjustable	 Digital	 handgrip.
Dynamometer at standing position with shoulder 
adduction and neutrally rotated elbow in full extension.

The Dynamometer was hold freely without support, 
not	touching	the	subject’s	trunk.

The	subjects	were	asked	to	put	maximum	force	on	
hand grip strength testing. The Dynamometer thrice 
perform both sides of the hand. The maximum value was 
recorded	in	kilograms.	All	subjects	were	tested	thrice	and	
the best of three attempts was recorded. Thirty seconds 
time interval was maintained between each handgrip 
strength testing

RESULT AND DATA ANALYSIS

Mean variation:

Variation among male and female strength

Graph 1: It represents the handgrip strength of right 
hand variation is more in male rather than female and 
left handgrip variation is more in male. BMI is more in 
females than males.

Mean variation:

Strength Variation among male and female

Graph 2: It represents the handgrip strength variation 
of right and left hand is more in male rather than female 
and BMI is more in male than females

Mean variation:

Strength Variation among male and female

Graph 3: It represents the handgrip strength variation of 
right and left hand is more in male rather than females.

According to the mean variation the age, body mass 
index and the handgrip of right and left hand are given in 
the table…it shows that handgrip strength of right hand 
is more in males of all age groups..The BMI is more in 
males	then	females	age	groups	of	(18-30)	(30-50)	years	
but BMI is more in females then males in the age group 
of	(6-18)years.

DISCUSSION

The	findings	of	the	present	study	follows	the	some	
direction	 (graph	 3)	 highlighting	 a	 highly	 significant	
positive correlation between all the anthrometric 
variables measured and right and left hand grip strength 
both in male and female. it is reported that as a rule, 
handgrip strength in ( both right and left hand dominant) 
is stronger in male then female across all age groups ( 
Newman	et	al.	1984;	mathiowetz	et	al.	1986).Hand	grip	
strength	is	a	physiological	variable	that	is	affected	by	a	
number of factors including age, gender, and Body size.

The present study concluded that the mean variation 
among in all age groups the handgrip strength variation 
of left and right hand is more in male rather than females 
but	there	is	difference	in	BMI	that	more	in	females	rather	
than	males	in	the	age	group	of	(	18-	30	)	years.

The	total	number	of	subjects	in	our	study	300.	The	
mean	 difference	 age	 group	 in	 our	 study	 was	 (6-18).
(18-30).(30-50).years.	 the	findings	of	the	present	study	
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indicated a gradual increment of both right and left hand 
grip	strength	from	6	to	18	years	in	male	(graph	1,3).	It	
was reported earlier that physical performance had a 
strong association with body strength, shape, size, from 
and structure of the hand. 

Assessment	of	HGS	plays	a	cardinal	 in	evaluating	
hand power and its relationships with age and with 
anthropometric measurements as height and weight 
are of great importance, so we conducted this study to 
correlate age, height and weight with hand grip strength 
and	we	found	age	to	be	inversely	significantly	correlated	
with hand grip strength, which might be attributed to 
several factors as aging causes diminished sensation, 
muscle	fiber	change	in	type	and	contour	and	degeneration	
in central nervous system, diminished proprioception or 
decreased muscle power and recruitment abilities. 

Growth	 hormones	 and	 testosterone	 have	 more	
effect	 on	 physical	 body	 and	 performance	 of	 boy	 then	
girl though boys enter pubertal stage later than girls. 
Testosterone levels are one of the leading playing role 
in the variation of hand grip strength among male. It has 
been reported that when testosterone level is increased 
in man with low serum testosterone, an increase in hand 
grip strength is found. 

The handgrip strength test is a simple and economic 
test that gives practical information about muscle , nerves, 
bone,	or	joints	disorders.	Even	though	there	are	various	
methods and devices for measuring hand strength, this is 
usually done using a Dynamometer which is economical 
and easy to use. Hand Dynamometer is considered to 
be a reliable instrument in evaluating grip strength and 
is used widely in rehabilitation. women working in 
different	constructional	sites	have	poor	nutritional	status	
due to their lower socio-economic condition but they 
require more physical strength i. e. handgrip strength 
to	perform	 their	daily	work	efficiently.	Quite	naturally	
poor nutritional status fails to provide adequate handgrip 
strength	to	them	affecting	their	skills.

CONCLUSION

Descriptive statistics of height, weight ,BMI and 
hand grip strength of Indian males are shown in the table 
above in the result. According to the data we concluded 
that the handgrip strength of right hand of Indian males. 
(6-18	)	years,(18-30	)	years	and	(30-50	)	years	is	more	
than	the	left	hand	in	all	age	groups.	But	mean	difference	

increase in BMI of females rather than males in the age 
group	of	(18-30	)years.

Present study generated normative values of hand 
grip	according	to	gender	and	different	age	group	(6-18).
(18-30).(30-50).The	gender	differences	in	grip	strength	
was	 statically	 significant	 with	 higher	 grip	 strength	
found in males than females. Also, it was noted that grip 
strength greater in dominant hand non - dominant hand. 
There was an inverse relationship between age and grip 
strength.

Handgrip strength was measured using a standard 
adjustable	handgrip	Dynamometer	at	 standing	position	
with shoulder adducted and neutrally rotated and elbow 
in	 full	 extension.	 The	 findings	 of	 the	 present	 study	
indicated a gradual increment of both right and left 
handgrip	 strength	 from	 (6-18)(18-30)(30-50)	 years	 in	
males and female.

Limitation of Study:

 z Small sample size done

 z Dominance of hand was not considered

 z Urban and rural area are not considered

Future Scope of the Study:

 z Large	sample	size

 z Dominance of hand to be considered

 z Urban and rural area are characterized
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ABSTRACT

Lymphedema	can	be	defined	as	an	abnormal	accumulation	of	 interstitial	fluid	 that	occurs	primarily	as	a	
consequence of malformation or acquired disruption of the lymphatic circulation system. Breast cancer-
related lymphedema refers to a swelling of the arm caused by damage to the axillary lymph drainage routes 
during	breast	cancer	 treatment.	Lymphedema	is	one	of	 the	predominant	physical	sequelae,	and	 it	has	an	
impact on the physical function of the shoulder; shoulder impairment is higher in patients with lymphedema 
than	in	patients	without	lymphedema.	The	objective	of	this	paper	is	to	review	the	evidence	from	contemporary	
literature	to	see	the	effectiveness	of	complete	decongestive	therapy	and	pneumatic	compression	on	patients	
with breast cancer-related lymphedema. The aim of this paper is to comprehensively review the literature 
concerning this topic and summarize existing knowledge. From present study, it can be concluded that 
complete decongestive therapy, including manual lymphatic drainage, compression bandaging, exercise and 
skincare, improves shoulder mobility and overall quality of life and helps in reduction of lymphedema 
volume, pain, and heaviness. The use of pneumatic compression together with complete decongestive 
therapy	was	found	to	be	effective	in	increasing	the	range	of	shoulder	joint	motion	but	further	studies	with	
larger	sample	sizes	are	needed	to	draw	more	reliable	conclusions	regarding	the	effectiveness	of	pneumatic	
compression.	Furthermore,	this	review	identifies	areas	for	further	research	and	makes	recommendations	for	
clinical practice.

Keywords: Lymphedema, Breast Cancer, Complete Decongestive Therapy, Pneumatic Compression, 
Physical Therapy.

INTRODUCTION

More than 1.67 million women worldwide were 
estimated to be diagnosed with breast cancer in 2012, 
accounting for 25% of all diagnosed cancers in women.5 
Given	 that	 the	5-year	survival	 rate	 for	breast	cancer	 is	
now 90%, experiencing breast cancer is ultimately about 
quality of life.6

Lymphedema	 remains	 a	 significant	 complication	
following breast cancer surgery when there is axillary 

lymph node intervention.7 Up to 40% of the women 
treated for breast cancer has lymphedema. Currently, 
there is no cure for this chronic condition. Even more 
distressing is that women who treated for breast cancer 
are facing a life-time risk of developing lymphedema.6 
Patients who present with lymphedema may experience 
pain and body image issues and are at increased risk 
for developing cellulitis.8	 Lymphedema	 elicits	 daily	
stress	 and	 negative	 impact	 on	 breast	 cancer	 survivors’	
quality of life.6 Early detection of breast cancer-related 
lymphedema	is	crucial	in	order	to	start	an	effective	non-
operative treatment program.9

Complete Decongestive Therapy (CDT) is a novel 
physiotherapeutic	 method	 which	 offers	 promising	
results in managing lymphedema.10 It is accepted as the 
most	 effective	 therapy	 in	 lymphedema	 management,	
according to American Cancer Association, National 
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Lymphedema	Network	and	experts	in	this	area.11-14 CDT 
program consists of a combination of manual lymphatic 
drainage	 (MLD),	 compression	 bandaging/sleeve,	
exercise and skin care.11,12,15-20 

Pneumatic compression pumps are used to treat 
acute and chronic lymphedema in order to activate extra 
lymph	 liquid	 in	 affected	 area.	 Generally,	 these	 pumps	
work by applying regular pressure or various-degree 
pressure to an extremity.11

REVIEW OF LITERATURE

Sezgin	 Ozcan,	 et	 al.	 (2018)	 did	 a	 research	 on	
37 patients who underwent CDT-phase 1 program, 
including meticulous skin care, manual lymphatic 
drainage, remedial exercises, and compression bandages 
to	evaluate	the	effects	of	complex	decongestive	therapy	
(CDT) on upper extremity functions, the severity of 
pain, and quality of life and also searched the impact 
of the sociodemographic and clinical characteristics 
on the improvement in upper extremity functions and 
concluded that CDT provides enhancement of upper 
extremity functions and quality of life and reduction 
in lymphedema volume, pain, and heaviness and the 
improvement in shoulder mobility.21 A systematic review 
done	by	Lasinski,	et	al.	(2012)22 and a prospective trail 
done by Mondry TE, et al. (2004)8 also concluded that 
CDT	is	effective	in	reducing	lymphedema	and	success	in	
girth reduction contributes to less pain.

In a study done by Vignes S, et al. (2007) on 537 
patients with secondary arm lymphedema to evaluate 
long term management of breast cancer-related 
lymphedema after intensive decongestive physiotherapy. 
It was concluded that during maintenance phase after 
intensive decongestive physiotherapy, compliance to 
the use of elastic sleeve and low stretch bandage should 
be required to stabilize lymphedema volume.23 Another 
study done by Ostby, et al. (2017) on patient perceptions 
of barriers to self-management of breast cancer-related 
lymphedema concluded that one of the main barriers 
identified	 was	 lack	 of	 education	 about	 lymphedema	
treatment and risk reduction. In addition, more than 
half	defined	support	as	“prescriptions”	and	“referrals”;	
therefore, it is unclear whether patients were exposed to 
support other than medical treatment.24

According	to	some	studies	assessing	the	efficacy	of	
components of CDT, a randomized controlled trial done 
by	McNeely	ML,	et	al.	(2004)25 and a prospective study 

done	 by	 Johansson	 K,	 et	 al.	 (1999)26 both suggested 
that	 compression	 bandaging,	with	 or	without	MLD,	 is	
an	 effective	 intervention	 in	 reducing	arm	 lymphedema	
volume.	The	findings	suggest	that	CB	on	its	own	should	
be considered as a primary treatment option in reducing 
arm	 lymphedema	 volume.	 Low	 stretch	 compression	
bandaging	 is	 an	 effective	 treatment	 giving	 volume	
reduction of slight or moderate arm lymphedema in 
women treated for breast cancer. Manual lymph drainage 
adds	a	positive	effect.

Szuba, et al. 2002 did a randomized, prospective 
study	 of	 a	 role	 for	 adjunctive	 intermittent	 pneumatic	
compression entitled decongestive lymphatic therapy for 
patients with breast carcinoma-associated lymphedema 
and	 concluded	 that	 when	 IPC	 is	 used	 adjunctively	
with	 other,	 established	 elements	 of	DLT,	 it	 provides	 an	
enhancement of the therapeutic response.27 Systemic 
reviews	done	by	Leal	NF,	et	al.	 (2009)28 and Devoogdt 
N, et al. (2010)29 showed that pneumatic compression has 
demonstrated	efficacy	when	used	with	CDT,	but	once	the	
treatment is interrupted lymphoedema volume increases.

According to study done by DiSipio T, et al. (2013) 
assessed the incidence of unilateral arm lymphoedema 
after breast cancer and explored the evidence available 
for	lymphoedema	risk	factors.	Their	findings	suggest	that	
more	than	one	in	five	women	who	survive	breast	cancer	
will develop arm lymphoedema. A clear need exists for 
improved understanding of contributing risk factors, 
as well as of prevention and management strategies to 
reduce the individual and public health burden of this 
disabling and distressing disorder.30

Butt, et al. (2017) did a randomized controlled 
study	which	was	designed	to	evaluate	the	effectiveness	
of compression therapy and exercise in the treatment 
of lymphedema in 30 patients with breast cancer. 
And concluded that both the treatment techniques, 
compression bandage and compression bandage along 
with	 exercise	 are	 effective	 in	 reducing	 lymphedema	
and pain; but, clinically, compression bandage along 
with	exercise	 is	more	effective.31 According to a study 
done	by	Ezzo	J,	et	al.	(2015)	to	assess	the	efficacy	and	
safety	of	MLD	in	 treating	BCRL	included	randomized	
controlled trials (RCTs) or quasi-RCTs of women with 
BCRL.	 Concluded	 that	 MLD	 is	 safe	 and	 may	 offer	
additional	benefit	to	compression	bandaging	for	swelling	
reduction. Compared to individuals with moderate-to-
severe	BCRL,	those	with	mild-to-moderate	BCRL	may	



     68      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

be	the	ones	who	benefit	from	adding	MLD	to	an	intensive	
course of treatment with compression bandaging.32

In a study done by Moattari, et al. (2012) to evaluate 
the	effect	of	combined	decongestive	therapy	(CDT)	and	
pneumatic compression pump on lymphedema indicators 
in patients with breast cancer related lymphedema 
(BCRL)	 concluded	 that	 CDT	 significantly	 reduced	
mean	 volume	 and	mean	 circumference	 of	 the	 affected	
limb,	 and	 significantly	 increased	 shoulder	 joint	 range	
of motion and the use of compression pump along with 
CDT	gives	more	desirable	effects.33	Whereas	in	a	study	
done by Uzkeser, et al. (2013) showed that the addition 
of IPC to the therapy may not provide any additional 
benefit	for	upper	extremity	impairments.1

S Randheer, et al. (2011) did a prospective study 
and found that CDT combined with long term self-
management	 is	 effective	 in	 treating	 post	 mastectomy	
lymphedema.10	And	 in	 a	 study	 on	 effect	 of	 CDT	 and	
home	program	on	health	related	QOL	in	post	mastectomy	
patients done by Melam, et al. (2016), it was found that 
remedial exercises and home program in addition to 
MLD	and	CB	resulted	in	improved	QOL.	Incorporation	
of remedial exercises and a home program was found to 
be	effective	in	long	term	management	of	lymphedema.34 

Some studies suggested advancements in the 
components of CDT, Ha, et al. (2017) concluded that 
the	 combination	 of	 MLD	 and	 PNF	 induces	 potent	
synergistic	 effects	 on	 edema	 volume,	 shoulder	 range	
of motion (ROM), pain, and depression in patients 
with lymphedema. In addition, an increased rate of 
axillary	 arterial	 blood	 flow	 in	 PNF-treated	 patients	
provide a potential physiological mechanism by which 
local	 arterial	 pulsation	 in	 the	 affected	 extremity	 plays	
a positive role in the treatment of lymphedema.35 And 
according to a case study done by Do Junghwa, et al. 
(2017), it was concluded that the use of an additional pad 
and	taping	on	a	large	edematous	site	with	fibrotic	changes	
has demonstrated a positive result in lymphedema 
management for a post mastectomy patient.36

CONCLUSION

Based	 on	 sufficient	 amount	 of	 evidence,	 it	 can	 be	
concluded that use of complete decongestive therapy 
and	 pneumatic	 compression	 is	 effective	 in	 reducing	
edema, pain and in enhancing upper limb functions 
by facilitating the lymphatic system. CDT improves 

overall	 quality	 of	 life	 and	 is	 effective	 for	 various	
degrees of lymphedema: mild, moderate, or severe; 
early or late onset; recent or chronic; in patients with 
active cancer; and in palliative care situations. The 
use of pneumatic compression together with CDT was 
found	to	be	effective	in	increasing	the	range	of	shoulder	
joint	 motion,	 but	 when	 used	 individually	 pneumatic	
compression	has	no	 effect	 on	 lymphedema.	Therefore,	
further controlled studies involving a larger number of 
patients over a longer period are needed to investigate 
the	 effects	 of	 pneumatic	 compression	 on	 functional	
limitations	 of	 the	 upper	 limbs.	 Lymphedema	 is	 one	
of the most important factors that elicit daily stress in 
breast cancer survivors since there is no cure for this 
condition.	 Lifelong	 adherence	 to	 prescribed	 treatment	
regimen is required to prevent progression of disease. 
Adherence to the prescribed management routine can 
be	difficult	because	even	the	most	customized	garments	
or sleeves sometimes are uncomfortable, unsightly, and 
laborious to put on. A constellation of complex factors 
(e.g.,	 physical,	financial,	 aesthetic,	 time)	 can	 influence	
survivors’	 adherence	 with	 management	 routines.	 To	
reduce the risk of lymphedema and maintain optimal 
lymphedema management, patient self-care is ultimately 
necessary to promote lymph drainage and prevent 
inflammation	 infection.	 Optimal	 self-care	 typically	
includes adherence to risk reduction behaviours, optimal 
weight management, use of compression garments, 
exercises, healthy lifestyle practices, and seeking 
assistance for lymphedema-related problems.
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ABSTRACT

Background: Acapella	 is	 responsible	 for	 increasing	 the	 efficiency	 to	 remove	 the	 secretions,	 the	Flutter	
helps airway clearance by vibrating the airways to loosen mucous and Active cycle of breathing technique 
is useful for improving lung function.

Methodology:	50	subjects	of	age	group	between	35-80	years,	were	screened	according	to	GOLD	criteria	
having	MILD,	MODERATE	 and	 SEVERE	CRITERIA,	 out	 of	which	 40	 patients	were	 under	 inclusion	
criteria.	3	days	protocol	was	given.	Three	groups	for	treatments	i.e	GROUP	A,	B	and	C;	ACBT,	FLUTTER	
and Acapella respectively were divided. Pre PFT was done on the 1st day and post PFT was on 3rd day. The 
pre and post values were compared.

Result: The comparison was done between three groups and within the groups the p-value for FEV1 for 
(group	A)	p=	0.000,	 (group	B)	p=0.004	and	(group	C)	p=0.002;	 for	FVC	(group	A)	p=0.000,	 (group	B)	
p=0.005	and(group	C)	p=0.004	;	for	FEV1/FVC	(group	A)	p=0.98,	(group	B)	p=0.12	and	(group	C)p=0.38;	
for	PEFR	(group	A)	p=0.025,	(group	B)	p=0.007	and	(group	C)	p=0.025	and	for	MVC/FEF25-75% (group A) 
p=0.02,	(group	B)	p=0.04	and	(group	C)	p=	0.24	and	for	between	the	group,	the	p-value	for	FEV1 is 0.93 
for the three groups, for FVC is 0.49, for FEV1/FVC	is	0.78,	for	PEFR	is	0.71	and	for	MEFR	or	FEF25-75% is 
0.96.	Therefore,	it	was	not	statistically	significant	among	the	group.

Conclusion:	Thus,	the	conclusion	of	the	study	is	that	the	ACBT,	flutter	and	ACPELLA	had	a	positive	effect	for	the	
condition	among	their	respective	group.	Between	the	groups,	there	was	no	treatment	more	effective	than	the	other.

Keywords: Active Cycle of Breathing Technique, FLUTTER , ACAPELLA, COPD, Lung Function.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) 
kills more than 3 million people every year, making it 
the 4th largest cause of death in the world [1]. COPD 
is	 associated	 with	 significant	 morbidity	 and	 mortality	
worldwide and is currently a global health priority [2]. 
According	to	crude	estimates,	30	million	people	suffer	
with COPD in India, and these numbers are only 
going to increase in the forthcoming years [1]. Chronic 
obstructive pulmonary disease (COPD) is a progressive 
inflammatory	 disease	 of	 the	 lung	 characterized	 by	
chronic bronchitis, airway thickening and emphysema 
[3]. The progression of COPD is associated with 
increasing frequency and severity of exacerbations [4]. 
COPD is characterised by	the	persistence	inflammation	

of the airways, lung parenchyma and its vasculature.
Expiratory	 flow	 limitation	 is	 the	 pathophysiological	
hall	mark	of	the	COPD.	Expiratory	flow	limitation	with	
dynamic collapse of the small airways comprises the 
ability of patient to expel air during expiration, resulting 
in	air	trapping	and	lung	hyperinflation	[5].

Pathologically,	 COPD	 is	 characterized	 by	 diffuse	
inflammation	 of	 lung	 parenchyma	 and	 airways.	 The	
inflammatory	 response	 in	 emphysema	 typically	 shows	
evidence of the activation of innate and acquired 
inflammatory	 processes.	 The	 accumulation	 of	 these	
components	contributes	to	the	lung	injury	in	these	patients	
and serves as a self-perpetuating stimulus for further 
immune	 activation.	 The	 mobilization	 of	 inflammatory	
cells to the lung leads to the release of potentially 
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destructive mediators, including tissue proteases 
and cytokines, which directly contribute to tissue 
remodeling and destruction. These mediators include 
chemoattractant factors, most notably chemokines, 
which	serve	to	attract	additional	inflammatory	cells [6],[7]

Stage I: Mild FEV1/FVC < 0.70
FEV1 ≥	80%	predicted

Stage II: Moderate FEV1/FVC < 0.70
50%	≤	FEV1 <	80%	predicted

Stage III: Severe FEV1/FVC < 0.70
30%	≤	FEV1 < 50% predicted

Stage IV: Very Severe FEV1/FVC < 0.70
FEV1 < 30% predicted or FEV1 < 50% predicted plus 

chronic respiratory failure

Dyspnea, the hallmark symptom of COPD, is the 
reason most patients seek medical attention and is a 
major	 cause	 of	 disability	 and	 anxiety	 associated	 with	
the	 disease.	Chronic	 and	 tenacious	cough	often	 the	first	
symptom of COPD to develop by the patient as an expected 
consequence of smoking and/or environmental exposures. 
Wheezing	 and	 chest	 tightness	 are	nonspecific	 symptoms	
that	 may	 vary	 between	 days.	 Weight	 loss	 and	 anorexia	
are common problems in advanced COPD. Spirometry 
should be undertaken in all patients who may have 
COPD.	 It	 is	 needed	 to	make	 a	 confident	 diagnosis	 of	
COPD and to exclude other diagnoses that may present 
with similar symptoms. Spirometry should measure 
the volume of air forcibly exhaled from the point of 
maximal inspiration (forced vital capacity, FVC) and 
the	volume	of	air	exhaled	during	the	first	second	of	this	
manoeuvre (forced expiratory volume in one second, 
FEV1), and the ratio of these two measurements (FEV1/
FVC) should be calculated. Spirometry measurements 
are evaluated by comparison with reference values based 
on age, height, sex, and race (use appropriate reference 
values). The classes of medications commonly used 
in treating COPD are Fenoterol, Salbutamol (albuterol), 
Terbutaline, Ipratropium bromide, Oxitropium bromide, 
Tiotropium, Fenoterol/Ipratropium, Salbutamol/Ipratropium, 
Aminophylline, Theophylline (SR), Beclomethasone, 
Budesonide, Fluticasone, Triamcinolone, and Prednisone 
Methyl-prednisolone [8].

The active cycle of breathing technique (ACBT) and 
the forced expiratory technique (FET) are commonly used 
to promote airway clearance for individuals with chronic 
lung disease characterised by copious secretions[16]. 

Treatment methods that aim to clear secretions 
may decrease the frequency of infections, therefore 
preventing further airway damage and deterioration 
of lung function, and potentially reducing the rate of 
progression of lung disease. The FET consists of one or 
two	 forced	expirations	or	huffs,	 followed	by	breathing	
control (relaxed breathing).The FET is an integral part 
of	 the	ACBT,	 in	 conjunction	 with	 thoracic	 expansion	
exercises and interspersed periods of breathing control. 
A typical ACBT cycle therefore consists of breathing 
control, thoracic expansion exercises, breathing control, 
and	 the	 forced	 expiratory	 technique	 (huffing).	 The	
number and frequency of each of the components of 
the ACBT can be altered, but all components of the 
cycle must be present, and interspersed with breathing 
control[9].

The Acapella is a newer device that in addition 
to generating a positive pressure has an oscillatory 
component, causing airway vibrations. These vibrations 
may	have	added	benefit	over	 the	PEP	mask	 in	helping	
to dislodge thick, sticky secretions from the airway 
walls. Airway oscillation may also decrease mucous 
viscoelasticity[14]. The Acapella, with its oscillatory 
function,	flexibility	of	position	 for	use,	 and	 the	option	
for measuring the pressures generated has the potential 
to be a useful tool in CF management [10].The Acapella 
is a small hand held device for airway clearance. It has 
both resistive and vibratory features, which help loosen 
and clear secretions from your chest.

Fig. 1: ACAPELLA DEVICE

The Flutter is a small handheld pipe-shaped 
device that has a hard plastic mouthpiece at one end, a 
perforated plastic cover at the other, and a stainless-steel 
ball resting in a plastic cone on the inside. It is portable 
and relatively inexpensive and can be used on its own[11]..
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Spirometry is a physiological test that measures 
how an individual inhales or exhales volumes of air 
as a function of time. The primary signal measured 
in	 spirometry	 may	 be	 volume	 or	 flow.	 Spirometry	 is	
invaluable as a screening test of general respiratory 
health in the same way that blood pressure provides 
important information about general cardiovascular 
health. Spirometry can be undertaken with many 
different	 types	of	 equipment,	 and	 requires	 cooperation	
between	 the	 subject	 and	 the	 examiner,	 and	 the	 results	
obtained will depend on technical as well as personal 
factors [12]. Inspired and expired lung volumes measured 
by Spirometry are useful for detecting, characterising 
and quantifying the severity of lung disease. [13]. The 
most common parameters measured in spirometry are 
Vital capacity (VC), Forced vital capacity (FVC), Forced 
expiratory volume (FEV) at timed intervals of 0.5, 1.0 
(FEV1),	 2.0,	 and	 3.0	 seconds,	 forced	 expiratory	 flow	
25–75%	(FEF	25–75)	and	maximal	voluntary	ventilation	
(MVV),also known as Maximum breathing capacity. 
Other tests may be performed in certain situations.

	Physiotherapy	should	be	offered	to	patients	with	a	
variety of medical respiratory conditions, with the aim 
of breathlessness management and symptom control, 
mobility and function improvement or maintenance, and 
airway clearance and cough enhancement or support. The 
principal goals of pulmonary rehabilitation are to reduce 
symptoms, improve quality of life, and increase physical 
and emotional participation in everyday activities. 
The components of pulmonary rehabilitation vary 
widely from program to program but a comprehensive 
pulmonary rehabilitation program includes exercise 
training, nutrition counseling, and education. [14]. 

CPT comprises 5 separate elements introduced by 
the Cystic Fibrosis Foundation in 1997: postural drainage 
(PD), percussion (P), vibration (V), deep breathing, 
and directed cough (DC). The term CPT is often more 
broadly used to describe airway clearance techniques 
and does not have to include all the above elements [15].

As there are many evidence for comparing 
the physiotherapy techniques used in the cystic 
bronchiectasis,	 where	 the	 ACBT	 and	 flutter	 was	
compared	but	the	results	was	both	are	effective,	similarly	
there are also evidence for comparing ACBT with 
acapella	 in	 cystic	 fibrosis,	where	 both	 are	 as	 effective	
as each. As there is no evidence for comparing the two 

equipments working on the forced expiratory techniques 
and ACBT on COPD, so the study over comparing these 
techniques was done.

Fig. 2: Cycle of active cycle of breathing technique.

Inclusion Criteria:

 1. Patients having 10-15 years of smoking history.

	 2.	Age	criteria	of	35-80yrs

	 3.	Patients	 fulfilling	 and	 coming	 under	 GOLD	
criteria of mild and moderate COPD, where post 
bronchodilator- FEV1	 /FVC	 between	 30-80%	
(group A mild, group B moderate and group C 
severe). Post bronchodialotar-FEV1/FVC should 
be (0.70).

 4. MRC scale grade 1 and grade 2.

Exclusion Criteria:

	 1.	Subjects	having	any	kind	of	Infective	pulmonary	
conditions. 

	 2.	Also	the	subjects	with	breathlessness	with	grade	4	
and grade 5.

	 3.	Patients	suffering	from	restrictive	lung	disease.

METHOD

Ethical	 clearance	 was	 obtained.	 45	 subjects	 were	
screened according to the inclusion and exclusion 
criteria.	 42	 subjects	were	 taken	up	 and	procedure	was	
explained to them and informed consent was taken. 
According	to	fish	bowl	method,	allocation	was	done,	the	
patients were asked to choose the chit and accordingly, 
they were allocated their respective group and their 
techniques.	Group	A	received	ACBT	technique,	Group	
B	 received	 flutter	 and	 group	C	 received	ACAPELLA.	
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After the allocation Pre PFT was done and data were 
recorded. 3 days of training were given and then Post 
PFT was done on all the patients for reassessment. 

The patients of Group A, ACBT, consisting of 9 
patients,	were	positioned	 in	 a	 semi	 fowler’s	 position	 and	
instructed to perform the three phase of ACBT i.e. breathing 
control, thoracic expansion and forced expiration technique. 
The patients were given postural drainage positions or the 
semi	 fowler’s	 position	 according	 to	 the	 condition	 of	 the	
patient. The patient was made to relax the upper chest and 
shoulders, made to use the lower chest, diaphragm and took 
normal 3-4 tidal volume breaths (breathing control) (BC) 
for 5 to 10 seconds. The patient was instructed to place 
the hand over the abdomen for the more concentration on 
breathing. In thoracic expansion phase (TEE), the patient 
was asked to breathe deeply and percussion was given 
by the therapist laterally over the chest. In each session 
3-4 thoracic expansion exercise was given. The cycle of 
breathing control and thoracic expansion was repeated as 
shown in the fig 2. The same procedure was repeated for 
the next 2 consecutive days for the same patient. Group 
B: FLUTTER treatment where 14 patients were alloted. 
GROUP C	 were	 given	ACAPELLA	 having	 19	 patients.	

For	 the	 FLUTTER	 it	 was	 placed	 in	 the	 patient’s	 mouth	
and the patient inspired through the nose or through the 
mouth	by	breathing	around	the	flutter	mouthpiece.	For	the	
ACAPELLA,	the	resistance	was	set	by	the	therapist	for	the	
patient	according	 to	 the	patient’s	comfort	as	 the	dial	was	
turned clockwise to increase the resistance from low to 
high. The patient was made to breathe 5 regular breaths and 
alternate	with	5	long	slow	deep	breaths	.	Lastly	the	sputum	
was collected by the sputum mug and the patient is made to 
relax. Thus the same procedure was followed for the 3 days 
as the treatment session.

DATA ANALYSIS AND RESULT

The	data	was	analysed	for	its	statistical	significance	
using	Wilcoxon	Signed	Ranked	test	for	the	significance	
of each group and between the group and among the two 
groups, test applied was paired t-test. They were applied 
for 5 outcome measure like FEV1, FVC, FEV1/ FVC, 
PEFR and MEFR or FEF25-75% there	 were	 significant	
difference	between	the	pre	and	post	values	between	the	
group	 and	 it	 was	 statistically	 significant.	 Among	 the	
groups,	the	values	were	not	statistically	significant.(table	
1) when using ANNOVA testing.

Table 1: Showing the values of standard deviations and p value for the three groups for 5 outcome measure

GROUP A GROUP B GROUP C
SD P VALUE SD P VALUE SD P VALUE

PRE POST PRE POST PRE POST
FEV1 0.35 0.38 0.000 0.30 0.32 0.004 0.32 0.42 0.002
FVC 0.50 0.50 0.000 0.55 0.67 0.005 0.60 0.65 0.004

FEV1/ FVC 10.40 10.26 0.98 9.56 10.54 0.12 8.94 7.45 0.38
PEFR 1.18 1.34 0.025 1.1.3 1.26 0.007 1.22 1.67 0.025
MEFR 0.27 0.40 0.02 0.23 0.30 0.04 0.19 0.29 0.24

DISCUSSION

Results	 of	 this	 study	 showed	 significant	
improvement in the PFT parameter for the patients using 
three treatments within the group. Among the group, 
there	was	no	significance	as	three	of	the	each	treatment	
were	as	effective	as	each	other.

There are numerous studies which concluded the 
improvement for FEV1 as decreases in the airway 
resistance and the air reaches the collateral due to relaxation 
and	expansion	created	by	ACBT,	backflow	created	by	the	
acapella	and	also	by	the	vibrations	from	flutter.

For FVC, it has occurred due to alveolar opening 
which helps in improving the airway resistance by clearing 
the	secretion.	Researches	have	been	done	where	the	effect	
of the ACBT in improving the airways resistance proves 
that the physiology of the ACBT and also the FET helps 
in improving the forced vital capacity. Mikelsons C. in his 
article of ‘The role of physiotherapy in the management of 
COPD’	in	the	journal	of	Respirsatory	Medicine	concluded	
that The use of FET has also been demonstrated to be 
effective	in	sputum	clearance	in	COPD,	with	FET	and	PD	
being	more	effective	 than	cough	alone(19) which improves 
the FEV1/FVC parameters. 
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Nisha	 Shinde	 and	 Shinde	KJ	 in	 their	 research	 for	
body positioning found out that body position plays a 
major	role	in	the	airway	maintenance	in	COPD	patients	
during forced expiration in standing, the greater recoil 
of lung and chest wall combined with higher pressure 
generated by abdominal contractions pushes the air at 
high speed through the narrowing airways resulting in 
higher PEFR.

The reduction of airway resistance by ACBT, 
vibration	of	the	flutter	and	also	the	back	flow	created	by	
acapella, among the three groups, the MEFR or FEF25-

75% has been increased for the ACBT and it depicts that 
ACBT	is	 the	effective	 technique	 in	 improving	 the	mid	
expiratory	flow	rate.

Thus	between	the	three	groups,	the	p	value	>0.05	so	
it	clearly	states	that	there	no	such	significance	between	
the group. 

CONCLUSION

In	 this	 study	we	concluded	 that	ACTIVE	CYCLE	
OF	 BREATHING	 TECHNIQUE	 (ACBT),	 FLUTTER	
and	ACAPELLA	are	effective	among	the	COPD	patients,	
to improve the lung function when compared within the 
group.	Among	the	 three	groups,	 they	were	as	effective	
as	 each	 of	 them,	 there	 was	 no	 significant	 difference	
between them.
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ABSTRACT
Background: One	minute	Sit-Up	Test	is	a	physical	fitness	battery	commonly	used	to	evaluate	the	endurance	
of an athlete. Performing as many repetitions of sit-up as possible in one minute duration of time reveals the 
endurance level of that athlete which can be used in future for planning the training program.
Objectives: To determine the standard value of one minute Sit-Up Test in the athletes of Belagavi.
Methodology: 220	athletes	(n	=	220)	were	screened	for	the	study.	The	age	criteria	for	this	study	was	18	to	
25 years. Participants were briefed about the nature of the study. Those willing to participate were given 
5 minutes of warm up before sit up procedure and after warm up they were told to perform sit up for one 
minute. The test were performed in three trials and the best value of the three trial were recorded.
Results: The ranges of sit up repetitions per minute in the athletes of Belagavi were from 20 to 76. The average 
sit	up	repetitions	per	minute	for	male	and	female	athletes	is	36.04	±	6.37	and	30.82	±	6.81	respectively.	
Conclusion: The conclusion of this study revealed that the athletes of the Belagavi city have good endurance 
capacity	as	the	average	sit	up	repetitions	per	minute	for	them	falls	under	the	Good	Grade	category.
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INTRODUCTION

Testing and maintaining muscle endurance in the 
athletes is always considered as an important criteria 
for their sports performance.1 In athletes, maintaining 
abdominal muscles endurance is of more important 
for core stability and back support required for long 
durational performance.4,5 This is because, the ability 
to control the position and motion of the trunk over 
the pelvis results in optimum production, transfer and 
control of force and motion to the terminal and distal 
segment in integrated athletic activities hence enhancing 
the sports skill and performance.1,16 However, there is 

always a debate about the testing measures of endurance 
level in an athlete.

According	 to	 the	 present	 sports	 fitness	 concept,	
field	based	tests	are	used	instead	of	laboratory	tests	for	
the evaluation of the motor skills, muscular endurance 
and strength in athletes.2	 Generally,	 timed	 Weighted	
Squat (ST), Push-Up Test (PUT), Sit-Up Test (SUT), 
and Curl-Up Test (CUT) are used for the evaluation 
of the endurance level in an athlete.3 The timed Sit-
up test (SUT) is commonly performed by athletes that 
defines	 the	endurance	of	 the	 abdominal	 and	hip	flexor	
muscle and also maintains the core muscle stability.3,12 
It also helps to correlate the core muscles stability with 
action of distal muscles and to maintain this correlation 
always positive.3	 Also,	 SUT	 has	 greater	 effect	 in	 the	
rehabilitation	of	the	injured	athletes	enhancing	the	time	
laps	in	order	to	return	to	sports	after	an	injury.4

In One Minute SUT, performing as much number of 
sit-up repetitions rates the level of endurance.6 But there 
are	no	any	specific	standard	values	of	Sit-up	repetitions	
for one minute duration. The number of repetitions 
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depend upon the athletes and the type of sports they play. 
In	practice,	many	athlete	fitness	professionals	have	to	go	
for the endurance test prior to exercise routine for each 
athletes. This gives unequal and non-standardized value 
which	 might	 provide	 improper	 and	 unreliable	 fitness	
program for them.6 Therefore, a baseline data is required 
for timed sit-up program to apply on the athletes as 
utterly	or	nationally	fitness	batteries.

There are various factors contributing muscular 
endurance	in	athletes,	comprising	muscle	strength,	fibre	
type, training, diet, environmental condition, etc. It has 
been found that any changes in geographical conditions 
influences	 the	muscular	 endurance	 of	 an	 athlete.10 The 
level	 of	muscular	 endurance	 in	 athletes	 from	 different	
states	 or	 countries	 differ	 from	 each	 other.10,17-19 Thus, 
a standard value of timed sit-up repetition in the 
athletes	from	different	geographical	 location	should	be	
determined.  There is paucity of evidences tabulating this 
value in Indian athletes. Hence, this study is intended to 
determine the standard value of one minute sit-up test 
in the various athletes of Belagavi. This value might be 
useful in future to set the abdominal endurance program, 
to rate the endurance level and even to train the athletes 
of Belagavi further to match global standards.

METHODOLOGY

Ethical Clearance was obtained from the Institutional 
Ethical	Committee.	220	athletic	subjects	of	Belagavi	were	
screened. Both male and female athletes of age group 
18	 to	 25	 years	 of	 Belagavi	 were	 included	 in	 the	 study.	
Any athletes taking medicines regularly or under diet 
restriction regimen, having any discomfort or back pain 
while	 performing	 trunk	 flexion	 activity,	 or	 having	 any	
recent abdominal pain or surgery were excluded in the 
study.	Also,	the	female	athletes	during	first	two	days	of	the	
menstrual cycle were excluded.1 They were briefed about 
the nature and procedure of the study. Only those willing to 
participate	were	recruited	for	the	study.	A	Written	informed	
consent was obtained from them. All the participants were 
processed through one minute sit up test.

The test procedure required the athletes to lie down 
on	exercise	mat	with	knees	bent,	feet	flat	on	the	mat	and	
hands	placed	on	ears.	The	athletes’	feet	were	held	by	an	
assistant.	The	assistant	had	to	give	the	command	“GO”	
and simultaneously start the stop watch. On listening 
the	command,	 the	subjects	had	to	lift	 their	upper	body	

and touch their knees with elbows and perform the same 
as many times as possible for next one minute. This 
procedure included three trials of SUT, each for one 
minute.	The	final	score	was	the	best	of	the	three	attempts.	

OUTCOME MEASURES

One	minute	Sit-Up	Test	is	a	physical	fitness	battery	
commonly used to evaluate the endurance of an athlete. 
Performing as many repetitions of sit-up as possible in 
one minute duration of time reveals the endurance level 
of that athlete.3,12

Materials: An exercise mat, a stopwatch and a hand 
held tally counter

Scoring: The completion of one sit up was coming up to 
knee	and	going	back	down	flat	on	the	mat.	Only	correctly	
performed sit up were counted.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 
software 21 version. Comparison and correlation of 
male and females athletes in terms of maximum number 
of	sit	ups	in	one	minute	was	done	using	t	test.	Level	of	
significance	was	set	at	p<0.05.

RESULTS

The total 220 athletes participated in this study, 
out	of	which	108	were	male	athletes	and	rest	112	were	
female athletes. All the participants were competed in 
either college (4), district (104), state (57), national (46) 
or	international	level	(9).	The	participant’s	mean	±	SD	
years	 of	 playing	was	 3.83	 ±	 2.54	 years.	 The	 years	 of	
playing of male athletes was 3.67±2.43 whereas that of 
female was 3.97±2.64 respectively.

The best of three sit up attempts of male was 
36.04±6.37	 while	 that	 of	 female	 was	 30.82±6.8	
respectively.  Figure 1 shows that value of the best of 
three sit up attempts of male was comparatively more 
than females. Table 1 shows the values of the one 
minute sit up repetitions in the athletes of Belagavi city. 
The	standard	repetitions	of	overall	athletes	was	33.38	±	
7.08	in	the	ranges	of	20	to	76.	The	duration	of	playing	
of	 athletes	 had	 significantly	 shown	effect	 in	 the	 sit	 up	
repetitions (Table 2, 3, 4).
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Figure 1: Comparison of male and females with mean Best of three attempts

Table 1: Normality norms of Best of three attempts scores in male, female and as a total

Best time
Total Male Female

Range No Range No Range No
Poor 20.00-26.00 27 20.00-26.00 3 20.00-26.00 24
Good 26.01-40.00 174 26.01-40.00 90 26.01-40.00 84

Excellent 40.01-76.00 19 40.01-66.00 15 40.01-76.00 4
Total 20.00-76.00 220 20.00-66.00 108 20.00-76.00 112

Mean best time 33.38 36.04 30.82
SD best time 7.08 6.37 6.81

Note:	Poor:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Excellent:	>mean+SD

Table 2: Correlation between best of three attempts scores with Duration of playing as a whole

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.2819 3.0247 0.0031*

*p<0.05

Table 3: Correlation between best of three attempts scores with duration of playing in males

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.3423 3.7513 0.0003*

*p<0.05
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Table 4: Correlation between best of three attempts 
scores with duration of playing in females

Variables
Correlation between best of three 

attempts scores with
r-value t-value p-value

Duration of 
playing 0.1666 1.7398 0.0848

DISCUSSION

The primary purpose of this study was to record 
the Sit-Up Test (SUT) for one minute in the various 
athletes of Belagavi City. In this study, 220 athletes from 
Belagavi	 city	 and	 of	 different	 competitive	 level	 were	
participated. The participants were experienced athletes 
having	average	of	3.83	±	2.5	years	of	playing	duration	
in either college level/district level/state level/national 
level/international level competitions.

Previous studies have already proven that sit up 
test is used for testing and maintaining the muscular 
endurance.3 This study supports and add some norms to 
the	study	done	by	Sarah	L.	Strand	et	al.	 (2014)	which	
stated that sit up test is the battery required to check the 
muscular endurance. They had concluded that sit up test 
along with some other test like curls up, push up and 
planks are used to test as well as maintain the muscular 
endurance of the athletes. 

There are studies done for the values of sit up test 
in athletes other than the Indian athletes. That values are 
used	as	the	global	standard.	According	to	Golding	et	al.	
(1986),	 the	normal	values	of	this	test	ranges	from	25	to	
49	repetitions	per	minute	for	male	athletes	whereas	18	to	
43 repetitions per minute for female athletes respectively. 
They	 had	 divided	 into	 seven	 categories	 of	 athletes’	
endurance i.e. excellent, good, above average, average, 
below average, poor and very poor. Similarly, this 
study also graded the endurance level into three grades; 
excellent, good and poor. This study provides the values 
of sit ups test for the athletes Belagavi city to match them 
and even train them as per the global standards.

According	to	Kathryn	M.	Refshauge	et	al,	the	ability	
to perform the exercise using the core muscles in female 
athletes has comparatively less than the male athletes. 
This study also found that the ability to perform the 
sit up repetitions in one minute time duration is more 
in male athletes of Belagavi city in compare to female 

athletes. Besides this the duration of playing the sports 
has	 significantly	 affected	 the	 sit	 up	 repetitions.	 This	
study provides the facts that the endurance level in the 
athlete is more if the athlete is experienced and has the 
longer duration of sports exposure.

Future Scope: The result of this study might be useful 
in future to set the abdominal endurance program as well 
as to rate the endurance level of the athletes of Belagavi 
City. This value will even be helpful to train the athletes 
of Belagavi further to match the global standards. Future 
study must also be conducted to see if the improved core 
endurance	influences	the	performance	of	the	athletes.

Limitations: There must be large sample to generalize 
the value of this test.

CONCLUSION

This study provided the spectrum of the common 
values	of	the	sit	up	test	for	the	different	males	and	females	
Indian athletes. These values might be used as a baseline 
data required for timed sit-up program to apply on the 
Indian	athletes	as	utterly	or	nationally	fitness	batteries.
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ABSTRACT

Background:	Mechanical	low	back	pain	is	an	impairment	of	musculoskeletal	system.Lifetime	prevalence	of	
low	back	pain	is	60-85%.	Frequent	micro-trauma	to	the	structures	of	the	spine,	poor	control	and	stabilization	
leads	to	LBP	and	eventually	causes	functional	limitation.

Purpose:	To	find	whether	Core	Stabilization	Training	with	Pressure	Biofeedback	could	reduce	pain	and	
improves functional activity in patients with mechanical low back pain.

Aim:	To	study	the	effectiveness	of	Core	Stabilization	Training	with	Pressure	Biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Objective:	To	find	out	the	effect	of	core	stabilization	training	with	pressure	biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Method:	The	study	was	conducted	on	30	subjects	between	the	age	group	of	20-25	years	with	mechanical	
low back pain and according to the inclusion criteria were recruited in the study. NPRS at rest and activity, 
Modified	ODI	was	assessed	PRE	and	POST	treatment.

Results:	P	value:	less	than	0.05	for	NPRS	(pain	at	rest	and	activity)and	modified	ODI	i.e.	core	stabilization	
training with pressure biofeedback had statistical improvement in NPRS (Pain at rest and activity) and 
modified	ODI	score.

Conclusion:	Core	stabilization	training	with	pressure	biofeedback	is	effective	in	reducing	pain	(at	rest	and	
activity)	and	functional	disability	in	subjects	between	the	age	group	of	20-25	years	with	mechanical	low	
back pain.

Keywords: Mechanical low back pain, Core stabilization training, Pressure biofeedback unit.

INTRODUCTION

Low	 back	 pain	 is	 a	 common	 musculoskeletal	
impairment	 affecting	 80%	 of	 population	 at	 some	
point in their life. It is an important clinical, social, 
economic	 and	 public	 health	 issue	 affecting	 population	
indiscriminately. It is considered to be one of the leading 
causes of disability contributing to more sickleaves1. In 
India	incidence	of	LBP	in	general	population	was	found	
to	be	23.09%	and	has	lifetime	prevalence	of	60-85%	2.

Mechanical	 low	back	pain	 can	be	defined	as	back	
pain caused by placing abnormal stress and strain on 
vertebral column and muscles typically, arises from bad 
habits, such as poor posture, poorly designed seating 

and improper bending and lifting activities. Mechanical 
low back pain is characterized by increase in pain with 
motion	and	decreases	with	rest.	Chronic	pain	is	defined	
as pain lasting more than 12 weeks3. Characteristic 
features of mechanical low back pain: pain often refers 
to	the	buttocks	and	thigh,	morning	stiffness,	there	is	pain	
on	forward	flexion	and	aggravated	by	motion4.

Core	stability	exercise	can	be	defined	as	restoration	
of augmentation of the ability of the neuro-muscular 
system to control and protect the spine from the 
injury.	The	 local	muscles	are	 said	 to	be	crucial	 in	 this	
mechanism.5 Muscles related to core stability are 
multifidus,	 transverses	 abdominis,	 external/internal	
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oblique abdominis, paraspinalis. It has been speculated 
that this method of training may be useful in decreasing 
the risk of back pain.6 Previous studies suggested 
that Core stabilization exercises showed marked 
improvement, while treating for long duration such as 
8	weeks	duration.	So	this	study	was	framed	with	shorter	
duration of 2 weeks.

Hence	this	study	was	intended	to	find	whether	Core	
Stabilization Training with Pressure Biofeedback could 
reduce pain and improve functional activity using NPRS 
and	Modified	Oswestry	index	in	patient	with	mechanical	
low back pain.

AIM

To	 study	 the	 effectiveness	 of	 Core	 Stabilization	
Training with Pressure Biofeedback in reducing pain and 
improving	functional	activity	in	subjects	with	mechanical	
low back pain between the age group of 20-25 years.

OBJECTIVE

To	find	out	 the	effect	of	core	stabilization	 training	
with pressure biofeedback in reducing pain and 
improving functional activity for 2 week period in 
subjects	with	mechanical	low	back	pain	between	the	age	
group of 20-25 years.

MATERIAL AND METHOD

It was an experimental study conducted on 30 patients 
with mechanical low back pain age between 20-25yrs was 
taken from NDMVP hospital. Convenient sampling with 
random allocation method was used in the study.

Figure 1: Materials used

Inclusion Criteria:

 z Male/female patients between the age group 20-25 
years having mechanical low back pain persisting 
for at least 6 months upto1 year.

 z A current pain level ranging less than 7 on the self-
reported Numeric pain rating scale (NPRS).

 z Patients complaining Pain when standing or sitting 
for a long time or Pain when driving long distance, 
getting in and out of a car or lifting activities.

 z Patient with minimum and moderate disability 
based	on	Modified	Oswestry	disability	index.

Exclusion Criteria:
 z Structural deformity
 z Systemic	inflammatory	disease
 z Nerve root compression
 z History of spinal surgery or fractures.

PROCEDURE

Subjects	clinically	diagnosed	with	mechanical	 low	
back pain were screened according to inclusion and 
exclusion criteria. Ethical clearance was obtained and 
informed	consent	was	taken	from	each	subject.	Subjects	
were	 briefed	 about	 the	 study	 &	 the	 intervention.30	
Patients were recruited and were given core stabilization 
training	 with	 pressure	 biofeedback.	 The	 effect	 of	
intervention was measured using outcome measures 
comprising of NPRS (pain at rest and activity) and 
Modified	ODI	before	and	after	2	weeks.

 1. Curl up: Subjects	 knees	 were	 bend	 from	 the	
supine position, knees were stabilized by the 
therapist. Directions were given to move head and 
shoulder slowly from the ground.

 2. Right Side Bridge:	Subjects	were	moved	to	right	
side lying and upper arm was aligned vertical on 
the	ground	and	elbow	flexed	to	90	degrees,	right	
elbow was on the ground and forearm rested on 
the	floor.	The	participants	were	asked	to	raise	the	
pelvis	from	the	floor	between	knees	and	elbows;	
and was instructed to hold it in a straight line 
“plank” position.7

Figure 2: Right Side Bridge
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 1. Birddog:	Subjects	were	instructed	to	stretch	left	
arm and right leg in a row simultaneously from 
the four-foot position.

 2. Transverse abdominus activation with pressure 
biofeedback:

 z Participants were instructed to lie in hook lying 
position.

 z A	pressure	Bio	feedback	cuff	was	placed	under	the	
first	lumbar	vertebra	to	second	sacral	vertebra	and	
was	inflated	to	40mmhg.

 z Participants were instructed to draw in his or her 
navel gradually (ADIM) and maintain the target 
pressure without any pelvic motion.

 z And while performing ADIM, pressure was 
increased to 2mmhg from the baseline i.e. from 40-
42mmhg.

Figure 3: Abdomen Drawing-in maneuver with 
pressure biofeedback

Intensity of each exercise: Each set: 5 sec hold, 5sec 
rest, 10sets.

Frequency of each exercise: 5 times a week for 2 weeks.

RESULT

Table 1: Intra-group comparison of Pain (NPRS) at rest

Parameter Follow up

Pain (NPRS at 
rest)

Pre Tx score 2.83	±		0.80
Post Tx score 1.48	±		0.63

t value 14.97
P-value (Intra-

group)
Pre-Rx v/s Post 

Rx
0.0001 

(Significant)

Values are Mean ± Standard deviation. P-values 
are	 obtained	 using	 paired	 t-	 test,	 after	 confirming	 the	
underlying normality assumption. P-value<0.05 is 
considered	to	be	statistically	significant.

Table 2: Intra-group comparison of Pain (NPRS) on 
activity

Parameter Follow up

Pain (NPRS at 
activity)

Pre Tx score 5.41	±		0.68
Post Tx score 3.38	±		0.68

t value 33.665
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

Parameter Follow up

Modified ODI 
(%)

Pre Tx score 27.3 ± 6.57
Post Tx score 17.24 ± 5.46

t value 25.7806
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

RESULT

The	 Pain	 (NPRS)	 at	 rest	 and	 activity,	 Modified	
ODI	Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

This	 study	was	aimed	 to	find	out	 the	outcomes	of	
core stabilization exercises using pressure biofeedback 
in reducing pain and functional disability in mechanical 
low	 back	 pain.	 This	 study	 included	 30	 subjects	 with	
mechanical low back pain of both genders between age 
group of 20-25 years. Through convenient sampling 
they were recruited randomly in the study and received 
core stabilization exercises using pressure biofeedback. 
Pain was measured using NPRS before intervention and 
after 2 weeks of intervention. Functional disability was 
measured using ODI before intervention and after 2 
weeks of intervention.

VARIABLE 1: PAIN (NPRS) AT REST

Using paired t test for analysis mean pre treatment 
Pain (NPRS) at rest score ,the p value obtained was 
<0.05	 which	 implies	 that	 it	 is	 statistically	 significant.	
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Thus	treatment	had	an	effect	in	reducing	pain	at	rest	in	
patient with mechanical low back pain after 2 weeks of 
treatment. The result found in our study is accordance 
with	 study	 done	 by	 Serish	 ali	 et	 al	 (2017)	 on	 effect	
of lumbar stabilization exercises in the management 
of chronic low back pain. It was 2 weeks protocol. 
Outcome	 measures	 used	 were	 NPRS,	 Modified	 ODI	
and goniometer. The study concluded that lumbar 
stabilization along with conventional physiotherapy 
are	found	to	be	more	effective	in	chronic	low	back	pain	
management in reducing pain and functional disability.8

One of the important factors that modulate nociceptor 
sensitivity is the acidity (pH) of the surrounding tissue 
in the lumbopelvic region. An altered pH of the local 
muscles of the lumbopelvic region is related to the 
accumulation	 of	 inflammatory	 soup	 and	 mechanical	
sensitization of the peripheral and central nocicepetor 
among	patient	with	chronic	low	back	pain.	Goal	of	Core	
stabilization exercises is to increase circulation and 
movements of the lumbopelvic region to wash out the 
retained	 inflammatory	 mediators	 and	 facilitate	 muscle	
activation and thus reduces the low back pain.9

Reduction in pain may also be due to Core exercises 
enhances the endurance of central part of the trunk, 
reduces	 the	 tension	 in	 the	 ligaments	 and	 joints	 of	 the	
spine	 fix	 them	 in	 the	 neutral	 position	 reduce	 the	 pain	
intensity.10

VARIABLE 2: PAIN (NPRS) AT ACTIVITY.

Using paired t test for analysis Pain (NPRS) at 
activity, p value obtained was <0.05 which implies that 
it	 is	 statistically	significant.	Thus	 the	 treatment	had	an	
effect	 in	 reducing	 pain	 during	 activity	 in	 patient	 with	
mechanical low back pain after 2 weeks of treatment.

The result found in our study is accordance with 
studies done by Suresh Babu Reddy (2015) on	Effect	of	
core stabilization program and conventional exercises 
in the management of chronic mechanical low back 
pain .They performed a randomized control trial on 40 
subjects	between	age	group	30-50.	Result	showed	 that	
the	outcome	of	this	study	had	highly	significant	statistical	
changes lead us to the conclusion that “Core stabilization 
program	is	more	effective	in	the	management	of	chronic	
mechanical low back pain than conventional exercises.”11

Reduction of pain on activity may be due to 
Core stability exercises produces low load isometric 

contraction	 thus	 producing	 hypoalgesic	 effect	 on	
contracting body part as it activates central inhibitory 
pain mechanism by static muscle contraction thus 
upsurge the secretion of beta endorphins and activates 
the system that regulates pain. Central inhibitory pain 
mechanism activates secretion of endogenous opioids 
and in turn reduces the pain perception.12

VARIABLE 3: FUNCTIONAL DISABILITY 
[MODIFIED OSWESTRY DISABILITY 

INDEX (ODI)]

Using	 paired	 t	 test	 for	 analysis	 for	modified	ODI	
score, p value obtained was <0.05 which implies that 
it	 is	 statistically	 significant	The	mean	pre-treatment	of	
scores	of	modified	ODI,	the	p	value	obtained	was	<	0.05	
which	implied	that	it	was	statistically	significant	thus	the	
treatment had	 an	 effect	 on	 reducing	 the	 disability	 and	
improving function in patients with mechanical low 
back pain after 2 weeks of treatment.

Similar	study	on	effectiveness	of	core	stabilization	
exercises on functional disability in patients with chronic 
low back pain results of the study were in accordance 
to our study showing improvements in the oswestry 
disability	Questionnaire	scores	post	treatment	performed	
by	Amila	Kapetanovic	et	al.	(2016).13

Reduced disability may be due to improved motor 
control caused by core stabilization training. Motor 
control plays a crucial role in stabilizing spinal system. 
Maintaining lumbar spinal stability involves three 
interactive systems: passive support system, which 
relies on ligaments and fascia of skeletal muscle; the 
active contraction system, in which lumbar spinal 
movements and stability are maintain by contracting 
the core muscles; and the central nervous system which 
place a leading role in motor control. The CNS can 
respond to the sensation produced in active and passive 
system by using the central nerves to control motor 
co-ordination. The CNS governs physical action and 
prevents interference in order to maintain spinal stability 
and lumbar spinal movements.14

Improved functional activity may be due to 
following mechanism it involves stabilization via 
intra-abdominal pressure, which reduces compressive 
forces in the core system. During augmented drawing 
in of the abdominal wall training, the deep abdominal 
muscles contract against the viscera, pushing the viscera 
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superiorly into the diaphragm and inferiorly into the 
pelvic	floor.	This	results	in	increased	abdominal	pressure,	
which elevates the diaphragm and leads to contraction of 
pelvic	floor	musculature	while	concurrently	assisting	in	
intersegmental stabilization of the lumbo-pelvic system 
(Stanton	T	2008).15

Another reason to improve functional activity 
may be due to plastic changes at the brain due to 
exercising	specific	muscle	of	the	lower	back	region.	In	
turn reprogramming the brain for optimal stabilization 
targeting	 right	 muscle	 for	 right	 task	 thus	 the	 subjects	
were more focused and attentive toward exercise by 
giving visual biofeedback during training session.16

CONCLUSION

Core stabilization training with pressure biofeedback 
is	 effective	 in	 reducing	 pain	 (at	 rest	 and	 activity)	 and	
functional	disability	in	subjects	between	the	age	group	
of 20-25 years with mechanical low back pain.

Limitations of the Study

 z No follow up was done after the said duration of 
study hence, long-term outcomes of the both the 
treatment techniques were not evaluated.

 z 	Outcome	measures	were	purely	subjective.

 z Quantitative	measures	were	not	used	to	compare	the	
effect	of	individual	exercises	on	isolated	muscles	to	
know	which	exercise	gives	better	effect	in	reducing	
pain and disability.
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Exercises Versus Open Kinematics Chain Exercises on Pain 

and Improve Muscle Strength and Physical Function in 
Osteoarthritis Knee patients

Apexa Rathwa1, Namrata Prajapati2, Advita N Deepak3

1Assistant Professor, College of Physiotherapy, Parul Institute, Vadodara; 2Physiotherapist (Tutor), College of 
Physiotherapy, SSG Hospital, Vadodara; 3Senior Lecturer, College of Physiotherapy, Parul Institute, Vadodara

ABSTRACT

Osteoarthritis	 (OA)	 is	 the	most	 common	musculoskeletal	 condition	 affecting	 the	quality	of	 life	of	 older	
adults.	Aim	of	this	experimental	comparative	study	is	to	compare	the	effectiveness	of	proprioceptive	circuit	
exercises	versus	open	kinematics	chain	exercises	on	pain	&	improve	muscle	strength	and	physical	function	
in Osteoarthritis knee patients. The data of 60 OA knee patients were collected from the Parul Sevashram 
Hospital, Vadodara. The patients were divided into two groups, group A was given proprioceptive circuit 
exercises and group B was given open kinematic chain exercises. A pretest outcome measures i.e., NPRS, 
MMT	and	WOMAC	were	given.	Interventions	were	carried	out	for	3	weeks.	The	results	were	derived	by	
using statistical methods with the help of statistics software Mad Calc, within group comparison “paired t 
test”	and	between	group	comparisons	“unpaired	t	test”	was	used.	There	was	significant	differences	in	pretest	
and	post	values	within	two	outcome	variables	of	each	group	but	there	was	significant	differences	seen	when	
two	outcome	measures	of	each	group	were	compared.	The	study	showed	that	both	groups	are	effective	in	
reducing	 pain	 and	 improved	muscle	 strength	&	physical	 function	 in	 knee	 osteoarthritis.	After	 exercises	
between	both	groups	proprioceptive	 circuit	 exercise	group	A	was	 extremely	 statistically	 significant	 than	
open	kinematic	chain	group	B.	So	group	A	indicating	more	reducing	pain	and	beneficial	Effect	on	reducing	
pain, improved muscle strength, physical function in OA knee patients.
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INTRODUCTION

Osteoarthritis (OA) is the most common 
musculoskeletal	condition	affecting	the	quality	of	life	of	
older	adults.		Three	major	physical	impairments,	such	as	
knee	pain,	stiffness,	and	decreased	quadriceps	strength,	
are highly associated with knee OA and are believed to 
contribute to physical disability and progression of the 
disease.1 For patients with knee osteoarthritis, exercise 
is	the	most	common	and	effective	therapy	for	enhancing	
knee function and reducing pain; it is also more cost-

effective	 than	 other	 types	 of	 medical	 interventions.	
However, its mechanism is not fully understood.2 It has 
being estimated that the number of people over the age 
of	65	years	will	be	doubled	in	the	first	two	decades	in	the	
21st century.3 In the third National Health And Nutrition 
Examination Survey (NHANES III), approximately 37% 
of	participants	age	>	60	years	or	older	had	radiographic	
knee OA.4 A recent survey in India reported that the 
prevalence of OA in older adults more than 65 years of 
age was 32.6% in the rural population and 60.3% in the 
urban population.5

There are two types of osteoarthritis. Primary 
osteoarthritis is a chronic degenerative disease that 
is commonly related genetic inheritance.6 Secondary 
arthritis this tends to show up earlier in life, due to an 
injury,	 kneeling	 or	 squatting	 for	 extended	 amounts	 of	
time, diabetes, or obesity.6
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Osteoarthritis is a degenerative condition primarily 
affecting	 the	 articular	 cartilage.	 Changes:	 increase	
in water content and depletion of the proteoglycans 
from	 the	 cartilage	 matrix;	 its	 fibrillation;	 cartilage	
abraded by contact between the opposing articular 
surfaces; underlying bone exposed; subchondral bone 
becomes hard and glossy; bone at the margins of the 
joint	 hypertrophies	 to	 form	 a	 rim	 of	 projecting	 spurs	
known as osteophyte. A similar mechanism results in 
the formation of subchondral cysts and sclerosis.7 The 
loose	 flakes	 of	 cartilage	 incite	 synovial	 inflammation	
and thickening of the capsule, leading to deformity and 
stiffness	of	the	joint.	Often	one	compartment	of	a	joint,	
the	medial	compartment	is	affected	more	than	the	lateral,	
leading to a varus deformity (genuvarum).7 Weaknesses	
of the shock-absorbing and weight-bearing muscles may 
lead to structural damage of the articular cartilage and 
subchondral	 bone,	 as	 well	 as	 decrease	 joint	 stability,	
which is a risk factor for knee OA progression.8

The advantages of a proprioceptive circuit exercise 
are reduced muscle fatigue, which is generally observed 
during resistance exercise, and improved exercise 
efficiency	by	minimization	of	the	recovery	time	between	
exercise sets.2 An	 Open	 Kinematics	 Chain	 (OKC)	 is	
performed	 when	 the	 limb	 is	 not	 fixed	 and	 allowed	 to	
move freely through space. It helps in decreasing the 
joint	 compression.9 Exercise helps in decreasing pain, 
improving strength and endurance, improving range of 
motion and connective tissue elasticity as well as exercise 
decreases functional limitation by improving walking 
speed, gait, physical activity and decreasing depression 
and anxiety.3 An open kinetic chain leg extension exercises 
have been the traditional means of strengthening the 
quadriceps muscle, however several authors report that 
these exercises exacerbate the symptoms in many patients 
with patello-femoral arthritis.10

The strength of the knee extensor muscles was 
greater	 than	that	of	 the	knee	flexor	muscle	at	baseline,	
and an OA related reduction in muscle strength was 
observed only in the knee extensor muscles, that is, in the 
quadriceps muscles, which is deemed as the cause of the 
pain	and	physical	dysfunction	of	the	knee	joint	in	these	
patients8. Thus, such as knee isokinetic exercises, knee 
extension	and	flexion	exercises	from	a	sitting	position,	
straight leg raising exercises, and knee curl exercises)8. 

AIM

To	 compare	 the	 effectiveness	 of	 proprioceptive	
circuit exercises versus open kinematics chain exercises 

on pain and improve muscle strength and physical 
function in osteoarthritis knee patients. 

METHODOLOGY

This was an experimental study carried out in 
College of Physiotherapy, Parul Institute, Vadodara. 
Data	 of	 60	 indoor	 patient	 of	 OA	 Knee,	 age	 between	
40 to 65 years8, irrespective of gender, collected from 
Parul Sevashram Hospital, Vadodara. Study done by 
verbal consent of patients of unilateral of OA knee and 
pain for a duration of more than 3 months8; diagnosis 
with degenerative OA and had radiological stage 2 and 
3	 unilateral	 OA	 knee	 according	 to	 the	 Kellgren	 and	
Lawrence	scale.14 Exclusion of patients of previous and 
recent	traumatic	injury	to	knee,	subjects	with	secondary	
OA knee, serious medical condition such as heart or 
pulmonary conditions, spinal problems and patients with 
recent knee surgery.

The testing procedure was properly explained to 
subjects.	Two	Groups	A	and	B	made.	Each	 consist	 30	
OA	knee	patients.	Group	A	were	perform	Proprioceptive	
Circuit Exercise Program.2 The detail exercise program 
consisted of repetition of walking in place and four 
different	 types	 of	 proprioceptive	 circuit	 exercise,	
including wall slides, half squats, lunges, stationary 
bicycle.	Group	B	were	perform	Open	Kinematic	Chain	
Exercises in form sitting knee extension, prone knee 
bending, hamstring curls, chair scoots were perform in 
sets of 10 repetitions; 1 set of all exercises were perform 
twice a day for the 1st week, and this were progress to 2 
sets twice a day until the 3rd week and then 3 sets twice a 
day until the 5th week. 

To outcome measures of the OA knee patients will 
be performed by following ways: (1) Pain intensity will 
be given by NPRS (Numerical Pain Rating Scale)8,11, 
all the participants completed the NPRS by indicating 
the average pain level experienced before and after the 
intervention.	(2)	WOMAC index	(Western	Ontario	and	
Mc. master universities osteoarthritis index)8,12 perceived 
pain,	knee	stiffness	and	functional	ability	will	be	assess	
by	 WOMAC	 index,	 done	 initially.	 The	 individual	
completing	the	scale,	rated	her	perceived	pain,	stiffness	
and	functional	ability	on	a	5-point	Likert’s	scale	which	
is scored from 0-4 i.e.:- o-none, 1-slight, 2-moderate, 
3-severe, 4-extreme. (3) MMT (Manual Muscle Test)13, 
will be a convenient tool for evaluating the muscle 
strength and level of impairment. Muscle strength is 
rated from 0 to 5 according to the muscle performance 
against resistance.
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Data	analysis	was	conducted	with	Microsoft	Word	
and Excel Medcalac version 17.9.7 have been used to 
generate	graphs,	tables	etc.	Paired	‘t’	 test	was	used	for	
analysis	NPRS,	WOMAC	and	MMT	pre-post	within	the	
Group	A	and	Group	B	with	calculation	of	values	obtain	

as	 data	 during	 study.	 Un-paired	 ‘t	 ’	 test	 was	 used	 for	
analysis	NPRS,	WOMAC	and	MMT	post	 intervention	
between	 Group	 A	 and	 Group	 B	 with	 calculation	 of	
values obtain as data during study.

OBSERVATIONS

Table 1: Comparison of pre and post NPRS in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 7.133 1.008

-3.166 0.746 -3.441	to	-2.88 <0.0001
Post-test 3.9667 1.129

B
Pre-test 7.300 0.8769

-2.500 0.7311 -18.730 <0.0001
Post-test 4.800 1.0635

Table 2: Comparison of pre and post WOMAC in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t – value p - value

A
Pre-test 73.33 8.94

-20.933 5.1457 -22.85	to	-19.011 <0.0001
Post-test 52.40 10.42

B
Pre-test 73.63 7.75

-11.4000 3.3073 -18.880 <0.0001
Post-test 62.23 8.35

Table 3: Comparison of pre and post MMT flexors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.67 0.088 7.6158 <0.0001
Post-test 3.67 0.48

Table 4: Comparison of pre and post MMT extensors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.70 0.085 8.226 <0.0001
Post-test 3.70 0.47

Table 5: Comparison of score difference in flexors and extensors after exercise between Group A & Group B

Muscle Group Mean SD Mean Difference SD Difference t–value p-value

Flexors
A 1.60 0.50

0.93 0.126 7.3928 <0.0001
B 0.67 0.48

Extensors
A 1.60 0.50

0.90 0.125 7.2250 <0.0001
B 0.70 0.47
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Table 6: Comparison of post NPRS, Post WOMAC, post MMT flexors and extensors in Group A & Group B

Test NPRS WOMAC MMT flexors MMT extensors
Group  A B A B A B A B
Mean 3.97 4.80 52.40 62.23 4.60 3.67 4.60 3.70

For	pre	–	post	NPRS	 in	Group	B	 the	 two-tailed	p	
value	 is	 <	 0.0001,	 considered	 extremely	 significant	 t	
=	 -18.730	with	29	degrees	of	 freedom.	For	pre	–	post	
WOMAC	in	Group	B	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 -18.880	 with	 29	
degrees	 of	 freedom.	 For	 pre	 –	 post	 MMT	 flexors	 in	
Group	B	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 7.3928	 with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	 t	=	8.226	with	29	degrees	of	 freedom.	For	
comparison	of	score	difference	in	flexors	after	exercise	
between	Group	A	and	Group	B	 the	 two-tailed	p	value	
is<	0.0001,	considered	not	significant	t	=7.3928	with	58	
degrees	of	freedom.	Comparison	of	score	difference	in	
extensors	after	exercise	between	Group	A	and	Group	B	
the two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

Ganvir	 SD	 et	 al1	 effect	 of	 open	 chain	 exercises	 on	
muscle strength and function in elderly patients with 
knee Osteoarthritis. A hundred patients were randomized 
into	two	Groups.	Experimental	Group	A	performed	open	
chain exercises in form of isometric quadriceps and 
straight leg exercises for 5 days a week for 5 days whereas 
control	Group	B	did	not	perform	any	exercises.	All	 the	
measurements were taken at baseline (week 0) and at the 
end	 of	 the	 trial	 at	week	 5.	 Resulted	 in	 between	Group	
comparisons, pain intensity, and improvement in function 
in	 isometric	 exercises	 Group	A	 at	 the	 end	 of	 5th week 
were	significantly	greater	than		those	of	control	Group	B	
(p<0.05) and concluded the 5 week isometric quadriceps 
exercise	program	showed	beneficial	effects	on	quadriceps	
muscle strength, pain, and functional disability.

For	post	NPRS	between	Group	A	and	Group	B	the	
two-tailed p value is equals 0.0047, considered extremely 
significant	t	=	2.9428	with	58	degrees	of	freedom.	For	
post	WOMAC	between	Group	A	and	Group	B	in	the	two-
tailed p value is equals 0.0002, considered extremely 
significant.	t	=	4.0320 with	58	degrees	of	freedom.	For	
post	MMT	flexors	between	Group	A	and	Group	B	 the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.3928	with	58	degrees	of	freedom.	For	
post	MMT	extensors	between	Group	A	and	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

DISCUSSION

Diminished	 knee	 joint	 proprioception	 is	 highly	
correlated with the level of pain, and the interaction 
between proprioception and muscle strength is closely 
related to functional body movements. This indicates 
that application of proprioceptive circuit exercise 
improves	proprioception	and	knee	joint	muscle	function,	
thereby	reducing	patient	pain.	Strengthening	knee	joint	
muscle function likely helps reduce pain. This study 
showed that proprioceptive circuit exercise in patients 
with	degenerative	knee	Osteoarthritis	can	be	an	effective	
way	 of	 strengthening	 knee	 joint	 muscle	 function	 and	
reducing pain. The results are expected to provide a 
useful	 basis	 for	 future	 efforts	 to	 enhance	 knee	 joint	
functions and improve pain control in patients with knee 
osteoarthritis.2

We	got	significant	improvement	after	3	weeks	post	
treatment	of	the	outcome	measures	of	two	Groups.	For	
pre	–	post	NPRS	 in	Group	A	 the	 two-tailed	p	value	 is	
<	 0.0001,	 considered	 extremely	 significant.	 t	 =	 -3.441	
to	 -2.88	 with	 29	 degrees	 of	 freedom.	 For	 pre	 –	 post	
WOMAC	in	Group	A	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 22.85	 to	 -19.011	
with	29	degrees	of	freedom.	For	pre	–	post	MMT	flexors	
in	Group	A	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 17.5879	with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	A	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	17.5879	with	29	degrees	of	freedom.	

Sung-bum J et al2 applied proprioceptive circuit 
exercise to patients with degenerative knee Osteoarthritis 
and	examined	its	effects	on	knee	joint	muscle	function	
and the level of pain. In this study, 14 patients with 
knee	 osteoarthritis	 in	 two	 Groups,	 a	 proprioceptive	
circuit	exercise	Group	 (n=7)	and	control	Group	 (n=7),	
were	 examined	 and	 was	 used	 to	 assess	 knee	 joint	
muscle function, and a visual analogue scale was used 
to measure pain level and resulted in the proprioceptive 
circuit	exercise	Group,	knee	 joint	muscle	 function	and	
pain	levels	improved	significantly,	whereas	in	the	control	
Group,	 no	 significant	 improvement	 was	 observed	 and	
concluded a proprioceptive circuit exercise may be an 
effective	way	 to	strengthen	knee	 joint	muscle	 function	
and reduce pain in patients with knee osteoarthritis.
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Metgud S et al14	 said	 to	 compare	 the	 effect	 of	
proprioceptive exercises in osteoarthritis and total 
replaced	 knees	 using	 the	 knee	 society	 score	 and	 joint	
position sense. Participants were divided into two 
groups;	Group	A	comprised	of	the	total	knee	replacement	
and	Group	B	was	the	osteoarthritis	group.	Group	A	was	
given exercises along with ambulation and static and 
resistance cycling and training of functional activities. 
Group	B	was	given	exercises	and	seven	proprioceptive	
exercises followed by continuous short wave diathermy 
cross-fire	 method	 for	 15	 minutes.	 The	 results	 show	 a	
significant	 difference	 between	 the	 two	 groups	 using	
VAS	and	JPS	whereas	showed	no	significant	difference	
between	the	two	groups	on	using	the	KSS	and	concluded	
that	proprioceptive	exercises	are	beneficial	in	improving	
the	joint	position	sense	in	patients	with	osteoarthritis	as	
well as total knee replacements.

CONCLUSION

Both	 groups	 were	 statistically	 significant	 and	
showed	 beneficial	 effect	 on	 reducing	 pain,	 improved	
muscle strength, physical function in OA knee patients 
but after exercises between both groups proprioceptive 
circuit	 exercise	 Group	 A	 was	 extremely	 statistically	
significant	 than	 open	 kinematic	 chain	 Group	 B.	 So	
Group	A	 indicating	more	 reducing	 pain	 and	beneficial	
effect	 on	 reducing	 pain,	 improved	 muscle	 strength,	
physical function in OA knee patients. Hence alternative 
hypothesis is accepted.
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ABSTRACT

Objective:	The	main	objective	of	 this	study	was	 to	evaluate	 the	efficacy	of	Body	awareness	 therapy	on	
depression in geriatric population

Design: A Pre- Post Experimental Design.

Participants and Interventions:	 30	geriatric	 persons	who	had	 a	 score	of	more	 than	5	on	 the	Geriatric	
Depression	scale	(GDS)	were	enrolled	in	the	study.	They	were	given	Body	Awareness	Therapy	(BAT)	for	a	
period of 3 weeks 3 times a week for 40 minutes.

Main Outcome Measures:	Geriatric	Depression	scale	was	used	as	a	self	rating	screening	tool	to	measure	
depressive symptoms in older adults at the commencement and termination of BAT.

Results:	Statistical	analysis	was	done	comparing	the	pre	and	post	GDS	using	the	paired	t	test.	There	was	
12.92%	change	in	the	values	and	the	p	value=	.0001	which	is	significant	(p<0.05).

Conclusion:	Body	Awareness	Therapy	has	been	shown	to	be	effective	in	reducing	depressive	symptoms	in	
the geriatric population.

Keywords: Geriatrics with depression, body awareness therapy, older Persons QOL

INTRODUCTION

India has been given the tag of an aging nation, 
India’s	health	programs	have	shed	light	on	the	problems	
faced by middle aged persons, maternal and child 
health and disease control. Due to the rise in modern 
technology and health care facilities there is a rise 
in the geriatric population. There is the other face of 
the coin which needs to be explored in terms of the 
medical and socioeconomic status of these geriatric 
individuals1. According to the National Institute of 
Mental Health, Depression is persistent sad or empty 
mood, a feeling of hopelessness, pessimism, feelings 
of guilt, worthlessness, helplessness, loss of interest, 
decreased  energy and fatigue, being slowed down 
while	performing	activities,	difficulty	 in	concentrating,	
remembering and making decisions2. It is often ignored 
or goes unnoticed in the elderly and has a considerable 
impact on physical health, social systems and overall 
functioning putting depression in the top most position 
to be the leading cause of functional impairment 
worldwide3,4 . A study conducted on the point prevalence 

of depression in geriatric persons in India is found to be 
from 13% to 25%5.  There are various pharmacological 
drugs available for the treatment of depression like 
Selective serotonin reuptake inhibitors (SSRI), Tricyclic 
antidepressants(TCA) and Monoamine oxidase 
inhibitors (MAOI) but the long term prognosis is subtle 
with incomplete recovery and higher rates of relapses 
(50%-90%) over a period of 2 -3 years. The goal of 
rehabilitation is not only the treatment of depression but 
to minimize or prevent the recurrence3,6 .

Body	awareness,	is	the	subjective,	phenomenological	
aspect of proprioception and interoception that enters 
conscious	 awareness,	 and	 is	 modifiable	 by	 mental	
processes including attention, interpretation, appraisal, 
beliefs,	 memories,	 conditioning,	 attitudes	 and	 affect7. 
Body Awareness Therapy (BAT) is a physiotherapeutic 
approach	 for	 the	 adjustment	 of	 pathological	 tension	
in the body and also is the ability to recognize subtle 
body cues.  It has shown to be reduced in individuals 
with	 depression	 The	 main	 objective	 is	 improving	 the	
patient’s	ability	to	become	aware	of	 their	bodily	status	
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and to recapture normal balance of the body in BAT8. 
Neuroimaging studies also indicate changes in the 
structures of the brain involved in body awareness 
after BAT9. Evidence based treatments for depression 
continues to expand but the responses brought about by 
them are limited and the condition has a high relapse rate 
in the elderly3. Depression in this population is linked 
with	 financial	 problems,	 insecurity	 and	 loneliness	 as	
well as decreases body awareness1. There is a continuous 
need for research that predicts successful treatment 
outcomes in depression; an intervention that promotes 
a	holistic	change	is	likely	to	benefit	these	individuals10. 
BAT has been done for patients with chronic illness 
and depression but has not been conducted on elderly 
persons with depression9. Thus the aim of the current 
study	was	to	determine	effect	of	body	awareness	therapy	
on depression in geriatric population.

METHOD

In	 the	 region	 of	 Belgavi,	 Karnataka,	 n=67	
participants from 3 old age homes were screened using 
Geriatric	 Depression	 Scale	 in	 2017.	 The	 inclusion	
criteria	was	i)	Above	the	age	of	65	ii)	A	score	of	>5	on	
the	Geriatric	depression	scale	iii)	Understand	commands	
and iv) Ambulate with or without an assistive device.  
The exclusion criteria were that i) Cognitive impairment 
ii)  Pre-existing neurological condition that alters the 
higher mental functions iii) Any other psychiatric 
condition.	 Once	 they	 fulfilled	 the	 inclusion	 and	
exclusion	criteria	n=30	older	adults	were	included	in	the	
study.	The	Research	Ethics	committee	of	KLE	Academy	
of higher education, Belgavi, India approved the study 
and all the participants were provided a written informed 
consent prior to the commencement of the study. After 
the completion of the initial assessment; a three week, 
twice a week BAT intervention was given.

Intervention and Outcome Measure: Basic Body 
Awareness intervention was given; the treatment session 
lasted for a total of 40 minutes. The initial 5 minutes 
was orientation and breathing exercises subsequently 
10 minutes of soothing music after which a 10 minute 
relaxation	technique	in	this	case	Jacobson’s	relaxation.	
Following this three stages of progression of BAT for 

three weeks were given and culminating with 5 minutes 
of breathing exercise4.	 The	 first	 stage	 included	 lying	
down exercises, stretching and contracting gradually 
integrated with breathing and voice, standing exercises 
which included coordination exercises; these exercises 
were integrated into normal breathing. Stage two 
consisted of standing exercises like isolated movements, 
spot marching, weight shifts, posture exercises and non 
verbal exercises. All these exercises were coordinated 
with breathing. Stage three incorporated walking 
exercises	that	aimed	to	be	beneficial	in	a	natural,	relaxed	
and rhythmical gait with normal associated movements. 
Balance exercises and postural correction exercises 
were	 also	 included	 in	 this	 stage.	 Geriatric	 Depression	
Scale was used as a self rating screening tool to measure 
depressive symptoms in older adults, 15 items are present 
in the short form and the recall time is past week. It is 
designed as a self-administered questionnaire, though 
oral assistance and/or interview can be utilized. The total 
score is calculated by summing responses that endorse 
depression.	The	GDS	was	used	pre	and	post	BAT.

RESULTS

Statistical analysis was done comparing the pre and 
post	 GDS	 using	 the	 paired	 t	 test.	 There	was	 a	 12.9%	
change	in	the	values	and	the	p	value	=	0.0001	which	is	
significant.	Also	a	3	month	follow	up	was	taken	in	which	
the	p	value	was	0.0393	which	is	significant.

Table 1: Distribution of patients in the study

Variables Min Max Mean SD SE
Age 38.00 95.00 75.17 11.43 2.09

Height 1.37 1.89 1.61 0.13 0.02
Weight 38.00 90.00 60.10 16.03 2.93
BMI 14.81 31.62 23.01 4.19 0.76

Table 2: Baseline data

Gender No of participants % of participants
Male 8 26.67

Female 22 73.3
Total 30 100.00

Table 3: Pre and Post GDS scores; * Significant

Mean Std. Dv. Mean Diff. SD Diff. % of change Paired t p-value
Pretest 8.00 1.31

Posttest	3	Weeks	After	BAT 6.97 1.71 1.03 0.96 12.92 5.8693 0.0001*
3 Months Follow up 7.46 0.08 1.8222 0.0393*
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DISCUSSION

In	 the	 present	 study,	 the	 effects	 of	 BAT	 on	
depression	in	geriatric	persons	as	measured	by	the	GDS	
were	investigated.	The	GDS	appears	to	be	a	reliable	and	
valid instrument with scales of adequate consistency in 
this study population11. After the intervention and a three 
month	 follow	up,	 the	comparison	showed	significantly	
statistical results which indicated that BAT may be 
indicated	 and	 may	 have	 a	 carryover	 effect.	 GDS	 is	 a	
subjective	scale	and	the	“YES”	answer	questions	were	
the feeling of worthlessness, helplessness and their 
present situation. Some participants complained of 
memory issues and that they were easily fatigued. Yang 
B et al indicated that in relation to depression cognition 
has	 a	 negative	 influence12. This could be due to the 
frustration felt by the participant in relation to activities 
of	daily	living	if	memory	is	affected	.		The	participants	
in the present study were in a old age home away from 
their families, this may have given the “YES” on the 
GDS	 where	 they	 felt	 that	 they	 have	 no	 purpose	 and	
find	 that	 their	 life	 is	 empty,	while	many	had	 left	 their	
hobbies	 and	 quit	 doing	 the	 things	 that	 they	 enjoyed.	
Potter R et al conducted a study on the impact of the 
Physical Environment on depression of older residents 
in care homes, he concluded that the overall physical 
environment	did	not	have	a	major	role	in	their	depressive	
symptoms but outdoor access and social interaction had 
a positive relation to depression13.

DeJong et al conducted a study and noted that Body 
Awareness has been proposed to be the mechanism for 
BAT and it involves an attentional focus on and awareness 
of internal body sensations9. Several studies support the 
notion of body awareness in mindfulness training and 
thus takling depression which has been shown to have 
decreased levels of body awareness. Danielsson et al 
concluded	 that	 in	 major	 depression,	 BAT	 enhanced	
perceptual openness and challenged the numbness 
experienced in depression4. In addition, the pre and post 
GDS	scores	after	BAT	is	significant	as	p=0.0001	which	
indicates that body awareness is increased in apparently 
normal geriatric persons with depression in comparison 
to a study done on persons who have chronic illness with 
depression. The limitations were that the Body Awareness 
component was not scored and also follow up to determine 
the	lasting	effects	of	BAT	were	not	conducted.

CONCLUSION

In conclusion, the data that was collected and 
analyzed suggests that BAT decreases depression as 
measured	by	the	GDS.

It may be worthwhile to note that the interventions 
that encourage an overall wellbeing and change towards 
body	 awareness	 will	 benefit	 this	 target	 group.	 The	
limitations of this study was that the measure of initial 
and change in Body Awareness was not measured also 
the participants were not followed up to see the long 
term	efficacy	of	BAT
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ABSTRACT

Introduction:	Lateral	Ankle	Instability	has	been	one	of	the	common	causes	of	impairments	in	the	lower	
extremity	injury	resulting	from	repetitive	ankle	sprains	to	the	lateral	ankle	ligament	complex.	This	may	lead	
to pain and disturbed proprioception resulting in positional fault of articular surfaces, poor postural control 
and weight distribution. Physiotherapy thus aims in reducing the pain, realignment of the articular surfaces 
thereby	improving	postural	control	and	weight	on	the	affected	ankle	joint/s.	The	primary	purpose	of	this	
study	was	to	assess	the	immediate	effects	of	Mulligan	fibular	repositioning	ankle	taping	on	the	NPRS	and	
Weight	Distribution	in	a	case	of	Lateral	Ankle	Instability.

Method: A 20 year old female student, with left lateral ankle pain, had complains of chronic pain around 
the lateral malleolus since 2.5 months after playing basketball. The pain aggravated with squatting and 
forward lunges. The outcome measures were Numerical Pain Rating Scale that measured the pain intensity 
and percentage body weight distribution during squat as measured on Neurocom Balance Master System 
(version	9.1).	A	fibular	posterolateral-superior	tape	as	described	by	Mulligan	was	applied	on	an	undertape	
and the outcome measures were again noted. Results: Pre treatment and Post treatment, pain reduced from 
4/10 to 2/10 during squatting and forward lunge respectively. Also the Percentage of Body weight distributed 
on the left ankle improved immediately after the application of tape.

Conclusion: Fibular repositioning tape as described by Mulligan not only reduces pain but also improves 
the	weight	falling	on	the	affected	ankle	joint/s.

Keywords: Mulligan Tape, Lateral Ankle Sprain, Proprioception, Fibula repositioning tape.
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INTRODUCTION

Chronic Ankle Instability (CAI) is a common 
disability	 in	 the	 lower	 extremity	 injuries.	 It	 results	
from repercussions of acute ankle sprains leading to 
giving way sensation and self reported disability. 1 

Common	 mechanism	 of	 injury	 that	 is	 postulated	 is	
extremes	 of	 plantarflexion	 and	 inversion	 position	 of	
ankle	 where	 the	 weak	 anterior	 tibio-fibular	 ligament	
(ATFL)	 and	 calcaneofibular	 ligament	 (CFL)	 are	 prone	
for	 varying	 degree	 of	 injury	with	minimal	 force.2 The 

theories commonly postulated for the cause of CAI 
are: mechanical instability resulting from poor control 
by the ligaments and functional impairment resulting 
from loss of proprioception and mechanical instability 
which together leads to CAI. Damage to the ligaments 
often results in pathological laxity which leads to ankle 
being put in to vulnerable positions during functional 
activities	 causing	 subsequent	 injury.3 Restriction in 
arthrokinematics related to repetitive ankle sprains 
leads	 to	 positional	 fault	 at	 the	 inferior	 tibiofibular	
joint.	Individuals	with	CAI	may	have	an	anteriorly	and	
inferiorly	 displaced	 distal	 fibula.4	 The	ATFL	 ligament	
stuck in this position becomes more slack in resting 
position.	When	the	rearfoot	begins	to	supinate,	the	talus	
can	go	through	a	greater	range	of	motion	before	ATFL	
becomes taut, leading to further laxity and sprains.3 
Since	 ligaments	 play	 a	 major	 role	 in	 proprioception,	
lateral ankle instability that results in weakening of 
the	 ligaments	 may	 lead	 to	 insufficiencies	 in	 not	 only	
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proprioception but also postural control, neuromuscular 
control and functional impairments.3, 5

Since CAI leads to an antero-inferior positional 
fault	of	 the	distal	fibula	 leading	 to	 laxity	of	 the	 lateral	
ankle ligaments and disturbing the proprioception, 
methods	which	aim	to	reposition	the	fibula	are	needed	to	
treat such conditions. One of the methods for supporting 
such	 weakened	 ankle	 joint	 is	 application	 of	 tape	 as	
proposed by Mulligan 4. Taping is known to improve 
the neuromuscular proprioceptive and physiological 
processes,	 offering	 additional	 awareness	 of	 the	 foot	
position and direction of motion. Mulligan Ankle 
taping,	 in	 addition	 to	 these	 effects,	 may	 correct	 the	
antero-inferior	positional	fault	of	distal	fibula,	leading	to	
a better postural control and weight distribution. There 
are	 very	 few	 studies	 that	 have	 documented	 the	 effects	
of Mulligan Taping on the weight distribution in a 
functional activity. Hence the need arises to assess if the 
Mulligan Tape plays any role in improving the weight 
distribution	at	the	ankle	joint.

MATERIALS AND METHOD

Case Report: Case History: The	subject	was	a	20	year	
old female student who presented with the complaints 
of mild pain on the left side ankle. She gave a history 
of sudden onset of pain when playing basketball match 
while	jumping	and	landing	back	on	the	ground.	Intensity	
of pain was 7 on 10 on Numerical Pain Rating Scale 
(NPRS). The pain had been continuous since then at 
the lateral side of the ankle, which aggravated with 
weight	 bearing	 activity,	 specifically	 as	 mentioned	 by	
the	 subject,	 squatting	 and	 forward	 lunges.	The	 subject	
continued with her normal activities, including playing 
basketball and did not undergo any treatment. She also 
gave a history of repetitive ankle sprains since then on 
the same side ankle giving rise to pain at the lateral 
side	of	ankle	joint.	Important	to	also	mention	is	that	the	
subject	described	inability	of	put	complete	weight	on	the	
left	ankle	since	 the	 injury.	A	period	of	2.5	months	had	
elapsed	when	 the	 subject	 became	 a	 part	 of	 this	 study.	
During initial assessment, the pain intensity was 4 on 10 
on NPRS around the lateral malleolus with squatting and 
forward lunge. The Range of Motion and the strength 
of	the	muscles	of	ankle	joint	were	within	normal	limits.	
The only complaint was pain during squatting and 
forward lunge.

Outcome Measures:

 1. NPRS

 2. Percentage of body weight distribution during 
Squatting as measured on NEUROCOM 
BALANCE	MASTER.

METHODOLOGY

A	written	informed	consent	of	the	subject	was	taken	
prior to the study and was explained about the procedure 
of assessment and management. Initial assessment 
consisted of examination of range of motion and 
manual	muscle	testing	of	the	ankle	joint.	Pre	treatment	
NPRS was noted. This was followed by assessing the 
percentage of weight distribution during squatting on 
the	 NEUROCOM	 BALANCE	 MASTER	 SYSTEM	
(VERSION 9.1).

The	 subject	 was	 initially	 shown	 a	 demo	 video	 of	
the procedure. Standing on the force platform, four 
trials	were	performed.	The	first	trial	consisted	of	subject	
standing relaxed on the force platform while the weight 
distribution was measured (0° Squat). This was followed 
by measuring the weight distribution at three angles of 
squat: 30°, 60°, and 90°. The Pre treatment outcome 
measures were documented.

Figure 1: Subject performing Squat On Neurocom 
Balance Master

The	 subject	 was	 then	 applied	 with	 the	 fibular	
repositioning tape as described by Mulligan. The 
subject’s	skin	was	examined	for	any	contraindication	
and	 then	 an	 undertape	was	 applied.	With	 subject	 in	
supine position and ankle kept in neutral position, the 
tape was applied starting obliquely at the distal end 
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of	lateral	malleolus.	While	a	pain	free	posterolateral-
superior glide was maintained at the distal end of 
fibula,	the	tape	was	then	wrapped	diagonal	and	around	
the tendo-achilles and ended at the medial side of 
lower leg 4-6. Post treatment, NPRS was noted and 
Weight	Distribution	Squat	was	again	performed	with	
the same procedure as mentioned above.

Figure 2: Fibula Repositioning Tape

RESULTS

NPRS	 and	Weight	 distribution	 during	 Squat	 were	
noted immediately after the application of tape:

Table 1: NPRS measurements: Pre and Post 
treatment

NPRS
PRE-TREATMENT POST-TREATMENT

4 2

Graph 1: Pre and Post treatment NPR

The results showed a 50% reduction in pain intensity 
immediately after application of the Mulligan Tape.

Weight Distribution Squat:

Table 2a: Pre-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 22 78
30 48 52
60 50 50
90 49 51

Table 2b: Post-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 55 45
30 50 50
60 57 43
90 57 43

The results showed that, Pre-treatment weight 
distribution at 0° Squat was more on the right side 
compared to the left side. Post treatment, this changed 
to normal weight distribution both on right and left side 
after application of tape. Important to note is that, at 30, 
60 and 90° squat, the percentage weight on the left side 
also increased to nearly 60% after application of tape. 
Also there was equal weight distribution seen on both 
the sides at all angles of squat after application of tape.

DISCUSSION

The	purpose	of	 this	 study	was	 to	find	 if	Mulligan	
taping	has	any	effect	on	improving	the	weight	distribution	
during a functional activity in chronic ankle instability. 
Our results from this single case study showed that 
Mulligan taping not only reduces pain but also increases 
the	weight	distribution	on	affected	side	and	nearly	equals	
the same bilaterally.

Taping has been proven to improve the neuromuscular 
proprioception	 and	 hence	 the	 feedback	 about	 the	 joint	
position and weight falling on it. Mulligan taping in 
turn corrects the positional fault thereby improving the 
alignment of the articular surfaces. This in turn may 
improve	again	the	weight	that	is	bound	to	fall	on	that	joint.	
Marjaan	Someeh	et	al	examined	the	influence	of	Mulligan	
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Ankle taping on functional performance in healthy athletes 
and athletes with chronic ankle stability. They found that 
Mulligan	 Taping	 significantly	 improved	 the	 functional	
performance measured through 3 tests, more in the chronic 
ankle instability athletes. The authors support through this 
study that Mulligan taping corrects the positional fault of 
the	distal	fibula	that	is	commonly	found	in	CAI	individuals.	
Also, additional awareness of foot position and direction of 
motion by stimulation of mechanoreceptors through tape 
might also be one of the mechanisms of reducing pain and 
improving weight distribution.

Another study by the same authors examined 
the	 immediate	 effects	 of	 mulligan	 taping	 on	 postural	
control on athletes with and without CAI. They found 
that Mulligan taping improved the postural control 
significantly.	In	our	study,	though	postural	control	was	not	
measured, improved weight distribution on any weight 
bearing	 joint	 will	 in	 turn	 improve	 the	 postural	 control.	
Better proprioception, external support, correction and 
maintenance	of	fibula	positional	fault	and	better	postural	
control and weight distribution in turn will reduce the risk 
of	further	injury.	Hence	more	studies	are	further	required	
to examine these results on a general population.

CONCLUSION

This case study has documented that Mulligan 
Ankle Taping reduces pain and most important improves 
the weight distribution immediately. Further research is 
needed with a large sample to document the same results 
for a population.
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ABSTRACT

Low	back	pain		is	a	common	disorder	which	involves	muscles,	nerves,	and	bones	of	the	back.	About	70%	to	
85%	of	population	has	low	back	pain	at	some	point	in	life.	Adverse	neural	tension	is	defined	as	physiological	
or mechanical response produced when structures of the nervous system exceed their normal range of 
movement. Mechanically or chemically sensitized nerves show abnormal mechano sensitivity.

Purpose:	purpose	of	the	study	was	to	find	the	effect	of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing	pain,	improving	ROM	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Aim: To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	stabilization	exercises	in	reducing	pain,	improving	
ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Objective: To	study	 the	effect	of	 straight	 leg	 raise	with	 lumbar	 stabilization	exercises	 in	 reducing	pain,	
improving	ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension	between	the	
age group 20-50 years.

Method: This study was conducted on 30 lower back pain patients, age 20-50 years were taken from 
NDMVP Hospital and research centre, physiotherapy opd . Convenience sampling method was used. ROM, 
Numerical	pain	rating	scale-	pain	and	Modified	oswestry	disability	questionnaire-	disability	was	assessed.

Results: P	value	is	less	than	0.05	for	NPRS,	ROM	and	modified	ODI	.The	NPRS,	PSLR	and	Modified	ODI	
Questionnaire	scores	improved	significantly	by	SLR	with	lumbar	stabilization	exercises	after	3	weeks	in	
subjects	of	low	back	pain	with	adverse	neural	tension.

Conclusion: SLR	with	 lumbar	stabilization	exercises	 is	effective	 in	reducing	pain	 improving	ROM,	and	
physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Keywords: low back pain with adverse neural tension, SLR Stretching, lumbar stabilization exercises

INTRODUCTION

In	India	incidence	of	low	back	pain	(LBP)	has	been	
reported to be 23.9% and has a life time prevalence of 60- 
85%.	There	are	various	causes	of	 low	back	pain(LBP)	
producing	 radicular	and	non-radicular	 symptoms.	Low	
back	 pain	 (LBP)	 is	 a	 common	 disorder	 involving	 the	
muscles, nerves, and bones of the back. Pain can vary 
from a dull constant ache to a sudden sharp feeling1. 
Chronic	low	back	pain	is	defined	by	pain	persisting	for	
more than 12 weeks2.	Adverse	neural	tension	is	defined	
as physiological or mechanical response produced when 
structures of the nervous system increases their normal 

movement3-5. Mechanically or chemically sensitize 
nerves show abnormal mechanosensitivity6.

Radiating	 low	back	pain	or	Lumbar	 radiculopathy	
refers to the phenomenon in which the pain produced in 
the lumbar region radiates or travels down in one or both 
lower limbs with the presence of neural dysfunction. 
Radiating low back pain could be attributed to various 
causes such as compression of one or more nerve roots 
caused by a direct pressure from a herniated disc, 
degenerative changes in the lumbar spine that cause 
irritation of nerve roots, or sciatica due to compression 
of sciatic nerve roots, facetal hypertrophy that may 
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compress the nerve root at the lateral foraminal exit, 
foraminal stenosis (narrowing of spinal canal through 
which the spinal nerve exits due to bone spurs or arthritis) 
–	more	common	 in	elderly	adults,	diabetes,	nerve	 root	
injuries,	scar	tissue	from	previous	spinal	surgery	that	is	
affecting	the	nerve	root7-9.

Neural mobilization has a great role in management 
of	radiculopathy	and	low	back	pain	.	The	Straight	Leg	
Raise	(SLR)	test	is	frequently	used	in	the	assessment	of	
patients	 presenting	 with	 LBP.	 Improving	 the	 range	 of	
SLR	has	a	beneficial	effect	in	storing	normal	movement	
and decreasing the degree of impairment due to low 
back disease 10.

There	is	no	formal	definition	of	lumbar	stabilization	
exercises , the approach is aimed at improving the 
neuromuscular control, strength, and endurance of the 
muscles that are central to maintaining the dynamic 
spinal	and	trunk	stability.	Group	of	muscles	particularly	
the	 transversus	abdominis	and	lumbar	multifidius,	also	
other paraspinal, abdominal, diaphragmatic, and pelvic 
muscles, lumbar stabilization exercise has been accepted 
as a more empiric therapeutic exercise method than 
any other exercise method. To improve spinal segment 
instability, lumbar stabilization exercises that strengthen 
the local muscle group located deep in the trunk around 
the lumbar vertebrae, which play an important role in 
providing dynamic stability for spinal segments, are 
useful for relieving functional disability of the spine. 
Lumbar	 stabilization	 is	 important	 for	 maintaining	 the	
spine and performing extremity movements and is applied 
to	adjust	the	imbalance	between	the	abdominal	and	trunk	
extensor muscles. Such imbalance causes diseases in the 
lumbar vertebral region of the musculoskeletal system, 
which must be treated to prevent low back pain11.

Hence the rationale of the present study was to 
check	the	effectiveness	straight	leg	raising	with	lumbar	
stabilization exercise in the treatment of low back pain 
with adverse neural tension.

AIM

To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension.

OBJECTIVE

To	study	the	effect	of	straight	leg	raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension between the age group 20-
50 years.

MATERIAL AND METHOD

This experimental study was conducted on 30 
lower back pain patients, aged between 20-50 years 
were taken from NDMVP Hospital and research centre, 
physiotherapy OPD. Convenient sampling method was 
used for study.

Inclusion Criteria:

 1. Age group of both sexes with 20-50 years.

 2. Pain referred distal to buttocks.

	 3.	SLR	testing	between	45-70	degree	(painfull	range).

 4. Mild to moderate pain (2 to 6 on NPRS).

	 5.	Modified	oswestry	score	greater	than	10%.

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, etc.)

 2. Pregnancy.

 3. history of spinal surgery.

 4. Osteoporosis.

	 5.	straight	leg	raise	(SLR)	test	of	less	than	45°.

 6. Spondylosis, Disc herniation, Cervicogenic 
headache.

PROCEDURE

Subjects	 clinically	 diagnosed	 low	 back	 pain	 with	
adverse neural tension were screened according to 
inclusion and exclusion criteria. Ethical clearance was 
obtained and informed consent was taken from each 
subject.	 Subjects	 were	 briefed	 about	 the	 study	 &	 the	
intervention.30 Patients were recruited and were given 
straight leg raise stretching and lumbar stabilization 
exercises.	The	effect	of	intervention	was	measured	using	
outcome	 measures	 comprising	 of	 NPRS,	 PSLR	 and	
Modified	ODI	before	and	after	3	weeks.	
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Straight leg raise stretching: The	subject	is	in	supine	and	
relaxed in the center of the bed, with one pillow under the 
head.	Therapist	will	stand	at	the	affected	side	and	raised	
the side which is perpendicular to the bed in straight leg 
raise	test	with	one	hand	placed	under	the	ankle	joint	and	
the	other	hand	placed	on	the	knee	joints	until	either	pain	
in the back or referred pain to the leg is seen.

Figure 1: Straight leg raise stretching

Then the lower limb is taken down few degrees 
from this symptomatic point. The therapist will mobilize 
the sciatic nerve by gentle oscillations alternatively 
toward	 ankle	 dorsiflexion	 and	 plantar	 flexion	 .	 This	
sequences is repeated several times, in which the 
amplitude is increased according to the patient response. 
The technique progressed to a point where symptoms 
where resistance of the movement was encountered. As 
the pain is relieved, the therapist increase the range of 
motion until reaching the maximum range of straight leg 
raise with pain free. The position is held for 30seconds.
Frequency: 2 times week for 3 weeks

They were instructed to perform the stabilization 
exercises at home twice a day on the days they did not 
come for their treatment sessions. Each exercises were 
carried forward each week.

LUMBAR STABILIZATION EXERCISES

Week 1

 z Patient position: four-point kneeling position

 z Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Dosage: 10 seconds 
hold and 10 repetitions.

•	 Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, hold 
the contraction and breath. Slide your one leg along 
the mat to straighten the knee and return to the starting 
position. Do not release your abdominal contraction 
during the exercise. Repeat with your other leg. Dosage: 
10 repetitions on each leg.

Week 2 

 z Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, 
hold the contraction and breath. Squeeze your buttocks 
together and lift your pelvis up. Do not release your 
abdominal contraction. Hold this position for 5-10 
seconds. Dosage: 5-10 seconds hold and 10 repetitions.

 z Patient position: hook-lying 

Patient instruction:	draw	in	your	lower	abdomen.	Lift	
one leg up without bending the knee upto approximately 
45°.	Hold	the	position	for	5-10	seconds.	Lower	the	leg.	
Repeat with other leg. Dosage: 5-10 seconds hold and 
10 repetitions.

Week 3

 z Patient position: four-point kneeling 

Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Raise your one leg up 
with the knee straight followed by the opposite arm 
without bending the elbow. Hold this position for 5-10 
seconds.	Lower	your	arm	and	leg.	Repeat	with	the	other	
diagonal leg and arm. Dosage: 5-10 seconds hold and 10 
repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold the 
contraction and breath. Slowly raise both your legs up 
straight without bending your knees. Hold this position 
for	5-10	seconds.	Lower	your	legs.	Dosage:	5-10	seconds	
hold and 10 repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold 
the contraction and breath. Slowly raise both your 
arms up straight without bending your elbows. Do not 
release your abdominal contraction during the exercise. 
Hold	this	position	for	5-10	seconds.	Lower	your	arms.	
Dosage: 5-10 seconds hold and 10 repetitions.
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RESULT

Table 1: The intra-group comparison of Pain 
(NPRS)

PARAMETER FOLLOW UP

NPRS

PRE 
TREATMENT 5.19 ± 0.63

POST 
TREATMENT 2.69	±	0.84

T	VALUE 15.69
P	VALUE	(INTRA	

GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Values are Mean ± Standard deviation. P-values are 
obtained	using	Paired‘t’	test	(Parametric	Paired	analysis),	
after	confirming	the	underlying	normality	assumption	of	
pre-treatment	and	post-treatment	difference.	P-value<0.05	
is	considered	to	be	statistically	significant.

Table 2: The intra-group comparison of Range of 
motion (PSLR)

PARAMETER FOLLOW UP

ROM

PRE 
TREATMENT 51.58	±	5.01

POST 
TREATMENT 65.42 ± 7.66

T	VALUE 15.51
P	VALUE	
(INTRA 
GROUP)

Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

PARAMETER FOLLOW UP GROUP A

Modified	ODI

PRE 
TREATMENT 40.23 ± 6.46

POST 
TREATMENT 21.62	±	4.83

T	VALUE 16.55
P	VALUE	

(INTRA	GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

RESULT

The	 Pain	 (NPRS),	 PSLR	 and	 Modified	 ODI	
Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

The	 present	 study	was	 carried	 out	 to	 see	 the	 effects	
of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing pain, improving ROM and physical functions 
in	 low	 back	 pain	 subjects	 with	 adverse	 neural	 tension	
between the age groups of 20-50 years. This study included 
30	subjects	with	low	back	pain	of	both	genders.	Through	
convenient sampling they were recruited in the study.

VARIABLE

Pain (NPRS), PSLR and Modified (ODI): On 
comparing score with paired t test, the p value obtained 
was	<0.05	which	implies	that	it	is	statistically	significant	
.This	 suggest	 that	 SLR	 with	 lumbar	 stabilization	
exercises,	 had	 an	 effect	 in	 reducing	 pain	 improving	
ROM in patient with low back pain after 3 weeks of 
treatment. The result found in our study is accordance 
with	study	done	by	Neha	Malik,	Chitra	Kataria	(2012)	
on	Comparative	Effectiveness	of	Straight	Leg	Raise	and	
Slump	Stretching	in	Subjects	with	Low	Back	Pain	with	
Adverse Neural Tension concluded that both techniques 
straight	leg	raise	and	slump	stretching	are	equally	effective	
in reducing pain in patients with low back pain with 
adverse neural tension12 .There are many physiological 
benefits	 found	 with	 neural	 mobilization	 that	 reduces	
pain and improves ROM. In neural mobilization, there is 
oscillatory movement like straight leg stretching, there is 
elongation and shortening of the nerve which temporarily 
increases the intra neural pressure followed by a period 
of relaxation in between . This repeated pumping action 
enhance	dispersal	of	local	inflammatory	products	in	and	
around the nerve, thus alleviating hypoxia and reducing 
pain.( Brown et ) investigated this and found an increase 
in	fluid	dispersion	in	the	leg	has	been	found	secondary	to	
repeated	ankle	plantarflexion	and	dorsiflexion.	(Dwornik	
et al 2009) said that neural mobilization gives high 
analgesic	 effects	 based	 on	 the	 finding	 that	 the	 resting	
muscle tone decreased post neural mobilization.

The result found in our study is according to Sahar 
M.	Adel(2011)	on	 the	Efficacy	of	Neural	Mobilization	
in	Treatment	of	Low	Back	Dysfunctions	concluded	that	
straight	 leg	 raising	 (SLR)	stretching	may	be	beneficial	
in	 the	 management	 of	 patients	 with	 LBD.	 SLR	
stretching with lumbar spine mobilization and exercise 
was	 beneficial	 in	 improving	 pain,	 reducing	 short-term	
disability and promoting centralization of symptoms in 
this group of patients.

Among the abdominal muscles, the transverse 
abdominal	 abdominal,	multifidus,	 and	 internal	 oblique	
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muscles help to increase the intra-abdominal pressure, 
thereby con-tributing to the spinal and pelvic stability 13. 
Our lumbar stabilization exercise group included some 
lumbar dynamic exercises, which may have strengthened 
the	lumbar	extensors	at	the	large	lumbar	flexion	angle.

Another study concluded that exercise 
programs	 had	 significant	 effect	 on	 the	 patients	
with chronic low back pain. Back extension 
exercises	 had	 an	 additional	 effect	 in	 enhancing	
the strength of the extensor muscles and also 
in increasing the mobility of the lumbar spine. 
This provides essential support for the spine 
and thereby decreasing the associated pain and 
disability. In the presence of strong core and 
back muscles, the possibility for low back pain 
is minimal. Thus lumbar extension as well as 
stabilization exercises are essential to strengthen 
the core and reduce low back related pain and 
disability in patients with chronic low back pain. 
R. Chitra,(2014)14

CONCLUSION

SLR	with	lumbar	stabilization	exercises	is	effective	
in reducing pain improving ROM, and physical functions 
in	low	back	pain	subjects	with	adverse	neural	tension.

Limitations of the Study

 1. No follow up was done after the said duration of 
study.

	 2.	There	is	a	wide	variation	in	the	age	of	the	subjects	
included in the study. 

	 3.	subjects	 from	 all	 professions	were	 included	 and	
may be a source of variation in results. 
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ABSTRACT

Obesity	is	defined	by	excessive	accumulation	of	body	fat.	Obesity	is	an	individual	 to	develop	numerous	
comorbidities	represents	a	major	healthcare	issues	in	many	countries	worldwide.	This	study	is	to	evaluate	
the	Role	of	Physiotherapy	in	Post	Bariatric	Surgery.	Bariatric	surgery	is	defined	as	surgery	on	the	stomach	
and/or intestine to help the person with extreme weight loss. Bariatric surgery is an option for people who 
have a body mass index above 40 kg/m2. Bariatric surgery is a surgery that is designed to lead to weight 
loss.	There	are	actually	four	different	types	of	bariatric	surgical	procedures	that	can	be	done	to	help	patients	
achieve weight loss. These procedures will either shrink the stomach so that the patient can only eat small 
amounts of food at a time or will change the way that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they will be considered candidates for bariatric surgery . 
The	physiotherapist	supports	patients	to	optimise	fitness,	mobility,	and	weight	loss	prior	to	surgery	through	
motivational interviewing, collaborative goal-setting and physical activity. It has been seen that respiratory 
physiotherapy plays an important role in preventing complications post bariatric surgery. The role of 
physiotherapist	 in	 this	process	 is	essential,	 individual	 therapeutic	programs	help	 to	adjust	all	 the	aspects	
of training to the health status of the obese patient, with respect to coexisting diseases. Exercise is very 
important	it	helps	to	burn	calories,	get	rid	of	fat,	preserve	muscle	tissue,	protect	your	joints.	Aerobic	exercise	
and strength training will be included, as they both help in weight loss and weight control. Physiotherapist 
are	trained	to	create	safe	and	effective	physical	activities.	Chest	physiotherapy	is	a	treatment	that	helps	to	
remove the excess secretions from inside the lungs, re-educate breathing muscle to try to improve ventilation 
of the lungs. Chest physiotherapy is a group of treatments which are designed to promote mucus extraction 
from	the	patient’s	respiratory	system.	The	purpose	of	chest	physiotherapy,	is	 to	help	patient	breath	more	
freely and to get more oxygen into the body. Chest physical therapy includes postural drainage, chest 
percussion, chest vibration, turning, deep breathing exercises, and coughing.

Keywords: Bariatric surgery, BMI, Physiotherapy, obesity, exercises.

INTRODUCTION

Bariatric surgery (weight loss surgery) includes a 
variety of procedures performed on people who have 
obesity.	Weight	 loss	 is	 achieved	 by	 reducing	 the	 size	
of the stomach with a gastric band or through removal 
of a portion of the stomach (sleeve gastrectomy or 
biliopancreatic diversion with duodenal switch) or by 
resecting and re-routing the small intestine to a small 
stomach pouch (gastric bypass surgery) [1] 

Excessive fat accumulation around the heart 
may play an important role in the pathogenesis of 
cardiovascular diseases. Recent evidence has suggested 
that bariatric surgery results in relatively less decreases 
in epicardial fat compared with abdominal visceral fat 
and pericardial fat [23] . Bariatric surgery is a wonderful 
tool that helps patients with clinical obesity lose weight 
and gain their lives back [24]. Body mass index (BMI) is 
defined	as	the	weight	in	kilograms	divided	by	the	square	
of the in meters (kg/m2). It provides a useful population-
level measure and obesity. BMI can be used to estimate 
prevalence of obesity within populations, as it is the 
same for sexes and for ages of adults [25] .

Exercise program after bariatric surgery provide 
further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
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weight loss not alone, but there are many more surgeries 
who induced weight loss for example,

Gastric Sleeve: also	known	as	‘sleeve	gastrectomy’,	is	
the	first	 step	before	any	bariatric	 surgery	and	can	also	
be a single standalone procedure. In this procedure, the 
surgeon creates a small stomach sleeve using a stapling 
device, and the rest of the stomach is removed [2].  
Gastric	 Bypass:	 Gastric	 bypass	 is	 one	 of	 the	 most	
common	 weight	 loss	 procedures.	 Gastric	 bypass	 is	 a	
well-researched procedure and remains one of the best 
weight loss methods, surgically. It is called as ‘The 
Roux-en	Y	Gastric	Bypass	 (RYGB)’	and	 is	considered	
as	the	‘gold	standard’	of	weight	loss	surgery	[2]. 

Gastric Banding: Gastric	 Banding	 is	 a	 laparoscopic	
surgery where a surgeon places a band around the upper 
end of the stomach dividing it into two parts to create a 
small pouch to hold food. The band limits the amount 
of food the patient can eat, which makes them feel full 
after a small amount of food. The small opening between 
the sections allows the food to pass, thereby making the 
patient feel full [2]. 

Bariatric surgery is a surgery that is designed to lead 
to	weight	loss.	There	are	actually	four	different	types	of	
bariatric surgical procedures that can be done to help 
patients achieve weight loss. These procedures will 
either shrink the stomach so that the patient can only eat 
small amounts of food at a time or will change the way 
that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they 
will be considered candidates for bariatric surgery [3,4]. 
First, the patient has to be medically documented as 
being severely obese or have a medical condition related 
to being obese and have a BMI over 35. A patient is not 
considered severely obese until their BMI, (body mass 
index) is over 40 [3].

Second, the patient needs to have tried to lose 
weight by other means. This usually includes healthy 
eating, dieting, exercising and attempting to make other 
lifestyle changes that would promote weight loss [3]. 

Third, the patient will need to attend classes to 
understand how his or her body will react to the surgery 
and how he or she will need to make drastic lifestyle 
changes	so	that	the	surgery	will	be	effective	[3].

Physiotherapists can work in the prevention 
and management of obesity [5]. The physiotherapist 

contributes to a multi-disciplinary team, providing 
education on breathing and early mobility exercises [5]. 
The role of physiotherapist in this process is essential, 
individual	 therapeutic	 programs	 help	 to	 adjust	 all	 the	
aspects of training to the health status of the obese patient, 
with respect to coexisting diseases. The physiotherapist 
supports	 patients	 to	 optimise	 fitness,	 mobility,	 and	
weight loss prior to surgery through motivational 
interviewing, collaborative goal-setting and physical 
activity prescription [5]. 

The role of physiotherapist in bariatric surgery, 
chest physiotherapy is a treatment that helps to remove 
the excess secretions from inside the lungs. It is used 
to assist a cough, re-educate breathing muscle to try to 
improve ventilation of the lungs [6].

Exercises after surgery, strength training exercises 
will increase the muscle tone, gives more balance and 
stable	 posture	 and	 prevent	 injuries	 such	 as	 sprain	 or	
fractures [7].	 It	 also	 increases	 a	 muscle	 bulk.	 Warm-
ups and stretching activities are essential preparation 
for a strength training. Strength, resistance and weight 
training are aimed at improving the strength and function 
of muscles [8].

Cardio: Regular cardio aerobic exercise has a lot of 
benefits.	It	gives	more	energy	[7].

Flexibility:	flexibility	training	is	a	crucial	component	
of	 any	 fitness	 program.	 This	 type	 of	 training	 helps	
to	 enhance	 the	 range	 of	 motion	 of	 joints.	 Preventing	
Injuries.	 Flexibility	 training	 is	 important	 to	 avoid	
injuring.	If	patient	feels	any	soreness	or	tightness	after	
bariatric	 workout,	 flexibility	 training	 can	 help.	At	 the	
time	of	stretching	it’s	important	to	be	careful.	Take	each	
stretch	slowly	and	hold	it	for	ten	seconds–don’t	bounce	
up and down [7].

REVIEW OF LITERATURE

This study was designed to assess the role of 
physiotherapy in bariatric surgery. 

Do Nascimento Junior P, et al. 2014 did a study on 
Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery, 
found no evidence to support of the use of incentive 
spirometry (IS) in the prevention of pulmonary 
complications after upper abdominal surgery [9]. Another 
study done by Barbalho-Moulim et al 2011 it was 
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analyzed the preoperative as well as the postoperative 
with spirometry and maximum respiratory pressures, 
obtained negative results which had shown a decrease of 
the	flow	rates	on	both	pressures	[10].

Whereas,	according	to	study	done	by	Eli	forti	et	al	
2009,	Effects	of	Chest	Physiotherapy	on	the	Respiratory	
Function	of	Postoperative	Gastroplasty	conclusion	came	
out as Patients prevent the reduction of pulmonary 
function also contributes to expiratory muscle strength [11]. 
Another	study	done	by	Luce	et	al	1980,	found	decreases	
in expiratory reserve volume, functional residual capacity 
(FRC) and tidal volume (TV), ventilation and perfusion 
or even shunts, causing subsequent hypoxemia in obese 
patients [11,12]. Rubinstein et al 1990 found limitations in 
respiratory	flow	 to	between	50%	and	75%	of	 the	vital	
capacity in obese patients [13].

Study of Pre and Postoperative Physical Activity 
Counselling	 in	 Bariatric	 Surgery,	 this	 done	 by	 Wendy	
C	 King.,	 et	 al	 2013.	 It	 was	 evidence	 is	 mounting	 that	
increasing physical activity pre- to postoperatively and 
higher postoperative physical activity level are associated 
with greater weight loss, improved body composition, and 
improved	fitness	following	bariatric	surgery	[14].

According to a study done by Deborah Josbeno., 
et al 2011, Physical Activity and Physical Function in 
Individuals Post bariatric surgery, Physical activity 
participation has been shown to increase following 
bariatric surgery, and this increase has been associated 
with	greater	weight	loss	success.	Weight	loss	induced	by	
bariatric surgery is moderately correlated with physical 
activity participation is consistent. physical activity 
plays an essential role in weight loss maintenance after a 
dietary intervention [15].

According	to	a	study	done	by	Fu-Zong	Wu	et	al	2016,	
Differential	Effects	of	Bariatric	Surgery	Versus	Exercise	
on Excessive Visceral Fat Deposits, it was evident that 
differential	 impacts	 of	 weight	 loss	 on	 adipose	 tissue	
of various locations after bariatric surgery or exercise 
program.	 The	 long-term	 effects	 of	 weight	 loss	 with	
bariatric	 surgery	and	exercise	 intervention	on	different	
visceral adiposity. It demonstrates that both bariatric 
surgery and exercise program lead to larger percentage 
decrease in visceral fat compared with epicardial fat 
volume [16].

According	 to	 this	 study	 Effects	 of	 preoperative	
inspiratory muscle training in obese women undergoing 

open bariatric surgery: respiratory muscle strength, lung 
volumes, and diaphragmatic excursion. Based on the 
results of this study, preoperative inspiratory muscles 
training	attenuates	the	negative	effects	of	open	bariatric	
surgery in the inspiratory muscle strength [17].

While	Silva	et	al. concluded that respiratory muscle 
function was invariably damaged after open abdominal 
surgeries, the present study showed that pulmonary 
function and respiratory muscle strength were maintained 
in patients treated with CCP and those treated with 
CCP+TEDS 15 and 30 days after bariatric surgery, with 
special	emphasis	on	the	effect	of	TEDS	on	MEP	[18]. 

The amount of physical activity participation and the 
level of physical function are independently associated 
with	weight	loss	in	individuals	2–5	years	after	bariatric	
surgery. This study has shown that physical function is 
not correlated with physical activity, which may suggest 
that the capacity to engage in physical activity does 
not necessarily translate into greater levels of activity 
participation [19,20,21].

CONCLUSION

From this study it can be concluded that, 

Bariatric surgery patients adopt an exercise routine 
after undergoing the procedure [22]. Develop and 
maintain a consistent exercise program to strengthen 
your heart and bones, burn calories, develop muscles, 
increase your metabolic rate, improve your mood and 
relieve stress. Exercising can also improve your blood 
sugar control. Exercise program after bariatric surgery 
provide further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
weight loss. Moderate intensity exercise has been found 
to	 be	 effective	 for	 long‐term weight control. Bariatric 
surgery improves insulin sensitivity and glycaemic 
control, which can be further enhanced when coupled 
with physical activity. Balance, muscular strength and 
endurance,	 flexibility	 and	 cardiorespiratory	 endurance	
are	consistently	 improved	 in	 individual’s	post‐bariatric 
surgery as a result of exercises. These improvements 
lead to improved functional ability for activities of daily 
living and increased self‐reported quality of life.
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ABSTRACT

Background:	Inadequate	flexibility	within	the	posterior	thigh	compartment	appears	to	be	one	of	the	more	
commonly	accepted	causes	of	hamstring	injuries.	Neurodynamics	has	been	proposed	as	an	alternative	to	
stretching	by	targeting	the	neural	system	rather	than	muscle	tissue.	There	are	different	methods	of	delivering	
neural mobilization, including “sliding” and “tensioning” technique.

Objective:	To	determine	the	effect	and	compare	the	effectiveness	of	sciatic	nerve	Tensioners	vs	Sliders	in	
short hamstring syndrome

Methodology:	Experimental	 design,It	 has	 three	groups:	Group	A	–	Neurodynamic	Tensioners	 (n	=	35),	
Group	B	–	Neurodynamic	Sliders	(n	=	35)	and	Group	C	–	Control	(n	=	35),	age:	17	to	25	years,	both	genders,	
SRM college of physiotherapy and general public.

Outcome Measures:	Passive	SLR	and	Active	Knee	Extension	test.

Results:	There	is	significant	difference	in	comparison	of	Post	test	of	PSLR	and	AKE	between	groups.	The	
F values are 46.59 and 17.34 where as P<0.05

Conclusion:	Sliders	are	better	than	Tensioners	in	neural	mobilization	techniques	among	subjects	with	short	
hamstring	syndrome.	Being	less	aggressive,	Sliders	were	comfortable	and	more	beneficial	with	less	pain	to	
the patients, Hence this study recommends the use of sliders in short hamstring syndrome for betterment of 
the patients

Keywords: Hamstring flexibility, Neurodynamic sciatic Tensioners, Neurodynamic sciatic Sliders, PSLR, AKE
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INTRODUCTION

Hamstring muscle group consist of four muscles, 
Long	 head	 of	 Biceps	 femoris,	 Short	 head	 of	 Biceps	
Femoris, Semitendinosus and Semimembranosus. 
Biceps femoris muscles occupy the lateral and 
semimembranosus, semitendinosus occupy the medial 
part of the thigh. Among these muscles except short 
head of biceps femoris all the other three muscles are 
Biarticular	or	twojoint	muscle1,2.

Hamstring muscles helps in activities like walking 
and also helps in maintaining posture and balance.3,4 

Short hamstring syndrome is a common condition, which 
is caused by reduction in size of a muscle tissue length 
and leads to muscle strain / tear and restricted movement 
or	 dysfunction.	 It	 affects	 all	 the	 age	 groups	 and	 both	
in sports and occupation which requires more physical 
activity. The risks factors suggested in the literature 
are	poor	flexibility,	neural	 tension,	muscle	 imbalances,	
fatigue	 and	 previous	 history	 of	 injury.	 In	 specific	 the	
poor	flexibility	 of	 the	 hamstring	muscle	 appears	 to	 be	
one	of	the	main	cause	of	hamstring	injury5,6.

Inadequate	 flexibility	 of	 hamstrings	 was	 always	
proposed	to	be	the	reason	of	frequent	injury.	But	lot	of	
research also contradict this concept7,8,9. But the nerve 
tension, tightness and immobility also is one of the main 
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causes	 in	 hamstring	 flexibility	 and	 hamstring	 injury.	
Nerve immobility may result in reduced muscle length. 
In presence of neural mechanosensitivity the protective 
muscle contraction occurs and it leads to hamstring 
tightness	predisposing	to	subsequent	strain	injury10,11,12.

The	 hamstring	 flexibility	 is	 commonly	 measured	
by	Passive	Straight	Leg	Raise	(PSLR)	and	Active	Knee	
Extension	 (AKE).Short	 hamstring	 syndrome	 quite	
commonly is treated by conventional physiotherapy 
treatment such as static stretching, dynamic stretching, 
proprioceptive neuromuscular facilitation and 
myofascial release techniques. These techniques 
concentrates at increasing the range of motion indirectly 
there by assuming that it is lengthening the shortened 
tissue length i.e. musculoskeletal level. 

Nerve mobilization, evolving technique integrates 
both	musculoskeletal	and	neural	structures	by	a	“flossing”	
of the nervous system to reduce pain and increase range 
of motion. It has two types: Tensioners and Sliders. The 
Neurodynamic Tensioners aim to mobilize a nerve by 
elongation of the nerve bed whereas the neurodynamic 
sliders aim to mobilize the combination of movements 
in	which	the	elongation	of	the	nerve	bed	at	one	joint	and	
is simultaneously counterbalanced by a reduction in the 
length	of	the	nerve	bed	at	an	adjacent	joint.	The	Slider	
technique is less aggressive than tensioner technique13.

No studies had so far compared these two techniques 
over	its	effect	in	short	hamstring	syndrome.	Furthermore	
due to the contradictory research documentation on 
the	effect	of	stretching,	 there	arises	a	need	 to	compare	
these	neural	mobilization	 techniques	 for	 the	benefit	of	
the patients. So the purpose of this study is to compare 
the	 effects	 of	 Neurodynamic	 Sciatic	 tensioners	 versus	
sliders in short hamstring syndrome.

METHODOLOGY

The study design was single blinded, experimental 
study and study type was pre and post type. Patient  
of	 both	 gender,	 in	 age	 group	 of	 17	 –	 25	with	 Passive	
Straight	Leg	Raise	and	Active	Knee	Extension	less	than	
80*	 were	 included	 in	 the	 study.	 Patients	 with	 recent	
injuries,	fracture	to	spine,	femur	and	tibia,	neurological	
symptoms, spinal or lower limb deformity were excluded 
from	the	study.	75	subjects	who	had	satisfied	inclusion	
and exclusion criteria were randomly selected using 
lottery method. After obtaining the informed consent 

from	 each	 participant,	 the	 subjects	 are	 divided	 in	 to	
three	groups.	Prior	and	after	the	intervention	PSLR	and	
AKE	will	be	evaluated	by	 the	other	 therapist	who	had	
not treated the patient.

PROCEDURE

The	 PSLR	 and	 AKE	 will	 be	 measured	 in	 the	
dominant leg by the two examiners and randomly 
divided	 in	 to	 three	 groups.	 The	 subjects	 in	 Group	A	
received	 Neurodynamic	 tensioners,	 Group	 B	 received	
Neurodynamic	sliders	and	the	Group	C	received	Passive	
mobilization	 of	 intrinsic	 foot	 joints	 for	 10	 repetitions.	
After	the	intervention	again	the	PSLR	and	AKE	will	be	
measured to by the other two examiners. Here by the 
researchers were double blinded to the Pre and Post test 
of	PSLR	and	AKE	measurements.	

Experimental Group:

Neurodynamic Tensioners (Group A): In this group 
the	 subjects	 received	 Neurodynamic	 Tensioners.	 The	
Procedure of this intervention was Patient has to be in 
sitting at the edge of the couch and hand held together 
behind back. The concurrent movement of the hip 
flexion,	 knee	 extension	 and	 dorsiflexion	 followed	 by	
cervical	and	thoracic	forward	flexion	altered	dynamically	
by	concurrent	movement	of	plantar	flexion,	knee	flexion	
and hip extension followed by cervical and thoracic 
extension/ neutral. This movement was done for 10 
repetitions in dominant leg.

Neurodynamic Sliders (Group B): In this group the 
subjects	received	Neurodynamic	Sliders.	The	procedure	
of this intervention was patient has to be half lying 
position.	The	concurrent	movement	of	hip	flexion,	knee	
flexion	 and	 dorsiflexion	 was	 altered	 dynamically	 by	
concurrent movement of hip extension, knee extension 
and	plantar	flexion.	This	movement	was	for	10	repetitions	
in their dominant leg by researcher.

Control Group (Group c)

Passive mobilization of intrinsic foot joints: In 
this	 group	 the	 subjects	 received Passive mobilization 
of	 intrinsic	 foot	 joints	 i.e.	 placebo	 technique.	 This	
technique was chosen because of no relation in anatomic 
and physiological changes during hamstring muscles 
and sciatic nerve. This movement was done for 10 
repetitions in their dominant leg by researcher.
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RESULTS

Table 1: Pre and Post test values of Passive Straight Leg Raise Test among Group A, B and C

Variable Groups Mean St. Deviation T Value P Value

Passive
Straight
Leg

Raise
Test

A
Pre test 66.60 8.134

- 13.552 0.000
Post test 76.84 6.650

B
Pre test 68.76 8.521

- 15.005 0.000
Post test 83.52 5.269

C
Pre test 67.16 5.742

-	2.487 0.020
Post test 67.68 5.460

P < 0.05 

This	table	shows	that	is	significant	difference	between	Pre	and	post	test	of	Passive	leg	raise	test	among	Group	A	
and	B.	The	group	C	shows	no	significant	difference

Table 2: Pre and Post test values of Active Knee Extension test among Group A, B and C

Variable Groups Mean St.Deviation T Value P Value

Active
Knee

Extension
Test

A
Pre test 55.32 12.144

- 11.755 .000
Post test 63.80 11.934

B
Pre test 61.20 10.836

- 15.671 .000
Post test 74.96 9.804

C
Pre test 58.12 8.115

-	2.864 .009
Post test 58.56 8.058

P < 0.005 

This	 table	 shows	 that	 is	 significant	 difference	
between Pre and post test of Passive straight leg raise 
test	 among	 Group	 A	 and	 B.	 The	 group	 C	 shows	 no	
significant	difference

Table 3: Comparison of  post test of Passive 
Straight leg raise test and Active Knee Extension 
test between Group A treated with Neurodynamic 

Sciatic Tensioners, Group B treated with 
Neurodynamic Sciatic Sliders and Group c treated 
with Passive mobilization of intrinsic foot joints.

Variables Sum of Square F Value P Value
Post	PSLR 5604.9 46.594 .000
POST	AKE 3508 17.340 .000

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PSLR	between	groups	and	on	
analysis	 Group	 B	 treated	 with	 Neurodynamic	 Sciatic	
Sliders found to have better outcome than the other two 
groups.

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PAKE	between	groups	and	when	
compared was Neurodynamic Sciatic Sliders found to 
have	better	benefits	over	short	hamstring	syndrome.

DISCUSSION

This	 study	 aims	 to	 compare	 the	 effects	 of	
Neurodynamic Sciatic tensioners versus sliders in short 
hamstring syndrome in which no research work had 
been done so far.

Decreased	 flexibility	 of	 the	 hamstring	 is	 now	
proven	not	to	be	the	sole	cause	of	hamstring	injury	and	
it	was	suggested	to	be	just	one	of	the	reason	for	getting	
hamstring strain14,15.Magnusson proposed “sensory 
theory” where he proposed the idea that the increase 
in	muscle	flexibility	post	 stretching	 is	due	 to	modified	
sensation or altered perception to stretch or pain16.

The result of this study shows that there was a 
significant	 difference	 	 in	 passive	 knee	 extension	 test		
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and	Active	knee	extension	test	in	Group	A	and	Group	B	
subjects(P<0.05)	(Table	1).

This	 goes	 in	 hand	with	 Dabholkar	 Tejashree	who	
concluded that Neural mobilization techniques was 
effective	in	improving	agility	of	lower	extremity

Jaemyoung Park  who suggested that neurodynamic 
sciatic nerve sliding technique improves hamstring 
flexibility	and	postural	balance17,18. 

The improvement in passive knee extension can be 
justified	by	that	neural	mechanosensitivity	is	 increased	
when the nerve gets adherent and as a consequence there 
occurs a protective contraction of hamstrings in short 
hamstring syndrome. This neural mobilisation decrease 
neural mechanosensitivity and thus improve the range 
of motion19.Certain studies also document that neural 
mobilisation	has	autonomic	effects.

The results of this study shows that there exist 
a	 statistically	 significant	 difference	 among	 three	
groups(p<0.05)	 and	 on	 analysis	 Group	 B	 treated	with	
Neurodynamic	 Sciatic	 Sliders	 showed	 a	 beneficial	
result	than	Group	A	treated	with	Neurodynamic	Sciatic	
Tensioners.

This can be better explained by the fact that Sliding 
techniques involves the  combinations of movements 
that	 result	 in	 elongation	of	 the	nerve	bed	 at	 one	 joint,	
while	reducing	the	length	of	the	nerve	bed	at	an	adjacent	
joint.	 These	 have	 a	 biomechanical	 effect	 on	 nervous	
system and are less aggressive than tension technique. 
Here the improvement is obtained by slowly improving 
the distance between two ends of nerve and also the 
comfort of the patient in this technique is  better than 
the other.

So this study recommends the use of sliders form 
of neural mobilisation technique in short hamstring 
syndrome	 for	 the	benefit	of	 the	patient.	Future	 studies	
can be done in comparing the two type of neural 
mobilisation	in	other	nerves	in	body	and	long	term	effect	
can be documented.

CONCLUSION

Sliders are better than Tensioners in neural 
mobilization	 techniques	 among	 subjects	 with	 short	
hamstring syndrome. Being less aggressive, Sliders were 
comfortable	 and	 more	 beneficial	 with	 less	 pain	 to	 the	

patients, Hence this study recommends the use of sliders 
in short hamstring syndrome for betterment of the patients.
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ABSTRACT

Proprioceptive Neuromuscular Facilitation (PNF) is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with techniques of neuromuscular facilitation to evoke 
motor responses and improve neuromuscular control and function. The PNF approach gives the therapist a 
variety of manual resistance exercise techniques to increase muscle strength, to promote dynamic stability 
and	controlled	mobility	as	the	foundation	and	in	preparation	for	initiation	of	task	specific	skilled	movements	
in a rehabilitation program.

This	case	study	was	intended	to	find	out	the	improvements	on	balance	and	gait	ability	in	a	patient	with	Right	
Hemiparesis	following	Left	Middle	Cerebral	Artery	(MCA)	territory	stroke	treated	with	PNF.

A case of right Hemiparesis following left middle cerebral artery lesion treated conservatively and referred 
for rehabilitation to our center. He had impaired weight bearing symmetry; impaired balance; impaired 
voluntary	motor	control.	He	was	assessed	with	Berg	Balance	Scale,	Fugl-Meyer	Scale	–	lower	extremity	
component and Functional Ambulation Category and Balance Master. He received PNF therapy for 30 days 
(5 days a week for 6 weeks). Following which he improved in the balance ability and independence in gait.
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INTRODUCTION

Stroke is a global health care problem leading to 
significant	mortality	and	morbidity.	Despite	gains	made	
with	 rehabilitation,	 balance	 and	 gait	 deficits	 remain	 at	
discharge (1). Improvement in balance has been shown to 
be the most important determinant for regaining gait as 
measured with the Functional Ambulation Categories(2). 
Effective	 interventions	 are	 needed	 for	 improving	
physical functioning and quality of life among survivors 
of stroke.

Proprioceptive neuromuscular facilitation (PNF) 
is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with 
techniques of neuromuscular facilitation to evoke motor 
responses and improve neuromuscular control and 
function. The use of PNF patterns and positions suggests 
a stronger sensory excitation at the cortical level leading 
to increased number and improved threshold of motor 
neurons which could result in improved range of motion, 
strength and balance reactions(3).

Case presentation:	The	 present	 case	 is	 a	 48	 year	 old	
male is a right handed, non smoker, non alcoholic, with 
normal	sleep	and	bowel	&	bladder	pattern.	He	sustained	
a	 Left	 Middle	 Cerebral	Artery	 ischemic	 stroke	 in	 the	
capsuloganglionic region resulting in hemiparesis of 
right side of the body with aphasia.

At the time of initial assessment he was conscious, 
oriented, obeying commands. He was mesomorphic. 
Sitting	with	protracted	shoulder	and	lateral	flexed	trunk;	
lower limb abducted and externally rotated on the 
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right side. He had slurring of speech. Voluntary Motor 
Control	–	upper	limb	–	1	/	6;	lower	limb	–	2	/	6.	Babinski	
positive in right lower limb. Associated reactions were 
positive	when	tested	in	supine	for	Ramiste’s	and	Limb	
synkinesis.	 Myotatic	 reflex	 (Wexler’s	 Reflex	 grading)	
were	 1+	 -	 triceps	 and	 ankle	 jerk	 3+	 -	 quadriceps	 and	
biceps	jerk.	His	postural	and	balance	control	were	poor.	
Hand functions such as reach, grasp and release were 
absent. He was dependent in activities such as lying to 
sitting, sitting to standing, standing and walking.

His Scandinavian Stroke scale which measures the 
severity of stroke was 22 (severe stroke), Functional 
Independence Score was 41 (dependent) and 
Brunnstrom’s	 stage	 of	 stroke	 recovery	 is	 stage	 1.	The	
initial	assessment	 taken	was	Weight	bearing	symmetry	
in lower limb (assessed using Balance Master SD), Berg 
Balance Scale, Functional Ambulation Scale, Fugl-
Meyer lower extremity component.

He was treated with Proprioceptive Neuromuscular 
Facilitation (PNF) intervention consisting of D1 Flexion-
adduction; Extension-Abduction pattern for left lower 
limb which was resisted. Rhythmic initiation technique 
was given for the right lower limb and with improvements 
in voluntary motor control it was done with Combination 
of isotonics and Dynamic reversal. Pelvic bridging was 
done with combination of isotonics technique; pelvic 
diagonal patterns emphasizing anterior elevation and 
posterior depression were practiced. Chopping and 
lifting pattern was done is sitting. Rhythmic stabilization 
and stabilizing reversal for upper trunk in half standing 
position	 with	 the	 affected	 lower	 extremity	 in	 weight	
bearing. Bilateral reciprocal asymmetrical pattern for 
arm in standing was started once the strength in the 
upper limb and lower limb improved to promote bearing 
in	 the	 affected	 lower	 extremity.	 D1	 flexion	 abduction	
pattern for right upper limb was done with endpoint 
approximation to facilitate and activate right gluteus 
medius in standing. All these activities were done for 10 
repetitions with rest time as needed by the patient.

Gait	training	with	approximation	given	through	the	
hips in the stance phase to promote weight bearing in the 
affected	lower	limb	for	15	minutes	was	done.	

He attended rehabilitation for 30 session (6 days a 
week for 5 weeks) lasting about one and a half hour per 
day. Post test score was taken using the same outcome 
measures after 30 sessions.

DISCUSSION

The results of this study demonstrated that the 
PNF	 interventions	 have	 significant	 effect	 on	 balance	
and	gait.	The	findings	show	that	the	working	speed	has	
a	significant	effect	on	the	functional	mobility	in	stroke	
patient. Improvement in lower limb motor recovery 
was more accelerated. This is attributed to the pelvic 
PNF	patterns.	The	findings	of	this	study	correlated	with	
findings	of	Wang	(1994)	which	stated	that	pelvic	PNF	is	
effective	 in	 activating	 the	Lower	 abdominal	 and	 trunk	
muscles	more	effectively	in	acute	stage (4).

Berg	 Balance	 scores	 improved	 from	 4	 to	 48,	 this	
might be attributed the trunk and abdominal muscle 
activation achieved with stabilizing reversal and 
rhythmic	stabilization	in	half	standing	position.	Fugl	–	
Meyer lower limb motor component improved from 4 
(reflex	 activity)	 to	 24	 (volitional	 control	 &	 improved	
coordination).	 Weight	 bearing	 symmetry	 in	 Balance	
Master	 improved	 from	 ratio	 of	 10:90	 to	 48:52	 with	
improvement in hip abductor strength. Stance phase 
weight	 bearing	 of	 the	 affected	 leg	 improved	 with	 hip	
abductor activation preventing pelvic asymmetry and 
compensatory lateral tilt of trunk. This was similar to 
the	findings	of	Hufschmidt	(1982)	and	Kawahira	et.	al.,	
(2004) were muscle torque generation in lower limb 
improved with resisted PNF patterns (5, 6). 

Ankle	dorsiflexion	though	not	attained	full	range	the	
partial range facilitated ground clearance and improved 
plantar	 flexion	 momentum	 facilitated	 gait	 speed.	 The	
patient attained a walking speed of 0.35 m/sec which was 
similar	to	the	findings	of	Elizabeth	(2006)	and	Kwerkkel.	
G	 (2002)	where	 in	 the	 gait	 kinematics	 improved	with	
repeated PNF training for 5days a week for 3 weeks (7). 

Functional Ambulation Category scale improved 
from 1 to 5 with patient able to walk in level surface 
independently.	This	was	similar	to	the	findings	of	Kumar	
et. al., (2012) and stated good functional outcomes in 
rehabilitation (8).

Table 1: Comparison of pre test and post test values

Outcome measures Pre test Post test
Weight	bearing	

symmetry (in %) 10 96

Berg Balance Scale 4 42
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Conted…

Functional Ambulation 
Category 1 5

Fugl	–	Meyer	scale	
Lower	Extremity	

component
8	 24

CONCLUSION

In this present study the balance ability and 
independence in gait of patients improved with 
application of PNF. Further studies can be conducted 
with large samples to include PNF in treating balance 
and gait functions in hemiparetic patients.
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ABSTRACT

Introduction: Poor sleep quality is common among students due to academic work burden and social 
norms.	Physical	fitness	is	the	ability	to	achieve	certain	performance	standards	for	physical	activity,	and	is	an	
outcome of habitual physical activity or exercise1, 2. In the process of encoding, new information inputs into 
neural circuits. This information is unstable and must be strengthened and transferred to long-term storage 
in	the	process	of	consolidation,	which	this	project	will	focus	on.	Finally,	this	information	is	retrieved	from	
the	areas	of	storage.	Today’s	fast	growing	industrialized	world	and	rapid	advancement	in	digital	technology,	
multimedia;	internet	and	social	networking	lifestyle	have	greatly	affected	the	lifestyle	of	the	people	in	the	
world	 population.	These	 technologies	 are	 effecting	 duration	 and	 quality	 of	 sleep,	 because	 of	 this	 other	
parameters	like	their	physical	activity	and	memory	are	also	affected.	The	significance	of	this	finding	is	that	
key measures of poor sleep quality may be associated with physical activity downfall and memory issues 
among young adults.

Method:	100	subjects	between	age	group	18-25	years	having	normal	BMI	were	selected	for	the	study	on	
the	basis	of	inclusion	and	exclusion	criteria.	After	signing	the	informed	consent	the	subjects	administered	
Pittsburgh	 Sleep	 Quality	 Index	 (PSQI),	 Baecke	 Physical	Activity	 Questionnaire	 (BPAQ)	 and	 Memory	
Functioning	Questionnaire	(MFQ).

Result: Analysis was done using statistical SPSS version 21. The association between sleep quality, physical 
activity	and	memory	was	found	out	by	Karl	Pearson	correlation	coefficient	(r).	Non-significant	correlation	
was	found	between	MFQ	and	PSQI.	Non-significant	correlation	was	found	between	BPAQ	and	PSQI

Conclusion:	With	the	result	of	this	study	it	could	be	established	that	sleep	deprivation	or	impaired	sleep	
quality	has	no	effect	on	physical	activity	and	memory	in	young	adults.
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INTRODUCTION

Maintaining and improving sleep quality is an 
important clinical issue in modern life. Poor sleep 
quality is common among students due to academic 

work burden and social norms. The main cause behind 
poor	sleep	quality	includes	alcohol	and	caffeine	intake,	
stimulants and technology3. Sleep has two phases 
namely: non rapid eye movement (NREM) and rapid eye 
movement (REM). NREM consists of four stages: stages 
1, 2, 3 and 4. Stages 3 and 4 are referred to collectively 
as	slow	wave	sleep	(SWS)	as	both	exhibits	a	slow	wave	
EEG	pattern.4 On average, one night of sleep involves 
four	or	five	sleep	cycles.	Sleep	cycles	are	the	progression	
through various stages of NREM sleep and REM sleep, 
each lasting close to 90 minutes5.

Physical	 fitness	 is	 the	 ability	 to	 achieve	 certain	
performance standards for physical activity, and is an 
outcome of habitual physical activity or exercise1, 2. 
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Higher level of physical activity decreases mortality 
rate by lowering the rate of cardiovascular diseases and 
cancer.6-7.	Evaluating	the	physical	fitness	among	young	
adults and late adolescence is relevant because low 
levels	 of	fitness	may	underlie	 the	potential	 for	 several	
health problems in later adulthood8,	9.

The case for exercise and physical health is now 
widely accepted by medical authorities across the 
world10, 11. Sedentary living doubles the risk of morbidity 
and mortality from coronary heart disease and stroke14, 

15 which is comparable with the risk associated with 
hypertension and hyperlipidaemia and not far behind 
that	 of	 smoking.	 Low	 activity	 levels	 leads	 to	 obesity,	
diabetes and some cancer.14The incidence of inactivity 
is also high in many developed countries where 
technology is slowly removing exercise from lifestyles 
and is estimated at around 40% of the middle aged and 
elderly	in	the	UK15.The burden of inactivity is expensive 
and improvement can be done by activity promotions17.

Relation between sleep and memory is growing area 
of	 research	 in	field	of	neuroscience.	Recent	 researches	
have	 shown	 that	 different	 stages	 of	 sleep	 have	 some	
beneficial	 effect	 on	 memory18.	 Memory	 is	 defined	 as	
ability to encode, consolidate and remember information 
that has been learnt. 19It can be categorized on the basis 
of whether the information is received from conscious 
or subconscious, the former termed declarative (or 
explicit) memory and the latter termed non-declarative 
(or implicit) memory.18,	20

  In the process of encoding, new information inputs 
into neural circuits. This information is unstable and must 
be strengthened and transferred to long-term storage in 
the	 process	 of	 consolidation,	 which	 this	 project	 will	
focus on. Finally, this information is retrieved from the 
areas of storage.21  

A person spends more than 1/3rd of his life sleeping. 
Sleeping	 is	 the	 best	 way	 of	 recharging	 one’s	 body.	
Today’s	 fast	 growing	 industrialized	 world	 and	 rapid	
advancement in digital technology, multimedia; internet 
and	social	networking	lifestyle	have	greatly	affected	the	
lifestyle of the people in the world population. The youth 
are	 the	 most	 affected	 by	 these	 advancements.	 It	 also	
affects	 their	 lifestyle	 especially	 their	 sleep	 timing	 and	
quality.	 These	 technologies	 are	 effecting	 duration	 and	
quality of sleep, because of this other parameters like 
their	physical	activity	and	memory	are	also	affected.	The	

significance	of	this	finding	is	that	key	measures	of	poor	
sleep quality may be associated with physical activity 
downfall and memory issues among young adults.

MATERIAL AND METHOD

100	 subjects	between	age	group	18-25	years	were	
selected for the study on the basis of inclusion and 
exclusion criteria. After selection they were made to sign 
informed consent.

Inclusion Criteria: Subjects	 both	 male	 and	 female	
with	 normal	 BMI	 between	 age-groups	 18-25	 years,	
comprehending English language were taken.

Exclusion Criteria: Subjects	 who	 will	 indulge	
in strenuous physical activity, having history of 
any of these following disease- Musculoskeletal 
disorders, Neurological disorder, Psychiatric disorder, 
cardiovascular disease, Trauma, Surgery were included 
in exclusion criteria.

Study Design: Correlational study

Outcomes Measures: Pittsburgh sleep quality index, 
Baecke physical activity questionnaire, Memory 
functioning questionnaire

Procedure: The	 study	 was	 conducted	 to	 find	 out	 the	
correlation of memory and physical activity with sleep 
quality.	 The	 subjects	 participated	 were	 screened	 to	
rule	 out	 inclusion	 and	 exclusion	 criteria.	The	 subjects	
fulfilling	 both	 criteria	 were	 asked	 to	 sign	 informed	
consent.	 After	 signing	 informed	 consent	 the	 subjects	
were given the data collection form which comprises 
demographic	 details,	 subjective	 assessment,	 PSQI,	
BPAQ	and	MFQ	

The	 subjects	 filled	 those	 details	 and	 answered	 the	
question according to their ability and perception.

The	 Pittsburgh	 Sleep	 Quality	 Index	 (PSQI)	 is	
used to measure quality and pattern of sleep. It shows 
difference	 in	poor	and	good	sleep	by	measuring	seven	
domains	namely:	subjective	sleep	quality,	sleep	latency,	
sleep	 duration,	 habitual	 sleep	 efficiency,	 and	 sleep	
disturbances, use of sleep medication, and daytime 
dysfunction over the last month. Each of seven areas of 
sleep was rated by client himself/herself. Scoring of the 
answers	is	based	on	a	0	to	3	scale,	whereby	3	reflect	the	
negative	extreme	on	the	Likert	Scale.		A	global	sum	of	
“5”or greater indicates a “poor” sleeper. 
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Baecke Physical Activity questionnaire includes a 
total	of	16	questions	classified	into	three	domains:	work,	
sports, and non-sports leisure activity. Each domain has 
several	questions	with	scoring	on	five	point	scale,	ranging	
from never to always or very often. Scoring was done 
according to original system in which work was the mean 
score in which work is the mean score for occupational 
questions, sports for sports-related questions and non-
sports leisure for physical activities during leisure time. 
Each	domain	could	receive	a	score	from	one	to	five	points,	
thus	allowing	a	total	score	from	three	(minimum)	to	fifteen	
(maximum). For the two most frequently reported sports 
activities,	 specific	 questions	 regarding	 the	 number	 of	
months per year and hours per week of participation were 
addressed.	The	original	BQ	was	translated	into	Japanese	
using the forward and backward translation procedure. 
Two professional translators independently translated the 
original scale once.

The	Memory	 Functioning	 Questionnaire	 (Zelinski	
et	 al.,	 1980),	 on	 the	 other	 hand,	 is	 narrower	 in	 scope.	
It	 consists	 of	 92	 items	 requiring	 7-point	 Likert	 scale	
judgments	on	various	aspects	of	everyday	remembering	
and	forgetting.	Responses	to	the	MFQ	are	summarized	
in	nine	a	priori	scale	scores:	General	Rating	of	Memory,	
Reliance on Memory, Retrospective Functioning, 
Frequency of Forgetting, Frequency of Forgetting 
When	Reading,	Remembering	Past	Events,	Seriousness	
of	Memory	Failures,	Mnemonics	Usage,	 and	Effort	 to	
Remember

FINDINGS AND DISCUSSION

Analysis was performed using statistics SPSS Version 
21. The association between sleep quality, physical activity 
and	memory	was	found	out	by	Karl	Pearson	correlation	
coefficient	 (r).Non-significant	 correlation	 was	 found	
between	MFQ	and	PSQI.	Non-significant	correlation	was	
found	between	BPAQ	and	PSQI

Table 1: Correlation values between sleep quality, 
memory and physical activity

PSQI

MFQ
Pearson Correlation -0.184

p-value 0.066

BPAQ
Pearson Correlation 0.113

p-value 0.262

PSS
Pearson Correlation .265**

p-value 0.008

Sleep with Physical Activity: The group taken into 
consideration can never omit doing physical activity 
as a whole because the college students have to go 
to	 their	 colleges	 and	 the	 office	workers	 have	 to	 go	 to	
earn bread and butter for themselves. This was a cross 
sectional	study,	if	subjects	are	called	for	a	longer	period	
for	a	 longitudinal	study,	effect	of	sleep	quality	may	be	
seen	on	physical	activity.	This	effect	may	be	for	a	longer	
duration	sleep	deprived	subjects.

To clarify the relationship between sleep quality and 
physical activity in young population, this study made 
an attempt to explore the association between sleep 
quality and physical activity. These relationships imply 
that	sleep	quality	will	have	no	significant	relation	with	
physical activity.

The group in our study had a high motivation level 
and	 enjoy	 more.	 They	 have	 a	 more	 positive	 attitude	
towards life. Energy metabolism is greater. They are 
generally disease free. They have higher strength, 
endurance	and	flexibility.

Only few studies were there who investigated relation 
between physical activity and sleep 22-25. Studies conducted 
on adult population show poor sleep at night along with 
lower levels of physical activity 25. Physical activity 
predicting sleep that night was less consistent. Two studies 
found no relation between daily physical activity and 
subsequent sleep22, 25. There are numerous factors that may 
contribute to the inconsistencies in the few studies conducted 
to	 date	 including	 differences	 in	 the	 exercise	 protocols	
studied, such as the intensity and duration of programs, 
and their interactions with individual characteristics such 
as	 fitness,	 age,	 and	 gender26.	 Questions	 remain	 over	 the	
sleep	and	health	benefits	associated	with	specific	levels	of	
physical activity (light, moderate, vigorous) and at what 
combinations	 or	 thresholds,	 and	 differences	 in	 effects	
across individuals and across the lifespan. Such nuanced 
information is needed in order to tailor recommendations 
to promote optimal health.

Sleep with Memory: There is no clear explanation 
about	which	stage	of	sleep	is	most	important.	Different	
sleep stages are dependent on each other. Stage 2 
of NREM sleep and REM sleep may have a role in 
semantic memory consolidation. Studies show that REM 
increases procedural memory. There is lack of evidence 
regarding interaction between individual sleep stages 
and conditioning memory. 
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The group taken into consideration may not have 
a	memory	problem	because	younger	group	of	 subjects	
were included. The lack of interference during sleep has 
been	considered	as	a	possible	cause	of	the	no	effects	of	
sleep on memory. Young adults have high amounts of 
slow wave sleep and sleep in general, there is no brain 
degeneration and their attention level is also high. The 
group	 included	 all	 college	 going	 students	 i.e.	 subjects	
were with lesser memory issues.

One research revealed that quality of sleep is not 
related	 to	memory	 in	 an	 individual’s	 life.27The results 
found in the present study do not coincide to a study 
conducted	 by	Murre,	 Kristo,	 &	 Janssen	 (2014)	 found	
that sleep quality measured by the Pittsburgh Sleep 
Quality	 Questionnaire	 was	 associated	 with	 poorer	
autobiographical memory performance 4-6 weeks after 
the recorded event.

CONCLUSION

With	the	result	of	present	study	it	could	be	established	
that sleep deprivation or impaired sleep quality has no 
effect	on	physical	activity	and	memory	in	young	adults.
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ABSTRACT

Background: 10	meters	Shuttle	run	test	is	a	field	test	which	measures	the	agility	and	speed	of	athletes.	this	
is a test of speed, body control and the ability to change direction.

Objective: The	objective	of	this	study	was	to	find	Common	value	of	shuttle	run	test	in	athletes	of	Belagavi	
and to set concrete data which will prove as a base line for any other studies / training which will involve 
designing	rehabilitation	and	/or	fitness	protocol	for	Belagavi	athletic	population

Methodology: 162	athletes	(n=162)	were	taken	for	the	study.10	meter	shuttle	run	test	was	performed	by	the	
athletes. The time taken to complete the test was recorded.

Result: Total		mean	best	time	for	males	was	found	to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Conclusion: The overall speed range for 10 meter shuttle run test in Belagavi athletes is  between 9.00-
12.70 Seconds. The speed range for male athletes is  between 9.00-12.70 Seconds, and for female athletes it 
ranges between 9.00-12.50 Seconds. Mean best time for males was 10.69 Seconds

Keywords: 10 Meters Shuttle Run Test, Belagavi athletes, Field test, Speed, Agility.

Corresponding Author:
Raunak	L.	Fondekar
Post	Graduation	Student,	Sports	Physiotherapy,
KAHER	Institute	of	Physiotherapy,
Belagavi	Karnataka,	India
Email:	raunakfondekar29@yahoo.com

INTRODUCTION

Professional players have an advantage over 
Immature players in terms of body composition and 
shape, speed, endurance, agility, control, perception 
of anxiety, anticipation, and technical skill. Of all 
these, agility, speed  and anticipation skills seem to 
be the strongest predictors of talent.1 The Speed and 
acceleration are important qualities in outdoor sports, 
with running quickly over short distances for success2,3  

In Soccer  players Although high-speed actions 
contribute only about 11% to that of  total distance 
covered, it  plays  more crucial and important role in 
moments of the game and contribute directly to winning 
possession of the ball as well as scoring  or to conceding 
of goals.4  Agility	does	not	have	a	global	definition,5 but 

Narasimhan	 et	 al.	 (2006)	 defined	 agility	 as	 the	 ability	
to	 efficiently	 change	 operating	 states	 in	 response	 to	
uncertain and changing demands placed upon it. Many 
Outdoor and Indoor sports involve straight sprinting, 
rather than straight sprinting more often repeated short 
sprinting with changes of direction. Attaining a high 
sprint velocity over a short distance is of very important 
for	 better	 performance	 in	 team	 and	 in	 field	 of	 sports.6  

Considering this sports  it would seem important to 
provide testing and training that mimics this demand to 
increase	 specificity.	The	 test	which	 is	most	 commonly	
used for testing speed and agility in athletes is Shuttle 
Run test. Sprints most frequently occur over very short 
distances	 (0–10	 m)	 from	 both	 standing	 and	 rolling	
starts.	Consequently,	 the	 speed	over	 the	first	 steps	and	
the ability to accelerate quickly would be considered 
of	greater	importance	in	the	field	of	sports7,8		Speed and 
agility	 are	 important	 qualities	 in	 the	 field	 sports	 for	
better performance and is an important topic of research 
that has not been adequately investigated  across  a 
particular age group or level of competition. In fact, 
this data can be turned into valuable information on the 
unique physiological demands in athletes. Additionally, 
this	 test	 can	 effectively	 guide	 physiotherapists	 for	
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conditioning and training programs across a season and 
can	also	help	them	understand	the	differences	in	fitness,	
between players. Hence, the present research emphasize 
on	the	need	to	find	a	common	value	of	Shuttle	run	test	in	
athletes of Belagavi.

METHOD

Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 162 participants were recruited in the 
study	 after	 fulfillment	 of	 eligibility	 criteria.	A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 
included were from the various institutes and sports 
academies in and around Belagavi city. Demographic 
characteristics of the participant, including their age, 
gender, Sports and years of playing were noted. Athletes 
within	the	age	group	of	18-25	year	of	age	both	male	and	
female who were willing to participate were included in 
the study. Participants were excluded if there were any 
musculoskeletal problems such as fracture, sprain/strain 
of lower limb in the past 6 months, existing neurological, 
respiratory or cardio vascular problems or any other 
condition leading to limitation in 10 meters shuttle run 
test performance.

Procedure:	 After	 finding	 their	 suitability	 as	 per	 the	
inclusion criteria participants were briefed about the 
nature of the study and the intervention in their vernacular 
language. Only those participants who are willing to 
participate	were	recruited	in	the	study.	The	subjects	were		
grouped into three strata according to age and gender. 
A	 	Warm–up	 session	 for	 10	 min	 was	 given	 to	 all	 the	
athlete	which	involved	5	min	jogging	and	5	min	dynamic	
exercises	for	all	joints.	All	participants	were	given	with	1	
practice trial of shuttle run test for better understanding 
about test and they were allowed to ask questions if any 
doubts. After that, athlete stood in the starting position 
with	his	feet	slightly	apart.	On	the	command	of	Go	athlete	
was then asked to  touch cone at the starting line and sprint 
to touch cone on end line and sprints back to starting line 
which are 9.14 m (30 ft) apart.13

The stopwatch was used to record time taken by 
athlete to complete the test. The test was repeated 3 
time  and the therapist noted down the best time taken to 
complete the test.

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed and 

number of years played with best time was analysed using 
Karl	Pearson’s	correlation	coefficient	method.	Comparison	
of	male	and	females	with	mean	best	time,	mean	of	first	and	
second attempts speed score, mean number of years played 
and BMI were analysed using t test.

RESULTS

Table 1: Distribution of male and females with mean 
age in the study

Gender Number of 
participants % Mean 

age SD age

Male 116 71.60 20.31 2.07
Female 46 28.40 20.28 2.10

Table number 1  Shows distribution of male and 
female participants in the study. Total 162 participants 
were included in the study 116 males  (71.60%) with mean 
age	of	20.31	with	SD	age	2.07	and	46	females	(28.40%)	
with	mean	age	of	20.28	and	SD	age	2.10.	No	significant	
difference	was	seen	in	male	and	females	mean	age.

Table 2: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time with
r-value t-value p-value

Age in yrs 0.2079 2.6881 0.0079*
BMI -0.0299 -0.3789 0.7052

No. years played 0.0377 0.4767 0.6342
*p<0.05

Table number 2 showing the positive correlation 
between the best time  and the age of the athletes.

(p<0.05)	 by	 Karl	 Pearson’s	 correlation	 coefficient	
method was used to assess the correlation.

Looking	 at	 the	 analysis	 we	 	 found	 no	 correlation	
between the best time and BMI same with number of 
years played.

Table 3: Comparison of male and females with mean 
BMI by t test*p<0.05

Gender
Height Wight BMI

Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Male 5.67 0.29 64.92 6.60 22.35 1.99
Female 5.54 0.36 56.68 6.72 20.07 1.94
t-value 2.3669 7.1263 6.6214
p-value 0.0191* 0.0001* 0.0001*
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Table 4: Patterns of best time in male and females in the study

Gender Minimum Maximum Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval for Mean
Lower Bound Upper Bound

Male 9.00 12.70 10.69 0.88 0.08 10.53 10.86
Female 9.40 12.50 10.99 0.85 0.13 10.74 11.25

Table number 4 shows minimum and maximum time taken by the athletes to complete the 10 meters shuttle 
run test. According to the above data minimum time taken by male athletes to complete the test is 9.00 sec and the 
maximum	taken	is	12.70	sec	When	we	see	for	minimum	time	taken	by		females		is	9.40	sec	and	maximum	is	12.50	
sec	this	shows	no	more	difference	in	post	test	data	according	to	the	gender	of	athletes.

Table 5: Normality of best time (in sec) in the study by gender

Best time
Total Male Female

Range Number Range Number Range Number
Excellent 9.00-9.89 21 9.00-9.82 18 9.40-10.14 10
Good 9.90-11.65 105 9.83-11.56 43 10.15-11.83 27
Poor 11.66-12.70 36 11.57-12.70 55 11.84-12.50 9
Total 9.00-12.70 162 9.00-12.70 116 9.00-12.50 46

Mean best time 10.69 10.99 10.78
SD best time 0.88 0.85 0.88

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Poor:	>mean+SD

Table Number 5 shows the normality of best time 
in seconds and   number of male and female having 
the excellent speed in terms of minimum time taken to 
complete the test  to poor speed. Total best time range 
is	9.0-9.86	which	is	excellent	range	(n=	18	males	n=	10	
females	total	n=	21),	9.90-11.65	is	good(n=	43	males	&	
27	females	total	105	),	11.66-	12.70	poor(n	=	55	males	&	
9 females total 36)  Mean best time for males was found 
to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Table 6: Comparison of male and females with mean 
best time by t test *p<0.05

Gender Mean Std. Dev.
Male 10.69 0.88

Female 10.99 0.85
Total 10.78 0.88

t-value -1.9701
p-value 0.0500*

DISCUSSION

This study was conducted at belagavi on young 
athletes	with	a		goal	to	find	a	common	value	of	10	meters	

shuttle run test in athletes. The secondary goal was to 
set a concrete data which would prove as a baseline 
for all the other studies that would involve designing 
rehabilitation	 or	 fitness	 protocol	 for	 belagavi	 	 athletic	
population.	Turgut	Kaplan	Et.al	Conducted	a	 study	on	
running speed and agility performance in professional 
and amateur soccer players, where 10 X 5 meter  shuttle 
run test was used. The study concluded that professional 
soccer players running speed and agility performances 
were higher than amateur soccer players.14 Another 
study	done	by	germa	nvicente-	rodri	guez	Et.al	 to	find	
out reliability of stopwatch for measuring time taken 
to complete 4 X 10 meter shuttle run test and 30 meter  
shuttle run test and the result of this study suggested that 
stopwatch is a reliable and valid instrument for recording 
the time taken to complete the shuttle run test.15 In the 
present study also stopwatch has been used to record the 
best time taken to complete the 10 meters shuttle run test. 
In this present study total 162 participants were included 
with mean age of 20.31 with SD age 2.07 for males and 
20.28	with	SD	age.	 In	 the	present	 study	 	 three	 trial	of	
10 m shuttle run test was taken so as to avoid human 
error and also to record the best time of athlete and the 
results are consistent with the results of the old study. In 
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conclusion, in the present study, we found overall speed 
range for 10 meter shuttle run test in belagavi athletes is 
between  9.00-12.70 min/sec. Male athlete speed range 
is  between 9.00-12.70 min/sec, female athletes  speed 
range is between 9.00-12.50 min/ sec. Mean best time 
for males was 10.69 min/sec It is also seen that there 
is positive correlation between the best time taken to 
complete the 10 meters shuttle run test and the age of 
the athletes. But there was no correlation between best 
time taken to complete test was compared with Body 
Mass Index and Numbers of years of play. The total 162 
participants were included in present study, in which 
21 samples fell under excellent category , 105 samples 
fell under good category and 36 samples fell under poor 
category of best time to complete the test. The Common 
value of 10 meter shuttle run test  for males excellent 
time,	good	time	and	poor	time	was	within	range	of	9.00	–	
9.82	sec,	9.83	–	11.56	sec	,	11.57	–	12.70	sec	respectively	
and	for	females	it	was	9.40	–	10.14	sec,10.15	–	11.83	sec	
and	11.84	–	12.50	sec	respectively.

CONCLUSION

This study concluded that the common value for 10 
meters shuttle run  test was within range of 9.00 -12.70 
sec for both male and females, were in both genders  
male athletes showing better performance.

Limitation:	 Generalizations	 of	 the	 sample	 collected	
is questionable  as the sample collected may not be 
representing the  total population.

Practical Applications: The result of the present 
study can be used as a reference for speed and agility 
performance	 test	 (10	m	 shuttle	 run	 test	 )	&	by	fitness	
professionals for training purpose for belagavi athletes.
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ABSTARCT

Background: The prevalence of stroke in the general population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those older than 40 years. Stroke may require a variety of 
rehabilitation services. One of them Mirror therapy is a simple, inexpensive and most importantly patient 
directed treatment that may improve hand function after stroke. 

Objective: To	 assess	 the	 effectiveness	 of	mirror	 therapy	 on	 upper	 extremity	 functioning	 among	 stroke	
patients at selected neuro- rehabilitation centres

Method: A	 quantitative	 research	 approach	 was	 used	 in	 this	 study.	 Research	 design	 was	 Quasi-
experimental: pre-test post-test. Sample size was 50 post stroke patients who receive stroke rehabilitation 
at	Neurorehabilitation	centres.	The	25	subjects	were	randomly	divided	into	two	groups,	experimental	group	
and control group. The experimental group has received mirror therapy with the conventional therapy for 3 
days in a week for 4 weeks. Other side the control group has received only conventional therapy for 4 weeks, 
and	3	days	in	a	week.	The	effectiveness	was	evaluated	by	Modified	Brunnstrom’s	motor	function	test	

Result: An	average	hand	functioning	score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-test	and	7.6	
which increased to 13.4 in post-test for upper extremity functioning among experimental group, following 
for	 the	control	group	as	 in	pre-test	 an	average	was	8.3	which	 increased	 to	11.2	 for	hand	and	8.1	which	
increased to 11.7 of upper extremity.

Conclusion: The	 findings	 of	 the	 study	 show	 that	 there	 is	 significant	 difference	 between	 the	 scores	 of	
experimental and control group.

Keywords: Mirror Therapy, Upper Extremity Stroke , Neuro Rehabilitation Centre

INTRODUCTION

As human, we move our bodies to explicit our wants, 
needs, emotions, thoughts, and ideas. Basically, how 
well we move- and how much we move- decides how 
well we engage with the world and make our full purpose 
in life. Mostly the active movement helps us in function 
completely, interact with the world, feel well physically 
and emotionally, connect and build relationship with 
others, and communicate and express ourselves. Also 
the	movement	 helps	 us	 recover	 if	 our	 brain	 is	 injured	
or	inflamed.	Body	movements	are	comparable	important	
for	smooth	and	effective	day	to	day	activities.1

Nervous system is a one of the system of our body, 
which perform all the sensory and motor function 

of body. The reason a healthy nervous system is so 
important	 is	 because	 it’s	 what	 runs	 everything	 in	 our	
body.	 When	 nervous	 system	 is	 functioning	 correctly,	
body is able to perform all the things it needs to do. 
However, when the nervous system is compromised, or 
not	working	efficiently,	body	begins	to	break	down.2

Stroke is the third biggest killer in India after heart 
attack	and	cancer	and	is	a	major	public	health	concern.1 
Stroke	occurs	when	there	is	(1)	lack	of	blood	flow	to	a	
section of brain or (2) haemorrhage into the brain that 
results in death of brain cells. The predominance of stroke 
in the population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those 
older	 than	40	years.	 It	was	projected	 that	by	2015	 the	
number of cases of stroke would be increase to 1666,372 
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in the country. A predicted 5.7 million people died from 
stroke	in	2005	and	it	is	projected	that	these	deaths	would	
rise to 6.5 million by 2015.3

Impact on daily life, 4 out of 10 stroke survivors 
leave hospital requiring help with daily living activities 
but almost a third receive no social service visits. Around 
a third of stroke survivors experience depression after 
their stroke.4

15	million	people	suffer	from	stroke	worldwide	each	
year. Of these, 5 million die and another 5 million are 
permanently	 DISABLED.5Ischemic stroke 10% in 30 
days, 23% in 1 year and 52 % in 5 year. Same as Intra-
cerebral haemorrhage 52% in 30 days, 62% in 1 year 
and 70% in 5 years. The sub-arachnoid haemorrhage 
was	45%	in	30	days,	48%	in	1	year	and	52	%	in	5	years.	
They also concluded that this prevalence of stroke may 
increase till 2020. Stroke patient may require a variety of 
rehabilitation services like physiotherapy, occupational 
therapy, speech therapy etc. One of them MIRROR 
THERAPY is an inexpensive, simple and patient 
directed treatment. The principle of mirror therapy is use 
of	a	mirror	to	create	a	reflective	illusion	of	an	affected	
limb in order to trick the brain into thinking movement 
has occurred without pain. 5

METHODOLOGY

A quantitative research approach was used in this 
study.	Research	design	was	Quasi-experimental:	pre-test	
post-test. Content validity was obtained by experts of 
medical surgical nursing and physiotherapy opinion. Tool 
reliability	(0.8)	was	calculated	by	inter	rated	reliability	
method.	 The	 consent	 was	 taken	 from	 the	 subjects	 for	
participation in study. Data collection was carried out 

from	 14/02/2018	 to	 15/03/2108.	 Sample	 size	 was	 50	
post stroke patients who receive stroke rehabilitation 
at	 Neurorehabilitation	 centres.	 The	 25	 subjects	 were	
randomly divided into two groups, experimental group 
and control group. The experimental group has received 
mirror therapy with the conventional therapy for 3 days 
in a week for 4 weeks. Other side the control group has 
received only conventional therapy for 4 weeks, and 
3	 days	 in	 a	week.	The	 effectiveness	was	 evaluated	 by	
Modified	Brunnstrom’s	motor	 function	 test	before	 and	
after intervention. Data was compiled and analysis was 
done by using inferential and descriptive statistics.

RESULTS

Fig. 1: Effectiveness of mirror therapy in stroke 
patients on the functioning of hand

In pre-test, all the experimental and control group stroke 
patients	had	poor	functioning	of	hand.	In	post-test,	48%	of	
the experimental group samples had poor functioning of 
hand and 52% of them had average functioning of hand. 
In	control	group,	68%	of	the	samples	had	poor	functioning	
of hand and 32% of them had average functioning of hand. 
This shows that the mirror therapy remarkably improved 
the hand functioning of stroke patients.

Table 1: Paired t-test for effectiveness of mirror therapy in stroke patients on the functioning of hand
N = 25, 25

Group Day Mean SD T Df p-value

Experimental
Pre-test 8.2 1.37

12.8 24 0.000
Post-test 12.6 1.71

Control
Pre-test 8.3 1.41

10.6 24 0.000
Post-test 11.2 1.72

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
hand. In experimental group, average hand functioning 
score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-

test.	T-value	 for	 this	 test	was	 12.8	with	 24	 degrees	 of	
freedom. Corresponding p-value was of the order of 
0.000, which is small (less than 0.05), the null hypothesis 
is	rejected.
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In control group, average hand functioning score 
in	pre-test	was	8.3	which	increased	to	11.2	in	post-test.	
T-value for this test was 10.6 with 24 degrees of freedom. 
Corresponding p-value was of the order of 0.000, which 
is	small	(less	than	0.05),	the	null	hypothesis	is	rejected.	
Average for experimental group in post-test is higher 
as compared to that for control group. Mirror therapy 
is	proved	to	be	significantly	effective	in	improving	the	
hand functioning of stroke patients.

Fig. 2: Effectiveness of mirror therapy in stroke 
patients on the functioning of upper extremity

In pre-test, all the experimental and control group 
stroke patients had poor functioning of upper extremity. 
In post-test, 56% of the experimental group samples had 
poor functioning of upper extremity and 44% of them 
had average functioning of upper extremity. In control 
group, 92% of the samples had poor functioning of upper 
extremity	 and	8%	of	 them	had	 average	 functioning	of	
upper extremity. This shows that the mirror therapy 
remarkably improved the upper extremity functioning 
of stroke patients.

Table 2: Paired t-test for effectiveness of mirror 
therapy in stroke patients on the functioning of 

upper extremity
N = 25, 25

Group Day Mean SD t Df p-value

Experimental

Pre-
test 7.6 1.15

14.6 24 0.000
Post-
test 13.4 1.80

Control

Pre-
test 8.1 1.17

11.0 24 0.000
Post-
test 11.7 1.51

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
upper extremity. In experimental group, average upper 
extremity functioning score in pre-test was 7.6 which 
increased to 13.4 in post-test. T-value for this test was 
14.6 with 24 degrees of freedom. Corresponding p-value 
was of the order of 0.000, which is small (less than 0.05), 
the	null	hypothesis	is	rejected.	In	control	group,	average	
upper	 extremity	 functioning	 score	 in	 pre-test	 was	 8.1	
which increased to 11.7 in post-test. T-value for this 
test was 11 with 24 degrees of freedom. Corresponding 
p-value was of the order of 0.000, which is small (less 
than	0.05),	the	null	hypothesis	is	rejected.	Average	post	
test score for experimental group is higher as compared 
to that of control group. Mirror therapy is proved to be 
significantly	effective	in	improving	the	upper	extremity	
functioning of stroke patients.

Table 3: Two sample t-test for comparison 
of experimental and control group for hand 

functioning
N = 25, 25

Group Mean SD T df p-value
Experimental 4.4 2.8

4.3 48 0.000
Control 1.7 1.3

Researcher applied two sample t-test for comparison 
of average change in hand functioning score of 
experimental and control group. Average change in hand 
functioning score of experimental group was 4.4 which 
was 1.7 for control group. T-value for this comparison 
was	 4.3	 with	 48	 degrees	 of	 freedom.	 Corresponding	
p-value was 0.000, which is small (less than 0.05). 
This	 indicates	 that	 the	mirror	 therapy	has	 significantly	
improved the functioning score of hand as compared to 
that of control group.

Table 4: Two sample t-test for comparison of 
experimental and control group for upper extremity 

functioning
N = 25, 25

Group Mean SD t df p-value
Experimental 5.8 3.6

4.9 48 0.000
Control 2.0 1.6

Researcher applied two sample t-test for comparison 
of average change in upper extremity functioning score 
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of experimental and control group. Average change 
in upper extremity functioning score of experimental 
group	was	5.8	which	was	2	 for	control	group.	T-value	
for	this	comparison	was	4.9	with	48	degrees	of	freedom.	
Corresponding p-value was 0.000, which is small (less 
than 0.05). This indicates that the mirror therapy has 
significantly	 improved	 the	 functioning	 score	 of	 upper	
extremity as compared to that of control group.

This	 shows	 that	 mirror	 therapy	 was	 effective	 on	
upper extremity function among stroke patients.

DISCUSSION

The literature includes some studies that support 
the use of Mirror Therapy in post-stroke rehabilitation. 
However, researches involving MT have evolved over 
the past years, acquiring better methodological quality.

The studies found in this review assessed individuals 
in	the	post-stroke	and	showed	similar	effects	concerning	
the	 effectiveness	 of	 MT	 on	 recovery	 of	 the	 motor	
function.

The	 above	 findings	 of	 the	 study	 are	 supported	 by	
a study conducted by, Pournima Pawar, vijaykumar 
biradar to	 evaluate	 the	 effectiveness	 of	 the	 constraint	
induced movement therapy (CIMT) and combined 
mirror	therapy	for	patient’s	rehabilitation	of	the	patients	
with subacute and chronic stroke patients.Twenty 
patients were enrolled and divided into two groups 
CIMT group, CIMT with Mirror therapy group. CIMT 
group 6 hours a day for 4 days per week for 4 weeks 
,and CIMT with Mirror therapy group 30 minutes of 
mirror with CIMT for 4 days per week for 4 weeks . 
The fugl-meyer motor function assessment (FMS) and 
Brunnstrom Voluntary control grading were evaluated 
4weeks after the treatment. The score of the Brunnstrom 
Voluntary control grading p value (P value 0.0001) 
and Fugl-meyer scale P value (0.0001), mirror therapy 
combined with CIMT showed more improvement than 
the CIMT after 4 weeks of treatment.6

Kil-Byung Lim, Hong-Jae Lee, Jeehyun Yoo, 
Hyun-Ju Yun, Hye-Jung Hwang conducted study on 
efficacy	of	mirror	therapy	containing	tasks	in	post	stroke	
patients	 to	 investigate	 the	 effect	 of	 mirror	 therapy	 on	
upper extremity function and activities of daily living. 
The samples were randomly divided into two groups 
that were mirror therapy group and sham therapy 
group, each group contains 30 samples. The mirror 

therapy group has undergone a mirror therapy with 
conventional therapy for 20 minutes per day on 5 days 
per 4 weeks. The Fugl Meyer assessment, Brunnstrom 
motor	 recovery	 stage	and	modified	barthel	 index	were	
evaluated 4 weeks after the treatment. After 4 weeks of 
intervention,	 improvements	 in	 the	FMA	(p=0.027)	and	
MBI	(p=0.041)	were	significantly	greater	in	the	mirror	
therapy group than the sham therapy group. The mirror 
therapy	containing	functional	task	was	effective	in	terms	
of improving the upper extremity functions.7

CONCLUSION

The	findings	of	the	study	show	that	there	is	significant	
difference	 between	 the	 scores	 of	 experimental	 and	
control	group.	The	finding	shows	that	the	mirror	therapy	
brought	a	significantly	effect	in	pre-test	and	post-test	on	
upper extremity functioning.
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ABSTRACT

Background:	Water	has	been	highly	considered	for	rehabilitation	because	it	facilitates	the	application	of	
established	 therapeutic	 interventions	 including	stretching,	strengthening,	 joint	mobilization,	balance,	gait	
training and endurance training that helps in reducing back pain due to unique physical characteristics and 
low risks.

Objective: To	 compare	 the	 effect	 of	 Hydrotherapy	 based	 exercises	 and	 conventional	 physiotherapy	 in	
chronic	nonspecific	low	back	pain.

Materials and Method: An	experimental	study	was	conducted	at	physiotherapy	Department	of	Krishna	
Institute of Medical Sciences. A total 30 patients were equally divided into two groups using convenient 
sampling	with	random	allocation	(Group	A	and	Group	B).		Group	A	was	given	Conventional	Therapy	and	
Group	B	was	given	Hydrotherapy.

Results: Statistical analysis was performed using paired t-test and unpaired t-test. Intra group comparison 
(within group) was analysed statistically using paired t-test for VAS, ROM, MMT and MODI. This shows that 
there	is	an	extremely	significant	difference	of	Group	A	similarly	there	is	an	extremely	significant	difference	
of	Group	B.	But	in	intergroup	comparison	(between	group)	was	analysed	statistically	using	unpaired	t-test.	
This	shows	that	pre-intervention	there	was	no	statistically	significant	difference	seen	with	P	values	of	VAS,	
ROM,	MMT	and	MODI.	While	on	comparing	post	interventional	values,	the	results	between	two	groups	
using	unpaired	t-test	revealed	that	there	was	statistically	significant	difference	seen	with	P	values	of	VAS	was	
(P-	0.0182)	but	there	was	no	statistically	significant	difference	seen	with	P	values	of	ROM,	MMT,	MODI.

Conclusion: From	 the	 study,	 it	 is	 concluded	 that	 there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

Keywords: Nonspecific low back pain, VAS, Hydrotherapy, Physical properties of water.
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INTRODUCTION

Just like reinforced steel can bear more weight than 
sheet of aluminum, a strong, well-conditioned back can 
stand with more stress, and protect spine better, than a 
back that has not been conditioned through exercise. 
Conditioning	through	flexibility	and	strengthening	back	
exercises	 not	 only	 helps	 to	 avoid	 the	 back	 injury,	 or	
minimize	the	severity	of	injury.	It	can	also	help	to	relieve	
the pain from many back conditions1.

The human body has a centre of gravity, which keeps 
the balance between muscles and bones to maintain 
integrity	of	structures	and	protect	them	against	injury2. 
In	nonspecific	low	back	pain,	imbalance	typically	occurs	
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between	the	functional	load,	which	is	effort	required	for	
work and in daily living activites3.	Low	back	pain	has	a	
lifetime	prevalence	of	60-85%	but	it	is	seen	in	adult	is	
15%3 and it may vary according to age, gender, education 
and occupation4.

Chronic	 nonspecific	 low	 back	 pain	 is	 the	 pain	
where	 the	 patient	 cannot	 find	 any	 specific	 cause	 for	
more than 12 weeks such as infection, arthritis, fracture, 
spondylolisthesis etc5.	Generally	chronic	nonspecific	low	
back pain is seen because of heavy physical exertion such 
as weight lifting, repetitive movement and frequent static 
posture.	 Characteristic	 of	 chronic	 nonspecific	 low	 back	
pain are heavy pain, worsening with exertion and relieved 
with rest. In some cases the cause may be sprain or an 
overstretch of a ligament or muscles6. The endurance of 
trunk muscles is low in patients with low back pain as 
compared to individual without low back pain. The deep 
trunk	 muscles	 (Transverse	 Abdominis	 and	 Multifidus)	
responsible for maintaining the stability of spine. It is 
studied that the poor endurance of trunk muscles may 
caused strain on structures and hence causes low back 
pain7.  In other cases the cause may be a minor problem 
with the disc between two vertebrae or a minor problem 
with	a	small	facet	joint	between	two	vertebrae.	There	may	
be other minor problems in the structures and tissues of 
the lower back that result in pain.

Stretching and strengthening exercises is one of 
the	 useful	mode	 of	 exercise	 for	 chronic	 nonspecific	 low	
back pain to decrease the pain while working out. If 
these exercises are done in water, the properties of water 
relieves	pain,	reduces	muscle	spasm,	increases	joint	range	
of motion, strengthen weak muscles, improve circulation, 
provide resistance and improves balance and coordination8. 
Moreover, the combinations of the buoyancy, resistance 
properties	 of	 water	 allow	 easier	 joint	 movement	 and	
diminish disabilities than on land9. Although it appears 
that water-based exercises may be suitable exercises for 
individuals to improve quality of life.

Hydro means water so we can called Hydrotherapy, 
Aquatic	therapy	or	Pool	therapy.	The	heat	and	flotability	
of the water can block nociceptors by acting on thermal 
receptors and mechanoreceptors and exert a positive 
effect	on	spinal	segments10.	Water	has	many	properties	
that give it the ability to heal.

 z Water	can	store	and	carry	heat	and	energy.

 z Water	cannot	hurt	you,	even	if	you	are	sensitive	to	
your surroundings.

 z Water	can	help	blood	flow.

 z Water	has	a	soothing,	calming,	and	relaxing	effect	
on people.

 z Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	
joint	while	also	providing	resistance11.

Hydrotherapy is one of the method that recently has 
found great popularity in rehabilitation12.

Benefits	 of	 hydrotherapy	 are	 due	 to	 properties	 of	
water such as:

 1. Buoyancy: Buoyancy reduces force of gravity and 
provides resistance which is used to strengthen 
the muscles.

 2. Hydrostatic pressure: Hydrostatic pressure is 
the	pressure	exerted	by	water	on	immersed	object.	
That pressure and depth allows the patients to 
perform exercise more easily.

 3. Viscosity: Viscosity creates resistance to all active 
exercises.

 4. Surface tension: In surface tension the use of 
equipment at surface increase the resistance13.

Now a days, physiotherapy is growing with 
multispecialty like hydrotherapy which is used to 
treat disorders14.	 In	 chronic	 nonspecific	 low	back	pain	
there	 is	 no	 specific	 problem	 or	 disorder	 that	 can	 be	
identified	 as	 the	 cause	 of	 pain	 but	 water	 will	 relieve	
discomfort and promote physical well-being15.  The 
use of Pharmacotherapy example Non-steroidal anti-
inflammatory	 drugs	 and	 Skeletal	muscle	 relaxant	 tend	
to	 have	 various	 side	 effects	 with	 their	 prolonged	 use.	
Patient with only drug therapy have high chance of 
recurrences and worsening of spinal function leading to 
early degenerative changes in spinal structures. On the 
other hand hydrotherapy gives an opportunity of natural 
way	of	therapy	by	which	this	chronic	non	specific	low	
back	pain	can	be	effectively	managed.

Aim:	To	find	out	the	effectiveness	of	hydrotherapy	based	
exercises	for	chronic	nonspecific	low	back	pain.

OBJECTIVES

 z To	 determine	 the	 effect	 of	 hydrotherapy	 based	
exercises	for	chronic	nonspecific	low	back	pain.

 z To	 compare	 the	 effect	 of	 Hydrotherapy	 based	
exercises and conventional physiotherapy in 
chronic	nonspecific	low	back	pain.
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MATERIALS AND METHOD

It was an experimental study conducted in the 
KIMSDU.	 30	 participants	 were	 equally	 divided	 into	
two groups using convenient sampling with random 
allocation.	 Group	 A	 was	 given	 conventional	 therapy	
and	Group	B	was	given	hydrotherapy.	The	patient	were	
selected according to inclusion and exclusion criteria. 
Written	informed	consent	was	taken	and	whole	study	was	
explained to them. Detailed musculoskeletal evaluation 
was	done	to	screen	the	subjects.	Inclusion	criteria	were	
as	 follow:	 1.	 Subjects	 clinically	 diagnosed	 as	 chronic	
nonspecific	low	back	pain,	2.	Both	genders,	3.	Age	group	
–	20yrs	to	45yrs,	4.	Participants	willing	to	participate	in	
study, 5. Swimmers. Exclusion criteria were as follows: 
1.	 Individuals	 with	 specific	 causes	 for	 back	 pain,	 2.	
Subject	 with	 systemic	 illness:	 -Neurological	 disorders	
like ataxia, Respiratory disorders, Cardiac disorders.  3. 
Individuals with hydrophobia.

Group A: Treatment given was as follows:

 1. Hot moist pack for 15 min.

 2. Static back exercises

 3. Stretching

 4. Core strengthening exercises for back

 5. Ergonomic advice for posture

Group B: All therapeutic exercises performed in water 
were given according to problem solving approaches 
like:

 1. Stretching exercises for hip and lower back

	 	In	Standing	position:	Knee	to	chest	exercises,	Leg	
raise

  In Prone position:-Superman position exercises

 2. Strengthening exercises for abdominals, glutei, 
trunk, lumbar and lower limb.

	 	In	supine	position:-Swimming	kicks,	Hip	flexion	
and extension, Hip abduction and adduction, 
Knee	flexion	 and	 extension,	Bridging	with	 long	
dumbbell place at knees.

	 	In	standing	position:-Squatting,	Lunges	(forward	
and side), Ball squeezing between thighs, Toe 
raising,	One	leg	balance,	Leg	circles.

Walking: Forward, Backward16.

Post-intervention	outcome	measures	of	the	subjects	
were calculated. Comparison of pre and post intervention 
values	was	done.	The	effect	of	conventional	therapy	and	
hydrotherapy	 based	 exercises	 on	 chronic	 nonspecific	
low	back	pain	subjects	was	determined.	Then,	the	results	
were compared in group A (conventional therapy) and 
group	B	(hydrotherapy)	subjects	of	chronic	nonspecific	
low back pain.

Table 1: Total no. of age groups included in the study

Age 
Groups 20-30 31-40 41-50

Group A 6 6 3
Group B 7 6 2

Between the group comparison:

 1. VAS SCORE

Table 2: Comparison of VAS score between groups

Mean ± SD
Pre-intervention Post intervention

Group	A 7.2 ± 1.47 2.66 ± 1.71
Group	B 8.06	±	1.38 1.2 ± 1.47
p value 0.1083 0.0182
t value 1.659 2.509

Inference Not	significant Significant

MODIFIED OSWESTRY DISABILITY INDEX

Table 3: Comparison of MODI scores between 
groups

Mean ± SD
Pre-intervention Post intervention

Group A 61.33 ± 23.20 28	±	16.22
Group B 71.06 ± 19.32 24.66 ± 12.73
p value 0.2223 0.5364
t value 1.248 0.6260

Inference Not	significant Not	significant

RESULTS

Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
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significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI.

DISCUSSION

The	 purpose	 of	 present	 study	 was	 to	 find	 out	 the	
effectiveness	 of	 hydrotherapy	 based	 exercises	 for	
chronic	nonspecific	low	back	pain.

Low	back	pain	is	considered	as	3rd highest problem 
faced by the population worldwide. Since there is 
change in the lifestyle due to competing professions 
people	 tend	 to	 ignore	 their	 spine	 health.	Lack	 of	 self-
care and awareness of the exercises has given a rise to 
this population. Thus intervention in an order to relieve 
the pain, improve range of motion was made as well as 
strengthening of the muscles and improved quality of the 
life are also done with exercise.

Reviewing various studies, it was analyzed that 
many exercise protocols like aerobic exercise, lumbar 
stability exercise, swiss ball exercise, only core 
strengthening exercises were line of treatment routinely 
used	for	chronic	nonspecific	low	back	pain.

This study was undertaken considering all the 
mentioned points, and the aim of this study was to 
find	 out	 effect	 of	 hydrotherapy	 in	 chronic	 nonspecific	
low back pain. Based on the principal of hydrotherapy, 
Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	 joint	
while also providing resistance.

Benefits	of	conventional	therapy:-It	helps	to	control	
functional activities and in dynamic stabilization of 
joints,	 It	 moreover	 improves	 the	 endurance	 of	 the	
muscle, It activates muscle to begin to re-establish 
neuromuscular control.

Benefits	of	Hydrotherapy:-Exercise	in	water	takes	the	
weight	off	a	painful	joint	while	also	providing	resistance,	
Improved	muscle	strength,	Greater	flexibility	and	range	of	
motion of the spine, Enhanced balance and coordination 

of muscle groups to stabilize the spine and reduces stress 
on the back pain, Increased tendency to maintain a neutral 
spine	position	during	exercises,	Efficiency	of	water	will	
provide	great	advantage	for	subjects	to	improve	quality	of	
life and diminishes disabilities17. 

Many authors conducted studies on hydrotherapy for 
low back pain. So according to Dundar U, Solak O, Yigit  
determined	the	effect	of	aquatic	exercise	to	treat	chronic	
low back pain and came to a conclusion that water based 
exercises produce better improvement in disability and 
quality of life of the patients with chronic low back 
pain	 than	 land	 based	 exercises.	Then	Sjogren	T,	Long	
N, Storay I, Smith J, studied group hydrotherapy versus 
group land based treatment for chronic low back pain 
and come to conclusion that the both groups improved 
significantly	 in	 functional	 ability	 and	 in	 decreasing	
pain levels. Then Smit TE and Harrison R studied 
Hydrotherapy and chronic lower back pain: A pilot 
study.	and	come	to	conclusion	that	the	beneficial	effects	
from hydrotherapy may not be long lasting, suggesting 
the need for continuing sessions to maintain improved 
mobility and reduced pain levels. Then Cuesta-Vargas 
Al,	Garcia-Roero	JC	studied	exercise,	manual	 therapy,	
and education with or without high-intensity deep 
water	 running	 for	 nonspecific	 chronic	 low	 back	 pain:	
a pragmatic randomized controlled trial and come to 
conclusion that the pain, disability, health status, muscle 
strength and endurance, and lumbar range of motion 
significantly	 improved	 in	both	groups.	The	addition	of	
deep water running program at an individual workload 
of the aerobic threshold to the multimodal physical 
therapy	program	produced	a	significant	improvement	in	
pain	in	patients	with	nonspecific	chronic	low	back	pain,	
but	 this	was	not	significantly	different	when	compared	
with multimodal physical therapy program alone. 
Disability, health status, muscle strength and endurance, 
and	 lumbar	 range	 of	motion	 significantly	 improved	 to	
a similar level in both interventional groups. Thermo 
therapy should always be used prior mobilization and 
MET is a form of mobilization. Hot moist packs relieve 
pain, relaxes muscles by vasodilation.18

Our study states that age groups with 20-40 are more 
affected	as	compared	to	41-50	due	to	changing	lifestyle.	
Intragroup comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT 
and MODI scores, and intergroup comparison (between 
group) was analysed statistically using unpaired t-test.
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Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI. 

Clinical significance: Our study shows that 
conventional therapy and hydrotherapy are both 
effective	 maneuvers	 in	 chronic	 nonspecific	 low	 back	
pain.	Recurrence	is	observed	in	subjects	who	underwent	
conventional therapy after some months. However, 
subjects	who	underwent	hydrotherapy	recovered	faster	
as	 compared	 to	 conventional	 therapy	 subjects.	 Thus,	
there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

CONCLUSION

Present study concluded that both conventional 
therapy	 and	 hydrotherapy	 group	 showed	 significant	
relief of pain, hydrotherapy being faster in relieving 
pain.	 It	 showed	 extremely	 significant	 improvement	 in	
relieving pain, reducing functional disability statistically 
and clinically and thus facilitated the outcomes.
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ABSTRACT
Background: The incidence of stroke has rapidly increased in the past decade and is expected to increase in 
the coming decade. The rehabilitation of stroke is laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best option for managing stroke will be prevention by 
early	identification	and	prediction	of	those	at	high	risk.	Women	in	post-menopausal	period	have	more	risk	
of stroke and more disability as compared to men. Thus, screening of post- menopausal women is needed.
Objective: This study was intended to predict the risk of stroke in post-menopausal women.
Method: This study is a cross-sectional study where 65 women were recruited after screening for inclusion 
and	exclusion	criteria.	The	study	participants	were	tested	for	Hs-CRP	and	an	online	software	of	Qstroke.	
Values were noted and results were analysed.
Measurement Tools:	Biochemical	Marker	(High-sensitivity	CRP),	Qstroke	Algorithm
Results:	There	was	positive	correlation	between	BMI	and	Hs-CRP	levels	(p=0.0001),	and	also	between	age	
and	Qstroke	scores	(p=0.0001).	No	correlation	was	observed	in	Hs-CRP	and	Qstroke	scores	(p=0.5987)
Conclusion: Post-menopausal women might have an increased risk of developing stroke and the risk can be 
predicted	well	before	the	appearance	of	stroke	by	using	Hs-CRP	and	Qstroke.

Keywords: menopause, stroke, Hs-CRP, Qstroke

INTRODUCTION

The	World	 Health	 Organisation	 defines	 stroke	 as,	
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 
hours or leading to death, with no apparent cause other 
than that of vascular origin.”1 About 16.9 million people 
suffer	from	stroke	every	year.2 The prevalence of stroke 
in India was estimated to be 203 per 100,000 population 
above 20 years of age.3 It has been predicted that this 
incidence will keep rising in the upcoming years.4 The 
incidence	 and	 prevalence	 of	 stroke	 differ	 with	 age,	
gender and ethnic origin.

Even	though	the	age	specific	incidence	of	stroke	is	
higher	 in	men	 than	 in	women,	 stroke	 affects	 a	 greater	
number of female population and longer life expectancy 
and the fact that stroke rates increase in older age groups.5 

However, National Health and Nutrition Examination 
Survey(NHANES) has shown a higher prevalence of 
stroke	in	women	in	midlife	as	compared	to	men.	Women	

between 45 to 54 years of age had higher odds of stroke 
versus male counterparts of the same age.6 Also, post 
stroke women were found to be more disabled in their 
daily activities than men.7 The rehabilitation of stroke is 
laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best 
option for managing stroke would be prevention by early 
identification	and	prediction	of	those	at	high	risk.

Menopause	is	defined	as	amenorrhea	or	absence	of	
menses for 12 consecutive months.  Studies have shown 
that premenopausal women are protected from stroke 
than male counterparts of the same age because of which 
exposure to endogenous estrogen is hypothesized to be a 
protector of stroke in women.8

	High	sensitive	CRP	(Hs-CRP)	is	an	inflammatory	
bio-chemical marker and is used as an independent risk 
factor for occurrence of future stroke event.9 QStroke	is	
a newly developed and validated algorithm to predict 
the risk of stroke. It also provides accurate measures 

DOI Number: 10.5958/0973-5674.2019.00028.5 



     140      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

of absolute stroke risk in general population or healthy 
individuals who are free from stroke. 10 However, 
there is no literature for predicting stroke risk in post-
menopausal	women	using	Hs-CRP	and	Qstroke.

Thus,	the	objective	of	this	study	was	to	predict	the	
risk of stroke in post-menopausal women by using Hs-
CRP	and	Qstroke.

METHOD

Participants: After the study was approved by 
Institutional Ethical Committee, the participants were 
screened for their inclusion and exclusion criteria. This 
cross-sectional study was conducted on apparently 
healthy post-menopausal women in Belagavi city. A house 
to house screening of 124 post-menopausal women was 
done of which 65 women who had achieved menopause 
through natural way were recruited in this study. 
Exclusion criteria of the study included hysterectomy 
females, or women on Hormone Replacement Therapy, 
women with a history of hypertension, diabetes mellitus, 
previous	stroke	or	cardio	vascular	events,	inflammatory	
conditions like osteo-arthritis, rheumatoid arthritis or 
pelvic	 inflammatory	 disease.	 These	 conditions	 were	
excluded because these females may already have 
higher levels of Hs-CRP and may bias the results. After 
the recruitment, biochemical marker serum Hs-CRP 
was	assessed	through	a	blood	test	and	later	the	Qstroke	
algorithm was used to predict the percent risk of stroke 
in these women.

Measurement Tools:

Serum Hs-CRP:	 It	 is	 an	 inflammatory	 biochemical	
marker.	Level	of	Hs-CRP	predicts	the	risk	of	stroke	event.

 z Low	risk:	less	than	1.0	mg/L

 z Average	risk:	1.0	to	3.0	mg/L

 z High	risk:	above	3.0	mg/L

Q stroke:	Q	Stroke	is	software	algorithm	to	predict	the	
risk of stroke. It predicts the percent risk of developing 
stroke in next 10 years.

DATA ANALYSIS

Karl	 Pearson	 correlation	 coefficient	 method	 was	
used to assess correlation between age and BMI with 
Hs-CRP,	and	Qstroke	scores.	Statistical	significance	was	
defined	at	5%	level	and	analyses	were	carried	out	using	
IBM SPSS software, version 19.

RESULTS

Mean values of all the data parameters was 
calculated.

Table 1

Data Mean Value with Standard Deviation
Age 52.5 ± 5.365
BMI 26.02 ± 3.315

Hs-CRP 3.512	±	2.087
Q-Stroke	(%) 1.275 ± 0.72

Mean age of the women undertaken for the study 
was found to be 52.5. The calculated mean value for the 
BMI scores was 26.02. The mean values of the outcome 
measures were also calculated. Mean value of Hs-CRP 
was	3.152	and	that	for	Qstroke	percent	risk	was	1.275.

Table 2: Association between age groups with status of risk

Age groups Low risk % Moderate risk % High risk % Total %
<=45yrs 0 0.00 2 28.57 5 71.43 7 10.77
46-50yrs 2 14.29 4 28.57 8 57.14 14 21.54
51-55yrs 2 8.00 10 40.00 13 52.00 25 38.46
>=56yrs 3 15.79 5 26.32 11 57.89 19 29.23

Total 7 10.77 21 32.31 37 56.92 65 100.00
Chi-square=2.6656,		p=0.8495

Table 2 shows association between age and the status of risk. Higher risk of stroke was associated with age 
groups below 45 years of age and above 56 years of age.
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Table 3: Correlation between age and BMI with Hs-CRP scores and Qstroke scores by Karl Pearson’s 
correlation coefficient method. A p value of <0.05 was considered as significant

Variables Hs-CRP Qstroke
t-value p-value t-value p-value

Age in years 0.2886 0.7739 18.091 0.0001*
BMI 6.0182 0.0001* -0.2287 0.8199

increases adipose tissue. Adipose tissue secretes hs-CRP 
and thereby increases the level in blood.12

The	 mean	 Qstroke	 percentage	 was	 found	 to	 be	
1.275(S.D=0.72)	 which	 is	 considerably	 on	 the	 lower	
side.	Qstroke	algorithm	values	are	influenced	by	history	
of Hypertension, Diabetes and previous history of stroke 
events as well. As the present study was carried out 
on healthy population without any other history or co-
morbid	conditions,	the	Qstroke	value	was	lower.	

Association of age with status of risk was studied 
which shows 71% of the women under 45 years of 
age	were	 at	high	 risk,	28%	were	 at	moderate	 risk	 and	
0% were at low risk i.e. women who achieved early 
menopause were found to be at a higher risk. Early 
or premature menopause occurs due to early ovarian 
insufficiency.13 Due to the estrogen associated with 
menopause, women who attained early menopause will 
have reduced lifetime exposure to endogenous estrogen, 
thereby increasing their risk.14

A	 previous	 study	 revealed	 similar	 findings	 as	 of	
present study concluding that premature menopause 
can be an independent risk factor of stroke.13 However, 
another	 study	done	by	Bjarne	 Jacobsen	et	 al	 found	no	
correlation between age of menopause and stroke.15

Also, it was seen that the high risk value reduced in 
46-50 and 51-55 age group whereas moderate and low 
risk values also changed. The reason for this might be 
the pattern of estrogen decline that it reduces rapidly for 
a year and then attains a plateau after 1 to 3 years.16 The 
risk again increased in more than 56 years age group 
which may have aging factors associated. 

56.92% of the total women undertaken in this 
study were found to be at high risk, 32.31% were at 
moderate risk and only 10.77% were at low risk. The 
probable reason would be sudden decline in the hormone 
estrogen levels in the post-menopausal period. Estrogen 
has	 beneficial	 effects	 over	 cardiovascular	 system	 like	
vasodilatation	 and	 increased	 cerebral	 flow	which	 thus	

There was no correlation found between age and Hs-
CRP	 scores	 (p=0.7739).	 However,	 significant	 positive	
correlation was found between BMI and Hs-CRP scores 
(p=0.0001)

Also,	 there	 was	 significant	 positive	 correlation	
between	 age	 and	Qstroke	 scores	 (p=0.0001)	 however,	
no	significant	correlation	was	found	between	BMI	and	
Qstroke	scores	(p=0.8199)

Table 4: Correlation between Hs-CRP scores with 
Q stroke (%) scores by Karl Pearson’s correlation 

coefficient method

Variables
Correlation between Hs-CRP 

scores with
t-value p-value

Q	stroke	(%)	scores -0.5289 0.5987

There was no correlation found between Hs-CRP 
and	Qstroke	values	(p=0.5987)

DISCUSSION

The present cross-sectional study aimed to predict 
the risk of stroke in post-menopausal women wherein 
Hs-CRP	and	Qstroke	outcome	scales	were	used	as	stroke	
risk predictors.

The mean age of post-menopausal women 
undertaken	 for	 this	 study	was	 found	 to	 be	 52.5	 (S.D=	
5.365) as the menopausal age usually ranges between 40 
to 60 years.8

The	 mean	 BMI	 was	 26.02(S.D=	 3.315)	 which	
indicates overweight and obesity. The probable reason 
for this is the increased fatness and increased levels 
of physical inactivity seen in midlife and menopausal 
period.11 The mean Hs-CRP value was 3.512 
(S.D=2.087).	 Values	 above	 3.0	 mg/L	 are	 considered	
to be high risk of stroke. Presence of other risk factors 
like cholesterol levels, triglyceride levels will have an 
influence	 on	 hs-CRP	 value.	 Also,	 physical	 inactivity	
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decreases cerebral vascular tone and increases arterial 
compliance. Thus estrogen provides a protective shield 
against stroke before menopause.6

Positive correlation was found between BMI scores 
and increased hs-CRP levels. The reason for this is the 
underlying pathology of obesity. Additional fat tissue 
in the body requires more oxygen and nutrients which 
therefore needs blood vessels to circulate more blood to 
the fat tissue. This increases heart workload as it has to 
pump more blood through additional blood vessels. Also, 
obesity or increased body weight may increase heart rate 
and	reduce	body’s	ability	to	transport	blood	through	the	
vessels.17 Also, fat cells secrete several substances that 
have	 unfavourable	 effects	 on	 the	 body	 like	 increased	
inflammation,	hardening	of	arteries	and	blood	clotting.18 
As	hs-CRP	is	an	 inflammatory	marker,	 this	correlation	
was found to be positive. No correlation was found 
between age and hs-CRP levels. This might be due to 
exclusion	of	all	the	age	related	inflammatory	conditions	
which might have shown higher hs-CRP levels.

Correlation	 between	Qstroke	 scores	with	 age	was	
found to be positive. Aging leads to structural and 
functional changes in the blood vessel walls, leading to 
increased	arterial	wall	 stiffness	and	decreased	vascular	
distensibility.19 This can cause increased heart work load 
and	reduced	cerebral	blood	flow.	Thus,	Qstroke	scores	
will increase with increase in age and so will the stroke 
risk.	No	correlation	was	found	between	BMI	and	Qstroke	
scores. As BMI or obesity is associated with other risk 
factors like cholesterol and triglyceride levels, these 
factors are independent of age factor and can be present 
in any age group. This might be the probable reason of 
no correlation between the two variables.

Lastly,	 there	 was	 no	 correlation	 between	 the	 Hs-
CRP	and	Qstroke	scores.	The	reason	for	 this	might	be	
that both the outcome measures predicts stroke risk 
taking	into	account	different	factors.

There was a study done by Dibyaratna Patgiri et al 
which used Hs-CRP as a novel marker for determining 
stroke risk which concluded that the rise in Hs-CRP 
levels	can	be	identified	well	before	the	stroke	event	to	be	
used as a predictor of stroke risk.9

A study done by Julia Hippisley-Cox et al for 
derivation	 and	 validation	 of	 Qstroke	 algorithm	 shows	
that it is a valid measure of absolute stroke risk in the 
general population of patients free of stroke.10

Therefore,	 both	Hs-CRP	 and	Qstroke	 can	 be	 used	
as stroke risk predictors in post-menopausal women as 
well because both are reliable and proved to be valid in 
previous studies.

Limitations: This cross-sectional study was conducted 
on a small sample size.

Scope: Similar studies with higher study population 
can	 be	 undertaken	 for	 more	 accurate	 results.	 Women	
predicted with high stroke risk can be explained about 
the	lifestyle	modifications	that	need	to	be	done	in	order	to	
avoid the stroke event. Also, obese women can be given 
exercises or an aerobic training program for reduction 
in obesity and further reducing the chances of getting 
stroke.	Hs-CRP	 levels	and	Qstroke	scores	can	be	used	
as follow up records to compare previous reports which 
will be useful for the study population as feedback.

CONCLUSION

Post-menopausal women may have increased risk 
of stroke and this risk can be predicted using serum Hs-
CRP	levels	or	by	using	Qstroke	algorithm.
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ABSTRACT

Objective:	 To	 examine	 the	 effectiveness	 of	 stretching	 and	 strengthening	 of	 cervical	 muscles	 on	 neck	
mobility of lower cervical facet syndrome.

Design: A single system design

Setting: Outpatient clinic.

Participant:	A	65	years	old	male,	surgeon	by	profession,	with	neck	stiffness	(C5	to	C7	Facet	joint		Fusion)	
and pain on neck extension.

Intervention: Neck mobility exercises, stretching and strengthening exercises.

Main Outcome Measure: Neck Disability Index.

Results: The NDI and NRS scores remarkably indicated that strengthening and stretching of cervical 
muscles was helpful.

Conclusions: cervical stretching, strengthening and isometrics of neck helped a lot in relieving the patient 
of the symptoms and making his quality of life better.

Combination physiotherapy showed remarkable improvements as compared to only NSAIDS.

Keywords: Neck pain, Stretching, Strengthening, neck disability index, cervical facet joint syndrome.

INTRODUCTION

Neck pain is the most common public health 
problem	which	affects	both	personal	health	and	overall	
wellbeing of an individual1.	In	1933,	Ghormley	coined	
the term facet syndrome to describe a constellation of 
symptoms associated with degenerative changes of the 
lumbar spine2.

55% of facet syndrome cases occur in cervical 
vertebrae, and 31% in lumbar. This includes all the 
structures	 that	 are	 a	 part	 of	 the	 facet	 joint	 such	 as	 the	
fibrous	 capsule,	 synovial	 membrane,	 hyaline	 cartilage	
and bone3.	The	 prevalence	 of	 cervical	 facet	 joint	 pain	
may be as low as 26% or as high as 65%, depending on 
how aggressively it is sought4 .Neck pain due to cervical 
facet	joint	involvement	is	known	as	cervical	facet	disease	
or Cervical Osteoarthritis or Cervical Facet Syndrome. It 

is a structural deterioration of one or more of vertebral 
facet	 joints	 in	cervical	segment,	usually	upper	cervical	
segment.  It is more common in elderly and often lead 
to chronic neck pain is left untreated. It can also occur 
due	 to	 traumatic	 injuries	which	 further	 accelerates	 the	
degeneration process. It is also common with athletes 
involved in high impact repetitive motion in sports like 
baseball, football, golf, wrestling and gymnastics. The 
natural ageing process being the largest contributor for 
Facet syndrome.

With	 age	 the	 layer	 of	 cartilage	 covering	 the	 facet	
joint	in	the	cervical	vertebra	begins	to	deteriorate,	facet	
joint	 bones	 begin	 to	 rub	 against	 each	 other	 causing	
inflammation.	 This	 inflammation	 further	 triggers	 the	
development of osteophytes or bone spurs, that develop 
near	the	damaged	facet	joints;	in	an	attempt	to	stabilise	
a weakened spine. These osteophytes can compress or 
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irritate	the	nerve	roots	or	spinal	cord	near	the	facet	joints.	
This compression would produce further symptoms like 
pain, tingling, numbness and muscle weakness.

Facet	 joint	 osteoarthritis	 (FJOA)	 is	 intimately	
linked to the distinct but functionally related condition 
of	 degenerative	 disc	 disease,	 which	 affects	 structures	
in the anterior aspect of the vertebral column. FJOA 
and degenerative disc disease are both thought to be 
common causes of back and neck pain, which in turn 
have an enormous impact on the health-care systems 
and economies5.	Facet	joints	have	been	shown	capable	
of causing pain in the neck, upper and mid back, and low 
back with pain referred to the head or upper extremity, 
chest wall, and lower extremity in normal volunteers6,7,8.

Most often patient complaints of pain on cervical 
extension or rotation.

The most common symptoms are- Neck and shoulder 
Pain,	tenderness	in	the	neck	region,	headaches,	difficulty	
in bending, twisting or bearing heavy loads, decreased 
flexibility	 &	 range	 of	 motion	 of	 neck,	 sensation	 of	
creaking	 and	 popping,	 stiffness	 ,	 particularly	 more	 in	
the morning ,muscle fatigue in neck, shoulder and arm, 
ringing in the ears.

We	 undertook	 a	 single	 case	 study	 of	 neck	 pain	 &	
stiffness	 and	managed	 him	with	 physiotherapy	measures	
like	stretching	&	strengthening	exercises	for	the	neck	pain.

METHOD

Participant:	The	subject	was	a	65	years	old	man	whose	
chief	complaint	was	neck	pain,	decreased	neck	flexion	
and overall decrease in neck ROM. He also complained 
of neck pain on neck extension. He is a surgeon by 
profession, usually spends lot of time in using the 
computer for academic purposes and had developed 
a forward head posture. He is myopic and has started 
developing cataract.

He complained of neck pain since past 6 months 
before he come to us for treatment. His pain further 
aggravated on computer use for more than 30 minutes. 
He was unable to touch his chest with his chin. On neck 
extension	he	felt	pain	on	facet	joints.

Before starting the treatment we advised him to 
get	a	plain	radiograph	before	starting	the	treatment.	We	
saw	that	the	lower	cervical	vertebrae	(C5,C6	&	C7)	are	

fused	posteriorly	at	the	facet	joints	and	there	is	literally	
no movement happening at the lower cervical region on 
assessment.

However there are osteophytes on the anterior 
margins of vertebral bodies and no complaints of neural 
involvement like impingement and impaired sensation 
on examination.

Figure 1: Radiograph of cervical vertebra

STUDY MEASURES

Neck Disability Index:	 The	 NDI	 is	 a	 modification	 of	
the	 Oswestry	 Low	 Back	 Pain	 Disability	 Index.	 It	 is	 a	
patient-completed,	 condition-specific	 functional	 status	
questionnaire with 10 items including pain, personal 
care, lifting, reading, headaches, concentration, work, 
driving,	sleeping	and	recreation.	The	NDI	has	sufficient	
support and usefulness to retain its current status as the 
most commonly used self-report measure for neck pain9.
The NDI can be scored as a raw score10 or doubled and 
expressed as a percent 11. Each section is scored on a 0 to 
5	rating	scale,	in	which	zero	means	‘No	pain’	and	5	means	
‘Worst	imaginable	pain’.	Al	the	points	can	be	summed	to	
a total score. The test can be interpreted as a raw score, 
with a maximum score of 50, or as a percentage.

0 points or 0% means: no activity limitations, 50 
points or 100% means complete activity limitation.

A higher score indicates more patient-rated 
disability. There is no statement in the original literature 
on how to handle missing data. To use the NDI for patient 
decisions, a clinically important change was calculated 
as	5	points,	with	a	sensitivity	of	0.78	and	a	specificity	
of	0.8012.
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Mean	duration	of	the	test:	3	to	7.8	minutes9

Some benchmarks can be found in literature but 
methodologically they were not described and their 
validity and reliability are questionable Vernon and Moir 
presented the following interpretation:9

0-4points	(0-8%)	no	disability,

5-14points	(	10	–	28%)	mild	disability,

15-24points	(30-48%	)	moderate	disability,

25-34points (50- 64%) severe disability,

35-50points (70-100%) complete disability

PROCEDURE

The	 subject	was	assessed,	 the	base	 line	 scores	 	of	
Neck Disability index was noted. As pain was preventing 
from performing neck movements, he was advised for 
NSAIDS for 1 week. After which he was again assessed 
and his scores were recorded.

As the pain was under control, he was given 
Physiotherapy regimen, which was a combination 
therapy. The physiotherapy regimen included neck 
mobility exercises, self neck stretches and neck isometric 
strengthening exercises.

Neck	Mobility	exercises	 include:	Cervical	flexion,	
extension,	 side	flexion	 and	 rotation	 of	 available	ROM	
are performed. Each exercise was performed 2 times a 
day for 10 repetitions.

Self-neck	 stretches	 –	 which	 include	 cervical	
extensor stretching, stretching of trapezius, stretching 
of sternocleidomastoid muscle. Each of the exercise was 
performed 2 times a day for 5 repetitions.

Isometric strengthening exercise for neck- chins 
tucking in exercise (neck retraction exercises), isometric 
exercises	for	cervical	flexors,	extensors	and	side	flexors.	
The hold time for these isometric exercises were for 5 
seconds during each exercise. These exercises were 
performed 2 times a day for 10 repetitions.

He was taught the exercises in the physiotherapy 
department. And his Neck disability index was measured 
every week after post-physiotherapy treatment. The 
combination physiotherapy regimen was continued for 
5 weeks.

DATA ANALYSIS

Results of each clinical evaluation are presented in 
time series design. Baseline measurements were taken 
at 0 week, after which NSAIDS were given for 1 week. 
The patient was assessed and after that combination 
physiotherapy was given for a total duration of 5 weeks. 
The NDI and NRS scores were noted after the end of 
each week.

Chart-1: NDI Score pre and post intervention

RESULTS

The results of the clinical evaluation are presented 
in	 Chart	 1.	 Each	 displays	 significant	 improvements.	
As compared to the baseline measurement when the 
case was presented to us, after a week of analgesics 
medication the improvement was 10 %.

After the pain subsided on a combination 
physiotherapy treatment the neck disability index scores 
further	improved	significantly	by	46%.	The	improvement	
following	physiotherapy	treatment	was	significant.

DISCUSSION

It was found that neck mobility and neck disability 
index	 scores	 were	 significantly	 improved	 following	
combination physiotherapy after duration of 4 weeks. 
Neck	pain	is	a	most	crippling	condition	which	can	affect	
our	 daily	 lives.	 Baseline	 measurements	 were	 68%.	
Physiotherapy treatment could not be given as the pain 
was severe enough in NRS. After NSAIDs the scores 
came	 down	 by	 10%	 and	 was	 58%.	 Intervention	 was	
given after 1 week, as the pain subsided. At the end of 
each week of intervention the pain subsided gradually. 
Treatment continued for another 5 weeks post NSAIDS. 
After the end of 5 weeks of continuous physiotherapy 
treatment improvement was found to be by 46%.
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There	is	lot	of	literature	that	suggests	that	the	major	
protocols that can be used for neck pain should include 
low intensity training 13, neck mobility exercises which 
can be concentric exercise14 and isometric exercises15. 
It has also been found that a regular cervical stretching 
program for 4 weeks can decrease neck and shoulder pain 
and improving quality of life in normative population 
with chronic moderate to severe neck pain16.

A	study	by	Esther	Liyanage	et	al	also	showed	that	
Neck exercises and stretching along with ergonomic 
intervention	 proved	 more	 beneficial	 than	 ergonomics	
alone for neck pain in computer Professionals with neck 
pain17.	At	the	end	of	the	session	the	subject’s	symptoms	
were	relieved	and	could	do	his	ADLs	much	easily.

Study Limitation: The study could have been followed 
up for a longer duration. Other scoring parameters can 
be considered. If possible the study can be conducted as 
an experimental study for a larger sample size.

CONCLUSIONS

It was found that with the help of analgesic as the pain 
subsided to a tolerable level, physiotherapy treatment 
was commenced. After undergoing the treatment for 4 
weeks	 there	 was	 significant	 improvement	 in	 the	 neck	
disability index scores.

Ethical Clearance: Informed consent from the patient 
was taken.

Source of Funding: Self funding.
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ABSTRACT

Background: Neck pain is a frequent and disabling complaint in general population. Roughly about two 
third of general population have neck pain at some point of their lives. Prevalence is high in the middle aged 
people. Clinically, patients with neck pain usually report aggravation of their symptoms with reading. This 
indicates possible compromise of the neuro musculoskeletal structures of the neck. 

Purpose: To	find	whether	neural	 tissue	mobilization	could	 reduce	pain,	 improve	 functional	activity	and	
improve ROM in patients with cervicobrachial pain.

Aim: To	study	the	effectiveness	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.	between	the	age	group	25-40years.

Objective: To	find	out	the	effect	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.

Method: The	 study	 was	 conducted	 on	 37	 subjects	 between	 25-40	 yrs	 with	 cervicobrachial	 pain	 and	
according to the inclusion and exclusion criteria were recruited in the study. NPRS, cervical ROM and NDI 
was assessed pre and post treatment.

Result: P value less than 0.05 for NPRS, cervical ROM and NDI.

Conclusion: Neural	tissue	mobilization	is	effective	in	reducing	pain,	improve	cervical	ROM	and	improve	
functional	activity	in	subjects	with	cervicobrachial	pain	between	the	age	group	25-40	years.

Keywords: Cervicobrachial pain, Neural tissue mobilization.

INTRODUCTION

Neck pain is a frequent and disabling complaint in 
general population 1. Roughly about two third of general 
population have neck pain at some point of their lives2. 
Prevalence is high in the middle aged people3.	With	an	
increasing sedentary population, the prevalence of neck 
pain will continue to rise4.

The anatomical and biomechanical nature of the 
cervical spine encourages mobility at the cost of stability 
and strength. This is the reason why cervical pain and 
dysfunction are more common, particularly because of 
poor spinal posture. Reading for extended periods with 
poor neck posture has been considered as a risk factor 
for neck pain. Clinically, patients with neck pain usually 
report aggravation of their symptoms with reading. 
This indicates possible compromise of the neuro 
musculoskeletal structures of the neck5-12.

Neck pain may also radiate to the regions like 
shoulder, head or upper arm. Many patients also 
complaints	of	 stiff	neck	and	 if	neck	pain	 involves	any	
neural component patient will experience numbness, 
tingling	or	weakness	 in	 arm,	hand	 and	fingers,	 known	
as cervicobrachial pain syndrome often associated with 
neural dysfunction. Such dysfunction is caused by both 
the physiology and mechanics of the nerves leading to 
patients symptoms and limited range of motion of upper 
extremity and cervical ROM13.

Cervicobrachial pain is encountered commonly in the 
evaluation	of	the	neck	pain	that	may	result	in	significant	
discomfort and functional limitations and disability. It is a 
condition caused by the compression of the nerve root in 
cervical spine that commonly manifests as neck pain and 
it may also radiate from the neck into the distribution of 
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the	affected	nerve	root.	It	might	be	unilateral	or	bilateral.	
Patients with cervicobrachial pain often report neck pain; 
however, they most frequently seek treatment to address 
their arm pain. People with neck pain combined with 
upper extremity symptoms experience greater levels of 
disability	 than	 do	 people	 with	 neck	 pain	 alone.When	
the condition becomes chronic, it is likely to become 
persistent problem that impacts unfavourably on an 
individual’s	physical	health14. The most recent study for 
the natural history of the cervicobrachial pain reported 
reoccurrence rate to be as high as 32%15. Despite of 
its large impact, there are no clear guidelines for the 
management of cervicobrachial pain.

Neural mobilization is a set of techniques designed 
to restore plasticity of the nervous system, it could be 
defined	 as	 the	 ability	 of	 the	 nerve	 and	 its	 associated	
structures to shift in relation to each other structures16,17. 
The goal of neural mobilization is to increase the 
flexibility	 of	 collagen	 that	 maintains	 the	 integrity	 of	
the nerve, thus improving movement or excursion 
of the nerve in relation to its interface18. Few studies 
with	 specific	 inclusion	 criteria	 have	 utilized	 neural	
tissue mobilization and demonstrated better reductions 
in pain with improved functional outcomes19. This 
treatment approach focuses on passive mobilization 
of mechanically sensitized neural tissue structures 
with	 a	 primary	 objective	 of	 restoring	 appropriate	
neurodynamics19-24. Neural tissue mobilization improve 
neurophysiological and neuromechanical functions of 
the peripheral nervous system24-28. This technique is 
based on the sliding principle of neural tissue excursion 
which consists of an alteration of combined movements 
of	 at	 least	 two	 joints,	 in	which	 one	movement	 causes	
elongation of the nerve bed hence accelerating tension 
in the nerve, whereas the second movement reduces 
the length of the nerve bed that unloads the nerve, 
maintaining it in its relaxed position thus diminishing 
intra neural pressure. This technique aim to mobilize 
a nerve with a minimal increase in tension and are 
thought to result in a larger longitudinal excursion than 
techniques which simply elongate the nerve bed.29

Aim: To	 study	 the	 effectiveness	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 
activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain between the age group 25-40years.

Objective: To	 find	 out	 the	 effect	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 

activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain.

MATERIAL AND METHOD

It was an experimental study conducted on 37 
patients with cervicobrachial pain between the age group 
25-40years	was	taken	from	MVP’s	hospital	and	research	
centre Physiotherapy OPD. Convenient sampling 
method was used in the study.

Materials used were:

 1. Pen

 2. Consent form

 3. Assessment form

 4. NPRS scale

 5. NDI questionnaire

	 6.	Goniometer

Inclusion Criteria:

	 1.	Subjects	with	informed	consent.

 2. Age group of 25-40 years.

 3. Both sex

 4. Neck pain radiating to upperlimb (unilateral)

	 5.	Limited	cervical	ROM

 6. Articular dysfunction at cervical spine

	 7.	Positive	ULTT	for	median	nerve

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, 
etc.) 

 2. Diagnosed central pain syndrome

 3. Surgery of cervical or thoracic spine

	 4.	Limited	shoulder	ROM

 5. Neurological disease

 6. Cervical rib

 7. PIVD of cervical region

	 8.	Bilateral	radiating

	 9.	Brachial	plexus	injury
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PROCEDURE

Permission from The Head of Institution and 
approval from Institutional Ethical Committee was 
obtained.	 Subjects	 which	 were	 clinically	 diagnosed	
with chronic neck pain were screened according to the 
inclusion and exclusion criteria and informed consent 
was taken. Intervention was given for twice a week for 4 
weeks	(8	sessions)

Baseline measurement of NPRS, Neck Disability 
Index	 (finding	 the	 level	 of	 disability	 in	 patients	 with	
cervicobrachial pain) and Cervical ROM were assessed 
before intervention and at the end of the last day 
of intervention. The patients received neural tissue 
mobilization	technique	were	instructed	to	lie	supine	(flat	
on	 their	back).	The	 ‘sliding’	 technique	uses	movements	
that lengthens the median nerve bed (elbow and wrist 
extension	 alone	 or	 combined	 with	 neck	 lateral	 flexion	
or rotation away from the symptomatic arm). Shoulder 
abduction up to 90 degrees will preload the neural tissues 
during manual therapy techniques and nerve gliding 
exercises. Depression and abduction of shoulder, elbow 
extension,	forearm	supination,	wrist	and	fingers	extension	
and	cervical	spine	contralateral	side	flexion.		INTENSITY:	
20-30 slow oscillation per session30.	FREQUENCY:	twice	

a week for four weeks. Along with it sensory TENS of 
frequency 4Hz and pulse duration 0.1s was given to the 
subjects	for	15mins	after	the	initial	treatment.

Figure 1: Neural tissue mobilization for median 
nerve (right side)

RESULT

Table 1: Intra group comparison of Pain (NPRS), NDI and Cervical ROM

Outcome measure Pre Rx Post RX t value P value
NPRS 6.35	±	0.82 3.14 ± 0.92 27.46 <0.0001
NDI 41.00 ± 7.04 24.54 ± 7.37 25.58 <0.0001

Cx Flexion 58.03	±	9.62 65.27 ± 9.93 15.24 <0.0001
Cx Extension 51.11 ± 9.71 57.68	±	10.07 10.30 <0.0001

Cx lat flex to Right 22.46 ± 7.54 28.57	±	7.65 10.73 <0.0001
Cx lat flex to Left 23.16 ± 5.64 29.19 ± 6.62 14.11 <0.0001
Cx Rotation Right 66.43±11.69 73.16±10.70 16.81 <0.0001
Cx rotation to Left 67.57±9.95 74.22±9.26 8.77 <0.0001

Result: The Pain (NPRS), NDI scores and Cervical 
ranges	(Cx	ROM)	improved	significantly	after	treatment.

DISCUSSION

Neural Tissue Mobilization on NPRS: Selvaratnam 
,Matyas in their study said that- neural mobilization 
causes movement of adhered nerve and dura matter 

with restoration of normal mechanics of surrounding 
connective tissue accompanied with pain reduction31.

Cynthia	L	Brown,	Kerry	K	Gilbert	in	their	study	said	
that during neural mobilization various physiological 
changes takes place within the mechanical interface 
of nerve and changes the intraneural mechanics. The 
improvement	 is	 may	 be	 due	 to	 blood	 flow,	 axonal	



     152      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

transport, or temperature and re-myelination of nerve 
may	also	take	place.	Also,	there	may	be	fluid	movement	
in the mechanical interface with gliding movement 
which reduces the probability of adhesions in the nerve, 
which may also reduce the pain32.

Virali R. Raval, Vinod Babu. In their study concluded 
that patients in group A i.e. who received neural tissue 
mobilization along with traction shows better results in 
improving NPRS and NDI compared to patients in group 
B	or	C,	the	effect	of	neural	mobilization	may	be	because	
Neural tissue mobilization techniques focus on restoring 
the ability of the nervous system to tolerate the normal 
compressive, friction, and tensile forces associated with 
daily and sport activities, the clinical assumption is that 
these sliding techniques result in a larger longitudinal 
excursion of the nerve with a minimal increase in strain 
on impinged or tensed nerve. Nerve sliding elongates 
the nerve bed which elongates the nerve, increases 
the nerve tension and intraneural pressure reduces the 
intraneural	blood	flow	in	the	oedematous	neuropathies.	
Dynamically altering intraneural pressure may result in 
a	 ‘pumping	 action’	 or	 ‘milking	 effect’	 with	 beneficial	
effects	 on	nerve	hydration	 as	 it	 facilitates	 the	 removal	
of the intra neural oedema when correctly applied and 
hence brings about a reduction in symptoms33.

Neural Tissue Mobilization on NDI: Nee RJ, Butler 
D. Neural mobilization gives positive impact on cervical 
neck disability by improving intraneural circulation, 
which	improves	axoplasmic	flow,	hence	improving	neural	
connective tissue viscoelasticity and reducing the sensitivity 
of	AIGS	(Abnormal	impulse	generating	sites)34.

Cato A Basson, Aimee Stewart, in their study 
said	 that	 neural	 tissue	 mobilization	 is	 effective	 in	
improving NDI the reason may be. NM is said to 
affect	 the	 axoplasmic	 flow,	 movement	 of	 the	 nerve	
and its connective tissue improves the circulation of 
the nerve by alteration of the pressure in the nervous 
system and dispersion of intraneural oedema. NM can 
also decrease the excitability of dorsal horn cells. NM 
is	 an	 intervention	 that	 is	 aimed	 at	 affecting	 the	 neural	
structures or surrounding tissue (interface) directly or 
indirectly through neural mobilization. The interface can 
be mobilised by mobilising the tissue surrounding the 
nerve, along the course of the nerve35.

Kim	 DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	
concluded	that	there	was	significant	difference	between	
the pre intervention and post intervention in NPRS, 

NDI,	ROM	and	deep	flexor	endurance	in	the	group	who	
received neural tissue mobilization36

Neural Tissue Mobilization on Cervical ROM: Kim	
DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	 concluded	
that	 there	 was	 significant	 difference	 between	 the	 pre	
intervention and post intervention in NPRS, NDI, ROM 
and	 deep	 flexor	 endurance	 in	 the	 group	who	 received	
neural tissue mobilization36.

Miriam	Marks,	T	Schottker	Koinger	 in	 their	study	
said that ROM is improved by neural tissue mobilization 
to a lesser extent, this may be explained by the improved 
gliding and sliding of neural tissue leading to reduced 
interference of cervical motion37. 

Jason M-  in their study said that - Neural 
mobilization	 had	 an	 immediate	 hypoalgesic	 effect	
on	 C-fiber	 mediate	 pain	 perception	 via	 thermal	 pain	
sensitivity testing. Furthermore, Neural mobilization 
techniques resulted in improvements in elbow extension 
ROM	 and	 decreased	 intensity	 of	 specific	 sensory	
descriptors during neurodynamic testing.

CONCLUSION

Neural	tissue	mobilization	is	effective	in	reducing	pain,	
improve	ability	and	cervical	ROM	in	subjects	between	the	
age group 25-40years with cervicobrachial pain.

Limitation of Study

 1. No follow up was done after said duration of study 
hence, long term outcome of treatment technique 
were not evaluated.

 2. Improvement in strength were not measured.

 3. Home exercise program were not taught to the 
patients.
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ABSTRACT

Background: Stroke is the second leading cause of death globally, and the human and economic consequences 
are	profound.	Although	evidence	indicates	that	gender	differences	in	stroke	risk	factors	are	marginal,	the	
impact of stroke has been shown to be stronger in women.

Method:	In	this	cross-sectional	study,	60	participants	30	male	and	30	female	who	suffered	from	stroke	were	
included based on inclusion and exclusion criteria. If participants agreed to participate in the study then the 
written	informed	consent	was	obtained.	Demographic	data	and	research	question	specific	data	were	obtained.

Result:	30	Male	(Mean	Age	:	59.13,	Mean	Duration	:	8.98	month)	&	30	Female	(Mean	Age	:	61.43,	Mean	
Duration	:	7.48	month)	were	included	in	the	study.	There	is	significant	relation	between	activity	limitations,	
participation	restriction,	community	reintegration	among	male	and	female.	There	is	no	significant	difference	
in activity limitation, participation restriction, and community re-integration between male and female.

Conclusion:	Study	findings	have	shown	that	positive	correlation	between	activity	limitation,	participation	
restriction,	 and	 community	 reintegration	 is	 there	 in	 both	male	 and	 female	 participants.	Gender	 specific	
difference	 among	 activity	 limitation	 and	 participation	 restriction	 and	 community	 integration	 found	 no	
significant	difference	between	male	and	female.
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INTRODUCTION

Traditional health indicators were morbidity and 
mortality	but	the	approval	of	the	International	Classification	
of	Functioning,	Disability	and	Health	(ICF)	by	the	World	
Health Assembly has given new insight to measure health. 
Due to which health is now explained by bio psychosocial 
view considering personal and environmental factors. 
This model focuses on Body structure, function, Activity 
and	Participation.	This	conceptual	model	or	classification	

not only acknowledges the dysfunction or deviation of 
bodily function and structure in the form of impairments, 
but it also encapsulates the burden of activity limitations 
and participation restrictions experienced by the patients 
in his or her unique architectural-, social- and attitudinal 
environment.1

Stroke is the second leading cause of death globally, 
having profound human and economic consequences 
and	is	major	cause	of	disease	burden.	As	per	the	Global	
Burden of Disease Report, for high-income countries 
stroke is the third leading cause and for low to middle-
income countries stroke is t    he seventh leading cause 
of disease burden.2 Physical impairments, cognitive or 
emotional disturbances and communication disorders 
resulting	 from	 stroke	 is	 likely	 to	 result	 in	 affected	
interpersonal relations or social isolation.3

Although	evidence	indicates	that	gender	differences	
in stroke risk factors are marginal,4 the impact of stroke 
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has been shown to be stronger in women. 5 It has also 
been noted that women tend to fare worse than men after 
stroke as more women are dependent on others for self-
care activities than men 6. The fact that stroke occurs 
later in life among women than men put them at a greater 
risk of functional disability and institutionalization.7

Activity	 limitations	 are	 defined	 as	 difficulties	 an	
individual may have in performance of activities. Social 
Participation	 is	 defined	 as	 an	 individual’s	 involvement	
in life situations; social participation is increasingly 
being recognized as an important aspect of life. Social 
participation is a component of human functioning that 
reflects	 the	 complexity	 of	 a	 person’s	 roles	 beyond	 the	
performance of activities of daily life.8	 Community 
reintegration	is	defined	as	the	opportunity	an	individual	has	
to live in the community with the already present condition 
(after a state of ill-health like stroke) and be valued for his/
her uniqueness and abilities, like everyone else.9

Stroke risk factors in male and female does not vary 
a	lot	but	the	fact	that	women	are	likely	to	be	affected	by	
stroke at later age causes more functional dependency 
in	them.	Gender	based	work	allocation	in	Indian	society	
assigns more of house hold work to be managed female 
which	is	likely	to	have	different	impact	of	stroke	in	male	
and female survivors. Considering the gender based 
variations in the roles responsibilities stroke may have 
different	impact	in	social	participation	and	reintegration.

METHOD

This is the Cross sectional study included 60 stroke 
patients (30 male and 30 female) selected with convenient 
sampling based on eligibility criteria. Participant 
diagnosed	 with	 first	 ever	 stroke,	 medically	 stable	 and	
discharged from Hospital (Discharge duration minimum 
6 weeks) were included in the study. Participants having 
cognitive impairment (Hindi MMSE score < 24) were 
excluded from the study. These participants were 
explained about the study and if they agreed to participate 
written informed consent was obtained. Demographic 
data were collected like age, name, gender, occupation, 
duration, contact number. Data Collection was done 
by asking information and scoring done for Barthel 
index,	 London	 handicap	 scale,	 functional	 ambulation,	
community reintegration questionnaire. This evaluation 
took around 25 to 30 min with each participant.

Activity limitation in the study is measured on 
Barthel index which is used to measure activities of 
daily living and is having good reliability, validity and 
adequate responsiveness to assess activity of daily 
living among stroke patients 10 and is found appropriate 

outcome measure for stroke trials and practice.11 It 
consists of 10 items feeding, bathing, grooming, bowel, 
bladder, transfer, mobility, toilet use, stairs .Total score 
is 100.The patient were graded according to the level 
of activity limitation. 0 indicates unable to perform the 
activity independently while10 indicates able to perform 
the activity independently.

Participation restriction in the study is measured 
on	 London	 Handicap	 Scale,	 which	 consists	 of	 6	
parameters mobility, physical activities, occupation, 
social	integration,	orientation,	economic	self-sufficiency	
.The	findings	were	graded	according	to	the	disadvantage	
as no, mild, minimal, moderate, severe, very severe 
.The sum of all the 6 parameters plus 0.456 gives the 
final	value.	Minimum	scale	value	 is	0	which	 indicates	
total disability and Maximum scale value is 1.00 which 
indicates normal function. 12

Community	 Integration	 Questionnaire	 is	 used	
to	 find	 community	 re	 integration	 in	 the	 study.	 This	
questionnaire consists of 3 component home integration, 
social integration, and integration of productive activities 
.The total score is obtained by summation of all the 
three	 components.	The	highest	CIQ	 score	 for	working	
participant	 is	 29.The	 highest	 CIQ	 score	 for	 retired	
participant	 is	 28.	 In	 this	 questionnaire,	 Total	 Home	
Integration score is 10; Social Integration score is12; 
Integration into Productive Activities score for working 
participant is 7 and for retired participant it is 6.13

RESULTS

Spearman	Rank	Order	correlation	was	used	to	find	
association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients. Mann whitney test was used to 
compare activity limitation, participation restriction and 
community integration among male and female stroke 
patients.

The study included 60 stroke patients matching the 
eligibility criteria. 30 Male (Mean Age of 59.13, Mean 
Stroke	Duration	of	8.98	month)	and	30	Female	(Mean	
Age	 of	 61.43,	 Mean	 Stroke	 Duration	 of	 7.48	 month)	
were included in the study. Demographic details of the 
study participants are shown in below mentioned Table 1 

Table 1: Demographic details

Gender Numbers Mean Age
Male 30 59.13

Female 30 61.43
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Association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients is shown in Table 2.

Table 2: Component Correlation

Gender Component r-value p- value

MALE
BI-CIQ 0.3892 0.0335
BI-LHS 0.3559 0.0536
LHS-CIQ 0.3964 0.0301

FEMALE
BI-CIQ 0.4235 0.0197
BI-LHS 0.4983 0.0051
LHS-CIQ 0.6423 0.0001

While	 seeing	 the	 correlation	 among	 the	 different	
components in male stroke patients activity limitation 
(BI)	score	is	significantly	and	positively	correlated	with	
and	community	integration	(CIQ)	score	(r-value=0.3892	
and	 p–	 value=0.0335)	 and	 participation	 restriction	
(LHS)	 score	 (r-value=0.3559	 and	 p-value=0.0536)	
community	integration	(CIQ)	score	is	significantly	and	
positively	correlated	with	participation	restriction(LHS)	
score	(r-value=0.3964	and	p-value=0.0301).	Seeing	the	
level of correlation as shown in table 2 all the parameters 
are showing moderate correlation (r< 0.5) in male.

The	correlation	among	the	different	components	in	
female	 stroke	 patients	 significant	 positive	 correlation	
is found in between activity limitation and community 
integration	 (r-value=0.4235	 and	 p–	 value=0.0197)	
and activity limitation and participation restriction 
(r-value=0.4983	 and	 p-value=0.0051)	 and	 between	
community integration and participation restriction 
which	is	significant	(r-value=0.6423	and	p-value=0.0001)

Seeing the level of correlation as shown in table 2 
only Social participation and community integration in 
female	 is	 showing	 strong	 correlation	 (r	 =	 0.6423)	 but	
rest other parameters are showing moderate correlation 
(r< 0.5) in female stroke patients.

Table 3: Gender specific difference

Scale Mean 
(male)

Mean 
(female) z-value p-value

BI 72 65.66 -1.736 0.083
CIQ 5.467 5.333 -0.666 0.5
LHS 0.701 0.75 -1.45 0.147

Activity limitation (Barthel Index) score among 
male was 72 + 15.29 (mean + SD) and for female 
was	 65.66	 +	 15.46	 (mean	 +	 SD)	with	 non	 significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(	 r-	 value	 -1.736=and	 p-value=0.083).	 Community	
Integration	 (Community	 Integration	 Questionnaire)	
score for male was 5.467 + 2.315 (mean + SD) and for 
female	=5.333	+	2.139	(mean	+	SD)	with	non-significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(r-value=-0.666	and	p-value=0.5).	

Participation	 restriction	 (London	 Handicap	 Scale)	
score for male was 0.7010 + 0.1310 (mean + SD) and 
for female was0.75 + 0.1150(mean + SD) with non-
significant	 difference	 between	male	 and	 female	 stroke	
patients	(r-value=-1.450	and	p-value	=0.147)	

Thus although in our study male stroke patient had 
less activity limitation and better community integration 
compared to female stroke patients, while female had less 
participation restriction compared to male stroke patients 
there	 is	 no	 significance	 difference	 Activity	 limitation,	
Participation restriction, Community Integration was 
found between male and female stroke patients

DISCUSSION

Data Analysis in the study has found positive 
correlation between activity limitation, participation 
restriction, and community reintegration in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	 community	 reintegration.	 These	 findings	 are	
line	with	finding	of	study	done	by	Hamzat	et	al	which	
shown	 a	 significant	 correlation	was	 observed	 between	
functional ability and each community reintegration 
and participation restriction in female stroke survivors 
of Ibadan.14 In our study strong correlation between 
participation restriction and community integration 
has been found in female stroke patients but in male 
patient moderate correlation between participation 
restriction and community integration has been found. 
Activity limitation has shown moderate correlation with 
participation restriction and community integration in 
both male and female stroke survivors which is indicating 
participation restriction and community integration is 
likely	to	be	affected	by	not	only	activity	limitation	but	
other factors may also be contributing to it. The other 
factors as found in the study done by Jenita PC et al15 
may be age, self-esteem, depression etc. 
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While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants this does not support the 
study assumption that increased stroke-related activity 
limitation ,participation restriction and community 
integration is likely to be there in female stroke survivors 
as compared to male stroke survivors. This can be 
justified	by	variation	in	findings	reported	as	some	studies	
findings	are	suggesting	that	after	stroke	women	have	less	
favorable outcome as compared to male16,17 while other 
studies	are	 there	 reporting	no	difference	 in	post	 stroke	
outcome between male and female.18,19

CONCLUSION

Study	findings	have	shown	that	positive	correlation	
between activity limitation, participation restriction, 
and community reintegration is there in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	community	reintegration.	Level	of	correlation	in	
the study is mostly moderate which shows that social 
participation and community integration is likely to be 
influenced	by	factors	other	than	activity	limitation.

While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants.
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ABSTRACT

Pain	 is	 the	most	commonly	used	word	when	 it	comes	 to	Health.	There	are	various	branches	 in	 the	field	
of medicine which uses invasive and non invasive techniques to help a patient to get rid of this pain. The 
common principles of these techniques when dealing with pain removal are suppression of pain conduction 
or remove the source of the pain. Among alternative medicines, “Mudras” is an age old technique from the 
time	of	Vedas	and	Puranas,	which	is	non	invasive.	This	technique	uses	the	finger	tips	of	both	the	hands	to	rid	
the	body	of	various	diseases	and	disorders.	It	is	easy	to	practice,	simple	yet	effective.	The	Field	of	dentistry	
is ever expanding to meet the needs of both the patients and the dentist in terms of newer technique and 
newer technologies. In spite of all the possible comforts, due to long hours of practice, the doctor/dentist 
may succumb to pain due to wrong posture or due to use of any position for long hours. In such cases doing 
yoga mudra not only relieves pain but also aids in overall well being of the person. This article gives an 
overview	of	various	mudras	which	can	be	done	by	any	person	with	or	without	any	ill	health	for	their	benefit.
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INTRODUCTION

Health is most important in this world.  Nothing 
can substitute it. Pain is a universal phenomenon 
experienced	by	young	&	old	alike.	There	 is	no	one	on	
this earth who has not experienced it. In this fast life, 
pain has become an integral part of our smart life. Pain 
may range from mild discomfort to being very severe. 
Sometimes the severity of pain is such that the quality 
of	 life	 is	 compromised	 due	 to	 pain.	 Invasive	 &	 non	
invasive techniques are available to deal with pain. 
Complementary	&	alternative	medicines	 refer	 to	 those	

practices/ therapies that help patients to recover fast, but 
without	any	scientific	proof.1

Integrated medicines are those which are used along 
with conventional medicines. Some of them are light 
therapy, magnetic therapy, homeopathy, naturopathy, 
chiropractic, energy medicine, pranic healing yoga, 
aromatherapy, hypnotherapy, massage, osteopathy, 
reflexology,	 relaxation	 therapies,	 spiritual	 healing	 and	
tai chi and acupuncture.1

Ergonomics	 is	 the	 study	 of	 people`s	 efficiency	
in	 their	 environment.	 Literatures	 have	 shown	 a	 high	
prevalence of musculoskeletal disorders among dentists. 
The sedentary nature of work together with altered 
posture and lack of application of ergonomic principles 
can	result	in	the	imbalance	of	specific	group	of	muscles.2 

Occupational health hazards due to dental practice 
among dental professionals are on a continuous rise 
resulting	in	a	significant	negative	impact	on	the	overall	
quality of life. Dentists tend to assume stressful body 
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positions due to work place restrictions, and to obtain 
better access and visibility to the operating site.2 
This leads to fatigue of the practitioner, which over a 
long period of time cause decline in the health of the 
practitioner.	The	‘doctor’	becomes	the	‘patient’.

In Sanskrit mudras means “seal, mark or sign”, 
which is physical equivalent or representation of a 
mantra. Mudra can be perceived as a hand posture with 
a	 specific	 pattern	 of	 finger	 configurations.	 Complex	
mudras can be constructed from simple mudras with 
modifications.3

A Mudra/Yoga mudra is a symbolic or ritual 
gesture.	It	is	seen	in	Hinduism,	Buddhism.	While	some	
mudras involve the entire body, most are performed 
with	 the	 hands	 and	 fingers.1 It is used not only as a 
complementary medicine, but also in various dance 
forms	like	Bharatanatyam,	Kathakalli,	Mohiniayyam.1

Yoga Mudras is a non-invasive technique which 
is	 beneficial	 to	 anyone	willing	 to	 practice	 it.	The	main	
principle	 behind	 the	 ‘Yoga	Mudras’	 is	 that	 the	 body	 is	
comprised	of	‘Panchabhoota’	namely,	Agni,	Vayu,	Akasha,	
Prithvi, Varuna/Jala. Any disturbance or imbalance in 
these will lead to ill health. 4 By manipulating these 5 
elements	(energies)	with	the	use	of	fingers,	we	can	bring	
back	the	balance.	This	technique	uses	the	tips	of	fingers	&	
can be done at anytime of the day.

Each	 of	 our	 fingers	 represents	 the	 5	 elements:	
Thumb	symbolizes	fire/Agni,	fore	finger	symbolizes	air/
vayu,	the	middle	finger	for	space/	akasha,	ring	finger	for	
earth/prithvi	 and	 little	 or	 small	 finger	 symbolizes	 jala/
water 4,5,6

Some of the disorders are due to increase / decrease 
in any of the elements. Of these elements, Agni is the 
‘Adhipathi’.	 It	 is	 said	 that	 agni	 influences	 the	 other	
elements.	 By	 placing	 any	 of	 the	 fingers	 at	 the	 base	
of the thumb, that particular element decreases. To 
increase any element, the thumb is placed at the base of 
the	particular	finger.	At	the	end	of	the	day,	 the	mudras	
should	be	concluded	by	 ‘Prana	mudra’.	There	are	 few	
mudras which need to be performed every day for at 
least 10 minutes to maintain vital health. Ideally both 
hands	must	be	used	for	mudras.	They	are	Gnana,	Prithvi,	
Apana, Prana, Shoonya vayu, Dhyana mudras. 4 

If	the	right	half	of	the	body	is	in	pain,	use	the	fingers	
of the left hand and vice versa to do mudra.

METHOD OF PRACTICE

The	 tips	 of	 the	 fingers	 should	 touch	 each	 other	
lightly.	The	rest	of	the	fingers	should	be	comfortable,	as	
straight as possible. Mudras can be done while standing, 
sleeping,	walking,	 listening	 to	music,	 jogging,	 reading	
paper, watching TV.  Each mudra should be practiced 
for at least 15 minutes. For chronic ailments, each mudra 
should be done for 50 minutes followed by 15 minutes 
of Prana mudra. If it is not possible to do the mudras at 
a stretch, you can split each mudras, 3 sessions of 15 
minutes each followed by 15 minutes of Prana mudra.

Prana mudra is formed by placing the tips of the 
thumb,	ring	finger	and	little	finger	together,	whereas	the	
other	fingers	get	extended.	This	type	of	mudra	increases	
the vitality and reduces nervousness and fatigue.5

The following are few mudras which can be practiced 
in our daily life to combat pain due to work related 
musculoskeletal disorders.3-10 Not only these mudras 
combat pain; they also help in general well being. There 
are various mudras practiced in dentistry (Fig 1).

Gnana	mudra Prana mudra Prithvi mudra Varuna mudra Apana mudra

vayu surabhi 
mudra

Merudanda 
mudra

Merudanda 
mudra

Apana vayu 
mudra

Shoonya mudra Sandhi mudra Shoonya vayu mudra

Samana Mudra Sahaja	shanka	mudra Dhyana mudra

Figure 1: Mudras to combat Musculoskeletal disorder
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Table 1: Mudras to combat Musculoskeletal disorder

Type of 
Musculoskeletal 

Disorder
Mudras Practiced

Backache

Merudanda mudra (both hands)
Sahaja	shanka	mudra
Vayu surabhi mudra

Prana mudra

Pain & Aches
Shoonya vayu  mudra
Vayu surabhi mudra

Prana mudra

Headache

Apana vayu  mudra
Samana mudra(both hands)

Namaste mudra
Prana mudra

Joint pains

Sandhi mudra (both hands)
Vayu mudra

Varuna mudra
Prana mudra

Numbness
Shoonya mudra

Shoonya vayu  mudra
Prana mudra

CONCLUSION

Mudras can be used by people of all walks of 
life. It is the belief of the authors that mudras need 
to	 be	 experienced	 by	 each	 one	 to	 know	 the	 benefits.	
Mudras can be used for a variety of ailments. Only a 
few of the mudras have been given here. For exhaustive 
study of mudras, books are available in all languages. 
Internet search reveals numerous sites of alternative (or) 
complementary medicines. The authors have followed 
these	 mudras	 and	 have	 found	 profound	 benefits	 with	
varying degrees. As with any alternative, complementary 
medicines, it all depends on ones faith and beliefs. 
Never stop other medicines when doing mudras. It 
is a complementary therapy. Sometimes alternative 
therapies	 are	 beneficial	when	 the	 routine	 therapy	does	
not	 provide	 sufficient	 relief.	 Only	when	 the	 source	 of	
pain	and	discomfort	is	identified	and	removed,	will	the	
person	be	really	benefitted	by	mudras.
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ABSTRACT

Background: Diabetes is fast gaining the status of a potential epidemic in India with more than 62 million 
diabetic individuals currently diagnosed with the disease. Diabetic peripheral neuropathy is a common 
complication	of	diabetes	that	can	cause	significant	morbidity	and	mortality.

Aims and Objectives: The aim of the study is to determine the prevalence of Diabetic Neuropathy in Urban 
population of Ahmednagar City.

Material and Method: Study Design is a cross-sectional study in Ahmednagar City. Study Period is from 
October	 2017	 to	March	 2018.	Convenient	 sampling	was	 done.	The	 patients	were	 given	 a	 questionnaire	
which was to be self-administered followed by clinical examination done by the therapist.

Results: The prevalence of diabetic neuropathy among diabetics was found to be 6.25% for pure neuropathy 
and	 is	 42.70%	 for	 patients	 with	 only	 significant	 clinical	 examination.	 Higher	 prevalence	was	 found	 in	
patients	with	hypertension,	hyperlipidemia,	chronic	diabetic	patients	as	well	as	obese	subjects.

Keywords: Diabetes: Prevalence, Neuropathy, Michigan Neuropathy Screening Instrument, Ahmednagar

Corresponding Author:
Dr.	Suvarna	Ganvir
Professor and HOD, Department of Neurosciences,
DVVPF’s	COPT,	Ahmednagar
Email:	suvarna.ganvir@gmail.com

INTRODUCTION

Diabetes Mellitus commonly referred to as diabetes, 
is a group of metabolic disorders in which there are high 
blood sugar levels over a prolonged period. 

According	 to	 WHO,	 the	 global	 prevalence	 of	
diabetes	 among	 adults	 over	 18	 years	 of	 age	 has	 risen	
from	4.7%	in	1980	to	8.5%	in	2014.	Also,	globally	an	
estimated 422 million adults are living with diabetes 
mellitus	according	to	the	latest	2016	data	from	the	World	
Health Organisation.1.

There are various complications of diabetes 
mellitus which involves microvascular complications 
like neuropathy, retinopathy, etc and macrovascular 
complications which involves Atherosclerosis One of the 

most chronic and debilitating complications of diabetes 
is “Diabetic Neuropathy.”2

According to a study in Tamil Nadu by Preeti 
Pawde, prevalence of neuropathy among Diabetics is 
33.33%. 63% of patients with higher duration of diabetes 
have neuropathy. This shows that higher the duration of 
Diabetes, higher the chances of the patient developing 
neuropathy3.

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Neuropathic disorder 
in diabetes can impair functioning of the central, 
peripheral and/or autonomic nervous systems. Diabetic 
neuropathy	affects	 the	peripheral	nerves,	which	causes	
the	 loss	 of	 protective	 sensation	 and	 impairs	 patient’s	
ability to perceive incipient or even apparent ulcerations 
in the feet. It is considered a main risk factor for 
amputation,	and	hence	a	significant	cause	of	morbidity	
in Diabetes Mellitus4.

Symptoms include: Trouble with balance, numbness and 
tingling of extremities, dysesthesia, muscle weakness, 
burning or electric pain, vision changes, dizziness, etc.
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Various Scoring systems for diabetic neuropathy 
include:

 I. NSS: Neuropathy Symptom Score- The NSS 
consists of 17 items, focusing on muscle 
weakness,	five	on	sensory	disturbances	and	four	
on autonomic symptoms.

 II. DNE: Diabetic Neuropathy Examination Score 
is a four-item symptom score for diabetic 
neuropathy. The DNS score has the following 
items: (i) unsteadiness in walking, (ii) pain, 
burning or aching at legs or feet, (iii) prickling 
sensations in legs or feet, and (iv) numbness in 
legs or feet.

 III. NDS: Neuropathy Disability Score- The 
instrument examines cranial nerves, muscle 
weakness,	 reflexes	 and	 sensations.	 The	 scale	
consists of 35 items for testing left and right side 
of the body; score range from 0 to 4.

 IV. NIS-LL:	Neuropathy	Impairment	Score	in	Lower	
Limbs:	The	NIS-LL	is	a	modified	version	of	the	
NDS to quantify diabetic PNP. The lower limb 
items of the NDS are used complemented with 2 
muscle	power	items	(toe	extension	and	toe	flexion).	
The	NIS-LL	has	14	items:	8	items	evaluate	muscle	
power	(0–4	points),	2	items	evaluate	reflexes	(0–2	
points), and 4 items evaluate sensory modalities 
(0–2	points).	All	 items	 are	 tested	 on	both	 sides.	
The	maximum	score	is	88	points.

 V. MNSI: Michigan Neuropathy Screening 
Instrument: The MNSI is an instrument including 
two parts a questionnaire including 15 questions 
and a foot examination. The questionnaire 
inquiries about positive (pain, temperature, 
sensation, tingling) and negative(numbness) 
sensory symptoms, cramps and muscle weakness, 
foot ulcers or cracks and amputation. Neuropathy 
can	be	defined	as	7	or	more	positive	responses	on	
the	MNSI	Questionnaire.

 VI. CE-V: Clinical Examination Score of Valk: It is 
a composite scoring system for measurement of 
sensory	signs	and	reflexes	in	the	lower	limb.	

 VII. TSS: Total Symptom Score: The Total Symptom 
Score evaluates individual neuropathy sensory 
symptoms in patients with diabetic peripheral 
neuropathy in clinical trials, with the intent of 
distinguishing a response to therapy.

We	used	Michigan	Neuropathy	Screening	Instrument	
for screening of Diabetic Neuropathy. The accuracy 
of MNSI scoring makes it a useful screening test for 
diabetic	 neuropathy.	High	 specificity,	 likelihood	 ratios	
over 5 and a moderate to good post-test probability give 
a high diagnostic impact for MNSI scoring.  It includes 
two separate assessments: a 15-item self-administered 
“yes or no” questionnaire and a lower extremity 
examination that includes inspection and assessment of 
vibratory	sensation	and	ankle	reflexes5.

MATERIAL AND METHODOLOGY

Study Design: It was a population based cross-sectional 
study.

Sampling Method: The Convenient Sampling method 
was used.

Study Period: The study period extended from October 
2017	to	March	2018.

Sample Size: 96 samples were taken.

Study Setting: The present study was conducted among 
patients	with	 type	 2	DM	 admitted	 in	 Female	&	Male	
Ortho	 Ward,	 Female	 and	 Male	 Opthalmology	 Ward,	
Female	 and	 Male	 Medicine	 Ward,	 Male	 &	 Female	
Surgery	Ward	 at	 Dr.	 Vitthalrao	 Vikhe	 Patil	 Memorial	
Hospital, Ahmednagar.Also door-to-door patients were 
taken with type 2 DM in Bhingar. Camps were also held 
at	Vadgoan	Gupta	&	Gulmohar	Road,	Ahmednagar.	The	
study also included patients with Type 2 DM attending 
Dr.	Bharat’s	Diabetic	Clinic	&	Foot	Care,	Ahmednagar.

Written	 Informed	 Consent	 was	 taken	 from	 all	
participants.

A data collection sheet was designed which 
included the demographic data like Name, Age, Sex, 
Socio-economic Status, Body Mass Index, History 
of	 Hypertension/Hypercholestremia	 &	 Duration	 of	
Diagnosis.

Study Tool: The screening for DPN was conducted 
using the Michigan Neuropathy Screening Instrument. 
The MNSI is a validated tool for the screening of DPN. 
The	MNSI	includes	two	parts,	the	first	part	is	related	to	
patient’s	perception	of	symptoms	in	relation	to	DPN	and	
the second part consists of a set of examinations done to 
detect the presence of DPN among the patients.
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 1. Foot Inspection: The feet were inspected 
for evidence of excessively dry skin, callous 
formation,	fissures,	frank	ulceration	or	deformities.

 2. Vibration Sensation: Vibration sensation was 
tested	 bilaterally	 using	 a	 128	 Hz	 tuning	 fork	
placed over the dorsum of the great toe on the bony 
prominence	of	the	DIP	joint.	Patients,	whose	eyes	
are closed, were asked to indicate when they can 
no longer sense the vibration from the vibrating 
tuning fork.

 3. Muscle Stretch Reflexes:	For	the	reflex,	the	foot	
was	passively	positioned	and	the	foot	dorsiflexed	
slightly to obtain optimal stretch of the muscle.  
The Achilles tendon was percussed directly. 
Reinforcement	was	given	 if	 the	 response	wasn’t	
obtained.

 4. Monofilament Testing:	The	filament	was	applied	
to the dorsum of the great toe midway between 
the	nail	fold	and	the	DIP	joint.	The	filament	was	
applied	 perpendicularly	 and	briefly,	 (<1	 second)	
with an even pressure. The patient, whose eyes are 
closed, was asked to respond yes if he/she feels 
the	filament.

Scoring for Michigan Neuropathy Screening 
Instrument

 a. History: Responses were added to obtain the total 
score.	Responses	of	“yes”	to	items	1-3,	5-6,	8-9,	
11-12, 14-15 was each counted as one point. A 
“no” response on items 7 and 13 was counted as 1 
point. Item #4 and item #10 were not included in 
scoring.

 b. Physical Assessment: Vibration Sensation: 
Vibration was scored as 1) present if the examiner 
senses	the	vibration	on	his	or	her	finger	for	<	10	
seconds,	2)	reduced	if	sensed	for	≥	10	or	3)	absent	
(no vibration detection.)

Muscle Stretch Reflexes:	 If	 the	 reflex	 is	 obtained,	
it	was	 graded	 as	 present.	 If	 the	 reflex	was	 absent,	 the	
patient was asked to perform the Jendrassic maneuve, 
if	 the	 reflexes	 elicited	 with	 the	 Jendrassic	 maneuver	
alone were designated “present with reinforcement.”  If 
the	reflex	was	absent,	even	in	the	face	of	the	Jendrassic	
maneuver,	the	reflex	was	considered	absent.

Monofilment Testing: The patient, whose eyes are 
closed, were asked to respond yes if he/she feels the 

filament.	Eight	correct	responses	out	of	10	applications	
was considered normal: one to seven correct responses 
indicates reduced sensation and no correct answers 
translates into absent sensation.

After summing up all the components if the overall 
score	was	found	to	be	≥2.5,	then	it	was	considered	to	be	
positive for the presence of DPN.

RESULTS

The prevalence of diabetic neuropathy in diabetic 
patient in Ahmednagar City is 6.25% for patients with 
questionnaire	score>7	&	physical	assessment	score	>2	
and is 42.70% for patients with only physical assessment 
score	>2.

 A. Patients with Questionnaire score>7 & physical 
assessment >2.

 B. Patients with only physical assessment score>2.

Table 1

Prevalence of Diabetic Neuropathy in Total
Males	n	=	44 Females	n	=	52

96A B A B
2.08% 23.95% 4.16% 18.75%

The prevalence of diabetic neuropathy in Males is 
2.08%	(A)	&	23.59%(B)	whereas	for	females	it	is	4.16%	
(A)	&	18.75%(B).

Table 2

Prevalence of Diabetic Neuropathy in Total
Acute	Subjects	(<6	
months)	n	=	11

Chronic	Subjects	
(>6	months)	n	=	85

96A B A B
0 4.16% 6.25% 38.54%

The prevalence of diabetic neuropathy in acute 
subjects	 is	 0%(A)	 &	 4.16%(B)	 whereas	 for	 chronic	
subjects	is	6.25%(A)	&	38.54%(B).

Table 3

Prevalence of Diabetic Neuropathy in 
Hypertensive Subjects Total

A	(n	=	5) B	(n	=	19)
40

12.5% 47.5%
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The prevalence of diabetic neuropathy in 
Hypertensive	subjects	is	12.5%	(A)	&	47.5%(B).

Table 4

Prevalence of Diabetic Neuropathy in 
Hypercholestremia Subjects Total

A	(n	=	1) B	(n	=	1)
2

50% 50%

The prevalence of diabetic neuropathy in 
hypercholestremia	subjects	is	50%	(A)	&	50%	(B).

Table 5

Prevalence of Diabetic Neuropathy in 
Obese Subjects Total

A(n	=	3) B	(n	=	11)
22

13.63% 50%

The prevalence of diabetic neuropathy in obese 
subjects	is	13.63%	(A)	&	50%(B).

Table 6

Prevalence of Diabetic Neuropathy In 
subjects with Low Socio-economic Status Total

A	(n	=	0) B	(n	=	5)
24

0 20.83%

The	 prevalence	 of	 diabetic	 neuropathy	 in	 subjects	
with	low	socio-economic	status	is	0(A)	and	20.83%(B).

DISCUSSION

The present study was conducted to determine 
the prevalence of diabetic neuropathy in Ahmednagar 
city. The present study reported the prevalence rate of 
diabetic neuropathy to be 6.25% with self-administered 
questionnaire	score	>7	and	physical	assessment	score	>2	
using the Michigan Neuropathy Screening Instrument 
which	 correlates	 with	 the	 findings	 of	 a	 study	 done	 in	
Manglore6.

The	difference	in	prevalence	rates	using	two	methods	
is	 an	 important	 finding	 and	 it	 clearly	 demonstrates	
the	 limitations	 related	 to	 patient’s	 self-perception	 of	
symptoms of DPN. 

The prevalence of diabetic neuropathy was 50% 
more in women as compared to men with pure neuropathy 

which correlates with study done in Middle East.7 
whereas it was higher in men as compared to women 
with physical examination indicating neuropathy and the 
questionnaire score was less than 7. The reason for this 
prevalence is not clear. It might be due to less awareness 
of men of their symptoms regarding neuropathy or it 
may	be	due	to	less	involvement	of	the	male	subjects	in	
the study due to random sampling.

Also, the prevalence of diabetic neuropathy in acute 
subjects	 is	 nil	 whereas	 for	 subjects	 having	 diabetes	
for more than 6 months have higher prevalence of 
pure neuropathy as well as neuropathy with physical 
assessment	 score>2.	 It	 correlates	 with	 the	 study	
conducted in Iran as well as in South India8,9	Also, a 
study conducted in Portugese concludes that Seventy-
two	 (80%)	 patients	 had	 symptoms	 of	 polyneuropathy,	
but DPN was present only in 29 (32.2%). Calluses 
(37.8%)	 and	 trophic	 skin	 (74.4%)	 and	 nail	 (75.6%)	
changes	were	found	in	both	feet.	There	was	a	significant	
positive association of DPN with age, disease duration, 
feet skin changes and myocardial infarction/ischemia10.

The prevalence of pure neuropathy in hypertensive 
subjects	is	12.5%	and	for	neuropathy	with	only	physical	
assessment	 score>2	 was	 47.5%	 which	 indicates	 that	
hypertension is a risk factor for developing neuropathy 
It	 is	 in	 conjunction	 with	 the	 study	 conducted	 in	
European countries which states that associations have 
been	identified	from	this	study	–	namely	with	elevated	
diastolic blood pressure (p < 0.05), the presence of 
severe ketoacidosis (p < 0.001), an increase in the levels 
of fasting triglyceride (p < 0.001), and the presence of 
microalbuminuria (p < 0.01).11

The prevalence of Diabetic Neuropathy in patients 
with hypercholestremia was found to be 50%. This 
result is supported by a study conducted in Pittsburg.12 

No	significant	data	was	found	relating	the	two.	But	the	
most probable reason may be lack of exercise, excessive 
and	unhealthy	eating	habits	of	the	subjects	and	a	higher	
percentage	of	prevalence	maybe	due	to	lack	of	subjects	
suffering	from	hypercholestremias	well	as	the	presence	
of macrovascular complications.

The prevalence of diabetic neuropathy in obese 
patients was found to be 13.63% in pure neuropathic 
patients whereas it is 50% for patients whose physical 
assessment score was more than 2. This is supported 
by a study which concludes that Duration of diabetes 
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(p less than 0.001), age (p less than 0.05), and ethanol 
use (p less than 0.05) were also associated. These data 
strongly	suggest	that	body	stature	is	a	major	risk	factor	
for diabetic sensory neuropathy.13

The prevalence of diabetic neuropathy in low socio 
-economic	status	was	found	to	be	20.83%.		The	reason	for	
this is lack of awareness regarding diabetic neuropathy. 
Lack	of	nutrition,	proper	medical	care	and	less	awareness	
about DPN has contributed to a prevalence of 20% of 
diabetic neuropathy. The similar result was shown by a 
study	conducted	in	Sri	Lanka.14

The limitation of the study was since most of 
the	 study	 was	 conducted	 in	 the	 community	 it	 wasn’t	
possible to administer NCV tests. Another limitation 
was that the prevalence of diabetic neuropathy was not 
separately	 found	 in	 diabetic	 patients	who	didn’t	 suffer	
from hypertension, hypercholestremia, patients with 
normal	BMI	&	with	a	good	socio-economic	status.	Also	
the	 patients	weren’t	 asked	 about	medications	 for	DM,	
hypertension or hypercholestremia.

CONCLUSION

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Thus, the study 
concluded that there is moderate prevalence of diabetic 
neuropathy amongst diabetic people in Ahmednagar City 
and more and more awareness is necessary to reduce 
the chances of disability. It also concluded that there 
is a high prevalence of diabetic neuropathy in females, 
people	 with	 chronic	 diabetes,	 hypertensive,	 suffering	
from hypercholestremia, obese and with a low socio-
economic status. Control of the blood glucose level, 
modification	of	lifestyle,	physical	activity	and	diet	play	
a	major	role	in	reducing	the	risk	of	diabetic	neuropathy.
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ABSTRACT

Background:	Heart	rate	recovery	after	graded	exercise	is	one	of	the	commonly	used	techniques	that	reflects	
the autonomic activity and predicts cardiovascular events and mortality, not only in cardiovascular system 
disorders, but also in various systemic disorders. Hence, this study was taken up to provide a normative data 
for heart rate recovery after submaximal exercise in normal healthy individuals so that patients with mild 
affection	can	be	identified	at	much	early	stage.

Material and Methodology: In this cross sectional analytical study 100 patients in the age group of 40-60 
years	were	included	and	divided	age	and	gender	wise	in	a	group	of	25(40-50years	&	51-60years)	and	50(40-
60F&M)	respectively.	Subjects	with	visual	ailments,	any	cardio	vascular	or	respiratory	disease,	fractures	
or neurological problems which may interfere with the walking ability were excluded from the study. The 
ethical	clearance	was	obtained	from	IEC	of	DVVPF’s	COPT	for	study.	After	ethical	clearance,	a	written	
informed consent was obtained from participants, the whole procedure was explained and human activity 
profile	questionnaire	was	filled	by	the	patients.

Result: The mean of all the parameters was calculated and then the distance walked was correlated with all 
the	parameters	to	determine	its	significance	through	nonparametric	correlation	in	age	wise	and	gender	wise	
classification.	When	the	means	of	the	HRR1	were	compared	in	the	age	group	of	40-50F (6.24±2.818) & 
51-60F (9.32±3.827) the p value was found to be 0.0022	which	was	considered	very	significant.	Also,	when	
the distance was correlated with the HRR1 in the age group of 40-60F, the p value (0.0472) was found to 
be	significant.

Conclusion: It	is	concluded	that	there	was	a	significant	relationship	between	the	distance	covered	and	the	
HRR1 in the age group of 40-60 years of females.
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INTRODUCTION

Heart rate recovery is the speed at which your 
heart rate returns to normal after exercise, can indicate 
physical cardiac condition and risk of certain diseases.
[1]It is concluded that post exertion heart rate recovery 
is closely related to the vagal tone modulation and thus 

its abnormality is a simple and reliable tool to assess 
decrease of vagal activity.[2] According to the New 
England Journal of Medicine, people whose heart 
rate recovery time is long are at a higher risk of death 
than people with shorter recovery times regardless of 
physical condition or other risk factors.[1] According 
to the National Emergency Medicine Association, 
measuring heart rate recovery rates is one way to tell 
whether	an	exercise	program	is	effective.[1] The failure of 
the heart rate to decline at 1 or 2 minutes post exercise, 
is associated with increased mortality.[4]Exercise training 
has been associated with improvement in cardiovascular 
capacity in older people but, whether exercise training 
influences	 HRR	 in	 older	 people	 is	 still	 unknown.
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[3]	 Patients	 suffering	 from	 various	 cardiovascular	 or	
respiratory conditions have a direct impact on their 
HRR post exercise. For instance, idiopathic pulmonary 
fibrosis(IPF)	is	a	severe,	progressive	fibrosing	interstitial	
lung disease.[6]The ability to better predict outcome 
with exercise testing in patients with heart failure(HF) 
and left ventricular systolic dysfunction may prove 
extremely valuable in determining which patients are at 
increased risk.[15] A stronger heart is able to push more 
blood	 through	than	a	weaker	one,	so	fitter	people	 tend	
to have lower heart rates.[7] Hence,	HRR		is	a	significant	
predictor of mortality in patients with HF and patients 
with	 LVSD	 and	 maybe	 useful	 in	 better	 determining	
prognosis.[15] In chronic respiratory entities abnormal 
autonomic cardiac response could be consequence of 
a lower parasympathetic activation and/or increased 
sympathetic tone, being widely accepted that 
parasympathetic activations plays a protective role.[5]

Six	 minute	 walk	 test(6MWT)	 is	 a	 simple,	
submaximal	 and	 objective	 measurement	 of	 functional	
capacity.	 The	 time-distance	 walk	 was	 first	 introduced	
by	Balke	 in	 1960’s	 as	 a	 straightforward	 and	 objective	
measure of functional capacity.[8] The test simply 
required a patient to walk as far as they could in a set 
period of time with the primary outcome measure 
being the total distanced walked in the time allotted.[8] 
Cooper	modified	it	into	a	12	minute	walk	test.[9] In	1892	
Butland and colleagues compared 2, 6, and 12 minute 
walk test and determined that the 6 minute walk test is 
strongly correlated with 12 minute walk test.[10]In	1985	
it	was	first	introduced	in	patients	with	heart	disease	by	
Guyatt	et	al.[11]	The	6MWT	is	often	used	at	the	beginning	
of	 the	 rehabilitation	 programs	 to	 determine	 a	 patient’s	
exercise capacity and at the end to assess the degree 
of improvement.[12]As	 aerobic	 fitness	 improves	 for	 the	
person, the HRR must also improve.

The	strongest	indication	for	the	6MWT	is	measuring	
the response to medical interventions in patients with 
moderate to severe heart and lung disease. In some 
clinical	situations,	the	6MWT	provides	information	that	
may	be	a	better	index	of	the	patient’s	ability	to	perform	
daily activities than is peak oxygen uptake. However, 
the limitations of the test are that it does not determine 
peak oxygen uptake, diagnose the cause of dyspnea 
on exertion, or evaluate the causes or mechanisms of 
exercise	limitation.	Indications	for	6MWT	are	as	follows:

Lung	transplantation[16]

Lung	volume	reduction	surgery[17,18]

Pulmonary rehabilitation[19]

COPD[20,21]

Heart failure[22]

Cystic	fibrosis[23]

Older patients[24]

Primary pulmonary hypertension[16]

Absolute	 contraindications	 for	 the	 6MWT	 include	
the following: unstable angina during the previous 
month and myocardial infarction during the previous 
month.	 Whereas,	 relative	 contraindications	 include	 a	
resting	HR	of	>120,	a	systolic	BP	of	>180mmHg,	and	
a	 diastolic	BP	of	>100mmHg.	Stable	 angina	 is	 not	 an	
absolute	contraindication	for	a	6MWT,	but	patients	with	
these symptoms should perform the test after using their 
antianginal medication. Reasons considered to cease the 
test include the following: 1)chest pain 2)intolerable 
dyspnea, 3)leg cramps, 4)staggering 5)pale or ashen 
appearance. Heart rate recovery after graded exercise is 
one of the common methods that predicts abnormality, 
not only in cardiovascular system disorders, but also in 
various systemic disorders.[13]  Therefore, in this study 
the	effect	of	exercise	testing	on	HRR	is	being	evaluated	
in	elderly	subjects	to	determine	normative	values	for	the	
heart rate recovery after 6 minute walk test in normal 
healthy individuals.[3]

MATERIALS & METHODOLOGY

A cross sectional analytical study was carried out at 
the physiotherapy OPD in Vikhe Patil Memorial Hospital, 
Ahmednagar	 district	 where	 in	 100	 healthy	 subjects	
were selected between the age group of 40-60 years by 
convenience sampling method. The study was carried 
out	 in	 the	 duration	 of	 6	 months	 (sept	 2017-feb2018).	
Materials required for the study: 2 Cones, a stopwatch, 
a	measuring	 tape,	 a	 chair	 and	 a	 fitbit	 wrist	 tracker	 to	
measure	 the	 heart	 rate.	 Subjects	 that	 were	 physically	
active and could walk independently for minimum 10 
minutes and were cognitively sound to understand the 
given	 instructions	were	 included.	 Subjects	with	 visual	
ailments, any cardio vascular or respiratory disease, 
fractures or neurological problems which may interfere 
with walking ability and uncooperative or unwilling 
patients were excluded from the study. The study was 
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carried	 out	 after	 approval	 from	 the	 IEC	 of	 DVVPF’s	
College of Physiotherapy, Ahmednagar. The nature and 
purpose	of	the	study	was	explained	to	the	subjects	and	a	
written consent was taken from them. A data collection 
sheet	 was	 filled	 by	 the	 therapist	 wherein	 details	 such	
as	 subject’s	 name,	 age,	 sex,	 address,	 HRR,	 distance	
covered,	human	activity	profile	score	was	mentioned.

PROCEDURE

Subjects	 were	 instructed	 to	 wear	 comfortable	
clothes.	All	the	subjects	were	asked	to	relax	and	not	to	
do	 any	 strenuous	 task	 prior	 to	 the	 test.	 Subjects	were	
explained	 about	 the	 test	 and	 its	 benefits.	 Precautions	
were taken prior to the test so that no harm was caused 
to	 the	 subject	 while	 the	 test	 was	 on.	 Shoes	 worn	
were appropriate and of the proper size for walking. 
Subjects	used	 their	usual	walking	aids	during	 the	 test. 
The	 subject’s	 usual	 medical	 regimen	 was	 continued. 
A light meal was acceptable before early morning or 
early afternoon tests. Subjects	were	told	not	to	exercise	
vigorously within 2 hours as that may interfere with the 
results of the test. The	subject	sat	in	a	chair	in	a	relaxed	
position, located near the starting point, for at least 10 
minutes prior to the beginning of the test. Baseline heart 
rate was measured. Instructions given before the test 
commenced	were:	the	subject	has	to	walk	a	distance	of	
60m. He was instructed to walk in his normal speed and 
not increase his pace or run at any point. He had to walk 
back and forth around the cones. If	 the	 subject	 at	 any	
point felt breathless, immediately he was given a chair 
to sit. But during this time the timer was kept going on. 
Subjects	were	encouraged	to	walk	and	complete	the	test	
by telling them about the remaining time and how well 
were they doing it. After the completion of test, a chair 
was given to the patient to rest and immediately HR was 
measured	 in	 the	fitbit	wrist	 tracker. Then after 1and 3 
minutes	 heart	 rate	 was	 measured	 and	 the	 difference	
between the immediate and the heart rate after 1 minute 
and 3 minutes was calculated. This determined the heart 
rate recovery.

6 minute walk test: The	6	minute	walk	test	(6MWT)	has	
gained widespread use in cardiopulmonary rehabilitation 
programs	 as	 one	measure	 of	 fitness.	Most	 of	 the	 time	
the	subject	does	not	attain	his	maximal	exercise	capacity	

during	the	6MWT;	instead	they	adjust	their	own	intensity	
of exercise and can rest or stop according to their will. 
However, as most of the daily activities are performed 
at submaximal levels of exertion, the 6 minute walk 
distance	may	better	reflect	the	functional	exercise	level	
for daily activities.

Human Activity Profile:	 The	 human	 activity	 profile	
(HAP) was originally developed to measure the quality 
of life achieved by patients in rehabilitation programs 
and used as a measure of activity level in a variety of 
healthy and impaired populations. The activity items of 
the HAP are based on estimated metabolic equivalents 
(METs). One MET is the approximate amount of oxygen 
consumed by an average person at rest. The HAP 
comprises of 94 self-report items. Each item represents 
a common activity requiring a known amount of average 
energy expenditure (i.e. MET). Items with the lowest 
item numbers (e.g. Items1,2) have the lowest MET 
requirements, while items with the highest item numbers 
(e.g. Items 93,94) have the highest MET requirements. 
The respondent answers each item with one of three 
possible responses: Still Doing This Activity; Have 
Stopped Doing This Activity; or Never Did This Activity. 
The	 different	 variables	 in	 HAP	 scale	 are:	 Maximum	
Activity Score(MAS) is the highest oxygen-demanding 
activity that the respondent still performs, which 
interprets	 that	 it	 is	 the	 best	 estimate	 of	 respondent’s	
highest level of energy expenditure, in comparison 
with	 peers	 of	 same	 age	 and	 gender.	Adjusted	Activity	
Score(AAS) is a measure of usual daily activities that 
means	it	is	the	best	estimate	of	respondent’s	average	level	
of energy expenditure. Activity Age is the age at which 
50% of healthy adults of a given age and sex surpass 
a given MAS which provides an age equivalent for the 
respondent’s	activity	level.	Fitness	classification(FC)	is	
a	translation	of	AAS	into	a	general	classification	of	the	
respondent’s	level	of	fitness	and	thus	provides	a	general	
classification	of	fitness	 level	 in	comparison	with	peers	
of	same	age	and	gender.	Activity	classification(AC)	is	a	
translation	of	the	AAS	into	a	general	classification	of	the	
respondent’s	level	of	activity	and	thus	provides	a	general	
classification	of	activity	level	in	comparison	with	peers	
of same age and gender.
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RESULTS

Table No. 1: Mean of all parameters-age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance 397.2 ± 51.43 442.8	± 54.277 368.4	± 31.843 402 ± 37.749 402.6 ± 51.554
2. Resting heart rate 73.68	±	6.568 72.08	±	8.485 83.88	±	3.855 73.84	±	8.750 75.87	±	8.494
3. Immediately 90.44 ± 10.650 88.56	± 11.464 104.68	± 6.460 95.84	±	8.764 94.88	±	11.298
4. After 1 min 79.92 ± 7.199 79.36 ± 9.442 93.2 ± 5.492 83.24	±	8.131 83.93	± 9.417
5. HRR1 6.24 ±	2.818 7.28	± 3.143 9.32 ±	3.827 9.4 ±	5.228 8.05	± 4.054
6. After 3min 74.92 ± 7.274 72.76 ±	8.368 87	±	3.884 76.28	±	7.877 77.74 ±	8.886
7. HRR3 5.08	±	2.308 6.92 ± 3.290 6.2 ± 3.227 7.12 ± 3.333 6.33 ± 3.127
8. MAS 75.8	± 5.292 79.16 ± 4.634 71.96 ±	1.859 76.8	± 3.055 75.93 ±	4.680
9. AAS 70.44 ±	8.851 76.4 ± 7.594 60.48	± 5.796 72.36 ± 5.369 69.92 ±	9.098
10. AA 59.22 ± 12.965 57.06 ± 11.407 68.14	± 3.414 62.88	± 7.619 61.825	± 10.343
11. FC 2.68	±	0.5568 2.92 ± 0.4000 2.52 ± 0.5099 3 ± 0.000 2.78	± 0.4623
12. AC 2.32 ±	0.5568 2.52 ±	0.5859 1.96 ± 0.3512 2.28	±	0.4583 2.27 ± 0.5291

Table No. 2: Mean of all parameters- gender wise

Sr. No. Parameters 40-60F 40-60M Total
1. Distance 382.8	± 44.769 422.4 ± 50.651 402.6 ± 51.554
2. Resting HR 78.78	± 7.413 72.96 ±	8.576 75.87	± 8.494
3. Immediately 97.56 ± 11.301 92.2 ±	10.748 94.88	± 11.298
4. After 1min 86.56	± 9.228 81.3	±	8.938 83.93	± 9.417
5. HRR1 7.78	± 3.672 8.34	± 4.401 8.05	± 4.054
6. After 3min 80.96	±	8.398 74.52 ±	8.237 77.74 ± 8.886
7. HRR3 5.64 ±	2.834 7.02 ± 3.279 6.33 ± 3.127
8. MAS 73.88	±	4.378 77.98	± 4.063 75.93 ± 4.680
9. AAS 65.46 ±	8.952 74.38	±	6.821 69.92 ± 9.098
10. AA 63.68	±	10.408 59.97 ± 10.040 61.825	± 10.343
11. FC 2.6 ± 0.5345 2.96 ±	0.2828 2.78	± 0.4623
12. AC 2.14 ± 0.4953 2.4 ± 0.5345 2.27 ± 0.5291

Table No. 3: Comparison of means of HRR1 & HRR3 in age wise and gender wise

Age & gender HRR1 Significance HRR3 Significance
40-50F&40-50M 0.2240 Not	significant 0.0265 Significant
51-60F&51-60M 0.9510 Not	significant 0.3264 Not	significant
40-60F&40-60M 0.4913 Not	significant 0.0266 Significant
40-50F&51-60F 0.0022 Very significant 0.1646 Not	significant

40-50M&51-60M 0.0887 Not	quite	significant 0.8318 Not	significant
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Table No. 4: Correlation of distance and HRR1 & HRR3 age wise and gender wise:

Age & gender HRR1 r value HRR3 r value
40-50F p=0.9679	Not	significant -0.008475 p=0.5346	Not	significant 0.1304
40-50M p=0.5707	Not	significant 0.1191 p=0.2938	Not	significant 0.2186
51-60F p=0.1898	Not	significant -0.2712 p=0.7975	Not	significant -0.05405
51-60M p=0.5552	Not	significant 0.1239 p=0.5125	Not	significant -0.1374
40-60F p=0.0472	Significant -0.2820 p=0.7060	Not	significant -0.05469
40-60M p=0.8972	Not	significant 0.01874 p=0.8927	Not	significant 0.01956
TOTAL p=0.5327	Not	significant -0.06312 p=0.4838	Not	significant 0.07082

Table No. 5: Correlation of all parameters: age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance	&	
resting HR

p=0.6488
(not 

significant)

p=0.1541
(not	significant)

p=0.6714
(not	significant)

p=0.0335
(significant)

p=0.0006
(extremely 
significant)

2. Distance 
&immediately

p=0.1791
(not 

significant)

p=0.7071
(not	significant)

p=0.6399
(not	significant)

p=0.0148
(significant)

p=<0.0001
(extremely 
significant)

3. Distance 
&1min

p=0.6054
(not 

significant)

p=0.1100
(not	significant)

p=0.8483
(not	significant)

p=0.0155
(significant)

p=0.0005
(extremely 
significant)

4. Distance 
&HRR1

p=0.9679
(not 

significant)

p=0.5707
(not	significant)

p=0.1898
(not	significant)

p=0.5552
(not	significant)

p=0.5327
(not 

significant)

5. Distance 
&3min

p=0.4063
(not 

significant)

p=0.1224
(not	significant)

p=0.8585
(not	significant)

p=0.0152
(significant)

p=<0.0001
(extremely 
significant)

6. Distance 
&HRR3

p=0.5346
(not 

significant)

p=0.2938
(not	significant)

p=0.7975
(not	significant)

p=0.5125
(not	significant)

p=0.4838
(not 

significant)

7. Distance 
&MAS

p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

8. Distance 
&AAS

p=<0.0001
(extremely 
significant)

p=0.0057
(very significant)

p=0.0065
(very significant)

p=0.2197
(not	significant)

p=<0.0001
(extremely 
significant)

9. Distance	&AA p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

10. Distance	&FC
p=0.0015

(very 
significant)

p=0.0876
(not	significant)

p=0.0133
(significant) p=the	slope		is	0

p=<0.0001
(extremely 
significant)

11. Distance	&AC
p=0.0009

(extremely 
significant)

p=0.0010
(extremely 
significant)

p=0.0856
(not	significant)

p=0.0517
(not	significant)

p=<0.0001
(extremely 
significant)
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Table No. 6: Correlation of all parameters: gender wise

Sr. No. Parameters 40-60F 40-60M Total

1. Distance	&	resting	
HR

p=0.0636
(not	significant)

p=0.7275
(not	significant)

p=0.0006
(extremely significant)

2. Distance	&	
immediately

p=0.0080
(very significant)

p=0.0390
(significant)

p=<0.0001
(extremely significant)

3. Distance	&1min p=0.0266
(significant)

p=0.3763
(not	significant)

p=0.0005
(extremely significant)

4. Distance	&	HRR1 p=0.0472
(significant)

p=0.8972
(not	significant)

p=0.5327
(not	significant)

5. Distance	&3min p=0.0106
(significant)

p=0.4440
(not	significant)

p=<0.0001
(extremely significant)

6. Distance	&	HRR3 p=0.7060
(not	significant)

p=0.8927	(not	
significant)

p=0.4838
(not	significant)

7. Distance	&	MAS p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

8. Distance	&	AAS p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

9. Distance	&	AA p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

10. Distance	&	FC p=<0.0001
(extremely significant)

p=0.0885
(not	significant)

p=<0.0001
(extremely significant)

11. Distance	&	AC p=0.6338
(not	significant)

p=0.1033
(not	significant)

p=<0.0001
(extremely significant)

STATISTICAL ANALYSIS

Data was presented as mean and standard deviation. 
The data was calculated using the nonparametric 
correlation (Spearman). Statistical analysis was 
performed	using	Graphpad	instat3	software.

DISCUSSION

In the last decade, many studies have been conducted 
to	evaluate	the	6MWT	in	healthy	adults	in	order	to	provide	
reference	values	for	the	6MWD.		 	 	 	In	the	present	study,	
a cross-sectional design in the age group 40-60years (40-
50f:25, 40-50m:25, 51-60f:25, 51-60m:25). It was found 
that in gender wise classification the mean distance 
walked in the age group of 40-60 years of females was 
382.8±44.769. All the means in age and gender wise 
classifications	of	HAP	parameters	are	mentioned	in	 table	
no.1&2	respectively.	The	correlation	values	of	the	distance	
with	the	HAP	parameters	are	mentioned	in	table	no.5&6.

Further it was seen that heart rate recovery after 
exercise	 reflects	 changes	 in	 the	 autonomic	 tone	
of sympathetic withdrawal and parasympathetic 
reactivation. It also has certain prognostic implication. In 
the	present	 study	no	 significant	 relationship	was	 found	
between	 HRR1	 and	 distance	 covered	 by	 the	 subject	
and HRR3 and the distance. This is probably due to 
the fact that the distance covered did not stimulate the 
sympathetic	and	parasympathetic	activity	as	the	subjects	
were allowed to walk at their pace and did not exert too 
much during the activity. However, in the age group of 
40-60 years of females	there	was	a	significant(p=0.0472)	
correlation between HRR1 and the distance covered. This 
is probably explained by the fact that in females there is 
early stimulation of parasympathetic activity due to the 
factors playing the role in the menopausal state. Due 
to the lack of estrogen, progesterone and testosterone, 
parasympathetic activity gets disturbed and hence 
may	 affect	 its	 stimulation.	 Activity	 age	 according	 to	
human	activity	profile(HAP)	index	is	an	age	equivalent	
for the respondents activity level, is found to have 
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significant	 correlation	with	distance	 in	case	of	 females 
in the age range of 40-60 years i.e, it was extremely 
significant(p=<0.0001).	This	is	probably	due	to	the	fact	
that physical activity of an individual is dependent on 
his physiological age as it needs the balance of various 
systems in the body. Similar pattern was observed when 
distance	 was	 correlated	 with	 fitness	 classification	 and	
activity	classification.	This	is	probably	due	to	the	fact	that	
fitness	classification	and	activity	classification	according	
to	human	activity	profile	index	is	a	general	classification	
of	 fitness	 level	 and	 activity	 level	 in	 comparison	 with	
peers of same age and gender.

Graphical representations:

Fig. 1: Graphical representation of the average 
distance walked in the age and gender wise 

classification

Fig. 2: Graphical representation of average HRR1 
in the age and gender wise classification

Fig. 3: Graphical representation of average HRR3 
in the age and gender wise classification

Fig. 5: Graphical representation of the average AC 
in age wise classification

Fig. 6: Graphical representation of the average AC 
in the gender wise classification

CONCLUSION

The	 study	 concludes	 that	 there	 is	 no	 significant	
relationship between the HRR1 and the distance covered 
and between HRR3 and the distance covered except for 
in the age group of 40-60 years females where it was 
found	to	be	significant.
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To Find Out the Prevalence and Various Risk Factors for Falls 
in Older Adults (60-75 Years) Community NCR Delhi

Adila1, Rashida Begum2

1Bachelor of Occupational Therapy, 2Assistant Professor, Jamia Hamdard, Mehrauli Badarpur Road,  
Near Batra Hospital, Hamdard Nagar, New Delhi

ABSTRACT
Aims:	To	find	out	the	prevalence	and	various	risk	factors	for	falls	among	older	adults	(60-75	years).
Objective: To sensitize O.T intervention program among older adults by providing health education booklet.
Material and Method: It is a cross-sectional community based study in which 100 people (aged 60-75 
years)	were	interviewed,	out	of	100,	54	were	women	and	46	were	men.100	people,	fulfilling	the	inclusion	
criteria	and	they	were	asked	to	given	a	written	consent	for	the	participation	in	the	study.	General	evaluation	
of older adults was carried out. They were assessed by face to face interview using Johns Hopkins fall risk 
assessment tool (JHFRAT).Scale was in English so each question was explained by the researcher in Hindi.
Result: The	finding	of	present	study	shows	that	in	total	100	subjects	of	older	adults	(male	and	female	both)	
60-75 years, the prevalence of fall is 27.69%, and the risk of fall is found (56/100) 56% older people has 
moderate fall risk, (12/100) 12% has high fall risk and (32/100) 32% has low fall risk.
Conclusion: This study concluded that the history of falls, poor vision, use of multiple medications, chronic 
disease, use of walking aids, vertigo and balance problems were associated with falls among the older adults. 
So there is a need to develop occupational therapy health education awareness program to prevent these 
problems and risk of falls.

Keywords: Quality of life, Occupational therapy, Traumatic brain injury

INTRODUCTION

India	as	the	second	most	population’s	country	in	the	
world which has seen a sharp increase in the population 
of the older adults.

Every year nearly one third of accidental falls occur 
in those aged more than 60 years with 10% of these falls 
resulting	in	serious	injury.

Falling in older adults can lead to hospitalization, 
disability and premature death. It can also reduce the 

level of independence, high level of anxiety and poorer 
quality of life.

In INDIA the prevalence of falls has been estimated 
as 14%to 53%.[1]

There are several intrinsic or extrinsic factors which 
is considered responsible for falls among older adults and 
reduced	their	QOL,	affect	their	activity	of	daily	living,	
gait	and	balance	deficit	and	cognitive	impairment.[3]

O.T practitioner can provide the home and 
environmental	 modifications,	 exercises,	 and	 practical	
support to enable people to overcome any barriers that 
prevent them from doing an activities.

This	 helps	 to	 increase	 people’s	 independent	 to	 be	
able perform their activity of daily living and maintain 
their dignity and satisfaction in all aspects of life.

O.T interventions and treatment plans for fall 
prevention include positive risk-taking in activity, 
maximizing functional performance, improving self-
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confidence	 and	 social	 engagement.	 Environmental	
advice	 and	 modification	 to	 reduce	 home	 hazards,	
education and practice in safe moving and handling, with 
provision of equipment as required, are also appropriate. 
All interventions should promote independence and 
personal safety.5

METHODOLOGY

 z TYPE	OF	STUDY-CROSS	SECTIONAL	STUDY	
COMMUNITY	BASED	DELHI	NCR

 z TOOL	 USED-JHFRAT(Johns	 Hopkins	 FALL	
RISK	ASSESSMENT	TOOL)

 z SAMPLE	SIZE-100

 z SOURCE	 OF	 DATA	 COLLECTION-
COMMUNITY	BASED	DELHI	NCR

VARIABLES

 z Independent Variables: Occupational therapy based 
booklet

 z Dependent Variables: Prevalence and risk factors 
for fall

Inclusion Criteria

 z Older adults (Male and Female Both)

 z Age group (60-75 years)

Exclusion Criteria

 z Less	than	60

 z Record of trauma unrelated to falls

 z History of any psychiatric disorder

 z History	of	any	major	cardiovascular	disease

Outcome Measures

 z JHFRAT	(FALL	RISK	ASSESSMENT	TOOL)-

 z General	Evaluation	Performa	

PROCEDURE

This study was a community based study. By using 
quota sampling method 100 aged 60-75 years who have 
risk for falls were interviewed, out of 100, 54 women 
and 46 men took part in this study.

The language I choose is English and I also make 
people to understand the questions in Hindi so that the 
questioned must not be ignored or answered incorrectly. 

Considering the previous literature available, I excluded 
the	 older	 adults	 who	 were	 diagnosed	 with	 any	 major	
trauma not related to fall, cardiovascular or psychiatric 
conditions, any infections or tumor. After selecting the 
older adults for the sampling, the interviewer conducted 
door to door survey. Before proceeding to the inclusion-
exclusion criteria and were willing to participate in the 
study they were then asked to provide their demographical 
details any present or past fall history, current illness, 
medical history, surgical history musculoskeletal history 
and information for body mass index (height, weight).
After explaining the need and purpose of the study a duly 
signed written consent was obtained from each person. 
The scale were administered to all of them.

RESULTS

GRAPH 1

Interpretation: It shows the percentage of history of 
fall in male and female both, in 100 population in which 
there is 54 women and 46 men and fall history is 19 fall 
out of 54 (35%) in women, and 16 fall out of 46 (34.7%) 
in men.

PIE CHART 1
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Interpretation: It shows the prevalence of falls among 
older adults (60-75 years).The prevalence of falls is 
27.69%,it	means	in	every	8	person	there	is	one	fall	exist.

PIE CHART 2

Interpretation: It shows the risk factors for falls among 
older adults (60-75 years) in 100 population. In which 
there is 56% (56/100) people on moderate fall risk,12% 
(12/100)on high fall risk, and 32% (32/100) on low fall 
risk.

PIE CHART 3

Interpretation: It shows risk of falls in the age group 
60-65 in which there is 54 people out of 100, indicate 
that 55.5%(30/54) people has on moderate fall risk, 
40.7%(22/54) on low fall risk and 4%(2/54) on high fall 
risk.

PIE CHART 4

Interpretation: It shows risk of falls in the age group 
66-70	 years	 in	 which	 there	 is	 30	 people,60%(18/30)	
people on moderate fall risk,23% (7/30) on low fall risk 
and 16.6%(5/30) on high fall risk

PIE CHART 5

Interpretaton: It shows the risk of falls in the age group 
71-75 years in which there is 16 people put of 100,51% 
(8/16)	people	on	moderate	fall	risk,	31%(5/16)	on	high	
fall	risk,18%	(3/16)	on	low	fall	risk

DISCUSSION

Literature	 on	 geriatrics	 professional	 suggest	 the	
evident prevalence of risk factors for falls among 
elderly people in the age of 60-95 years (PRADNYA 
DHARGAVE, September 2016) explained that in India, 
the prevalence of falls has been estimated as 14-53%.

My	 study	 is	 on:	 To	 find	 out	 the	 prevalence	 and	
various risk factors for falls among older adults (60-75 
years) community NCR Delhi. A total of 100 older men 
and	women	were	assessed	from	JHFRAT.	The	findings	
of present study show that the prevalence of falls in 
older	adults	is	27.69%,	which	means	in	every	8	person	
there is one fall exists.

FAISAL YOUSUF ALMEGBEL et al. (2018) 
reported	that	approximately	28%	to	35%	of	people	aged	
65	and	over	 fall	 each	year.	The	consequent	 injuries	of	
falls	 are	 considered	 major	 public	 health	 problems. 
Falls	 account	 for	 more	 than	 half	 of	 injury-related	
hospitalizations	 among	 elderly	 people.	 The	 major	
underlying causes of falls lead to hip fractures, TBI, and 
upper	 limb	 injuries.	 In	addition,	unintentional	 falls	are	
the	fifth	leading	cause	of	death	in	elderly	people.	

In 100 population there is 54 women and 46 men 
who participated in this study in which the history of 
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fall is present in women is 35% (19/54) and in men is 
34.7% (16/46).This result is show that more women 
had a history of falling than men. Many other studies 
found	similar	results.	According	to	WORLD	HEALTH	
ORGANISATION	report,	about	one-fifth	of	fall	related	
to death in 2004 occurred in India.

This study is also found out the various risk factors 
for falls among older adults which is categorized in high, 
moderate and low fall risk according to JHFRAT Scale. 
According to RAGHUPATHY SENDHILKUMAR 
et al. (2016) the risk factors considered responsible for 
elderly people. Important factors are weakness, arthritis, 
history of falls, impaired activities of daily living, gait 
deficit,	depression,	balance	deficit,	cognitive	impairment,	
use	of	assistive	devices,	visual	deficit,	medication	(certain	
psychiatric drugs, antiarrhythmic drugs)

In	 total	 100	 subjects	 of	 older	 adults	 (male	 and	
female both) 60-75 years the moderate fall risk is found 
(56/100) 56%, high fall risk is found (12/100) 12% and 
low fall risk is found (32/100) 32%.

There	 is	 three	 group	 divided	 of	 age,	 first	 60-65	
years-they have 54 people out of 100 in which (30/54) 
55.5% people on moderate fall risk, (22/54) 40% people 
on low fall risk and (2/54)  3.7% people on high fall risk.

Second 66-70 years-they have 30 people in this 
group	 out	 of	 100	 in	 which	 (18/30)	 60%	 people	 on	
moderate fall risk, (7/30) 23% people on low fall risk, 
(5/30) 16.6% people on high fall risk.

Third 71-75 years-they have 16 people out of 100 in 
which	(8/16)	50%	people	on	moderate	 fall	 risk,	 (3/16)	
18%	people	on	low	fall	risk	and	(5/16)	31%	people	on	
high fall risk.

This study shows that the large number of people is 
on moderate fall risk.

This study can be used for future research and 
planning	 of	 effective	 strategies	 to	 prevent	 falls	 among	
older adults.

CONCLUSION

This study concluded that the history of falls, poor 
vision, use of multiple medications, chronic disease, 
use of walking aids, vertigo and balance problems were 
associated with falls among the older adults population 
living in community Delhi NCR.

The risk of such falls increases with age and has 
a strong relationship with the health status of these 
elderly individuals. There is, therefore a need to develop 
occupational therapy health education awareness 
program to prevent these problems and risk of falls.

I am also grateful to my family and friends who 
are the ultimate source of strength and their love and 
sacrifice	 over	 the	 years	 who	 have	 opened	 countless	
opportunities for me.
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Exploring Barriers to the Use of Assistive Technology for 
PWDS in India
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ABSTRACT

Assistive	Technology	(AT)	can	have	significant	beneficial	effects	for	people	with	disabilities	(PwDs)	but	
there are also many barriers to their use. These barriers need to be analyzed in order to improve their 
overall quality of life. Accessible India Campaign under the Department of Empowerment of Persons 
with Disabilities (DEPwD), Ministry of Social Justice and Empowerment, aims at achieving universal 
accessibility for persons with disabilities and to create an enabling and barrier-free environment for them. 
While	assistive	technologies	such	as	advanced	wheelchairs	may	help	PwDs	become	employed	or	return	to	
work,	many	non-technological	barriers	cause	 that	promise	 to	go	unfulfilled.	In	 this	reference	the	present	
study has been done to identify various barriers to the use of AT among the PwDs in India by conducting a 
survey	in	different	parts	of	the	country.	India	has	over	70	million	plus	people	in	the	disabled	category	and	
the use of AT is of great importance for them. This study aims to explore various barriers to implementing 
assistive technology for PwDs in Indiato help them to live an independent and productive life.
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INTRODUCTION

Accessibility is a measure of the extent to which 
a product or service can be used by a person with a 
disability	 as	 effectively	 as	 it	 can	 be	 used	 by	 a	 person	
without that disability.

Over	a	billion	of	 the	world’s	population	has	 some	
form	of	disability.	They	are	the	world’s	largest	minority.	
This	figure	is	on	a	constant	increase	due	to	increase	in	
the population as well as the medical advances that have 
decreased mortality due to old age. At the same time 
PwDs are experiencing a lack of access to technologies 
due to visual, hearing, mental, and/or other impairments 

that	make	 it	difficult	 to	operate	various	devices.	Other	
groups facing accessibility issues are illiterate and 
elderly populations.

Studies show that at least one billion people from 
all over the world belong to the older aged category 
who may acquire certain disabilities due to age related 
conditions. They generally prefer to continue living in 
their own homes rather than move into residential age 
care institutions. AT in the home environment and/or 
bodily	worn	 systems	 that	monitor	 people’s	movement	
might contribute to an increased sense of safety and 
security at home. However, their use can raise ethical 
anxieties as little is known about how older persons 
perceive assistive and monitoring technologies.

Another	 major	 category	 includes	 children	 with	
multiple	disabilities	who	can	efficiently	improve	access	
and participation in their school and home environments 
by	the	use	of	AT.	Effective	educational	outcomes	from	
AT use are dependent upon a coordinated assessment 
and implementation process. Making resources and 
information accessible to persons with disabilities is 
of great importance in this scenario as more and more 
people will start requiring accessibility.

DOI Number: 10.5958/0973-5674.2019.00002.9 
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There	 is	 evidence	 that	 AT	 can	 have	 significant	
beneficial	effects	for	children	with	multiple	disabilities.1,2 
There is also a strong indication, however, that AT is 
currently implemented within educational environments 
in a less than optimal manner.3,4

India is home to 2.7 crore people living with one or 
the other kind of disability. Unlike the developed world, 
India’s	disabled	are	made	further	sociallyvulnerable	by	
lack	of	quality	education,	 lack	of	women’s	 safety,	 and	
attitudinal barriers as they continue to grapple with the 
challenges of access, acceptance, and inclusion. 

Until a few decades ago, it was almost unimaginable 
for the disabled to lead independent lives. The advent 
of technology and internet has, however, opened new 
doors. A print-impaired person can now listen to audio 
books and learn. The Ministry of Social Justice and 
Empowerment has recently announced Sugamaya 
Pustakalaya, an online library where books are made 
available	in	different	accessible	formats	for	people	with	
visual impairment and other print disabilities.

In developing countries such as India, the road 
to accessibility is a long, winding one. Although in 
recent times assistive devices have been extensively 
prescribed, there are few evaluations of the barriers to 
their utilization. The purpose of this paper is to identify 
the potential barriers faced by the people with disabilities 
in using the AT by conducting survey and by reviewing 
the available literature.

REVIEW OF LITERATURE

Many researchers have worked on the uses and 
benefits	of	AT	for	 the	people	of	all	ages	with	multiple	
disabilities but a little literature is available on the 
barriers faced by PwDs in India in using it. Although 
developments in AT are present to enhance the quality 
of life of the people with multiple disabilities, many 
instructors feel intimidated and unsuccessful in this 
endeavor because of barriers they face in implementing 
technology they lack knowledge about.

Children with multiple disabilities often face 
barriers to accessing and participating in self-care, 
play, leisure and education.5 AT has been employed 
as one strategy, particularly in educational settings, to 
enable these children to participate more fully in various 
activities.1,3,6,7

Studies of AT utilization have suggested infrequent 
use of prescribed devices in home, vocational and 
community settings,3,8 poor rates of use by teachers 
and other professionals who work with children with 
multiple disabilities,9 and concerns regarding the way in 
which AT programmes are being implemented at school 
and at home.1,4,10 Reasons given for abandonment of 
devices have been expressed in broad terms, such as the 
device	being	‘unsuitable’	for	the	child.11

Multiple studies that have followed AT usage 
longitudinally by children with severe and multiple 
disabilities	 suggest	 that	 it	 is	 difficult	 to	 identify	 any	
one	 factor	 that	 limits	 effective	AT	 application.	Rather,	
it is likely that problems arise from an interaction of 
factors associated with the people, services, systems and 
processes that currently guide AT practice.1,3,10-13

AT	 provides	 numerous	 benefits	 for	 PwDs.	 It	 can	
be used to overcome the social, infrastructure and 
other barriers experienced by disabled people that 
prevent their full and equal participation in all aspects 
of society.14 Similarly, it has been pointed out that AT 
allows people to continue in their normal roles and 
meet their expectations of life despite their physical 
impairment and disability.15

Occupational therapists have a critical role in 
the assessment and implementation of AT needs, 
particularly in determining ways for the child to 
interface	 effectively	 with	 the	 technology.16,17,18,19,20,21 
However, in an examination of occupational therapy 
training programmes in the early 1990s, minimal course 
content	 related	 to	 AT	 was	 identified,	 suggesting	 that	
occupational therapy graduates may be ill-prepared 
to	 fulfill	 their	 roles	 in	 technology	 teams.16,17 Further 
research	 confirmed	 that	 school-based	 occupational	
therapists found to use AT with only a small percentage 
of their caseload. A principal reason cited for low rates 
of	use	was	 insufficient	expertise	 to	allow	 investigation	
and	application	of	different	devices.19

One of the main barriers in accessing AT in less 
resourced	settings	is	the	lack	of	funds.	Limited	financial	
resources, lack of leadership and governance in many 
countries	 have	 a	 major	 impact	 on	 availability	 and	
accessibility of AT.22,23 In addition, service delivery 
including referral, assessment, funding, ordering, product 
preparation,	 fitting,	 adjusting,	 user	 training,	 follow-up,	
maintenance and repairs, hinder the use of AT.24
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Lack	of	personnel	with	proper	training	in	appropriate	
mobility	device	services	is	also	a	major	barrier.	In	many	
developing countries like India, production of mobility 
devices is done only on a small scale, or perhaps not 
at all, due to limited access to materials, machinery and 
expertise.25

METHODOLOGY

A survey was conducted through a questionnaire 
among a sample of about 100 PwDs belonging to all 
age	 from	 different	 cities	 of	 India.	 The	 questionnaire	
was distributed to occupational therapists working 
in	 different	 parts	 of	 India.	 With	 their	 help	 the	 PwDs	
were interviewed and the data were collected through 
electronic media. In case of children their parents/ 
guardians were interviewed. Both the persons who were 
already using assistive devices and those who were in 
need of assistive devices were included. Among those 
waiting for assistive technology, there were participants 
who had used it previously and been forced to discontinue 
because of some reasons.

The	 questionnaire	 contained	 18	 multiple	 choice	
questions related to the problems associated with the 
use of AT. For the study each participant was separately 
interviewed to identify the problems related to the use 
of AT. Interviewing participants separately provided an 
opportunity to them to speak freely about what restricts 
them to use AT. The research questions that guided this 
study were categorized in following sections: 

 z General	Information

 z Type of disability

 z Affordability	and	quality	of	AT

 z Repairing and maintenance of AT 

 z Psychosocial barriers

 z Awareness and Policies regarding use of AT

In addition to the survey, the literature available on 
barriers to the use of AT in India was also reviewed as 
a part of study in order to identify current barriers to 
effective	incorporation	of	AT	among	PwDs.

ANALYSIS OF SURVEY

While	AT	improves	the	quality	of	life	of	persons	by	
facilitating activities of daily living, there are also many 

barriers to their use. This study aims to describe these 
barriers among PwDs in India.

Analysis of interviews is represented in table 1.

Table 1: Analysis of Interview

S. 
No.

Question 
Related To Categories Percentage

1. Age

0–3	years	old None
4–22	years	old 45%
23–59	years	old 55%
60 years old + None

2. Disability

Physical Disability 65%
Intellectual Disability 30%
Learning	Disability 30%
Hearing Impairment 5%

3. Work	Status
Full time 63%
Part time 29%

Non-working 8%

4.

Contribution 
of AT to 
improve 
life-style

Strongly Agree 80%
Agree 20%

Disagree None

5.

Barriers 
faced in 
getting/ 

using right 
AT

Lack	of	funding 38%
Lack	of	knowledge	
on what AT devices 

are available
5%

Lack	of	skilled	
professionals 
to make good 

recommendation

37%

Frustration using AT 20%
Incompatibility with 

higher tech AT 10%

Transport problems 
due to lack of user-

friendly environment
12%

Lack	of	awareness 48%
High cost 40%

Lack	of	training 30%
Repair and 

maintenance 80%

6.

Perception 
of Family 
members/ 
Society

Normal behavior 58%
Show Sympathy 26%
Avoid Interaction 11%

Treat badly 5%
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RESULT AND DISCUSSION

With	rising	life	expectancy,	there	is	a	rapid	increase	
in the number of elderly persons worldwide. The need 
for elderly care in India is similar to the global scenario 
with some factors pertinent to India like a changing 
family system, a rural urban divide, gender-based beliefs 
and	a	lack	of	facilities	that	need	to	be	addressed.	Lack	
of	awareness	about	new	assistive	devices	was	a	major	
hindrance in using AT by elderly population in India.

India is a developing country and around 30% of 
total	population	lives	below	the	poverty	line.	The	major	
barriers for not making use of AT were found to include 
lack of funding and high cost of these devices. Most 
of them do not earn enough to buy these devices and 
depend	totally	on	Government/	NGOs	for	funding.	Even	
if	they	manage	to	get	these	devices	the	next	major	issue	
is the repairing and maintenance of the device which is 
again	very	costly	and	unaffordable	for	such	people.

The	prime	barrier	faced	by	people	who	are	financially	
sound	 is	 the	 scarcity	 of	 skilled	 professionals.	 Lack	 of	
awareness about newer and quality devices amongst 
these professionals restricts them to recommend a 
compatible device. Some of the existing users got 
information from various other sources, such as friends 
and	the	media.	Another	major	barrier	to	the	effective	use	
and implementation of AT is the lack of training facilities 
for the instructors. As a result, they are unable to give 
complete information about the use and maintenance of 
prescribed devices.

The socio-psychological attributes greatly hinder the 
adoption of AT. Sometimes the unintentional negative 
social behavior promotes a sense of positive discrimination; 
pity and sympathy for PwDs which can make them feel 
self-conscious resulting in hindering the adoption of AT. 
Curiosity and unwanted attention from others can also lead 
to discrimination, thus hindering its usage.

The survey gives people a chance to share their 
experiences and opinions about AT with researchers and 
policy-makers who make guidelines and regulations 
for these technologies. The results show that multiple 
barriers exist for the use of assistive devices for PwDs in 
India	which	may	have	a	major	impact	on	their	lives	and	
livelihoods and may reduce their quality of life. Most of 
the people surveyed in this study believe that the use of 
proper AT can reduce stress and as a result can help to 
improve their quality of life so that they would be able to 
contribute greatly towards society.

CONCLUSION

The	 first-time	 users	 faced	 economic	 barriers,	
availability barriers, awareness barriers and 
psychological barriers, whereas persons already using 
AT faced repair and maintenance barriers, accessibility 
barriers and psychological barriers in addition to the 
barriers	 encountered	 by	 the	 first-time	 users.	 To	 sum	
up, lack of awareness and unavailability of repair/
maintenance	services	is	considered	to	be	a	major	barrier	
for existing users. Consequently, they do not feel any 
significant	improvement	in	their	quality	of	life	because	
of	poor	accessibility	and	difficulty	in	finding	a	place	to	
repair assistive devices.

Thus there is a need for expansion of current 
technology adoption models to give them an increasingly 
balanced outlook. Therefore, in order to increase the 
use of AT, there is a great need for skilled occupational 
therapists who can understand the feelings and 
experiences of PwDs. Also the local infrastructure and 
accessibility facilities, heightening public awareness, 
ensuring funding and a continuous supply of assistive 
devices supported by maintenance services should be 
improved. Persons with physical disabilities should be 
helped to gain more knowledge about assistive devices, 
especially about the availability of more modern ones. 
They should be given support to modify their physical 
and social environments.
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ABSTRACT

Background: Sprinting is an essential component in many sports and can distinguish between good and 
better athletes during team sports performance. The sprint test is used to discriminate players performance 
across	different	ages	and	levels	of	competition	and	the	inter	sprint	trial.	It	is	thought	that	this	information	
would be of importance to strength and conditioning coaches in analyzing and planning the sprint and 
resistance	training	of	field	sport	athletes	in	and	around	Belagavi	city.

Objective:	The	primary	objective	of	 this	study	 is	 to	quantify	 the	 time	 taken	 to	perform	40	yard	dash	 in	
young	athletes	aged	18–25	years.	The	secondary	objective	 is	 to	 set	 concrete	data	which	will	prove	as	a	
base	line	for	any	other	studies	which	will	involve	designing	rehabilitation	and/or	fitness	protocol	for	Indian	
athletic population

Methodology:	132	athletes	(n=132)	were	screened	for	the	study.	The	normative	data	was	collected	for	the	
40	yard	dash	test.	Age	criteria	was	18-25	yrs.	Speed	of	every	participant	was	recorded.

Result: The results of this study found that 40 yards DASH Test performance of male participants of mean 
age 20.31±2.21 ranged from 4.00-6.90 seconds and female participants of mean age 20.22±1.97 ranged from 
4.00-6.87	seconds.

Conclusion: This study concluded that the values of 40 yard DASH Test ranged between 4.00-6.90 for both 
genders with male athletes showing better performance than females.
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INTRODUCTION

Speed is an essential component in many sports 
that can distinguish between good and better athletes 
during various sports performance.1 The sprint 
includes	different	phases	including	first	step	quickness,	
acceleration, maximum velocity and deceleration. First 
step	quickness	is	the	first	0-5m	phase	of	sprinting	which	
is usually included in the acceleration phase, particularly 

characterized by foot initiation and high propulsion force 
2-3 and is of extreme importance as the performance of 
sprinting relies on this phase.4-6 Acceleration is the next 
phase that is initiated to generate maximum velocity 
throughout the performance till last 5m distance prior 
to	the	finishing	line	which	needs	large	muscles	of	lower	
limb to be powerful.6 Sprint performance is essential 
component in many sports for a multitude of reasons 
from winning a race to providing an advantage during 
sprint duels that allow players to reach the ball before 
the opponent.8 Hence, improving training methods 
to enhance sprint performance in athletes is of great 
importance which can be achieved through long-term 
strength training program.7

In many sporting activities such as tennis, squash, 
basketball, soccer, the athletes never attain maximum 
speed during sprinting. In fact, sprints most frequently 
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occur	 over	 very	 short	 distances	 (0–10	 m)	 from	 both	
standing and rolling starts. Consequently, the speed over 
the	first	steps	and	the	ability	to	accelerate	quickly	would	
be considered of greater importance.9,10 A total seven 
studies reported the reliability of over ground sprinting 
in youth population.11-13 Intra- and inter day sprinting 
distances	 of	 10,	 20,	 30	 and	 40	 m	 ranged	 from	 0.83–
2.07%.	Intra-	and	inter-day	distances	ranged	from	0.88	
and	0.98	for	10–40	m	and	person	correlation	coefficient	
from	0.90–0.97.14–17

Yetter et al., found that Heavy Back Squat(HBS) 
treatment	 produced	 significantly	 greater	 speeds	 than	
cycling during the 10- to 20 m interval and Heavy Front 
Squats(HFS) during the 30- to 40-m interval following 6 
bouts of sprint interval training performed over 6 weeks 
period.18 Hence, multidimensional nature of sprint 
running	that	demands	different	levels	of	muscle	activation	
can be achieved by incorporating HBS into the warm-up 
procedure. This is a very important topic of research that 
has not been adequately investigated as sprint test has 
an ability to discriminate players performance across 
different	 ages	 and	 levels	 of	 competition	 and	 the	 inter	
sprint	 trial	 effect.	 In	 fact,	 the	 data	 obtained	 through	
sprint test can be turned into valuable information on 
the unique physiological demands of various sports 
performance. Additionally, such a test can guide coaches 
more	 effectively	 to	 design	 conditioning	 and	 training	
programs across a season and also can help them to 
better	understand	differences	between	players.

MATERIALS & METHODOLOGY

Materials Used:

 z Consent form

 z Data collection sheet

Apparatus and Equipment:

 z Measuring Tape

 z Cones

 z Stopwatch

Methodology: Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 132 young adults were recruited to the 
study	 after	 fulfilment	 of	 eligibility	 criteria.	 A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 

were from the various institutes and sports academies in 
and around Belagavi city. Demographic characteristics 
of the participant, including their age, gender, age at 
start of sporting event and years of playing were noted. 
Athletes	within	the	age	group	of	18-25	year	of	age	both	
male and female who were willing to participate were 
included in the study. Participants were excluded if there 
were any musculoskeletal problems such as fracture and 
sprain/strain of lower limb in the past 1 year, existing 
neurological, respiratory or cardio vascular problems or 
any other condition leading to limitation in 40 yard dash 
test performance.

Outcome measures

40 Yard Dash Test :

Equipment Required: Measuring tape/measured track, 
stop watch, cone markers, unobstructed grass/track 
surface of 60 yards.

Procedure: Aim of this test is to determine acceleration 
and a reliable indicator of speed, agility and quickness. 
The test involves running a single maximum sprint over 
40 yards, with the time recorded. A thorough warm up is 
given, including some practice starts and accelerations. 
Test is started from a comfortable stationary 3-point 
stance position, a position that is most familiar to athlete. 
The front foot must be on or behind the starting line. 
The starting position to be held for 3 seconds prior to 
starting.	The	subjects	are	allowed	to	across	the	starting	
line, but no rocking movements are allowed. The tester 
provides hints to maximize speed and encouragement to 
continue	running	hard	past	the	finish	line.

The results are obtained from two trials. Best time 
is recorded on the nearest 2 decimal places. The start 
is	 taken	 from	 the	 first	 movement	 or	 when	 the	 timing	
system	 is	 triggered,	 and	 finish	when	 the	 chest	 crosses	
the	finish	line.24

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed 
and number of years played with best time was analysed 
using	 Karl	 Pearson’s	 correlation	 coefficient	 method.	
Comparison of male and females with mean best time, 
mean	 of	 first	 and	 second	 attempts	 speed	 score,	 mean	
number of years played and BMI were analysed using 
t test.
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RESULTS

132 healthy participants were included in the study. 
As shown in Table.1, more number of male participants 
were	included	(n=95)	as	compared	to	female	participants	
(n=37).	The	mean	age	was	20.28±2.14	and	there	was	no	
significant	 difference	 in	 mean	 age	 between	 male	 and	
female participants.

Table 1: Distribution of male and females with mean 
age in the study

Gender No % Mean ± SD
Male 95 71.97 20.31 ± 2.21

Female 37 28.03 20.22 ± 1.97
Total 132 100.00 20.28	±	2.14

Table 2: Normality of best time in the study by gender

Best time
Total Male Female

Range No Range No Range No
Excellent 4.00-5.12 16 4.00-5.04 10 5.00-5.72 6
Good 5.13-6.10 94 5.05-5.79 68 5.73-6.50 26
Poor 6.11-6.90 22 5.80-6.90 17 6.51-6.87 5
Total 4.00-6.90 132 4.00-6.90 95 4.00-6.87 37

Mean ± SD 5.62 ± 0.49 5.43 ± 0.37 6.12 ±0 .39

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<mean+SD	and	Poor:	>mean+SD

Table.2	shows	no	significant	difference	in	normality	
of best time in both male and female participants. Among 
95 male and 37 female participants included in the study, 
10	male	and	6	female	fell	under	excellent	category,	68	
male and 26 female fell under good category and 17 
male and 5 female performed poorly.

In this study it is found that 40 yards DASH Test 
performance of male participants of mean age 20.31±2.21 
ranged from 4.00-6.90 seconds and female participants 
of	mean	age	20.22±1.97	ranged	from	4.00-6.87	seconds.

Table 3: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time 
with

r-value t-value p-value
BMI -0.1388 -1.5986 0.1123

Speed 1st attempt 0.9243 27.6136 0.0001*
Speed  2nd attempt 0.9287 28.5612 0.0001*
No. years played 0.0992 1.1364 0.2579

*p<0.05

As narrated in Table.3, positive correlation was 
found	between	best	time	with	speed	at		first	and	second	
attempt. BMI and Number of years played did not found 
to have a correlation with best time.

Table 4: Comparison of male and females with mean 
of first and second attempts speed scores by t test

Gender
First attempt 

speed
Second attempt 

speed
Mean ± SD Mean ± SD

Male 5.48	±	0.39 5.50 ± 0.41
Female 6.14 ± 0.43 6.28	±	0.54
Total 5.67 ± 0.50 5.72 ± 0.57

t-value -8.5033 -8.8897
p-value 0.0001* 0.0001*

*p<0.05

As shown in Table.4, a comparison of male and 
female	 with	 mean	 of	 first	 and	 second	 attempts	 speed	
scores	found	to	have	a	significant	difference.

DISCUSSION

The	primary	objective	of	this	study	was	to	quantify	
the time taken by the athlete to perform 40 yard dash test. 
The	secondary	objective	was	to	set	concrete	data	which	
would prove as a base line for any other studies that 
would	 involve	designing	a	 rehabilitation	and/or	fitness	
protocol for Indian athletic population. Percentage of 
male participant included were 71.97 as compared to 
28.03	of	female	participants.	Out	of	the	total	population	
included	 in	 the	 study	 (n=132),	 16	 samples	 fell	 under	
excellent	category,	98	participant	showed	good	time	and	
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19 samples performed poorly. Speed in 1st as well as 2nd 
attempt	had	positive	correlation(r=0.924)	and	(r=0.928)	
with number of years played. Here comparison of male 
and female with mean of 1st and 2nd attempt speed scores 
was	 done	 and	 showed	 significant	 (p-value=0.0001)	
speed scores in both the attempts.

The study done by Nesser et. al. concluded that 
both	10-m	sprint	and	5-step	jump	can	be	used	to	predict	
40-m sprint performance. He explained the importance 
of a quick start and rapid acceleration, strength of knee 
flexors	 and	 hip	 extensors	 to	 propel	 the	 body	 forward,	
and the capacity of these muscles to rapidly contract and 
produced the force needed to create velocity concurrent 
with 40-m sprint performance.20Another study conducted 
by	Mike	Yetter	and	Gavin	Moir	showed	that	heavy	back	
squat	 treatment	 produced	 significantly	 greater	 speeds	
than cycling during the 10- to 20 m interval, although 
the	improvements	were	not	significantly	different	from	
the	heavy	front	squat	treatment.	It	is	difficult	to	explain	
this improvement in terms of the mechanical similarities 
between the back squat movement and the sprinting 
movement during this phase. The improvements by 
heavy front squat during the 10- to 20-m interval 
were less than those recorded during the 30- to 40-m 
interval.	It	is	possible	that	the	improvements	reflect	the	
importance of the knee and ankle musculature during the 
10- to 20-m interval of sprinting.18

Ronnestadand	 Ellefsen	 identified	 that	 the	
preconditioning exercise performed with whole 
body vibration at 50 Hz may enhance 40 m sprint 
performance.19Another study was conducted by Jason 
B.	Wincheste,	 et	 	 al	 	The	 results	of	 this	 study	 suggest	
that performing a static stretching  protocol following 
a dynamic warm up will inhibit sprint performance 
in collegiate athletes.21 Abrantes,et al. concluded that 
professional players exhibited higher performances in 
sprint	test	that	seems	to	be	the	result	of	a	combined	effect	
of age and level of competition. In all groups, the fatigue 
effects	were	the	strongest	between	5th	to	the	7th	sprint,	
which may help the coaches to plan the training more 
effectively.	Lamb	K	concluded	that	individuals	between	
age group of 16-24 spent twice time as compare to their 
older counterparts.22

CONCLUSION

This study concluded that the values of 40 yard DASH 
Test ranged between 4.00-6.90 for both genders with male 
athletes showing better performance than females.

Limitations & scope

 z Male female ratio ratio 1:3

 z Type of sports and its ratio was not measured

Practical applications: The result of the present study 
can be used as a reference for (40 yard dash ) sprint 
performance	 test	 as	well	 as	 by	fitness	 professionals	 to	
check prognosis after training.
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ABSTRACT

Background: Menstruation in India has been always surrounded by many myths and traditional beliefs, 
which can, not only lead to ignorance in females regarding the facts about menstruation but also encourage 
a faulty perception of the physiological process. Hence this research was undertaken to assess varied 
Attitudes, Beliefs and Customs about menstrual health in urban and rural adolescents through a pre-validated 
questionnaire.

Method: A retrospective, cross-sectional study was conducted amongst 300 adolescent girls from the rural 
belt	of	Khopoli	and	urban	section	of	Mumbai,	Maharashtra,	with	urban	to	rural	ratio	of	1:1,	with	the	help	of	
a pre-validated questionnaire. Data were analysed statistically by simple proportions.

Results: The study revealed that ‘curse	 of	 God’,	 ‘removal	 of	 impure	 blood’	 etc	 were	 the	 responsible	
for the menstrual cycle. Uterus was considered as the body part that discharged blood. Maximum study 
subjects	irrespective	of	their	place	of	residence	found	it	easy	to	discuss	personal	matters	like	those	related	
to menstruation with their mother.

The	most	common	beliefs	in	both	the	groups	were	that	the	menstruating	girl	shouldn’t	wear	new	clothes,	
should	not	touch	particular	objects,	should	not	enter	temples	and	should	not	attend	social	functions.	The	
prevalence of these beliefs, was however, more in the rural population in comparison with the urban 
population.

Conclusions: Based	upon	the	findings	of	research,	we	conclude	that	even	though	the	girls	living	in	an	urban	
have	parents	with	a	higher	education	qualification	as	compared	 to	 the	girls	with	a	 rural	 setup,	 there	are	
various myths and beliefs surrounding menstruation in both the setups.
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INTRODUCTION

Menstruation,	as	understood	in	a	layman’s	language,	
is the monthly discharge of blood from the vagina, to 
prepare the body for the possibility of pregnancy. The 
physiology of menstruation is primarily governed by the 
cyclical	fluctuation	of	hormones-ovarian	oestrogen	and	
progesterone, taking place in the body.

Apart from being extremely important for the 
continuation of human race, menstruation can also 
serve	 as	 a	 health	 indicator	 of	 a	 woman’s	 body.	 The	
hormonal changes that take place during menstruation 
have	 various	 effects	 on	 the	 different	 systems	 of	 the	
body.	 Oestrogens	 are	 C-18	 steroids	 synthesized	 from	
cholesterol in the ovary is a mediator of a multitude of 
biological functions.1 Several forms of oestrogen are 
active within the female body. The oestrogen receptors 
are found in hair, skin, bone, soft tissues, adrenal gland, 
thyroid gland — to name a few sites .1 Therefore, the 
level	 of	 oestrogen	 fluctuation	 is	 extremely	 important	
for the normal functioning of the systems/organs with 
oestrogen receptors.
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India is a land of cultural and social diversity 
along with co-existence of various religions. The social 
practices	of	Indian	diaspora	differ	not	only	with	religion,	
castes and beliefs, but also with geographical, economic 
and educational subdomains. The day to day activities of 
the	people	are	also	majorly	governed	by	the	part	of	the	
socio-cultural ecosystem that they belong to.

The	 various	 socio-cultural	 domains	 have	 different	
viewpoints regarding menstruation and the menstrual 
blood. Many of them pose restrictions on the menstruating 
women.2	 Majority	 of	 these	 restrictions	 arise	 from	 the	
ignorance induced stigma attached to menstruation. This 
stigmatization has led to formulation of various myths 
and practices surrounding menstruating women. 

In many societies menstruation also encompasses an 
element of secrecy, where, although menarche may be 
celebrated as a developmental milestone, menstruation 
is regarded as something about which women should 
always be discreet .3 Such is the level of discretion, that 
various euphemisms are used to address it public, or 
many a times, even privately. There is no evident reason 
known for menstruation to be perceived as “impure” 
or menstruating women to be perceived as “unclean” 
but one of the theories endorsed by western medicine 
and science is that being male is considered “normal” 
and therefore the male body is ideal .3 This results in 
most women internalizing the idea that something 
is fundamentally wrong with their bodies. 3 This 
misinterpretation	 can	 negatively	 affect	 the	 symptoms	
experienced during menstruation and have a negative 
effect	on	the	overall	body	image	of	the	woman.

There	 is	 a	 belief	 that	 menstruation	 affects	 the	
performance	 of	 women,	 by	 making	 it	 difficult	 to	
concentrate,	 displays	 poor	 judgement,	 lacks	 physical	
coordination,	exhibits	decreased	efficiency,	and	performs	
less well at school or at work.3 

Despite	 lacking	 in	 scientific	 evidence,	 subscribing	
to	 such	 belief	 could	 lead	 to	 a	 restriction	 of	 women’s	
opportunities in the workplace and as contributors to 
society in general, and this could be an important source 
of discrimination against women in society.3

The perception of menstruation that a young 
girl constructs, depends on— how she is introduced 
to menstruation, how people around her perceive 
menstruation and how aware she is about the physiology 
of menstruation. Hence this research proposes to study 
the Attitudes, Beliefs and Customs about menstruation 
in urban and rural Adolescent females.

METHODOLOGY

This cross-sectional study was conducted on 300 
subjects	 in	 the	 age	group	of	10-19	years.	 	Descriptive	
survey	research	design	was	adopted	for	the	study.Written	
informed	 consent	 was	 taken	 from	 all	 study	 subjects.	
Ethics Clearance for the research was taken from the 
Institutional Research Committee of The D.Y. Patil 
University by submitting a written detailed methodology. 
The	 study	 subjects	 comprised	 of	 a	 convenient	 sample	
of 300 adolescent girls, equally distributed over the 
rural	 belt	 of	 Khopoli	 and	 urban	 section	 of	 Mumbai,	
Maharashtra, with urban to rural ratio of 1:1.

As	 per	 the	 Review	 of	 Literature,	 a	 detailed	
questionnaire was drafted and it was validated by 2 
experts. A pilot study was conducted and appropriate 
modifications	were	made	as	per	the	suggestions	from	the	
results of the pilot study.

DATA ANALYSIS, REPRESENTATION & 
RESULTS

This	 data	 was	 analysed	 using	Microsoft	Word	 and	
Excel and the charts and graphs were prepared with 
Excel. The quantitative data was expressed as Mean ± SD. 
and qualitative variables as proportions in the study Data 
representation	was	done	by	Microsoft	Word	and	Excel.

Table 1: Socio-demographic profile of urban and 
rural population

Urban Rural
1. Age (years) 16 ± 3(years) 14 ± 1(years)

2.Age of 
menarche 12 ± 1 (years) 13 ± 1 (years)

3. Type of 
school

77%- Private,
23%-Government

53%-Government,
47%- Private

4.Proportion 
socio-economic 

status (As per the 

Kuppuswami	scale)

12%- low
27%-middle
28%-	high

23%- low
20%- middle

5.Mother’s	
education

71%-	Literate
26%- Illiterate/

Matriculate

18%-	Literate
47%- Illiterate/

Matriculate

6. Father’s	
education

73%-	Literate
18%-	Illiterate/

Matriculate

25%-	Literate
43%- Illiterate/

Matriculate
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Inference:	The	economic	profile	and	educational	status	of	the	parents	was	better	in	the	urban	population	than	the	
rural population. The mean age for menarche in the urban population was earlier than rural population.

Table 2: Beliefs and Customs:
Rural Urban

1. What	is	the	cause	of	menstruation?
Natural process 107 girls (71%) 127	girls	(85%)

Didn’t	know	the	cause 26 girls (17%) 10 girls (7%)
Curse	of	God 11 girls (7%) 7 girls (5%)

2. What	is	the	reason	for	menstruation?
Removal of impure blood 91 girls (61%) 70 girls (47%)

Reproduction 28	girls	(19%) 67 girls (45%)
Don’t	know 34 girls (23%) 6 girls (5%)

3. From	which	organ	does	menstrual	blood	come	from?
Uterus 16 girls (11%) 88	girls	(59%)

Urinary bladder 52 girls (35%) 28	girls	(19%)
Don’t	know 70 girls (47%) 19 girls (13%)

TABLE 3: Various practices followed by the menstruating women

Menstruating Women Rural Urban
1.	Shouldn’t	wear	new	clothes 72	girls	(48%) 33 girls (22%)

2.	Shouldn’t	touch	particular	objects 87	girls	(58%) 46 girls (31%)
3.	Shouldn’t	enter	temples 124	girls	(83%) 88	girls	(59%)

4.	Shouldn’t	attend	social	functions 69 girls (46%) 25 girls (17%)

Inference: It shows the various myths/practices surrounding menstruation. The most common practices (rural 
>urban)	 )are	 that	 the	menstruating	girl	 shouldn’t	wear	new	clothes,	 shouldn’t	 touch	particular	objects,	 shouldn’t	
enter	temples	and	shouldn’t	attend	social	functions.

Table 4: Ease of Communication on matters related to menstruation

Rural Urban
Difficult Easy Difficult Easy

Teacher 86% 11% 66% 35%
Mother 10% 90% 5% 91%
Father 92% 4% 75% 19%
Sister 19% 76% 7% 83%

Close Friend 23% 62% 11% 85%

Inference: 90% girls from the rural population and 
91% urban girls could easily discuss menstruation with 
their mothers. 11% girls from the rural population could 
discuss it with their teachers in comparison to 35% urban 
girls. Only 4% girls from the rural population could 
communicate freely with their fathers in comparison to 
19% urban girls.

DISCUSSION

The Attitudes, Beliefs and Customs about 
menstruation in urban and rural Adolescent females were 
studied in this research through a survey based study.

This study throws light on various factors that could 
influence	 the	 perception	 of	 menstruation	 in	 a	 young	
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girl’s	life,	which	could	in	turn	influence	her	transition	to	
womanhood	and	also	have	an	influence	on	the	variety	of	
symptoms that she experiences, related to menstruation, 
during the course of time.

It was found that the girls residing in urban areas got 
their menarche sooner than the girls residing in the rural 
areas, which is dependent on the interaction between 
genetic and environmental factors and corroborates with 
previous evidence in literature 4-6.

The educational status of the parents residing in the 
urban areas was better as compared to those residing 
in the rural areas. However, the educational status of 
the parent was not always indicative of the level of 
awareness about matters relating to menstruation.

Level of preparedness: It was observed that 12% 
of girls from the urban population and 16% from the 
rural population were not prepared for the menstrual 
cycle and had no prior knowledge about it. This lack of 
preparedness could come as a shock to the young girls as 
she could think of the menstrual blood to be pathological 
and could perceive menstruation as a disease in itself. It 
can also lead to the lack of openness about the problems 
faced by the girls regarding their monthly cycle, which 
could be a potential health hazard.

Etiology of menstruation: 5% of the girls from the urban 
population and 7% of the girls from the rural population 
thought that menstruation is caused due to curse of 
God.	This	could	be	because	of	the	scriptures	of	various	
religions shedding light on the cause of menstruation 2. It 
can further perpetuate the myth of menstrual blood being 
‘impure’.	This	can	also	be	 the	cause	of	 formulation	of	
various myths in the society about menstruation 2,3.

61% rural girls and 47% urban girls believe the reason 
for	 the	monthly	 discharge	 of	 the	 blood	 from	a	woman’s	
body	 is	 the	 removal	of	 ‘impure	blood’.	This	 is	 alarming	
scenario considering 16% rural population and 12% 
urban	 population	wasn’t	 prepared	 for	menstruation.	This	
could mean that the source from which the girls got their 
knowledge about menstruation was not completely reliable.

As observed from the study, mothers were the 
primary source of knowledge about menstruation. 
Therefore,	for	the	majority	of	the	girls,	their	mothers	are	
the link that could help them perceive menstruation as 
either a curse or a boon— a boon that is involved in the 
creation of life and is therefore extremely important in 

the continuation of the human race and maintenance of a 
normal healthy body in females.

Behaviour during menstruation: 44% rural girls and 
25% urban girls kept menstruation a secret and 44% 
rural girls and 19% urban girls were embarrassed by 
it. The cause of the secrecy and embarrassment could 
be because of them viewing menstrual blood as impure 
and thereby feeling that they themselves as a whole, are 
impure. 13% rural girls and 12% urban girls also felt that 
the	people’s	behaviour	around	them	changed	negatively	
when they were menstruating. This could further promote 
their belief that menstruation something to be ashamed 
of rather of thinking of it to be physiological. This 
could lead to them being reluctant in performing certain 
activities,	specifically	during	that	time	of	month,	which	
could	have	a	negative	 impact	on	 their	 self-confidence,	
self-esteem and growth over the years.

Systemic symptoms experienced before and during 
menstruation: The most common symptoms experienced 
by the girls during their menses included stomach pain, 
low back pain, breast tenderness, abdominal bloating, 
mood disturbance, nausea 11. Premenstrual syndrome is 
significantly	associated	with	increase	of	BMI,	sedentary	
life style, exposure to passive smoking, positive family 
history	of	PMS,	excessive	coffee	drinking,	and	frequent	
consumption of fast food 10 which are more suggestive 
of	 an	 urban	 lifestyle,	 corroborating	 with	 our	 finding,	
that the urban girls had greater prevalence of the pre-
menstrual symptoms as compared to rural girls.

Absenteeism from school: 39% urban girls and 9% 
rural girls missed school because of intolerable stomach 
pain and back pain. 27% urban girls and 22% rural girls 
missed their school because of weakness in their body.  

Common myths: The most common myths observed in 
both	the	sections	were	that	the	menstruating	girl	shouldn’t	
wear	new	clothes,	touch	particular	objects,	enter	temples,	
and attend social functions. These myths were more 
prevalent in the rural areas than in the urban areas.

Nevertheless a relatively high prevalence of these 
myths in urban areas prove that the low socio-economic 
status	or	higher	 illiteracy	 rates	can’t	be	 solely	account	
for the existence of such myths.

Lack of support system: 92% rural and 75% urban girls 
found	 it	difficult	 to	discuss	personal	matters	 like	 those	
related to menstruation with their teachers and fathers. 
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Despite having primary sex education as a part of their 
curriculum, many girls were uncomfortable discussing 
matters related to menstruation with their teachers.

Even though 90% rural girls and 91% urban girls 
found it easy to discuss matters related to menstruation 
only with their mothers. Therefore, we postulate that a 
large number of girls lack the support system that they 
might be in need of to accept this natural phenomenon 
that is, clearly, looked down upon by many in the society. 
The penetration of mass media across the masses is much 
more in urban population in comparison to the rural 
population. The presence of relatively more numbers 
of educated and working mothers have helped to boost 
the	confidence	of	the	daughters	to	accept	themselves	as	
equal and important parts of the society.

Level of physical activity: During their menses, the 
number of girls who performed any form pf physical 
activity dropped to 19% for 2-3 days/week and 4% for 
4-7 days/week.

The drop in this level of physical activity could 
be multi factorial. 25% urban girls and 13% rural girls 
experienced fatigue during their menses, which could 
be one of the factors. As mentioned earlier, 44% rural 
girls and 25% urban girls liked to keep menstruation a 
secret, and 44% rural girls and 19% urban girls were 
embarrassed	by	it.	This	could’ve	led	to	them	refraining	
from practicing certain activities. The girls could have 
also thought that they should refrain themselves from 
performing physical activities while menstruating as 
they	wouldn’t	have	known	about	the	normal	physiology	
about menstruation.

Changes in the physical appearance of the body: 38%	
rural girls and 27% urban girls had negative feelings 
about the changes in the shape and size of their breasts. 
These changes in the body are most often physiological 
in nature and negative feelings towards them implies that 
the girls were not completely aware of the importance of 
their menstrual cycle.

CONCLUSION

We	 have	 found	 in	 our	 study	 that	 menstruation	 is	
attached to a lot of stigmatisation which is carried on 
for generations at end is nurtured further by ignorance 
of common people about menstruation and its role in 
normal female physiology.

Our study also shows that this ignorance seen in the 
study population is irrespective of the educational status 
of	the	subjects.	However	there	is	a	clear	demarcation	in	
knowledge about menstruation in   the urban versus the 
rural population.

RECOMMENDATIONS

The communication gap between the parents and 
the daughters and the teachers and the student should be 
avoided as this may lead to formation of various wrong 
notions. The seminars related to menstruation should not 
only be restricted to girls, but also to the boys as they are 
the other half of the society; and the society as a whole, 
should be comfortable with the concept of menstruation 
as a whole.
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ABSTRACT

Background: Stroke is a dominant root of functional disability and altered quality of life among the people 
residing in the developed countries. Now days, Constraint induced movement therapy (CIMT) and Bimanual 
Task	training	(BMT)	has	emerged	as	optimal	motor	care	for	stroke	population.	Although,	the	efficacy	of	
these	two	regimens	were	analyzed	in	pediatrics	population,	evidence	stating	its	effectiveness	 in	adults	 is	
lacking,	which	warrants	 further	 research.	Hence,	 the	purpose	of	 this	 study	was	 to	compare	 the	effect	of	
constraint induced movement therapy to bimanual task related training for stroke patients.

Method:	30	subjects	in	the	age	group	of	50-65	years,	diagnosed	as	stroke	with	paresis	of	dominant	arm	(Grade	
4	on	Brunstorm	),	were	randomized	in	two	groups.	15	subjects	were	subjected	to	CIMT	while	the	remaining	15	
subjects	were	given	bimanual	task	training	to	improve	motor	hand	function.	The	outcome	of	interest	included	
were	Action	Research	Arm	Test	(ARAT)	and	Nine	peg	hole	test	(NHPT).	CIMT	was	administered	3	hours,	five	
times	a	week,	for	4	weeks.	BMT	was	provided	1	hour	five	times	a	week,	for	four	weeks.

Results:	On	unpaired	 t-test,	 both	 the	groups	were	 found	 to	be	 significant	 at	p<0.01.	 	However,	 there	 is	
significant	change	with	ARAT	and	NHPT	for	CIMT	than	BMT	AT	p<0.01

Conclusion: Constraint induced movement therapy appears to be optimal treatment options for improving 
the	motor	hand	function	in	subjects	with	stroke	

Keywords: Constraint induced movement therapy, Bimanual task training, Motor Hand Function, Action 
research arm test, Nine hole peg test
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INTRODUCTION

Stroke	is	a	major	cause	of	functional	disabilities	and	
decrease in quality of life of people living in industrialized 
countries. Reduced upper limb function impacts on ability 
to perform activities of daily living, which is likely to 
reduce independence and increase burden of care due 
to hemiparesis following the stroke.1 Despite millions 
of dollars being spent annually for stroke rehabilitation, 
evidence	 that	 supports	 the	 efficacy	 of	 stroke	 motor	
rehabilitation is limited, making interventions that reduce 
the impact of hemiparesis a priority.2

Many of these are traditional treatments that have 
focused	on	 regaining	control	over	 reflexive	movement	
patterns using muscle activation techniques. Recent 
innovations in technology have allowed non-invasive 
examination of brain physiology leading to new 
theories on recovery of movement control and new 
ways	to	measure	the	effects	of	therapeutic	interventions.	
Rehabilitation scientists are revisiting old models of 
movement control, while a new understanding of human 
motor performance become available.3  Rehabilitation 
for patients is fundamentally a process of relearning how 
to move to carry out their needs successfully. Research 
in motor control and motor learning has only recently 
begun to make an impact on he practice on rehabilitation. 
Motor	learning	need	not	be	rigidly	defined	in	order	to	be	
effectively	studied.4

Extensive research showed that the chronic lack 
of use of the upper extremity induced in monkeys 
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by unilateral sectioning of the dorsal cervical and 
upper thoracic spinal nerve roots (i.e.somatosensory 
deafferentation)	 could	 be	 reversed	 several	 months	 to	
years later with a physical restraint applied to the contra 
lateral,	unaffected	arm.5

According to the theory of “learned non use”, 
repeated	 disappointment	 in	 attempts	 to	 use	 the	 affected	
arm in the acute and sub acute phases can lead to negative 
reinforcement	 of	 the	 use	 of	 the	 affected	 arm.	Although,	
motor function may gradually return as the combined result 
of spontaneous recovery and rehabilitation actual use often 
seems much less than potential use.6 Within	 the	past	 few	
years, however, an increasing number of stroke clinics 
in	 industrialized	 nations	 have	 begun	 to	 offer	 constraint	
induced movement therapy to treat chronic hemiparesis.7

It has been shown that CVA induced spasticity leads 
to	 significant	 slowing	 down	 of	 unimanual	movements	
,	 alteration	 of	 multi	 joint	 co-	 ordination,	 decrease	 in	
smoothness and segmentation (multiple peak velocity) 
of reaching and grasping movements.8 Remarkably, most 
of the goal directed movements in form of bimanual 
task training in which humans engage emerge from the 
brilliantly orchestrated and co-ordinated actions of both 
hands.	This	co-ordinated	behavior	appears	effortless	 in	
most cases, suggesting that the masterful controller, the 
central nervous system (CNS) is constrained by a set of 
rules that naturally reduce this complex co-ordinated 
control problem.9

Now days, Constraint induced movement therapy 
(CIMT) and Bimanual Task training (BMT) has emerged 
as optimal motor care for stroke population. Although, 
the	 efficacy	 of	 these	 two	 regimens	 were	 analyzed	 in	
pediatrics	population,	evidence	stating	its	effectiveness	
in adults is lacking, which warrants further research.

Hence, the purpose of this study was to compare 
the	 effect	 of	 constraint	 induced	 movement	 therapy	 to	
bimanual task related training for stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2015 and August 2016 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurgangabad,	
Maharashtra,	 India.	 Subjects	 were	 referred	 by	
their healthcare providers as well as recruited via 

advertisements in local newspapers and health 
magazines. Individuals were included if they were 
between age group of 50 to 65 years, diagnosed as  stroke, 
either ischemic or hemorrhagic with paresis of an arm, 
and without cognitive impairment. Exclusion criteria 
included  any psychological disorder, any neurological 
disorder,  any recent or acute fracture of upper limb, and 
any recent upper limb surgery. 

Following screening for inclusion, all eligible 
patients completed a standardized questionnaire, which 
included information pertaining to patient demographics, 
symptom presentation including duration and mechanism, 
history of previous episodes, treatment, and employment 
status. Patients were randomly allocated into two 
groups.	 15	 subjects	 were	 subjected	 to	 CIMT	while	 the	
remaining	15	subjects	were	given	bimanual	task	training	
to improve motor hand function. BMT was provided 1 
hour	five	times	a	week,	for	four	weeks,	while	BMT	was	
provided	1	hour	five	times	a	week,	for	four	weeks.

Outcome Measures: Outcome measures of Action 
research arm test (ARAT), and Nine Hole Peg test 
(NHPT) were captured at baseline, and 4 weeks. All 
outcome measures were assessed by an independent 
observer	 who	 was	 blinded	 to	 the	 patient’s	 group	
assignment.

The	ARAT’s	 is	 a	 19	 item	measure	 divided	 into	 4	
sub-tests (grasp, grip, pinch, and gross arm movement). 
Performance on each item is rated on a 4-point ordinal 
scale ranging from: 

3: Performs test normally

2: Completes test, but takes abnormally long or has 
great	difficulty

1: Performs test partially

0: Can perform no part of test

The maximum score on the ARTS is 57 points 
(possible range 0 to 57)

The Nine Hole Peg Test was conducted with the 
non	 affected	 arm	 first.	 Timing	 was	 performed	 with	 a	
stopwatch and recorded in seconds. The stop watch was 
started	when	the	patient	touches	the	first	peg.	The	stop	
watch was stopped when the patient places the last peg 
in the container.
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Fig. 1: Nine Hole Peg Test

Treatment:	The	CIMT	 subjects	wore	 a	mitten	 on	 the	
unaffected	 side	 to	 restrict	 movement	 and	 performed	
daily	activity	tasks	through	exclusive	use	of	the	affected	
side. The treatment comprised of unimanual activities 
forcing	 to	 use	 the	 affected	 arm.	 The	 intervention	 was	
delivered 4 hours a day, comprising CIMT for 3 hours, 
five	times	a	week,	for	4	weeks.

Functional bimanual task training was performed 
in	 a	 treatment	 room	 for	 1	 hour	five	 times	 a	week,	 for	
four weeks. During this process, daily activities were 
performed	 with	 an	 emphasis	 on	 using	 both	 affected	
and	 unaffected	 upper	 extremities	 simultaneously.	 The	
bimanual task training consisted of pouring water in a 
glass, fastening a button, putting on or removing a shirt, 
folding towels, and wiping windows.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of Action research arm test (ARAT), 
and Nine Hole Peg test (NHPT) were calculated for time 
periods	of	baseline	–	4	weeks.	Student	 t-test	was	used	
to	determine	 if	 significant	differences	 (p<0.05)	existed	
within and between groups for each outcome measure at 
each follow up period.

RESULTS

CIMT	Group	included	53.33	%	of	the	subjects	in	the	
age	group	of	51-60	years	while	26.66	%	of	the	subjects	

were noticed in the age group of 51-60 Years for BMT 
group.	Out	of	15	subjects,	 there	were	60	%	males	and	
40%	females	 in	CIMT	Group	 	while	93.33	%	females	
and	6.66	%	males	in	Group	2	respectively.

Outcome measures for both groups displayed steady 
improvement	from	onset	of	treatment	to	4	weeks.	Within	
group	 and	between	group	 significance	 differences	was	
noted for Action research arm test (ARAT), and Nine 
Hole Peg test (NHPT) at p< 0.05 as displayed in table 
1, and table 2. Between-group analysis indicated that the 
CIMT	group	had	significantly	better	outcome	scores	at	
all follow-up periods compared to those receiving BMT 
(p<0.05 for all measures).

Mean	 ARAT	 Score	 was	 significantly	 improved	
in	CIMT	Group	(30.73	±	1.478)	as	compared	 to	BMT	
group (24.73 ± 1.459) at p <0.05, as shown in table 1 
and	 2.	 Similarly,	Mean	NHPT	Score	was	 significantly	
improved	in	CIMT	Group	(2.441	±	0.2461)	as	compared	
to BMT group (2.015 ± 0.2329) at p <0.05, as shown in 
table 3 and 4.

Table 1: Comparison of Mean ARAT Score in CIMT 
and BMT group patients in Pre t/t and Post t/t

Mean t-value p-value

Pre t/t
BMT 24.73 ± 1.459

2.352 0.0260
CIMT 28.93	±	1.030

Post t/t
BMT 24.73 ± 1.459

2.889 0.9612
CIMT 30.73	±	1.478

Table 2: Comparison of Mean difference in Pre t/t 
and Post t/t ARAT Score in CIMT and BMT groups

ARAT Mean t-value P-value
Pre t/t vs Post t/t BMT 11.67 8.845 <0.0001
Pre t/t vs Post t/t CIMT 5.667 2.340 0.0346

Table 3: Comparison of Mean Nine Peg Hole Test in 
CIMT and BMT group patients in Pre t/t and Post t/t

Mean ± SD t-value P-value

Pre t/t
CIMT 4.209	±	0.4083

0.2832 0.7791
BMT 4.375 ± 0.4206

Post t/t
CIMT 2.441 ± 0.2461

1.255 0.2198
BMT 2.015 ± 0.2329
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Table 4: Comparison of Mean difference in Pre t/t and 
Post t/t Nine Hole Peg Test in CIMT and BMT groups

Nine Hole Peg Test Mean t-value P-value
Pre t/t vs Post t/t CIMT 1.768 5.116 0.0002
Pre t/t vs Post t/t BMT 2.359 9.790 <0.0001

DISCUSSION

The	findings	of	 the	 study	are	novel	 as	 till	 date	no	
study has compared CIMT and BMT to improve the 
motor hand function in stroke patients. The results 
of	 the	 study	 demonstrated	 that	 there	 was	 significant	
improvement in patients who underwent CIMT than 
bimanual task training.

The result of this study correlates with one of the 
study	done	 by	George	F.	Wittenberg	 et	 al	 (2009)	who	
revealed	 that	CIMT	 is	 efficacious	 in	 promoting	motor	
function of the paretic upper limb of stroke patients. 10 
They	 quoted	 that	 CIMT	 as	 the	 first	 well	 defined	 post	
stroke motor rehabilitation which may identify changes 
in brain function and structure that accompany gains in 
motor function of the paretic upper limb. They found 
that varying patterns of change in activation within the 
sensorimotor network after CIMT, as documented on 
functional	neuroimaging	studies.	Similarly,	Wolf	S	L	et	
al (2006) also noticed that CIMT produced statistically 
significant	 and	 clinically	 relevant	 improvements	 that	
persisted	 for	 at	 least	 a	 year	 in	 subjects	 with	 stroke.11 
Stephen	J	Page	et	al.	(2004)	revealed	that	modified	CIMT	
may	 be	 efficacious	method	 of	 improving	 function	 and	
use	of	the	more	affected	arms	of	chronic	stroke	patients.3

We	also	notice	significant	results	with	Bimaual	task	
training	on	upper	limb	recovery	in	subjects	with	stroke.	
Previous	study	done	by	Kjerstin	Torre	et	al.	(2011)	also	
mentioned that bimanual co ordination is optimized around 
this	 period	 of	 recovery,	 indicating	 a	 possible	 beneficial	
effect	 of	 bimanual	 rehabilitation.12 Sleimen-Malkoun R 
et al. (2011) stated that Bimanual coordination emerges 
as	an	active,	task-specific	assembling	process	where	the	
limbs are constrained to act as a single unit by virtue of 
mutual coupling.1 They debated on two main assumptions: 
1) stroke-induced impairment of bimanual coordination 
might	 be	 anticipated/understood	 by	 comparing,	 in	 join	
protocols, changes in coupling strength and asymmetry 
of bimanual discrete movements observed in healthy 
people and those observed in stroke; 2) understanding/
predicting behavioral manifestations of decrease in 

bimanual coupling strength and/or increase in interlimb 
asymmetry might constitute an operational prerequisite 
to	adapt	therapy	and	better	target	training	at	the	specific	
needs of each patient.  They believed that these statements 
promote	 bimanual	 training	 as	 an	 efficient	 and	 adequate	
tool to facilitate the paretic upper-limb recovery and to 
restore spontaneous bimanual synergies.

In this present study, we found CIMT group 
performed better than the BMT group on upper limb 
recovery	 in	 subjects	 with	 stroke.	 Similar	 results	 has	
been noticed with the study conducted by Brunner IC 
et	 al.	 (2016)	who	mentioned	 that	modified	 constraint-
induced	 movement	 therapy	 was	 more	 effective	 than	
bimanual training in improving arm motor function.13 
Wearing	a	mitt	seems	unnecessary	for	most	patients	in	
the	 sub-acute	phase	post	 stroke	when	 focused	affected	
arm training is provided. Facchin conducted study to 
compare CIMT and BMT and concluded that grasping 
ability is responsive more to CIMT than BMT.14 A study 
conducted	 to	 find	 out	 CIMT	 effectiveness,	 concluded	
that	CIMT	was	more	effective	in	improving	grasp	than	
the controlled group and also, grasp showing retention 
of	the	treatment	effect	at	6	month	follow-up.

The possible explanation for superiority of 
CIMT over BMT can be explained in terms of 
neurophysiological studies of cortical activity after 
repetitive task practice using the paretic upper extremity. 
Liepert	 J	 et	 al.	 (2000)	 indicated	 that	 following	 CIMT	
there is a substantial increase in the amount of cerebral 
cortex representation of paretic hand muscles.15 A recent 
report by Dong Y et al. (2006) using serial functional 
magnetic resonance imaging and a precision grip task 
showed a linear reduction in ipsilateral (contralesional) 
M1 (motor cortex) activation and that the mid-point M1 
Laterality	Index	anticipated	post-CIMT	changes	in	time	
to	perform	the	WMFT.16

Our study has several limitations. First, the 
investigation of essential aspects of CIMT, including the 
extent to which the intensive CIMT schedule of delivery 
can	be	altered	and	is	ultimately	cost-effective,	requires	
further exploration. Second , incomplete detailed 
information about the anatomical location of each stroke 
and lack of information regarding the extent and use of 
medications	 limit	our	ability	 to	assess	 the	 influence	of	
these relevant variables on primary outcomes.
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CONCLUSION

Among	patients	who	had	experienced	a	first	stroke	
between 3 and 9 months prior, administration of CIMT 
resulted	in	statistically	significant	and	clinically	relevant	
improvements in paretic arm motor ability and use 
compared with participants receiving Bimanual Motor 
Task	 Training.	 These	 findings	 suggest	 that	 further	
research exploring central nervous system changes that 
accompany the observed motor gains and research on 
alternate models of CIMT delivery are warranted.
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ABSTRACT

Background: Reduced	Walking	velocity	and	Gait	asymmetry	is	a	common	sequel	post	stroke,	which	leads	
to increased energy cost and fall risk.Backward walking has been promoted as optimal treatment strategy to 
restore	gait	pattern.	Hence,	the	purpose	of	this	study	was	to	find	out	the	efficacy	of	the	backward	walking	
training to improve the temporal and spatial components of gait parameters in stroke patients.

Method: 30	subjects	in	the	age	group	of	40-70	years,	diagnosed	as	stroke	with	asymmetrical	gait	pattern,	
were	randomized	in	two	groups.15	subjects	were	allocated	to	Conventional	walking	while	the	remaining	
15	subjects	were	given	backward	walking	in	addition	to	conventional	walking	to	improve	the	temporal	and	
spatial components of gait parameters. The outcomes of interest included were temporal and distance gait 
parameters. Both the groups were treated for 3 weeks.

Results: Backward	walking	in	addition	to	the	conventional	walking	exhibited	significant	improvement	with	
respect to the walking velocity, stride length, gait symmetry as compared to conventional walking group at 
p<0.01,on unpaired t-test.

Conclusion:	Conventional	walking	training	with	additional	backward	walking	training	is	more	effective	in	
improving temporal and spatial components of gait parameters in stroke patients.
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INTRODUCTION

Stroke is the most common cause of disability among 
adults.Approximately 700,000 individuals each year; 
about	500,000	are	new	stroke	&	200,000	are	recurrent	
stroke.1 The	 most	 severely	 affected	 activities	 are	 the	
abilities to transfer, dress and walk.3-6 variety of focal 
deficits	including	changes	in	level	of	consciousness	and	
impairment	of	 sensory,	motor,	 cognitive,	 perceptual	&	
language functions are common.7

The incidence of stroke is about 1.25 times greater 
for males than females. The incidence of stroke doubles 
in the decade after 65 years of age. Hemorrhagic stroke 
account for the largest number of death with mortality 

rates	 of	 37%	 to	 38%	 while	 Ischemic	 stroke	 have	 a	
mortality	rate	of	only	8	to	12%.	Loss	of	consciousness	
at stroke onset, lesion size, persistent severe hemiplegia, 
multiple	 neurological	 deficits	 and	 history	 of	 previous	
stroke are important predictors of mortality.7

Altered gait pattern has been reported is one of 
the	major	 issue	 following	 the	 stroke.8,9The gait of the 
person with hemiplegia has been described as slow and 
asymmetric.10-12The diminished velocity of hemiplegic 
gait has been reported with limitation in cadence, stride 
length, and gait cycle.13,14This slow walking velocity has 
been	attributed	to	decreased	joint	movement	amplitude	
and step length , while inability to produce selective 
movement	in	the	joints	of	the	LE	and	poor	balance.15,16 

Attempts to increase walking velocity by hemiplegic 
subjects	may	 result	 in	 safety	 issues	 and	 abnormal	gait	
pattern. Hence, structured walking pattern should be 
established to promote optimal gait of the stroke patients. 

Asymmetry is also common entity following 
stroke,characterized by asymmetry of timing in single 
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limb	support	phase	on	affected	and	unaffected	legs.11,17,18 
The asymmetrical gait pattern leads to increased energy 
cost and falls.19-21 Learning	to	walk	backwards	correctly	
is advised to improve movement components required 
for walking forwards.22

Although diverse approaches are employed for 
gait training, backward walking outweighs than 
conventional walk in multiple manner.23,24 In contrast 
to conventional walking, backward walking appears to 
create	more	muscle	activity	in	proportion	to	effort	than	
in forward walking.24,25 It also demands a greater oxygen 
consumption, metabolic and cardiorespiratory response 
26,27It	 combines	 hip	 extension	 with	 knee	 flexion,	 and	
useful for patients with hemiplegia with synergy pattern 
in lower extrimity.28

Although research on the motions of walking has 
been conducted actively but research on gait cycle and 
feet	contact	is	insufficient.	Therefore,	in	order	to	confirm	
the	 additive	 effect	 of	 backward	 walking	 regimen	 to	
conventional walking, well designed randomised 
controlled trial was needed.

Hence,	the	purpose	of	this	study	was	to	find	out	the	
efficacy	of	the	backward	walking	training	to	improve	the	
temporal and spatial components of gait parameters in 
stroke patients.

METHOD

A randomized clinical trial was conducted between 
August 2016 and August 2017 in an outpatient clinic 
in	 MGM	 Institute	 of	 Physiotherapy,	 Aurangabad,	
Maharashtra, India. Individuals were included if they 
had	first	cerebrovascular	accidents,	Unilateral	motor	or	
sensory	 deficits,	 or	 have	Lower	 extremity	Brunnstrom	
motor recovery stage at 3 or 4, Ability to walk 11 m with 
or without a walking aid or orthosis. Exclusion criteria 
included any disability which disturbs gait training, 
orthopeadic	 and	 other	 gait-influencing	 diseases,	 and	
Transient Ischeamic Attack.

Following screening for inclusion, all eligible 
patients completed a baseline examination by 
independent observer. Patients were randomly allocated 
into	 two	groups.	Group	 1(n=15)	 underwent	 traditional	
walking	 or	 conventional	 walking	 and	 Group	 2(n=15)	
underwent conventional walking with additional 
backward walking.

All participants were seen 3 times a week for 4 
weeks for a total of 12 treatment sessions.

Outcome Measures: Outcome	 measures	 of	 Gait	
parameters ( temporal and spatial or distance parameters) 
were captured at baseline, and 4 weeks. All outcome 
measures were assessed by an independent observer 
who	was	blinded	to	the	patient’s	group	assignment.

The Temporal gait parameters  included were Single 
limb support, Double limb support, Stride  time, Step 
time,	Cadence,	Speed,	etc.	While	the	Spatial	or	Distance	
gait parameters  consisted of Stride length, Step length, 
Step width, etc.

Treatment:	Subjects	 in	first	group	were	 instructed	 for	
conventional walk for 20 min and this training program 
mainly focused on gait training, strengthening, function 
&	mobility	activities.	Subjects	in	second	group	instructed	
for	additional	backward	walk.	First,	the	subject	asked	to	
take a step backwards within parallel bars and therapist 
supports	him	or	her	with	the	unaffected	hand	as	required.	
The	therapist	provides	assistance	to	move	the	subject’s	
leg	in	the	correct	pattern;	preventing	the	subjects	from	
moving	the	leg	back	in	full	extension.	When	the	subject	
moves the leg back with the correct pattern, the therapist 
gradually reduces the amount of assistance. Secondly, as 
the movement components have been practiced and the 
subjects	were	taken	over	actively	with	only	slight	help,	
the therapist facilitated walking within parallel bars. 
Finally, the distance and speed of walking backward 
were progressively increased.

DATA ANALYSIS

Statistical analysis including mean, standard 
deviation, and standard error were calculated for all 
measurements. Data analysis was performed with 
SPSS	version	20.0.	The	mean	differences	with	SD	 for	
outcome measures of temporal and distance variables 
were	calculated	for	time	periods	of	baseline	–	3	weeks.	
Student	 t-test	 was	 used	 to	 determine	 if	 significant	
differences	(p<0.05)	existed	within	and	between	groups	
for each outcome measure at each follow up period.

RESULTS

The	mean	 age	 of	 the	 patient	 sample	was	 53.86	 ±	
9.92	for	Group	1	while	51.73	±	12.1	for	Group	2.	Out	of	
15	subjects,	there	were	53%	males	and	47%	females	in	
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Group	1	while	53%	females	and	47%	males	in	Group	2	
respectively.

Outcome measures for both groups displayed steady 
improvement from onset of treatment to 3 weeks.

In  this study , the initial gait speeds for group 1 
is 13.303±2.324 and for group 2 it is 13.294 ± 2.159 
whereas after backward walking training gait speeds for 
group	1	is	14.850±	1.741	and	for	group	2	it	is	15.8±1.428.	
The	 group	 2	 achieved	 a	mean	 gait	 speed	 15.8±	 1.428	
just	under	the	3	weeks	intervention.	The	initial	cadence	
for group 1 is 43.333± 6.320 and for group 2 it is 
43.266±7.430 where as after backward walking training 

it	 is	 48.666±4.820	 for	 group	 1	 and	 52.266±3.575	 for	
group 2.

Within	 group	 and	 between	 group	 significance	
differences	was	noted	for	temporal	and	distance	variables	
at p< 0.05 as displayed in table 1, and table 2. Between-
group analysis indicated that the Additional Backward 
Walk	 group	 had	 significantly	 better	 outcome	 scores	
at all follow-up periods compared to those receiving 
conventional walk (p<0.05 for all measures). The 
mean	cadence	and	speed	was	found	to	be	significantly	
improved	in	Group	2	as	compared	to	group	1	at	p<0.05	,	
as shown in graph 1 and 2.

Table 1: Pre-Post Treatment within group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline-3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (2.26	±	0.88)	(	1.86	±	0.63) 0.01
Double	Limb	Support	Time (2.6	±	0.91)	(2.06	±	0.88) 0.01

Stride Time (1.93 ± 0.70)  (1.46 ± 0.51) 0.04
Step Time (1.86	±	0.63)	(1.46	±0.51) 0.06
Cadence (43.33±	6.32)(48.66	±	4.82) 0.01
Speed (13.30	±	2.32)	(14.85	±	1.74	) 0.04

Distance  
Variable

Stride	Length ( 23.7 ±1.62) (23.56 ± 1.19) 0.01
Step	Length (12.2	±	0.77)	(12.16	±	0.83) 0.01
Step	Width ( 4.06 ± 0.45) ( 3.93 ± 0.56) 0.04

Table 2: Pre-Post Treatment between group comparison of outcome measure in Group 1

Measure
Time period

P-value
Baseline- 3 Weeks (Mean ± SD)

Temporal 
Variable

Single	Limb	Support	Time (1.86	±	0.63)	(	1.33	±	0.48) 0.01
Double	Limb	Support	Time (2.06	±	0.88)	(1.86	±	0.63) 0.04

Stride Time (1.46 ± 0.51)  (1.73 ± 0.79) 0.02
Step Time (1.46 ± 0.51) (1.2 ±0.41) 0.01
Cadence (48.66	±	4.82)	(52.26	±	3.57) 0.02
Speed (14.85	±	1.74)	(15.8	±	1.42) 0.01

Distance  
Variable

Stride	Length ( 23.56 ±1.19) (24.26 ± 1.57) 0.01
Step	Length (12.16	±	0.83)	(12.1	±	0.84) 0.04
Step	Width (	3.93	±	0.56)	(	3.96		±	0.48) 0.03

DISCUSSION

The	 findings	 of	 this	 study	 are	 novel	 as	 till	 date	
no	 evidence	 exists	 stating	 the	 efficacy	 of	 these	 two	
regimens in stroke patients. In the present study, walking 

related factors were compared between before and after 
backward walking in addition to conventional walking 
program. Based on this we found that backward walking 
training by stroke patients improved their walking ability. 
In particular, addition of backward walking training to 
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conventional walk improved the symmetry of walking 
more than the same training on the ground.

We	also	found	significant	differences	after	training	
in walking speed, cadence, stride length, step time, 
step	 length,	 proving	 the	 effectiveness	 of	 backward	
walking training. The result of the present study is in 
accordance	with	 the	findings	 of	Yang	 et	 al.	 conducted	
backward walking training for 3 weeks (3 sessions 
per week, 30 min per session) in addition to walking 
training for stroke patients in their experimental group. 
Their	 experimental	group	 showed	significant	 increases	
in walking speed and stride length, demonstrating the 
effectiveness	 of	 backward	walking	 training	 just	 as	 the	
present study did.29	 Weng	 et	 al	 studied	 the	 effect	 of	
treadmill backward walking training for stroke patients. 
The experimental and control groups received the same 
training for 3 weeks (5 sessions per week, 60 min per 
session), except that the experimental group performed 
treadmill backward walking training for 30 min in 
each	 60	min	 training	 session.	 The	 10	m	WMS	 of	 the	
experimental	 group	 increased	 significantly	 more	 than	
that of the control group.Thus, backward walking could 
become	a	beneficial	walking	training	method. 30

Winter	 et.	 al.31mentioned that backward walking 
appears to be a mirror image of forward walking. They 
reported that in order to produce the muscle activation 
pattern involved in forward walking the temporal 
cycling of the muscle contraction in backward walking 
is simply reversed. Increased feedback though the 
sensory receptors of the soles led to weight movement 
and support onto non-paretic and paretic sides in a 
proper and precise direction, as well as improvement in 
lower	limbs’	muscle	strength	and	motor	learning	ability	
and reduction in double limb support stance.This is a 
possible reason for the improve gait performance after 
additional backward walking training.

Dorian	R	K	et	al.	 stated	 that	BWT	appeared	 to	be	
a feasible important addition to stroke rehabilitation, 
and	 significantly	 improved	 the	 forward	 and	 backward	
walking speed32	One	of	the	specific	goal	in	gait	training	
is the restoration of gait symmetry in order to regain 
a physiological gait pattern. The result of this study 
suggests that additional backward walking training may 
help to improve walking abilities in stroke patients. 
Backward walking appears to create more muscle 
activity	 in	 proportion	 to	 effort	 than	 forward	 walking.	
This suggests a greater level of energy expenditure in 

backward walking than in forward walking. Additionally, 
backward walking also demands a greater oxygen 
consumption, metabolic response and cardiorespiratory 
than forward walking. 

The present study demonstrated that the patients 
with	 stroke	 can	 benefit	 in	 having	 their	 gait	 symmetry	
improved from receiving additional backward walking 
training. Therefore it is suggested that backward walking 
training should be added to the conventional walking 
training for improving gait pattern.

Some	limitations	were	identified	in	this	study.	First,	
the range of the participant choice was narrow and small. 
Thus,	further	research	is	needed	in	subjects	with	a	variety	
of ages, sex and disease. Second, this study only compared 
ground back walking in order to analyze general walking 
patterns. Additional research will provide customized 
therapeutic walking,and treadmill walking that can 
improve	insufficient	aspects	of	the	subjects.

CONCLUSION

This	 study	 confirmed	 that	Backward	Walking	was	
effective	 for	 increasing	 temporal	 and	 distance	 gait	
variables	 in	 subjects	 with	 stroke.	 In	 the	 clinical	 field,	
Backward	Walking	exercise	will	be	able	to	be	provided	
to those who lack these three elements after analyzing 
gait	 pattern	 of	 the	 subjects.	 Future	 research	 needs	 an	
intervention by each gait element through systematic 
analysis of those with inappropriate gait pattern, using 
advanced gait evaluation equipment.
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ABSTRACT

After	swimmer’s	shoulder,	breaststroker’s	knee	also	known	as	swimmer’s	knee,	is	the	second	leading	cause	
of	injury	holding	25%	of	all	swimming	injuries.	Core	instability	also	results	in	lower	extremity	injuries.	The	
purpose	of	this	study	is	to	compare	the	effect	of	core	stability	exercises	on	swimmer’s	knee	in	breaststroke	
swimmers.	This	study	includes	44	breaststroke	swimmers	(8-18years	old),	22	participants	in	group	A	and	22	
participants in group B with medial aspect of knee pain. The knee pain was evaluated with Visual Analogue 
Scale	(VAS)	and	Functional	Index	Questionnaire	(FIQ)	and	core	strength	was	scored	using	pressure	biofeedback	
calibrated	at	40mmHg.	Lap	time	was	measured	using	stop	watch.	After	evaluation,	group	A	and	group	B	was	
conventional	exercises	and	core	stability	exercises	respectively.	The	results	showed	a	significant	difference	in	
the	reduction	of	swimmer’s	knee	between	the	groups	with	a	p-value	difference	of	0.0001.	This	emphasizes	core	
stability exercises is better than conventional exercises to reduce swimmers knee.

Keywords: swimmer’s knee, core stability, conventional exercises, core stability exercises, VAS, FIQ, 
pressure biofeedback, lap time.
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INTRODUCTION

Swimming is as an ideal form of sport considering 
not	many	athletic	injuries	are	documented.	Although,	it	
seems because of frequent excessive and small wounds 
in	 swimming	 result	 in	 injuries	 such	 as	 swimmer’s	
shoulder	and	breaststroker’s	knee.1 These occur because 
of frequent and harsh nature of training for competitive 
swimming.2 The prevalence of knee pain among 
swimmers especially in breaststroke swimmers is second 
to shoulder pain.3 An interesting fact is that 25% of all 
swimmers	injuries	are	related	to	the	knee.4 The primary 
cause of swimmers knee is the breaststroke which is why 
it	is	also	called	as	Breaststroker’s	knee.4 The breaststroke 
is one of the oldest and most traditional strokes in 
swimming. During this stroke, the body remains 

levelled at the surface of the water and the movement 
is done by the legs and feet together to propel forward 
in water.5 In this, leg whips out helping to increase the 
speed of body through water.4 Councilman stated that 
the knee pain could be due to the tension that arose in the 
surrounding tendons and ligaments and determined that 
site of knee pain was related to individual technique of 
the whip kick6, 7. During kicking phase of the technique, 
the tension increases causing the force to be generated 
on the inside of the knee and this eventually leads to 
problems	 of	 the	 medial	 collateral	 ligament	 (MCL).4 
Problems	 associated	 with	 swimmer’s	 knee	 are	 diffuse	
knee	 pain,	 inflamed	 and/or	 fatigued	 connective	 tissue,	
swelling of the knee, a sharp pain when placing the knee 
under stress, tenderness at the medial facet of the patella, 
and long term breaststroke swimmers may show clinical 
evidence of patella osteoarthritis.4, 7

According to a biomechanist, core stability is an 
osteoligamentous complex existing below a threshold 
at which buckling will occur. Therefore, core stability 
can	be	defined	as	the	level	of	endurance	or	strength	in	
particular muscle groups of lumbo-pelvic-hip complex8. 
Core stability is the ability of lumbo-pelvic-hip complex 
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to prevent buckling of vertebral column and return it to 
equilibrium following perturbation.9 Since, “core” or 
“lumbo-pelvic-hip complex” is composed of lumbar 
vertebrae,	 pelvis,	 hip	 joints,	 and	 active	 and	 passive	
structures that either produce or restrict movement 
of these segments.8 Core stability is instantaneous; 
to maintain it, the involved anatomy must continually 
adopt to changing postures and loading conditions 
to ensure the integrity of the vertebral column and 
provide a stable base for movement of extremities. Both 
passive and active elements contribute to core stability. 
The contribution of passive elements results from the 
interaction of mechanical load on the body architecture 
and the compliance of soft tissue8. This is because active 
elements supports osteoligamentous lumbar spine, which 
becomes unstable under compressive loading of only 90 
newtons10. Therefore, active muscular components of 
this system are critically important. The active muscular 
elements of the core contribute to the stability of the 
system through three mechanisms: (1) intra-abdominal 
pressure, (2) compressive forces (axial load) and (3) hip 
and	trunk	muscle	stiffness.8 There is direct relationship 
between intra-abdominal pressure and core stability and 
also abdominal muscle inactivity. Therefore, increase in 
intra-abdominal pressure decreases compressive loading 
on spine during exertion. And which ultimately gives 
global	 trunk	and	hip	 stiffness11. Control is likely to be 
automatic because extended latency period of voluntary 
reaction time. Two automatic neuromuscular control 
are	–	1)	Anticipatory	postural	alignment	and	2)	muscle	
reflex	 response.8 Before self-imposed movements of 
trunk	muscles,	anticipatory	postural	adjustments	works	
was observed in several studies.12, 13 The anticipatory 
postural	adjustments	can	affect	the	location	of	centre	of	
gravity,	which	may	affect	balance	and	 lower	extremity	
joint	 forces	 during	 upright	 tasks.14 Secondly, trunk 
muscle	reflexes,	which	are	mostly	automatic,	also	stiffen	
trunk and this leads to perturbation which is innately 
tied to neuromuscular delay .because of this mechanism, 
individuals will have greater potential for core instability 
and greater risk for low back pain.15 It has been also 
reported that contribution of individuals muscles to core 
stability	is	>30%	of	overall	stability	of	the	lumbar	spine	
for a variety of loading conditions. Therefore, stability 
of lumbar spine totally depends on the activation of all 
trunk muscles rather than individual muscle with unique 
mechanical advantage. Large	superficial	muscles	of	the	
hip and the trunk are architecturally best suited to produce 
movement	and	increase	hip	and	trunk	stiffness	to	resist	

the three dimensional external moments that are applied 
to the core during functional activities.8	 The authors 
suggested that the relationship between knee and ankle 
moments totally depends on hip moment, to preserve 
forward component of the acceleration of the centre of 
masses during kick task. As a result, the authors gave a 
hypothesis that, a co-contraction of chief muscles of hip 
and trunk (core), in all planes results in intra-abdominal 
pressure	 and	 stiffens	 lumbar	 spine	 which	 ultimately	
causes low back pain. These results in pelvic cross 
syndrome or also called lower cross syndrome. These 
occur due to muscle imbalance when a muscle is in a 
shortened or tightened state for a long time, which gives 
weakening of muscles on the opposite side of the body. 
This	is	referred	as	the	“Automatic	Reflex	Inhibition”	by	
the brain. Consequently, this muscle strength imbalance 
leads to an exaggerated curve in the lower spine which 
in turn causes low back pain. Because the gluteals are 
weak, its function is compromised and other muscles 
such as the hamstrings and back muscles are recruited to 
assist them in performing daily activities. This leads to 
overuse and tightness of the hamstrings and back muscles 
which ultimately weaken the abdominals and further 
increases	the	curve	of	the	lower	spine.	Strength,	flexibity	
and range subsequently decrease, which contributes to 
degenerative changes and pain in the lower back and 
also causes knee pain mainly at the medial aspect16.

METHODOLOGY

Inclusion Criteria:

	 1.	Breaststroke	swimmers	with	the	age	between	8	to	
18	years

	 2.	Knee	 pain	 occurred	 at	 least	 once	 a	 week	 and	
medial aspect during breaststroke kick

Outcome Measure: Visual Analogue Scale (VAS), 
Functional	 Index	 Questionnaire	 (FIQ),	 Strength	 using	
Pressure	Biofeedback	(Chattanooga	9296)	and	Lap	Time.

PROCEDURE
Group A:	Warm	up	for	20	minutes	and	start	with	given	
conventional exercises. This exercises protocol consists 
of 5 sets of exercises, those are x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
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and reverse wood chop with stretch cords (repeating for 
15-25 reps each side with progression of 10 reps each 
week). After the exercises, cool down was followed for 
10 minutes. This protocol was performed for 3 times a 
week for 3 consecutive weeks.

Group B:	Warm	up	for	20	minutes	and	start	with	core	
stability exercises. Core stability exercises consists 
of knee bent bunkie with adduction and hip internal 
rotation (hold for 30 seconds with progression of 30 sec 
every week), swiss ball (performing for 30-45 sec with 
progression of 30 sec every week), pallof press with hip 
internal rotation (performing for 30 sec with progression 
of 30 sec every week) and ab wheel with ball squeeze 
and hip internal rotation (performing for 30 sec with 
progression of 30 sec every week). This session was 
followed by 10 minutes cool down. This protocol was 
performed for 3 times a week for 3 consecutive weeks.

STATISTICAL ANALYSIS

Statistical analysis of the present study was done 
using manually as well as statistical package of SPSS 
version	21	 for	 statistical	measures.	Data	 from	subjects	
demographic details i.e. age, gender, BMI, age of 
onset of breaststroke swimming, years of Breaststroke 
Swimming etc. were analysed using t-test. Comparison 
between both the groups with respect to the outcome 
measures of lap time, visual analogue scale (VAS), 
strength using pressure biofeedback and functional 
index questionnaire was done by independent t-test and 
pre and post intervention comparison between the four 
outcome measures in both the groups was done by paired 
t-test. Probability values less than 0.05 were considered 
significant	and	probability	values	 less	 than	0.001	were	
considered	highly	significant.

RESULTS

 1. Lap time
Table 1

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 46.53 ± 7.79

0.28	±	0.49 0.60 2.6788 0.0141*
Post-test 46.25 ± 7.99

Group	B
Pre-test 50.62	±	6.89

0.24 ± 0.26 0.48 4.4094 0.0002*
Post-test 50.38	±	6.81

*p<0.05

 2. Visual analogue scale (VAS)
Table 2

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Z-value p-value

Group	A
Pre-test 4.64 ± 1.40

3.23	±	0.81 69.61 4.1069 0.0001*
Post-test 1.41 ± 0.96

Group	B
Pre-test 3.59 ± 1.05

2.77 ± 0.53 77.22 4.1071 0.0001*
Post-test 0.82	±	0.91

*p<0.05

 3. Strength using pressure biofeedback
Table 3

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 83.77	±	12.99

-7.18	±	2.81 -8.57 -12.0076 0.0001*
Post-test 90.95 ± 12.77

Group	B
Pre-test 82.50	±	11.10

-6.64 ± 3.63 -8.04 -8.5692 0.0001*
Post-test 89.14	±	10.03

*p<0.05
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 4. Functional index questionnaire

Table 4

Group Time Mean ± SD Mean Diff. ± SD Diff. % of change Paired t p-value

Group	A
Pre-test 12.09 ± 1.27

-2.82	±	1.14 -23.31 -11.5991 0.0001*
Post-test 14.91 ± 1.27

Group	B
Pre-test 12.86	±	1.39

-2.09 ± 0.92 -16.25 -10.6469 0.0001*
Post-test 14.95 ± 1.33

*p<0.05

for knee pain before and after the study. The particular 
scoring was used in the study by Bert M. Chesworth, 
Elsie	 g.	Culham,	G.	Elizabeth	Tata	 and	Malcolm	 peat	
wherein	 VAS	 and	 FIQ	 was	 scored	 for	 patellofemoral	
pain syndrome. There was a reduction in VAS and 
FIQ	 scoring	 in	 both	 the	 groups	 post	 intervention,	 but	
no	 reduction	 was	 observed	 in	 VAS	 and	 FIQ	 while	
comparing the values between both the groups. Thus 
concluding	 the	 effect	 of	 conventional	 exercises	 and	
core stability exercises relived pain and improved daily 
activities of living. Core strength was measured pre and 
post intervention with the help of pressure biofeedback 
maintaining the pressure of 40mmHg. The measurement 
of core strength was compared pre and post intervention 
in	 each	 group	 and	 both	 the	 groups	 showed	 significant	
increase in strength of core muscles, also a comparison 
of the both groups pre intervention and post intervention 
was	 done	 and	 the	 difference	 between	 pre	 and	 post	
intervention	 was	 formulated,	 the	 difference	 calculated	
was	observed	to	be	highly	significant	in	both	the	groups,	
the cause for increase in core strength could be due to 
effect	 of	 exercises	 which	 strengths	 core	 muscles	 and	
also because of reduction in knee pain that might have 
induced the changes in core strength.

In this study, a supervised conventional exercise 
regimen was designed and administrated to the 
participants of the study group A which consisted of 5 
moderate intensity exercises, x-crunch up (repeating 20 
reps	with	progression	of	10	reps	each	week),	flutter	kicks	
(continuing for 30-60sec with progression of 30sec every 
week), towel slides (repeating 10 reps with progression 
of 10 reps each week), superman plank (repeating 5-10 
reps each side with progression of 10 reps each week) 
and reverse wood chop with stretch cords (repeating 
for 15-25 reps each side with progression of 10 reps 
each week). And to group B, a supervised 4 novel core 

DISCUSSION

It is claimed that knee pain at medial aspect 
in breaststroke swimmers is because of an overuse 
syndrome	 in	 training	 posses	 pressure	 on	 knee	 joint	 of	
breaststroke	swimmers	through	pass	of	time	and	finally	
causes pain at medial aspect of knee. Comparing all 
outcome	 measures	 showed	 significant	 reduction	 in	
swimmer’s	 knee	 after	 3	weeks	 of	 intervention.	 In	 this	
study, lap time was measured before and after the 
study with the help of stop watch, similarly this form 
of measuring lap time was done to analyse lap time in 
the	study	done	by	Will	G.	Hopkins	and	Judith	M.	Anson	
While	comparing	the	values	within	the	group,	a	reduction	
in lap time was observed pre and post intervention. 
It was noted that group B (core stability exercises) 
was	 significantly	 better	 than	 group	 A	 (conventional	
exercises). Conventional exercises are proved to be 
effective	 in	 reduction	 of	 swimmer’s	 knee	 and	 the	
possible reason for the same could be while swimming, 
core	muscles	(especially	oblique)	works	out.	Without	its	
stability,	risk	becomes	hideously	inefficient,	particularly	
while	breathing.	This	study	was	done	by	Lesley	Paterson	
which	showed	marked	reduction	in	swimmer’s	knee.	As	
clearly depicted in the results, the study shows a more 
marked	reduction	in	swimmer’s	knee	with	core	stability	
exercises as compared to conventional exercises. 
The possible reason for this could be that while doing 
exercises when the muscles gets contracted it activates 
actin n myosin, which ultimately strengthens the muscles 
which are been worked out. This core stability exercises 
strengthens the core ad also hip internal rotators and 
superior adductors (groin) so as applying less pressure 
on knee and thus core muscles helps to propel forward 
and	 also	 reduce	 lap	 time	which	 is	more	 effective	 than	
conventional exercises. Visual analogue scale (VAS) 
and	 functional	 index	 questionnaire	 (FIQ)	 was	 taken	
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stability exercise regimen was administrated which 
consisted of, knee bent bunkie with adduction and hip 
internal rotation (hold for 30 seconds with progression 
of 30 sec every week), swiss ball (performing for 30-45 
sec with progression of 30 sec every week), pallof press 
with hip internal rotation (performing for 30 sec with 
progression of 30 sec every week) and ab wheel with 
ball squeeze and hip internal rotation (performing for 30 
sec with progression of 30 sec every week). The results 
showed	exemplary	reduction	in	swimmer’s	knee	in	both	
the groups. The similar study was done by Paterson on 
swimmers	 to	 improve	 strength	 and	 efficiency	 of	 core	
muscles by giving sets of 5 conventional exercises and 
found that these exercises can be useful for all sports so 
as to have strong core strength and stability. In the same 
way,	a	study	was	done	by	Dr.	G.	John	Mullen	to	see	the	
effect	of	4	novel	breaststroke	core	training	exercises	on	
breaststroke	swimmers.	The	results	found	to	be	effective	
if done continuously for at least 3 weeks and more. 

According to the above stated discussion, no study 
has been conducted wherein a comparison has been made 
between	the	effectiveness	of	conventional	exercises	v/s	
core	 stability	 exercises	 to	 reduce	 swimmer’s	 knee	 in	
breaststroke	 swimmers	 within	 the	 age	 group	 of	 8-18	
years, thus taking into the consideration the statistical 
analysis of the study we can aptly conclude that both core 
stability exercises and conventional exercises reduces 
swimmer’s	 knee	 but,	 core	 stability	 exercises	 more	
significantly	reduces	swimmers	knee	than	compared	to	
conventional exercises.

CONCLUSION

From this study we can conclude that both 
conventional exercises and core stability exercises 
significantly	execute	a	reduction	in	swimmer’s	knee	in	
breaststroke swimmers under the prescribed time frame, 
but amongst the two, core stability exercises show a 
more	 significant	 reduction	 in	 swimmer’s	 knee	 than	
conventional exercises. Hence core stability exercises 
for	 swimmer’s	 knee	 can	 be	 used	 to	 effectively	 reduce	
swimmer’s	knee.
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a condition in which woman has an imbalance of 
female sex hormones. This may lead to changes in the menstrual cycle, cyst in the ovary, failure to conceive 
and other health problems. PCOS seems to run in families, too, so if someone in the family has it, they might 
be more likely to develop it. The Poly Cystic Ovaries Syndrome is considered to be most prevalent of all 
endocrine	disorders	which	women	face.	Health‐Related	Quality	of	Life	(HRQoL)	is	a	multi‐dimensional,	
dynamic concept that encompasses physical, psychological and social aspects that are associated with a 
particular disease or its treatment.2This	study	intended	to	find	out	the	Quality	of	life	in	young	adults	suffering	
from PCOS.

Methodology: 30 Diagnosed young adult females with Polycystic Ovarian Syndrome aged 25-35 years 
were	taken	for	the	study.	All	the	participants	filled	up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	body	hair	(5	items),	weight	(5	items),	infertility	(4	
items), and menstrual problems (4 items).

Results: The	mean	score	for	each	item	was,	Emotions	(8	items)	was	11.56	S.D.	2.31,	Body	Hair	7.9	SD	2.5,	
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	Problems	10.3	SD	1.8.		

Discussion: The	 results	 of	 the	 present	 study	 clearly	 show	 that	 all	 the	 domains	 of	 PCOSQ	are	 affected.	
Successful treatment of PCOS that would reduce the burden of the symptoms and associated psychosocial 
stress	should	also	have	an	important	impact	on	woman’s	HRQL.	Therefore,	the	assessment	of	HRQL	could	
add	vital	information	to	the	evaluation	of	treatment	effectiveness	in	clinical	trials	in	PCOS.	In	conclusion,	
this	research	has	highlighted	the	poor	health-related	QoL	and	high	levels	of	psychological	distress	found	in	
a woman with PCOS. Finally, the psychological health of women with PCOS should be reviewed regularly.

Keywords: Polycystic Ovarian Syndrome (PCOS), Health Related Quality of Life (HRQL), Infertility, Hirsutism 

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a condition 
in which woman has an imbalance of female sex 
hormones. This may lead to changes in the menstrual 
cycle, cyst in the ovary, failure to conceive and other 
health problems. It is a common health problem among 
teenagers	 and	 young	women.	 It	 affects	 5%	 to	 10%	of	
women in their reproductive years. These problems 
cause infertility. Research has suggested that PCOS may 
be related to increased insulin production.1

 PCOS seems to run in families, too, so if someone 
in the family has it, they might be more likely to develop 
it. Although there is no cure for PCOS, there are several 
ways to treat and manage the condition. If a girl is 

overweight,	Weight	loss	can	be	very	effective	in	lessening	
many of the health conditions associated with PCOS. 1 
Sometimes weight loss alone can restore hormone level 
to normal, causes many of the symptoms to disappear 
or become less severe. Healthy food habits and exercise 
helps to combat the weight gain. India has witnessed 
about 30% rise in PCOS cases in the last couple of years. 
Lack	of	knowledge	and	lifestyle	changes	are	considered	
to	be	the	major	factor	leading	to	this	phenomenon.	There	
is a need to increase awareness among women so as to 
avoid	major	cases	of	fertility	problems	in	the	future.		In	
more than 40% of cases, PCOS is associated with obesity, 
as well as impaired glucose tolerance, type II diabetes, 
and	the	metabolic	syndrome.	While	the	pathophysiology	
of PCOS remains unclear, insulin resistance has been 
implicated	as	a	major	causative	factor.1
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The Poly Cystic Ovaries Syndrome is considered 
to be most prevalent of all endocrine disorders which 
women face. The symptoms typically associated with 
PCOS—amenorrhoea, oligomenorrhoea, hirsutism, 
obesity, subfertility, anovulation and acne—can lead to 
a	 significant	 reduction	 in	 quality	 of	 life.	 For	 example,	
hirsutism has been shown to cause marked psychological 
stress and infertility issues can cause tensions within 
the family, altered self‐perception, and problems at 
work. Despite this, a recent systematic review revealed 
that limited research had been carried out to assess the 
impact that the symptoms and associated treatments for 
PCOS have upon the quality of life of women with the 
condition. Health‐Related	Quality	of	Life	(HRQoL)	is	a	
multi‐dimensional, dynamic concept that encompasses 
physical, psychological and social aspects that are 
associated with a particular disease or its treatment.2This 
study	 intended	 to	find	out	 the	Quality	of	 life	 in	young	
adults	suffering	from	PCOS.

METHODOLOGY

30 Diagnosed young adult females with diagnosed 
Polycystic Ovarian Syndrome aged 25-35 years were 
recruited	 from	south	Delhi	 in	 the	study	 to	find	out	 the	

quality of life. Females with diagnosis of depression, 
language	 or	 cognitive	 difficulties	 preventing	 reliable	
completion of the questionnaire, a chronic or acute 
illness	unrelated	to	PCOS	that	could	potentially	affect	the	
participant’s	quality	of	life,	Patients	who	were	pregnant	
or were having a medical or mental health crisis were also 
excluded from participation2.	All	 the	participants	filled	
up	the	self	administered	PCOSQ.	PCOS	Questionnaire	
has	26	items	divided	into	5	domains:	emotions	(8	items),	
body hair (5 items), weight (5 items), infertility (4 
items), and menstrual problems (4 items). Each question 
is associated with a 7-point scale in which 7 represents 
optimal function and 1 represents the poorest Function.  
Each item was weighted equally and presents the results 
as the mean score per item for each of the domains. 
Thus, the results from a domain with 4 items and from 
a domain with 7 items were both expressed as a score 
from 1 to 72.

RESULTS

The	 mean	 score	 for	 each	 item	 was,	 Emotions	 (8	
items) was 11.56 S.D. 2.31, Body Hair 7.9 SD 2.5, 
Weight	10	SD	3.25,	Infertility	10.3	SD	1.84,	Menstrual	
Problems	10.3	SD	1.8.
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DISCUSSION

The results of the present study clearly show that all 
the	domains	of	PCOSQ	are	affected.	Successful	treatment	
of PCOS that would reduce the burden of the symptoms 
and associated psychosocial stress should also have an 
important	 impact	 on	 woman’s	 HRQL.	 Therefore,	 the	
assessment	of	HRQL	could	add	vital	information	to	the	
evaluation	 of	 treatment	 effectiveness	 in	 clinical	 trials	
in	PCOS.	The	PCOS	HRQL	questionnaire	represents	a	
new	measure	for	women	with	PCOS	and	includes	five	
domains: emotional, body hair, infertility, weight, and 
menstrual	problems.	 Investigators	can	use	 the	PCOSQ	
in either self-administered or interviewer-administered 
formats.	The	mean	 scale	 scores	on	 the	PCOSQ	 reflect	
the negative impact PCOS can have upon the quality of 
life of women with the condition. The weight seems to 
be the biggest challenge in PCOS patients.

PCOS is clearly associated with depression and 
reduced	QoL.	 This	 has	 important	 implications	 for	 the	
treatment and management of PCOS. Treatment of 
depression, although important in its own right, will have 
a	positive	effect	on	the	medical	management	of	PCOS.	
For example, depression reduces motivation yet good 
motivation is the key to compliance with medication and 
the dietary management of PCOS. In conclusion, this 
research	has	highlighted	the	poor	health-related	QoL	and	
high levels of psychological distress found in a woman 
with PCOS. Finally, the psychological health of women 
with PCOS should be reviewed regularly.

CONCLUSION

The	study	shows	 that	PCOS	affects	 the	Quality	of	
life and an early intervention should be started in view 
of well being of the patient.
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ABSTRACT

Background: There are mainly 2 types of stretching technique: active and passive techniques.1 PNF uses the 
concept of muscle relaxation being fundamental to elongation of muscle tissue. There are three stretching 
techniques included in PNF: Hold-Relax (HR), Agonist Contraction (AC), Hold-Relax with Agonist 
Contraction	(HR-AC).	The	purpose	of	this	study	to	compare	efficacy	of	Hold-Relax	and	Agonist	Contraction	
of	PNF	technique	on	hamstring	muscle	flexibility	in	healthy	females.

Objective:	To	compare	the	effect	of	Hold-Relax	(HR)	with	Agonist	Contraction	(AC)	of	PNF	technique	on	
hamstrings	muscle’s	flexibility	in	healthy	female	individuals.

Method: Study design is an interventional study and sample population taken was normal healthy female 
individuals from college area with sample size of 30. Simple random sampling method (lottery method) 
was	used.	30	subjects	having	hamstrings	muscle	tightness	which	is	examined	by	measurement	of	Active	
Knee	Extension	angle	and	Perceived	 level	of	hamstring	muscle	score	scale.	Subjects	 received	following	
treatments: group A was taken Hold and Relax stretching with 30 seconds hold for 3 times per set and 1 set 
per	day.	Group	B	was	taken	agonist	contraction	stretching	with	30	seconds	hold	for	3	times	per	set	and	1	set	
per day. In both technique therapy was given for 5days/week, 1set/day and 3 times for each set. 5 sessions 
were given.

Outcome Measures:	1.	Active	Knee	Extension	angle	

                               2. Perceived level of hamstring tightness score scale

Results:	Results	showed	improvement	in	hamstring	muscle	flexibility	in	group	A	(t	=	-7.94,	p-	<0.05)	and	
group	B	(t=	-4.75,	p<0.05)	but	more	significant	improvement	seen	in	subjects	of	group	A	(p-	<0.05).

Conclusion:	Result	of	present	study	showed	that	Hold	&	Relax	technique	is	more	effective	in	increasing	
flexibility	of	hamstring	muscle	compared	to	Agonist	Contraction	technique.

Keywords: Hamstring flexibility, PNF, Hold and Relax, Agonist Contraction

INTRODUCTION

In	the	literature,	the	terms	“flexibility”	and	“muscle	
length” are often used synonymously when referring to 
the ability of muscles to be lengthened to their end range. 
Flexibility	refers	to	the	total	range	of	motion	of	a	joint	
or	group	of	 joints.	The	structural	characteristics	of	 the	
joints	 and	 the	mechanical	 properties	of	 the	 connective	
tissues	 of	 the	 muscle	 tendon	 structures	 largely	 affect	

the	 extent	 of	 movement	 around	 a	 given	 joint.	 The	
specificity	 of	 movement	 that	 a	 person	 performs	 in	
regular physical activities and stretching methods often 
define	the	development	and	improvement	of	the	body’s	
range of motion. Muscles undergo adaptive shortening 
when maintained in a shortened position for a long time. 
Clinically it has been proposed that a muscle which 
does not undergo periodic lengthening will develop a 
decreased resting length and extensibility. A series of 
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studies	have	been	done	in	the	field	of	methods	to	improve	
muscle	 flexibility	 which	 have	 shown	 contradicting	
results.	Stretching	 is	defined	as	“therapeutic	maneuver	
used to increase extensibity of soft tissue, thereby 
improving	flexibility	by	elongating	structures	that	have	
adaptively shortened.”1 There are mainly two types of 
stretching technique: active and passive techniques.1 A 
proper	stretching	program	is	key	to	improve	flexibility.	
There	are	many	studies	on	effectiveness	of	passive	versus	
active stretching. Many researchers prove that active 
stretching	is	more	beneficial	in	short	span	than	passive	
stretching.2	There	are	limited	studies	on	effectiveness	of	
active stretching technique.

A	shortened	muscle	may	create	imbalance	in	joints	
and	faulty	postural	alignment	that	may	lead	to	injury	and	
joint	dysfunction.		A	lack	of	flexibility	in	the	hamstrings	
is	thought	to	spike	the	risk	of	hamstring	injury.2 Indeed, 
research has suggested that athletes who have a history 
of	 hamstring	 injury	 have	 significantly	 less	 hamstring	
flexibility	compared	to	uninjured	fellow	athletes	and	are	
also	 very	 prone	 to	 the	 recurrence	 of	 hamstring	 injury.	
Thus there has been considerable interest that upgrade 
hamstring	 in	 athletes.	 The	 stiff	 and	 short	 hamstring	
muscle tendon unit may be a risk factor for low back 
pain and the development of patellar tendinopathy. 
As documented in several studies, incidence rates of 
hamstring strains range between 7.1% and 30% with 
relatively	 high	 recurrence	 rates	 between	 18%	 and	 34	
%.3 A tight hamstring causes increased patellofemoral 
compressive force, which may eventually lead to 
patellofemoral syndrome.4  

Stretching	 is	 used	 as	 part	 of	 physical	 fitness	
and rehabilitation programs because it is thought to 
positively	influence	performance	and	injury	prevention.	
Numerous studies have been conducted to investigate 
the	effectiveness	of	 stretching.2 Regardless of the type 
of program; the goal of stretching is often to change the 
physical characteristics of connective tissue. Connective 
tissue is a viscoelastic structure capable of plastic and 
elastic changes. The viscous property of connective 
tissue allows it to go through a permanent change in 
structure. Elastic properties refer to the connective 
tissues	 ability	 to	 regain	 its	 original	 length.	 When	 an	
applied stretch to a connective tissue is removed, the 
elastic components recover their original length and the 
viscous components remain deformed. The amount of 
elastic and viscous deformation can vary considerably, 

depending on the amount of applied force and tissue 
temperature. Theoretically, stretching protocols produce 
deformational changes that lengthen the connective 
tissue	and	increase	joint	ROM. 

PNF uses the concept of muscle relaxation being 
fundamental to elongation of muscle tissue. In theory it is 
performed in a way that uses the proprioceptive abilities 
of	 the	GTO	(Golgi	Tendon	Organ)	and	muscle	spindle	
to relax or inhibit the muscle in order to gain a more 
effective	 stretch.	 It	 does	 by	 using	 autogenic	 inhibition	
and	 reciprocal	 inhibition.	 When	 muscle	 is	 stretched	
and	 the	 subject	 voluntarily	 performs	 an	 isometric	
contraction,	 it	 is	 thought	 that	 the	 Golgi	 tendon	 organ	
reflexively	is	stimulated	inhibiting	or	relaxing	the	muscle	
and thereby allowing the muscle to elongate. There are 
three stretching techniques included in PNF: Hold-
Relax (HR), Agonist Contraction (AC), Hold-Relax 
with Agonist Contraction (HR-AC). Some studies have 
shown that Proprioceptive Neuromuscular Facilitation 
(PNF) and Contract-Relax (CR) stretches may be 
most	 effective.	 But	 there	 are	 very	 limited	 studies	 that	
conclude	which	stretching	technique	is	more	effective	in	
improving	hamstrings	muscle	flexibility	so	this	study	is	
an	effort	to	find	out	either	HR	is	more	effective	or	AC	in	
healthy female individuals. 

 In Hold-Relax procedure, the range limiting muscle 
is	first	lengthened	to	the	point	of	limitation	or	to	extent	
that	 is	 comfortable	 for	 the	 subject.	 The	 subject	 then	
performs isometric contraction for 5 to 10 seconds 
followed by voluntary relaxation of the tight muscle. 
The limb is then passively moved into the new range 
as range limiting muscle is elongated and held for 20 
seconds. This can be repeated for 3-4 times.1

In	 AC	 stretching	 technique	 subject	 isometrically	
contracts muscle that is opposite to range limiting muscle 
(antagonist-quadriceps) and then hold end range position 
at least for several seconds. The movement of the limb is 
independently	controlled	by	the	subject	and	is	deliberate	
and slow, not ballistic.1	The	AC	 technique	 is	 effective	
when	 significant	 muscle	 guarding	 restricts	 muscle	
lengthening	 and	 joint	 movement	 and	 less	 effective	 in	
reducing chronic contractures. This technique is also 
useful when a patient cannot generate a strong, pain free 
contraction of range limiting muscle, which must be 
done	during	the	HR	procedure.	But	AC	is	less	effective	
if	subject	has	close	to	normal	flexibility.
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MATERIAL AND METHOD

Subjects: This study was approved by the Institutional 
review board and ethical Committee. The background 
of this two group comparative study was explained 
to	 the	 subjects	 in	 their	 language	 and	 the	 subjects	who	
were willing to participate were included into the study 
following an informed written consent. The sample was 
limited	to	the	female	sex	due	to	the	subjects’	availability	
of	this	gender.	The	subjects	who	full	filled	the	inclusion	
criteria were.

Inclusion Criteria 

	 1.	Healthy	females	between	18	and	40	years	

	 2.	Active	 Knee	 Extension	 ROM	 is	 less	 than	 160	
degrees

Exclusion Criteria:	Subjects	excluded	were	those	with	
history of:

 1. Higher cortical lesions

 2. Trauma 

 3. Paralysis

 4. Presence of adhesions and scar tissue

 5. Spasticity

 6. Hamstring repair or surgery, tendon transfers 

	 7.	Any	recent	hip	or	knee	injury

	 8.	Knee	deformities–e.g.	genu	varum,	genu	valgum,	
genu recurvatum 

	 9.	Hyper	mobile	joints

	 10.	Uncooperative	subjects

Materials to be used

 1. Assessment form

 2. Consent form

	 3.	Goniometer

 4. Plinth

 5. Pelvis stabilizing belt

 6. Pen

 7. Paper

	 8.	Marker

 9. Data collecting sheet

PROCEDURE

The study was done at the Physiotherapy 
Department, for a period of one week. The sample size 
was	calculated	to	be	15	in	each	group.	The	subjects	were	
randomly allotted to one of the groups using lottery 
method.	Subjects	of	each	group	received	the	following	
treatments:	Group	A	-	30	seconds	of	HR	stretching	for	
hamstrings muscle for 3 times per set for 5 days in a 
week,	Group	B	-	30	seconds	of	AC	stretching	for	3	times	
per set for 5 days in a week for hamstrings muscle.

Outcome Measures: Flexibility of Hamstrings muscle 
in the form of Perceived level of hamstrings tightness 
score	scale	and	Active	Knee	Extension	(AKE)	angle	with	
hip	flexed	 to	90	degrees	 in	 supine	was	 recorded	using	
goniometer before and after the treatment protocol.

 1. Active Knee Extension Angle:	 Goniometric	
hamstring length via the knee angle was measured 
in	the	supine	position.	All	subjects	had	their	lumbar	
lordosis supported with a lumbar roll. The distal 
tip of the lateral malleolus was marked. Therapist 
1	placed	the	hip	into	flexion	until	the	femur	was	
perpendicular to the exam table. Therapist 2 then 
placed a goniometric lever over the femur and the 
other lever toward the marked lateral malleolus. 
Therapist	 1	 then	 extended	 the	 knee	 until	 firm	
end feel was achieved; the knee angle was then 
recorded.	The	ankle	was	relaxed	during	the	final	
knee angle measurements. (Fig. 1)

Figure 1: Measurement of Active Knee Extension angle

 2. Percieved Level of Hamstring Tightness Score 
Scale:

	 	0	=	no	perceived	level	of	tightness

	 	1	=	occasionally	feel	hamstring	are	tight
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	 	2	=	frequently	feel	hamstring	are	tight

	 	3	=	constantly	feel	hamstring	are	tight.

Stretching Protocol: Stretching maneuvers and verbal 
commands were previously standardized with the 
researchers being involved in the study protocol. The 
participants were instructed on the maneuver before 
the	 procedure.	 Position	 of	 subject	 was	 supine	 with	
knee	 extension	 with	 hip	 flexion.	 Subjects	 of	 group	
A underwent HR stretching and the stretching was 
performed by having the participant in supine position 
and left thigh stabilized by the researcher with the aid of 
a	towel.	The	researcher	passively	flexed	the	participant’s	
right hip to 90 degrees and then extended knee up to his/ 
her pain threshold and position in which discomfort in 
the hamstrings was reported was marked as the starting 
position,	 at	 this	 starting	 point,	 subject	 was	 asked	 to	
perform isometric contraction of hamstring muscle 
and hold for 5-10sec. It was followed by voluntary 
relaxation of hamstrings muscle. The limb was then 
passively moved in new range as range limiting muscle 
was elongated.(Fig. 2)

Figure 2: Procedure of HR technique

Figure 3: Procedure of AC technique

Subject	of	group	B	underwent	AC	stretching	and	in	
this	subject	was	asked	to	concentrically	contracts	muscle	
opposite to range limiting muscle e.g. quadriceps and 
then hold end range position at least for 10 seconds. In 
this	 study	 subject	 was	 asked	 to	 keep	 knee	 into	 slight	
flexion	position	then	extend	knee	at	end	range	so	there	
was reciprocal inhibition of hamstring muscle and 
relaxation of hamstring muscle was occurred. After that 
move	the	limb	actively	by	subject	up	to	new	length	of	
hamstring muscle. (Fig. 3)

FINDINGS

Various studies have been conducted in the past to 
assess	the	effects	of	various	interventions	on	improving	
hamstrings	 flexibility.	 However	 limited	 studies	 have	
been performed which evaluated that which stretching 
technique	 is	 more	 effective	 to	 improve	 hamstrings	
muscle	 flexibility.	 The	 finding	 of	 this	 study	 is	 Hold	
and	Relax	was	found	to	be	more	effective	in	improving	
the length of hamstrings muscle among healthy young 
female	subjects	when	compared	to	Agonist	Contraction	
stretching technique.

RESULT

Post data were collected. For statistical analysis t-test was applied for comparison of within group and between 
group	differences	using	SPSS	14.	

Table 1: Mean value of knee angle in both group A & B and t value of same

Groups Pre (mean ± SD) Post (Mean ± SD) t-value p-value Significant
Group-A 45.60 ± 4.30 32.80	±	4.52 7.94 0.36 Yes
Group-B 41.87	±	3.85 35.73 ± 3.19 4.75 0.49 Yes
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Table 2: Mean difference of knee angle between group A & B

Groups Mean ± SD t-value p-value Significant
Group-A 12.80	±	3.28 5.647 0.475 YesGroup-B 6.46	±	2.85

Table 3: Mean value of scale & t value of same within group A&B

Groups Pre (mean ± SD) Post (mean ± SD) t-value P-value Significant
Group	A 2.60 ± 0.51 1.20 ± 0.67 6.42 0.293 Yes
Group	B 2.53 ± 0.52 1.53 ± 0.13 5.31 0.10 Yes

Table 4: Mean difference of A & B group,t value of between group A&B

Groups Mean ± SD t-value P-value Significant
A(HR) 1.4 ± 0.50 2.45 0.29 YesB(AC) 1	±	0.38

	 5.	Cheraladhan	 E.	 Sambandam,	 Sejal	 N.	 Sailor,	
Tiruttani Ramesh. Comparison of immediate 
effect	 of	 mulligan	 bent	 leg	 raise	 technique	 vs.	
passive stretching on hamstring tightness in 
healthy female volunteers International Journal of 
Current Research and Review. 2011 03(5).

	 6.	Gopi	S.	Mistry,	Neeta	 J.	Vyas,	Megha	S.	Sheth.		
Comparison	of	hamstrings	flexibility	 in	 subjects	
with chronic low back pain versus normal 
individuals.	 Journal	 of	 Clinical	&	 Experimental	
Researc. 2014 2(1).

 7. Sharman M, Cresswell A, Riek S. Proprioceptive 
Neuromuscular Facilitation Stretching: 
Mechanisms and Clinical Implications. Sport 
Med, 2006; 36(11): 929-939

	 8.	Rowlands	 AV,	 Marginson	 VF,	 Lee	 J.	 Chronic	
flexibility	 gains:	 effect	 of	 isometric	 contraction	
duration during proprioceptive neuromuscular 
facilitation	 stretching	 techniques.	 Res	 Q	 Exerc	
Sport, 2003; 74(1):47- 51

	 9.	Etnyre	BR,	Abraham	LD.	H-reflex	 during	 static	
stretching and two variations of proprioceptive 
neuromuscular facilitation techniques. 
Electroencephalogr	 Clin	 Neurophysiol,	 1986;	
63(2): 174-179

	 10.	Wallin	 D,	 Ekblom	 B,	 Grahn	 R,	 Nordenborg	 T.	
Improvement	of	muscle	flexibility:	a	comparison	
between	two	techniques.	Am	J	Sport	Med,	1985;	
13(4):	263-268

	 11.	Etnyre	 BR,	 Lee	 EJ.	 Chronic	 and	 acute	 flexibility	
of	men	 and	women	using	 three	different	 stretching	
techniques.	Res	Q	Exerc	Sport,	1988;	59(3):	222-228

There	is	also	significant	improvement	in	flexibility	
by	using	AC	technique	but	not	significant	as	HR	results.

CONCLUSION

Result	of	present	study	showed	that	Hold	&	Relax	
technique	 is	more	 effective	 in	 increasing	 flexibility	 of	
hamstring muscle compared to Agonist Contraction 
technique.
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ABSTRACT

Background: Adhesive Capsulitis is most common in patients with Diabetes Mellitus. It limits the daily 
activities of the patient by causing pain around their shoulder and reducing range of motion (ROM) of their 
joints.	Therapeutic	exercises	are	given	 in	 institution	as	well	as	at	home	as	home	program.	But	 there	are	
patients	who	are	unable	 to	attend	clinic	regularly	due	to	 low	economic	condition,	 lack	of	 time,	 jobs	and	
household	chores.	The	purpose	of	this	study	is	to	assess	the	efficacy	of	supervised	Occupational	Therapy	
programme and home programme in patients of Adhesive Capsulitis with Diabetes Mellitus.

Methodology: 35	subjects	were	taken	and	assessed	at	the	beginning	and	re-evaluated	at	the	end	of	4	week	
rehabilitation program, using the following:

Shoulder pain and disability index (SPADI)

Universal	Goniometer	for	range	of	motion	of	shoulder

Occupational therapy evaluation performa 

Result:	Though	patients	of	both	 the	groups	 showed	no	 significant	difference	 in	mean	value	of	 any	of	 the	
variables	which	means	both	supervised	OT	as	well	as	home	based	OT	are	equally	effective	in	bringing	the	
improvement	in	adhesive	capsulitis	patients	in	terms	of	pain	and	ROM	but	the	mean	disability	score	of	subjects	
of	supervised	OT	group	(12.32)	was	found	to	be	better	than	those	doing	exercises	at	home	(18.90)	which	means	
to have more improvement in shoulder disability, supervised OT is better than the home program.

Conclusion: The	findings	of	the	study	suggests	that	home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute for adhesive capsulitis patients with diabetes 
mellitus, but to have better improvement in shoulder disability supervised OT is better than home based 
exercise program.
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INTRODUCTION

Among the general musculoskeletal conditions, 
Adhesive Capsulitis is one of the most common 
conditions	 to	 affect	 the	 general	 population.	 Adhesive	
capsulitis	 is	 reported	 to	 affect	 2-5%	 of	 the	 general	
population,[2] increasing to 19% with type 2 Diabetes 
and thyroid diseases.[3] The condition is most commonly 
reported between the ages of 40 and 65 years.[4] It occurs 
as	the	area	around	shoulder	joint	thickens	and	contracts.	
It sometimes also occur due to prolonged immobilisation 
of	shoulder	joint.

DOI Number: 10.5958/0973-5674.2019.00010.8 
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Adhesive capsulitis limits the daily activities of 
the patient by causing pain around their shoulder and 
reducing	 range	 of	 motion	 (ROM)	 of	 their	 joints.[5] 

Adhesive Capsulitis especially decreases the abduction, 
internal rotation and external rotation of the shoulder and 
the patient in the initial phase complains of limitation in 
their	activities	and	pain	in	the	shoulder	joints	(Hamdan	
et al. 2003). Based on the etiology Adhesive capsulitis 
can	 be	 classified	 as	 primary	 and	 secondary.	 Primary	
Adhesive Capsulitis is an idiopathic condition where 
the exact underlying cause is unknown.[6]Adhesive 
Capsulitis associated with a known underlying disorder 
is considered to be secondary.[7] The freezing phase is 
marked	by	a	gradual	onset	of	diffuse	shoulder	pain	lasting	
from	2-9	months.	The	stiffening	phase	 is	characterised	
by progressive loss range of motion that may last up to 
1	year.	The	final,	thawing	phase	constitutes	a	period	of	
gradual motion improvement. Once in this phase, the 
patient may require up to 9 months to regain a functional 
ROM. [8]	[9]	[10]	[11]

Proprioceptive Neuromuscular Facilitation (PNF) 
stretch is one of the various interventions used by 
occupational therapist to treat conditions of shoulder 
complex. PNF stretch is a technique commonly used in 
clinical environments to enhance both active and passive 
range of motion with the ultimate goal being to optimize 
motor performance and rehabilitation.[14] 

Rehabilitation program can be given under 
supervision of therapist in the center as well as home 
program. But there are patients who are unable to attend 
clinic regularly due to low economic condition, lack of 
time,	 jobs	 and	 household	 chores.	 This	 study	 is	 being	
conducted	to	assess	 the	efficacy	of	 institution	based	as	
well as home program for patients of Adhesive Capsulitis 
with Diabetes Mellitus.

MATERIAL AND METHOD

Study Design: A comparative Experimental Research 
Design

Subjects: A convenience sample of 35 patients were 
taken. Males and females of Adhesive Capsulitis with 
Diabetes Mellitus, with age group 40-60 were included. 
Those with history of any life threatening disease or 
history	of	 any	musculoskeletal	 injury,	 traumatic	 injury	
or shoulder pain due to fracture or any other pathology 
in past 6 months were excluded. 

Procedure: Necessary permission was taken from 
head of rehabilitation department for data collection.
Subjects	 were	 informed	 about	 the	 nature	 of	 the	 study	
and consent form was taken. 35 patients of Adhesive 
Capsulitis with Diabetes Mellitus were taken after the 
fulfilment	of	exclusion	and	inclusion	criteria.	They	were	
divided into two groups, institution based supervised 
occupational therapy program and home based exercise 
program, randomly. There were 16 patients in supervised 
occupational therapy group and 19  in home based 
occupational therapy group. Each patient was assessed 
on OT evaluation performa, universal goniometry and 
Shoulder Pain and Disability Index (SPADI). Patients in 
Institution based supervised occupational therapy group 
came to the department 5 days a week 45 minutes each 
session for 4 continuous weeks.

Patients getting home based exercise programme 
were called for follow up at the end of two weeks and 
all the activities were graded. They were given home 
exercise program pamphlet with exercises, dosage and 
precautions explained in it. All 35 patients were re-
evaluated at the end of 4 week rehabilitation program 
on	the	same	scales	to	see	the	difference	in	the	dependent	
variables.

OUTCOME MEASURES/SCALES

Shoulder Pain and Disability Index (SPADI): It is 
a self- administered questionnaire consisting of items 
grouped into pain and disability subscales. Rating is on 
visual analogue scale and the mean of the two subscales 
are combined to produce a total score ranging from 0 
(best) to 100 (worst). The SPADI was designed to 
measure the impact of shoulder pathology in terms of 
pain and disability for both current status and change 
over time. SPADI can be used as an outcome measure in 
Adhesive Capsulitis patients.8

Universal Goniometer for Range of Motion of 
Shoulder

It is the instrument most commonly used to measure 
joint	position	and	motion	in	the	clinical

Setting. Typically the design includes a body and 
two thin extensions called arms - a

Stationary arm and a moving arm. In this study a full 
circle goniometer has been Used.
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Occupational Therapy Evaluation Performa

DATA ANALYSIS

Master chart was prepared on the excel sheet 
taking	the	pre	and	post	values	of	the	different	variables	
of SPADI and ROM for both the groups. Paired t-test 
was used to compare the pre-test and post-test values 
of shoulder pain, shoulder disability and shoulder 
range of motion as measured on SPADI and Universal 
Goniometer	 respectively	 through	 SPSS	 software	 17.0.	
Mean of age and gender of all 35 patients was taken. 
Mean, standard deviation and t-value for all the variables 

of SPADI (pain, disability and total SPADI score) and 
ROM	(flexion,	abduction,	external	rotation	and	internal	
rotation) was taken for both the groups.

FINDINGS

Data was analyzed using paired t-test for both the 
groups and the t-value for pain score, disability score, 
total	SPADI	score,	flexion,	abduction,	external	rotation	
and internal rotation of shoulder were respectively as 
shown	 in	 TABLE-1,	 TABLE-2,	 TABLE-3,	 TABLE-4,	
TABLE-5,	TABLE-6	and	TABLE-7	respectively.

Table 1: Comparison of pre and post pain score between group 1 and group 2

Pain
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 60.88 12.87 61.26 14.746 .082NS

Post 21.00 11.825 21.79 8.297 .231NS

NS	=	Non-significant

Table 2: comparison of pre and post of disability score between group 1 and group 2

Disability
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 46.92 10.065 42.85 15.653 .895NS

Post 12.32 9.240 18.90 9.989 2.008*

NS=	non-significant;	*significant	at	.05	level

Table 3: comparison of pre and post of total SPADI score between group 1 and group 2

Total SPADI
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 52.72 10.489 50.34 14.126 .557NS

Post 17.52 8.330 20.07 8.730 .882NS

NS	=	Non-significant

Table 4: comparison of pre and post of flexion between group 1 and group 2

Flexion
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 134.06 27.339 113.42 33.419 1.950NS

Post 165.00 16.330 157.37 18.810 1.269NS

NS	=	Non-significant



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         51      

Table 5: comparison of pre and post of abduction between group 1 and group 2

Abduction
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 93.75 37.925 95.79 27.349 .184NS

Post 134.06 35.927 131.84 28.685 .203NS

NS= Non-significant

Table 6: comparison of pre and post of external rotation between group 1 and group 2

External rotation
Group 1 (N = 16) Group 2 (N = 19)

t-value
Mean Standard deviation Mean Standard deviation

Pre 38.75 23.274 39.21 21.296 .061NS

Post 62.19 26.011 63.68 23.502 .179NS

NS= Non-significant

Table 7: comparison of pre and post of internal rotation between group 1 and group 2

Internal 
rotation

Group 1 (N = 16) Group 2 (N = 19)
t-value

Mean Standard deviation Mean Standard deviation
Pre 53.44 12.612 48.68 14.705 1.016NS

Post 69.69 4.644 66.32 6.840 1.672NS

NS=	Non-significant

Inference: The	 t-value	 of	 pre	 pain(.082)	 and	 post	
pain(.231), pre total SPADI score (.557) and post total 
SPADI	score	(.882),	pre	flexion	(1.950)	and	post	flexion	
(1.269),	pre	abduction(.184)	and	post	abduction	(.203),	pre	
external rotation(.061) and post external rotation(.179), pre 
internal rotation(1.016) and post internal rotation(.1672) 
suggests	 results	 to	 be	 non-significant	 for	 both	 groups,	
which	means	home	based	OT	program	is	as	effective	as	
supervised OT program for patients of adhesive capsulitis 
with	diabetes	mellitus.	But	t-value	of	pre	disability(.895)	
and	post	disability(2.008)	suggests	result	to	be	significant	
p<.05 for group 1, which means supervised OT program 
had	 better	 effect	 on	 shoulder	 disability	 of	 adhesive	
capsulitis with diabetes mellitus.

DISCUSSION

The	purpose	of	this	study	was	to	assess	the	efficacy	
of occupational therapy intervention in both home 
based program as well as supervised occupational 
therapy program in patients of Adhesive Capsulitis with 
Diabetes	Mellitus.	Total	35	subjects	were	taken	and	were	
divided into two groups randomly. They were given 

supervised occupational therapy program in institute and 
home based occupational therapy program respectively. 
Occupational therapy evaluation performa and shoulder 
Goniometry	 was	 done	 on	 the	 subjects.	 Shoulder	 pain	
and	 disability	 index	 (SPADI)	 was	 filled	 by	 them	 and	
scoring was done accordingly as it was suggested by 
Einar		Kristian	Tveita	et	al	in	2008	that	SPADI	can	be	
used as an outcome measure in patients with adhesive 
capsulitis.8	 From	 the	 35	 subjects	 24	 were	 female	 and	
11 were males. In group 1, there were 3 males and 13 
females	whereas	in	group	2,	there	were	8	males	and	11	
females.	Age	group	of	the	subjects	was	40-60	years	with	
the mean age 49.937 for group 1 and 49 for group 2.

The rehabilitation programme consisted active 
ROM, active assistive ROM, active stretching and 
strengthening	 exercises	 of	 shoulder	 joint	 as	 well	 as	
precautions	for	the	care	of	affected	shoulder.	Sarah	Russell	
also conducted a blinded, randomized, controlled trial 
in 2013 assessing conservative management strategies 
for frozen shoulder.18The treatment for supervised 
OT group was given for 45 minutes per session for 5 
sessions a week. Home based OT group was also asked 
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to do the exercises for 5 days a week, once in a day. The 
rehabilitation program was run for 4 weeks for both the 
groups as it was concluded by Jurgel J et al in 2005 that a 
4 week rehabilitation program improved shoulder active 
range of motion in patients with frozen shoulder.21

The result of the present study suggests that home 
based	 exercise	 program	 is	 as	 effective	 as	 supervised	
occupational therapy program given in institute for 
adhesive capsulitis patients with diabetes mellitus. 
Result is supported by the study of Rupali Sen et al 
in 2014 who did a comparative study on home-based 
exercise program Vs. institution based occupational 
therapy	in	improving	hand	skills	in	post	collies’	fracture	
and concluded that both home exercise program and 
institution based occupational therapy are equally 
important	 for	 reducing	 pain	 and	 stiffness	 and	 also	 for	
increasing pain free ROM, muscle strength and hand 
skills	in	colles’	fractures.17 Though patients of both the 
groups	showed	no	significant	difference	in	mean	value	
of any of the variables which means both supervised 
OT	as	well	as	home	based	OT	are	equally	effective	 in	
bringing the improvement in adhesive capsulitis patients 
in terms of pain and ROM but the mean disability score 
of	subjects	of	supervised	OT	group	(12.32)	was	 found	
to	be	better	than	those	doing	exercises	at	home	(18.90)	
which means to have more improvement in shoulder 
disability, supervised OT is better than the home 
program.	This	difference	is	supported	by	Sarah	Russell	
et al who, in 2013, found that hospital based exercise 
class can produce a rapid recovery from frozen shoulder 
and	is	more	effective	than	a	home	exercise	program.18

CONCLUSION

The	 findings	 of	 the	 study	 suggests	 that	 there	 is	
no	 significant	 difference	 in	 the	 mean	 value	 of	 pain	
and ROM of shoulder between two groups but the 
mean	 disability	 score	 of	 subjects	 of	 supervised	 OT	
group (12.32) was found to be better than those doing 
exercises	 at	 home	 (18.90).	 Thus	 it	 is	 concluded	 that	
home	based	occupational	therapy	program	is	as	effective	
as supervised occupational therapy program in institute 
for adhesive capsulitis patients with diabetes mellitus, 
but to have better improvement in shoulder disability 
supervised OT is better than home based exercise 
program.	 Thus	 the	 patients	 who	 cannot	 afford	 the	
regular hospital charges or live in remote areas with poor 
availability of rehabilitation services or due to any other 

significant	 reason	 cannot	 come	 to	 the	 institute,	 can	be	
given home based exercise program, with proper follow 
ups, for improvement in the symptoms.
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ABSTRACT

Introduction: Foot pain is one of the presenting musculoskeletal condition usually encounter by Physical 
therapists. It is also found that fashion trends led the choices of footwear especially among females and 
there’s	vast	range	of	versatility	in	female	footwear.

Objective: This study was conducted to determine the frequency of foot pain and its association with foot 
wear in young female DPT students.

Method: The cross-sectional survey design was used. A self-administered questionnaire was distributed 
among	333	female	students	aged	18	to	25	years.	Data	forms	was	divided	and	distributed	between	all	five	
years	of	DPT	in	IPMR	and	Ojha	campus	of	Dow	University	of	Health	Science.

Results: More than half (56.6%) of the participants reported foot pain in past three months using NIS 
(numeric intensity scale). 53.7% of the participants thought that this pain was associated with footwear. 
Among	footwear	choices	jogger’s	and	canvases	was	the	first	choice	followed	by	pumps	&	pointed	toe	box	
as second choice, 52.3% and 30.9% respectively. Statistically, there were found no association between foot 
pain and foot wear.

Conclusion: The results of the study has shown that more than half of the participant experienced foot pain 
disregarding	the	fact	of	jogger’s	and	canvases	was	the	top	most	choice	of	participants.	Therefore,	there’s	
needing to create awareness regarding footwear choices that accommodates the foot biomechanically and 
ergonomically in correct position.

Keywords: Foot pain, foot wear, Hallux valgus.
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INTRODUCTION

Foot pain is one of the common musculoskeletal 
conditions that is being treated by physical therapist 
[1} In a recent APMA (American Podiatric Medical 
Association) survey 51% of adults reported that they 
have restricted activities of daily livings due to foot pain, 
still they have little knowledge about podiatrist and they 
would rather seek primary care physician (PCP)[2].

It is highly prevalent, as one in three people 
aged above 65 years experienced foot pain. [3][4][5][6]. 
Factor  may be responsible for producing foot pain 
like	 increased	 age,	 gender,	 ill-fitted	 footwear,	 obesity	
and chronic degenerative diseases[2]. A study held in 
Northwest	Adelaide,	Australia	indicated	that	one	in	five	
people	 over	 age	 18years	 have	 reported	 foot	 pain	with	
higher prevalence in females [7]. In Asian population, 
50 percent of young urban working women reported 
recurrent	 nontraumatic	 foot	 pain	 and	 68.4%	 believed	
that the pain is associated with the footwear they wore 
at work [3].

The	popular	summertime	Flip-flops	 tends	 to	cause	
heel	pain	and	conditions	like	overuse	injuries	of	muscle	
(tibialis	anterior)	and	 toes	 that	have	been	 identified	by	
podiatrists [13].	 Furthermore,	 walking	 with	 flip-flops	
resulted in shorter stride, decreased stance time, and 
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smaller	ground	reaction	force	(GRF)	impulse,	and	larger	
ankle contact angle in comparison with running shoes 
among both gender [8].

It has also been evident that wearing high heels and 
shoes with pointed toe box to be associated with the 
development of corns, lesser toe deformity and hallux 
valgus (bunion) [10].

The shoe toe box (shape and volume) is also 
significant	 in	 terms	 of	 producing	 ill-effects	 on	 foot’s	
health like high heels. Decreased volume of toe box 
causes cramping of the toes that have been linked 
to	 produce	 foot	 deformities,	 joint	 pathologies	 and	
forefoot lesions [11]. Development of metatarsalgia, 
callus formation and a higher risk of ulceration under 
metatarsal heads have also been shown to be related 
with increased forefoot plantar pressure [9].	A	significant	
association of 43 percent has been found between the 
shoes with narrow toe box and hallux valgus (bunion 
formation) [9].

Occurrence of foot pain associated with the type of 
footwear has been observed in epidemiological data that 
suggests that people show ignorant behaviour towards 
footwear because they prefer to choose fashion trends 
over comfort and ease but later in life they eventually end 
up with developing deformity or pathologic conditions 
such as hallux valgus, pes planus, plantar fasciitis, 
calcaneal spur etc.

So, the purpose of this study was to determine the 
frequency of foot pain and its association with footwear 
among young female DPT students of Dow University 
of Health Sciences.

METHOD AND MATERIALS

Research Design: A cross-sectional (self-administered) 
questionnaire survey design.

Study Settings: The study settings included IPMR 
(DUHS)	and	Ojha	campus	(DUHS).

Exclusion Criteria 

 z Any congenital deformity

 z Any foot pathological or degenerative condition, 
fracture or sprain resulting in traumatic foot pain.

 z Male students.

Inclusion Criteria:

 z young	female	DPT	students	aged	18-	25years.

Duration of Study:

 z The duration of the study was 3 months after 
approval of synopsis.

Sampling Technique:

 z Nonprobability purposive sampling technique.

Sample Size:

 z A sample size of 333 was calculated through 
Open	Epi	 version	 3.0	with	 a	 frequency	 of	 68.4%	
(participants with foot pain attributed the pain to 
footwear),	 confidence	 limits	of	5%,	data	effect	of	
1%	and	confidence	level	95%.

METHODOLOGY

Demographics

 z Included age, year of study, height, weight, and 
BMI.

Subjects

 z Female	DPT	students	aged	between	18-25	years.

Tools

 z The tool used for the assessment of pain intensity 
was numeric intensity pain scale (NIS), which 
represented	the	intensity	of	their	pain.	where	0=no	
pain,	5	=	moderate	pain	and	10=unbearable	pain.

 z The scale of NIH (National Institute of Health) 
BMI	 calculator	was	 used	with	 categories	 defined	
as	 underweight	 <	 18.5,	 normal	weight	 18.5-24.9,	
overweight	25-29.9	and	obese	>	30	or	more.

Questionnaire

 z The questionnaire was divided into 2 parts. The 
first	part	covered	questions	regarding	footwear	and	
second part contained questions regarding pain.

 z Participants were asked to specify the type of 
footwear that they usually wear to university.

 z They were also asked about the duration for which they 
continuously wore the shoe in a day. Other question 
included	subject’s	opinion	on	whether	they	think	that	
footwear	affects	their	body	image/appearance.
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 z The second part of the questionnaire covered 
questions regarding foot pain. Participants were 
asked if they had experienced foot pain in the past 
3 months.

 z The participants were asked about the location of 
pain which was divided into various parts of foot 
like the heel, medial side/arch of the foot, the sole 
of foot, base/ball of toes, toes of the foot, big toe or 
base of big toe.

 z The participants were asked if they believed that 
their pain was associated with footwear and for the 
reasons they thought were behind this pain related 
to footwear.

STATISTICAL ANALYSIS

Data was entered and analysed using IBM-SPSS 
version 23.0, count and percentages were reported for the 
baseline information of samples on age, BMI, year of study, 
type of footwear, duration for which shoes were worn 
continuously in a day, reason for choosing that footwear, 
pain experienced in past three months, and other associated 
factors that were linked with the type of footwear. Pearson 
chi-square	 test	 was	 applied	 to	 find	 out	 the	 association	
between the variables. Bar chart and pie chart are also used 
to give the graphical representation of the results. A p-value 
less	than	0.05	were	considered	significant.

RESULTS

333 samples participated in the study, where 52.9% 
aged more than twenty-one years old, 32.7% studying in 
fourth year and 35.4% samples were found underweight. 
(Table 1)

Table 1: Baseline Information of Studied Samples
(n = 333)

Characteristics n %

Age	Group <=	21	years 157 47.1
>	21	years 176 52.9

Year of Study

First year 59 17.9
Second year 31 9.4
Third year 74 22.4
Fourth year 108 32.7
Final year 58 17.6

BMI Underweight 91 35.4
Normal 144 56.0

Overweight 19 7.4
Obese 3 1.2

52.3%	 samples	 wear	 jogger’s	 canvas	 and	 25.5%	
samples	 reported	 that	 they	 wear	 flat	 sandals	 usually	
for the university, 30.9% used pumps/pointed toe box. 
(Table 2)

Table 2: Type of footwear usually wears to 
university

Footwear n %
Khusa 17 5.1

Kholapori 8 2.4
Heels two or more 13 3.9
Heels two or less 17 5.1

Flat sandals 85 25.5
Flip	flops 7 2.1

Joggers/ canvas 174 52.3
Pumps/ pointed toe box 103 30.9

33.9% samples said they wear the shoes for more 
than	 8-hours	 continuously	 in	 a	 day,	 86.5%	 samples	
choose their type of shoes because of comfort support, 
17.4% said due to fashion trends. (Table 3)

Table 3: Duration of Footwear and Reasons for choosing

Characteristics n %

For how many 
hours do you 

wear the shoes 
continuously	a	day?

<6hrs 35 10.5
6hrs 78 23.4
8hrs 107 32.1
>8hrs 113 33.9

Reason For 
Choosing This 

Footwear

comfort	&	
support 288 86.5

value cost 5 1.5
color 

matching 28 8.4

brand 9 2.7
fashion 
trends 58 17.4

70.3%	 samples	 thought	 that	 footwear	 affects	 their	
body image/appearance.

56.6% of the participants said that they experienced 
the foot pain in last three months where 26.6% reported 
the frequency of the pain as most of the day, 22.9% said 
once a month.

48.4%	samples	experienced	pain	in	heel	and	26.1%	
felt it in the sole of foot. (Table 4)
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Table 4: Effect on body image, the experience of foot pain and location of pain

Characteristics n %

Do	you	think	your	footwear	affects	your	body	image/	
appearance?

Yes 234 70.3
No 56 16.8

Don’t	know 43 12.9

Have	you	experienced	foot	pain	in	past	three	months?
Yes 188 56.5
No 145 43.5

If	yes,	how	many	times	have	you	experienced	it?

Most of the day 50 26.6
Once a day 32 17.0

Once a week 40 21.3
Once a month 43 22.9

Others 23 12.2

Where	do	you	experience	the	pain?

Heel 91 48.4
Medial side arch 36 19.1

Sole of foot 49 26.1
Base of toes or ball of 

toes 22 11.7

Toes 19 10.1
Big toe 13 6.9

Base of big toe 13 6.9
Others 6 3.2

59.3%	samples	rated	their	pain	as	moderate	pain	with	a	score	from	4-6,	14.1%	of	the	samples	suffered	unbearable	
or	 severe	pain.	53.7%	 thought	 this	pain	was	associated	with	 footwear,	41.5%	said	flatness	of	 shoe	 is	one	of	 the	
reasons	for	this	pain.	48.1%	participants	reported	that	they	took	rest	when	they	experienced	the	pain.	19.8%	sample	
said	they	do	nothing,	23.5%	sample	said	household	chores	and	40.1%	sample	said	walking,	jogging	and	exercise	
activities were compromised due to this pain. (table 5),

Table 5: severity of pain, its association and reason behind

n %

On	a	scale	of	1-10,	how	severe	is	your	pain?

No pain 1 0.6
Mild pain (1-3) 46 26.0

Moderate pain (4-6) 105 59.3
Unbearable/ severe pain (7-10) 25 14.1

Do	you	think	your	pain	is	associated	with	footwear? Yes 101 53.7

Reason behind this pain

ill-fitted	shoe 8 7.5
Tight shoe 20 18.9
High Heel 10 9.4
Flatness 44 41.5

Hard Sole 23 21.7
Pointed narrow toe box 17 16.0

Others 9 8.5
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Conted…

What	do	you	do	when	you	experience	pain?

Rest 90 48.1
Painkillers 15 8.0

Icing 13 7.0
Massage 38 20.3
Exercise 15 8.0

Change the footwear 29 15.5
Nothing 37 19.8

Which	activities	are	compromised	due	to	your	pain?

Studies 21 11.2
Household chores 44 23.5
Walk,	jog,	exercise 75 40.1

Travelling 35 18.7
Others 10 5.4
None 41 26.3

6.5%	samples	complained	of	mild	pain	which	affects	their	studies,	13.5%		found	with	moderate	pain	and	12%	
samples	found	with	severe	pain,	27.9%	samples	of	moderate	pain	were	affected	with	household	chores,	48%	sample	
of	severe	pain	complained	their	walk,	jog	and	exercise	activities		were	affected,	10.9%	of	mild	pain	samples	said	that	
it	affects	on	traveling,	however	there	was	no	significant	association	found	between	severity	of	pain	and	activities	that	
need to be compromised by the samples . (Table 6)

Table 6: Association of Severity of Pain with activities being compromised

Compromised Activities
Mild pain (1-3) Moderate pain (4-6)

Unbearable/ severe 
pain (7-10) p-value

n % n % n %

 
yes 3 6.5 14 13.5 3 12.0

0.64
no 43 93.5 90 86.5 22 88.0

House hold 
chores

yes 9 19.6 29 27.9 5 20.0
0.60

no 37 80.4 75 72.1 20 80.0
walk,	jog	
,exercise

yes 15 32.6 43 41.3 12 48.0
0.48

no 31 67.4 61 58.7 13 52.0

travelling
yes 5 10.9 20 19.2 8 32.0

0.17
no 41 89.1 84 80.8 17 68.0

others
yes 2 4.4 6 5.8 1 4.0

0.96
no 43 95.6 98 94.2 24 96.0

none yes 19 52.8 16 18.4 3 14.3 N.A
no 17 47.2 71 81.6 18 85.7

*p-value obtained using Pearson chi-square test

DISCUSSION

Foot pain is one of the common musculoskeletal 
condition that is being treated by Physical therapist [1]. 
To	 our	 knowledge,	 this	 study	 is	 the	 first	 survey-based	

study that has been conducted in Pakistan so far. Our 
targeted population was young female students with the 
mean age more than twenty-one years (52.9%). The two 
main	aims	of	the	study;	first,	to	determine	the	frequency	
of foot pain among young female DPT students of Dow 
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university health sciences. Second, the association 
between the foot pain and the footwear. Other variables 
were also measured which includes: BMI, type of 
footwear, duration, reason of footwear choices, intensity 
of pain, location and relieving measures.

In our study, we have found that 56.6 percent of the 
total participants have experienced foot pain in past three 
months and that our results are similar with a Singaporean 
study in which half (50%) of the participants complained 
the non-traumatic foot pain at least once a month [3]. 53.7 
percent of the participants in our study also felt that this 
pain	 is	associated	with	 footwear	and	flatness	might	be	
the most frequent cause of pain. More than half of the 
participants (59.3%) described their pain of moderate 
intensity on NIS ---(numeric intensity scale).

In previous studies, the shape of the shoe toe box 
is	 seen	 to	 be	 found	 significantly	 influential	 on	 foot’s	
biomechanics and hence found to be producing foot 
pain	and	joint	deformity	[11], [12] as with pointed- narrow 
toe box [13]. In our study, it is shown that 30.9% of the 
participants used to wear pumps and pointed toe box 
which also the second most common footwear choice 
made by young female students.

There is found a strong link between footwear 
choices and the body image or appearance as 70.3 
percent	of	the	participants	thought	that	footwear	affects	
their overall body image. It has been shown previously 
that fashion trends and styles are the main components 
of	 choosing	 any	 type	 of	 footwear	 rather	 than	 foot’s	
health [8]. In contrast, only 17% participant chooses 
the footwear of fashion trends in our study. One of the 
interesting	findings	of	 this	study	was	 that	86.5	percent	
of the participants choose their footwear because of 
comfort and support yet, more than half of the sample 
reported the foot pain which is of moderate intensity 
(59.3%) on most of the day (26.6%) and heel, being the 
most	frequent	location	of	pain	to	occur	(48.4%).

However, there is no association found in our 
study between the footwear and foot pain statistically. 
Foot health is the area of least concern of an individual 
when it comes to health problems as only 2 in 10 US 
adults give a thought regarding foot health [1]. Therefore, 
the data available is limited enough to correlate the 
potential	 adverse	 effects	 of	 ill-fitted	 footwear	 and	 the	
corresponding foot pathologies. Further studies need to 
be conducted to give the vivid relation between footwear 
and associated problems.

CONCLUSION

It is evidently proven that diverse types of footwear 
impacts	 differently	 on	 foot’s	 health	 and	 the	 prevalence	
of foot pain is increased comparatively from past years. 
It may be associated to higher variation among footwear 
designs and style. It is also observed that fashion trends and 
overall	body	appearance	have	great	significance	in	making	
choices	of	purchasing	 footwear.	There’s	 a	need	 to	create	
awareness among general population to make appropriate 
footwear	 choices	 that	 fit	 in	 properly	 and	 accommodate	
biomechanically and footwear designers also need to 
produce shoes which are ergonomically correct.
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ABSTRACT

Purpose of study:	Instrument	test	can	provide	quantitative	value	to	which	a	patient’s	performance	can	be	
compared,	but	most	such	tests	cannot	be	conducted	efficiently	in	diverse	setting.	Hand-held	Dynamometer	
is an exception. In the hands of a tester with adequate strength and skills.

Methodology: 300 healthy individuals between the age groups of 6- 50 years were selected and were 
randomly	assigned	 to	 three	 study	groups.	Group	1(	6-18)years	 ,group	2	 (18-30	 )	years	 andgroup	3	 (30-
50)	years.	All	subjects	were	tested	thrice	and	the	best	of	three	attempts	was	recorded.	Thirty	seconds	time	
interval was maintained between each handgrip strength testing 

Results: The	mean	difference	age	group	 in	our	study	was	 (6-18).(18-30).(30-50).years.	 the	findings	of	 the	
present	study	indicated	a	gradual	increment	of	both	right	and	left	hand	grip	strength	from	6	to	18	years	in	male.

Conclusion: study	generated	normative	values	of	hand	grip	according	to	gender	and	different	age	group	
(6-18).(18-30).(30-50).The	gender	differences	 in	grip	 strength	was	 statically	 significant	with	higher	grip	
strength found in males than females

Keywords: grip strength , hand held dynamometer

INTRODUCTION

From early childhood it is necessary to produce 
enough grip force to manage independently every day 
tasks	such	as	eating	and	playing.	Grip	strength	is	important	
as a measure of general health and is often estimated in 
screening of normal motor function. It is also regarded as 
one of the most reliable clinical methods for estimation of 
strength and is used extensively on adults (1)

A literature review published several years ago 
intimated that Dynamometrically measured grip strength 
may have value as a predictor of important outcomes [2].
Instrument test can provide quantitative value to which 
a	patient’s	performance	can	be	compared,	but	most	such	
tests	cannot	be	conducted	efficiently	in	diverse	setting.	
Hand-held Dynamometer is an exception in the hands of 
a tester with adequate strength and skills (, 3].

An estimation of grip strength is made to identify the 
level of development and degree of disability. It is also 
used for treatment planning and evaluation. One problem 
is, however, a lack of relevant developmental norms for the 

grip strength of children. There are few studies presenting 
data for grip strength in large groups of children and the 
most	 recent	 are	 from	 the	 1980s,	 providing	 data	 from	
children in the USA [] and Australia [1)

The instrument has been found to have good 
reliability in healthy adults [3]It is therefore essential to 
obtain an estimate of the average grip strength and the 
variations	 that	exist	 in	children	of	different	ages	 .	Full	
function and adequate strength of hand are necessary for 
dealing with demands of daily life. Hand grip strength 
is used in clinical settings as an indicator of overall 
physical strength and health [4]. Hand strength has been 
identified	 as	 important	 factor	 predicting	 disability	 in	
musculoskeletal disease [5It even predicts complications 
and general morbidity after surgical interventions , 
general disability and future outcomes in older age.

The	jamar	Dynamometer	has	been	found	to	give	the	
most accurate and acceptable measure of grip strength. 
Hand grip strength is positively correlated to height, 
weight, body mass index (BMI) and hand anthropometric 
measurements in healthy Indian man. [7]. 
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Hand grip strength as measured by maximum 
voluntary contraction have a positive relationship with 
body weight height Body mass index and body surface 
area as investigated by various researcher in varied 
population of athletes, children and adolescents. A 
biological axiom of “Use it or lose it” applies to hand 
function [8]. 

The	power	of	grip	 is	 the	 result	 of	 forceful	flexion	
of	all	fingers	joints	with	a	maximal	voluntary	force	that	
the	 subject	 is	 able	 to	 exert	 under	 normal	 bio	 kinetic	
conditions (Richards et al. 1996 and Bohannon 1997)
[8].The relationship between handgrip strength and a 
number	 of	 variables	 included	 morbidity	 (	 klidjian	 et	
al.	 1980),mortality	 (Phillips	 1986),the	 risk	 of	 falling	
(Wickham	et	al.	1989),anthropometric	 traits	 (Ross	and	
Rosblad	2002;	Malina	et	 al.1987;Koley	et	 al.	2009),	 a	
range of functional ability variables ( Hughes et al 1997; 
Hyatt	et	al.	1990)and	nutritional	status	(Guo	et	al.	1996)	
have been reported [9].

Wellbeing	 and	 proper	 fitness	 of	 musculoskeletal	
system is one of the important factors to carry out daily 
activities, gripping and pulling strength is part of it. . The 
hand circumference had the strongest correlation with 
maximum grip strength in both males and females for 
right hand [10].	Hand	grip	strength	can	be	quantified	by	
measuring the amount of static force that the hand can 
squeeze around a Dynamometer [11]

AIM OF THE STUDY

To	determine	the	age	related	differences	in	handgrip	
strength among healthy Indian male and female in the 
following	age	groups	between	 the	age	group	of	 (6-18)
years	,	(18-30	)	years	and	(30-50	)	years.

HYPOTHESIS

Null Hypothesis: (N0)

There	 will	 be	 no	 significant	 variation	 seen	 in	
handgrip strength in Indian males and females

Alternate Hypothesis:- (N1)

There	will	be	significant	variation	seen	in	handgrip	
strength in Indian males and females.

MATERIAL AND METHODOLOGY

Design of the Study: Survey.

Sample Setting: CAEHS Meerut

Village Meewa, Meerut

Vidyawati public school Meerut

Vishesh public school Meerut

Sample Size:	300	subject	were	taken	with	50	male	and	
50 female in each age group

Sample Design: Random sampling

Tools for data collection:

 1. Hand grip Dynamometer.

	 2.	Weighing	machine

 3. Measuring tape.

 4. Pen.

	 5.	Writing	pad.

Criteria for Sampling

Inclusion Criteria

 z Subject	 who	 don’t	 have	 any	 musculoskeletal	
disorder in upper limb.

 z Individual who can read, write and understand 
follow command.

 z Gender	-	Both	male	and	female.

 z No restricted movement of the upper limb.

 z No history of fracture.

Exclusion Criteria

 z Subject	with	cervical	or	upper	limb	musculoskeletal	
disorders.

 z History of fracture of shoulder, arm, elbow, forearm 
and	wrist	joint.

 z Restriction	of	movement	of	upper	limb	joints.

 z Any	 history	 of	 inflammatory	 joint	 disease,	
neurological	 disorders	 or	 injury	 to	 upper	 limb	
extremity.

 z Tightness, deformity, and contracture in upper limb. 

 z Any bony disease.

 z Heart failure.
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PROCEDURE

The research work has been approved by the 
research committee of college of Applied Education 
health science The patient is demonstrated about the 
survey	 study	 and	 informed	 consent	 form	 are	 filled	 by	
subjects..Subject	 will	 be	 selected	 according	 to	 their	
inclusion and exclusion criteria.

The grip strength of both right and left hands was 
measured	 using	 standard	 adjustable	 Digital	 handgrip.
Dynamometer at standing position with shoulder 
adduction and neutrally rotated elbow in full extension.

The Dynamometer was hold freely without support, 
not	touching	the	subject’s	trunk.

The	subjects	were	asked	to	put	maximum	force	on	
hand grip strength testing. The Dynamometer thrice 
perform both sides of the hand. The maximum value was 
recorded	in	kilograms.	All	subjects	were	tested	thrice	and	
the best of three attempts was recorded. Thirty seconds 
time interval was maintained between each handgrip 
strength testing

RESULT AND DATA ANALYSIS

Mean variation:

Variation among male and female strength

Graph 1: It represents the handgrip strength of right 
hand variation is more in male rather than female and 
left handgrip variation is more in male. BMI is more in 
females than males.

Mean variation:

Strength Variation among male and female

Graph 2: It represents the handgrip strength variation 
of right and left hand is more in male rather than female 
and BMI is more in male than females

Mean variation:

Strength Variation among male and female

Graph 3: It represents the handgrip strength variation of 
right and left hand is more in male rather than females.

According to the mean variation the age, body mass 
index and the handgrip of right and left hand are given in 
the table…it shows that handgrip strength of right hand 
is more in males of all age groups..The BMI is more in 
males	then	females	age	groups	of	(18-30)	(30-50)	years	
but BMI is more in females then males in the age group 
of	(6-18)years.

DISCUSSION

The	findings	of	the	present	study	follows	the	some	
direction	 (graph	 3)	 highlighting	 a	 highly	 significant	
positive correlation between all the anthrometric 
variables measured and right and left hand grip strength 
both in male and female. it is reported that as a rule, 
handgrip strength in ( both right and left hand dominant) 
is stronger in male then female across all age groups ( 
Newman	et	al.	1984;	mathiowetz	et	al.	1986).Hand	grip	
strength	is	a	physiological	variable	that	is	affected	by	a	
number of factors including age, gender, and Body size.

The present study concluded that the mean variation 
among in all age groups the handgrip strength variation 
of left and right hand is more in male rather than females 
but	there	is	difference	in	BMI	that	more	in	females	rather	
than	males	in	the	age	group	of	(	18-	30	)	years.

The	total	number	of	subjects	in	our	study	300.	The	
mean	 difference	 age	 group	 in	 our	 study	 was	 (6-18).
(18-30).(30-50).years.	 the	findings	of	the	present	study	
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indicated a gradual increment of both right and left hand 
grip	strength	from	6	to	18	years	in	male	(graph	1,3).	It	
was reported earlier that physical performance had a 
strong association with body strength, shape, size, from 
and structure of the hand. 

Assessment	of	HGS	plays	a	cardinal	 in	evaluating	
hand power and its relationships with age and with 
anthropometric measurements as height and weight 
are of great importance, so we conducted this study to 
correlate age, height and weight with hand grip strength 
and	we	found	age	to	be	inversely	significantly	correlated	
with hand grip strength, which might be attributed to 
several factors as aging causes diminished sensation, 
muscle	fiber	change	in	type	and	contour	and	degeneration	
in central nervous system, diminished proprioception or 
decreased muscle power and recruitment abilities. 

Growth	 hormones	 and	 testosterone	 have	 more	
effect	 on	 physical	 body	 and	 performance	 of	 boy	 then	
girl though boys enter pubertal stage later than girls. 
Testosterone levels are one of the leading playing role 
in the variation of hand grip strength among male. It has 
been reported that when testosterone level is increased 
in man with low serum testosterone, an increase in hand 
grip strength is found. 

The handgrip strength test is a simple and economic 
test that gives practical information about muscle , nerves, 
bone,	or	joints	disorders.	Even	though	there	are	various	
methods and devices for measuring hand strength, this is 
usually done using a Dynamometer which is economical 
and easy to use. Hand Dynamometer is considered to 
be a reliable instrument in evaluating grip strength and 
is used widely in rehabilitation. women working in 
different	constructional	sites	have	poor	nutritional	status	
due to their lower socio-economic condition but they 
require more physical strength i. e. handgrip strength 
to	perform	 their	daily	work	efficiently.	Quite	naturally	
poor nutritional status fails to provide adequate handgrip 
strength	to	them	affecting	their	skills.

CONCLUSION

Descriptive statistics of height, weight ,BMI and 
hand grip strength of Indian males are shown in the table 
above in the result. According to the data we concluded 
that the handgrip strength of right hand of Indian males. 
(6-18	)	years,(18-30	)	years	and	(30-50	)	years	is	more	
than	the	left	hand	in	all	age	groups.	But	mean	difference	

increase in BMI of females rather than males in the age 
group	of	(18-30	)years.

Present study generated normative values of hand 
grip	according	to	gender	and	different	age	group	(6-18).
(18-30).(30-50).The	gender	differences	in	grip	strength	
was	 statically	 significant	 with	 higher	 grip	 strength	
found in males than females. Also, it was noted that grip 
strength greater in dominant hand non - dominant hand. 
There was an inverse relationship between age and grip 
strength.

Handgrip strength was measured using a standard 
adjustable	handgrip	Dynamometer	at	 standing	position	
with shoulder adducted and neutrally rotated and elbow 
in	 full	 extension.	 The	 findings	 of	 the	 present	 study	
indicated a gradual increment of both right and left 
handgrip	 strength	 from	 (6-18)(18-30)(30-50)	 years	 in	
males and female.

Limitation of Study:

 z Small sample size done

 z Dominance of hand was not considered

 z Urban and rural area are not considered

Future Scope of the Study:

 z Large	sample	size

 z Dominance of hand to be considered

 z Urban and rural area are characterized
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ABSTRACT

Lymphedema	can	be	defined	as	an	abnormal	accumulation	of	 interstitial	fluid	 that	occurs	primarily	as	a	
consequence of malformation or acquired disruption of the lymphatic circulation system. Breast cancer-
related lymphedema refers to a swelling of the arm caused by damage to the axillary lymph drainage routes 
during	breast	cancer	 treatment.	Lymphedema	is	one	of	 the	predominant	physical	sequelae,	and	 it	has	an	
impact on the physical function of the shoulder; shoulder impairment is higher in patients with lymphedema 
than	in	patients	without	lymphedema.	The	objective	of	this	paper	is	to	review	the	evidence	from	contemporary	
literature	to	see	the	effectiveness	of	complete	decongestive	therapy	and	pneumatic	compression	on	patients	
with breast cancer-related lymphedema. The aim of this paper is to comprehensively review the literature 
concerning this topic and summarize existing knowledge. From present study, it can be concluded that 
complete decongestive therapy, including manual lymphatic drainage, compression bandaging, exercise and 
skincare, improves shoulder mobility and overall quality of life and helps in reduction of lymphedema 
volume, pain, and heaviness. The use of pneumatic compression together with complete decongestive 
therapy	was	found	to	be	effective	in	increasing	the	range	of	shoulder	joint	motion	but	further	studies	with	
larger	sample	sizes	are	needed	to	draw	more	reliable	conclusions	regarding	the	effectiveness	of	pneumatic	
compression.	Furthermore,	this	review	identifies	areas	for	further	research	and	makes	recommendations	for	
clinical practice.

Keywords: Lymphedema, Breast Cancer, Complete Decongestive Therapy, Pneumatic Compression, 
Physical Therapy.

INTRODUCTION

More than 1.67 million women worldwide were 
estimated to be diagnosed with breast cancer in 2012, 
accounting for 25% of all diagnosed cancers in women.5 
Given	 that	 the	5-year	survival	 rate	 for	breast	cancer	 is	
now 90%, experiencing breast cancer is ultimately about 
quality of life.6

Lymphedema	 remains	 a	 significant	 complication	
following breast cancer surgery when there is axillary 

lymph node intervention.7 Up to 40% of the women 
treated for breast cancer has lymphedema. Currently, 
there is no cure for this chronic condition. Even more 
distressing is that women who treated for breast cancer 
are facing a life-time risk of developing lymphedema.6 
Patients who present with lymphedema may experience 
pain and body image issues and are at increased risk 
for developing cellulitis.8	 Lymphedema	 elicits	 daily	
stress	 and	 negative	 impact	 on	 breast	 cancer	 survivors’	
quality of life.6 Early detection of breast cancer-related 
lymphedema	is	crucial	in	order	to	start	an	effective	non-
operative treatment program.9

Complete Decongestive Therapy (CDT) is a novel 
physiotherapeutic	 method	 which	 offers	 promising	
results in managing lymphedema.10 It is accepted as the 
most	 effective	 therapy	 in	 lymphedema	 management,	
according to American Cancer Association, National 
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Lymphedema	Network	and	experts	in	this	area.11-14 CDT 
program consists of a combination of manual lymphatic 
drainage	 (MLD),	 compression	 bandaging/sleeve,	
exercise and skin care.11,12,15-20 

Pneumatic compression pumps are used to treat 
acute and chronic lymphedema in order to activate extra 
lymph	 liquid	 in	 affected	 area.	 Generally,	 these	 pumps	
work by applying regular pressure or various-degree 
pressure to an extremity.11

REVIEW OF LITERATURE

Sezgin	 Ozcan,	 et	 al.	 (2018)	 did	 a	 research	 on	
37 patients who underwent CDT-phase 1 program, 
including meticulous skin care, manual lymphatic 
drainage, remedial exercises, and compression bandages 
to	evaluate	the	effects	of	complex	decongestive	therapy	
(CDT) on upper extremity functions, the severity of 
pain, and quality of life and also searched the impact 
of the sociodemographic and clinical characteristics 
on the improvement in upper extremity functions and 
concluded that CDT provides enhancement of upper 
extremity functions and quality of life and reduction 
in lymphedema volume, pain, and heaviness and the 
improvement in shoulder mobility.21 A systematic review 
done	by	Lasinski,	et	al.	(2012)22 and a prospective trail 
done by Mondry TE, et al. (2004)8 also concluded that 
CDT	is	effective	in	reducing	lymphedema	and	success	in	
girth reduction contributes to less pain.

In a study done by Vignes S, et al. (2007) on 537 
patients with secondary arm lymphedema to evaluate 
long term management of breast cancer-related 
lymphedema after intensive decongestive physiotherapy. 
It was concluded that during maintenance phase after 
intensive decongestive physiotherapy, compliance to 
the use of elastic sleeve and low stretch bandage should 
be required to stabilize lymphedema volume.23 Another 
study done by Ostby, et al. (2017) on patient perceptions 
of barriers to self-management of breast cancer-related 
lymphedema concluded that one of the main barriers 
identified	 was	 lack	 of	 education	 about	 lymphedema	
treatment and risk reduction. In addition, more than 
half	defined	support	as	“prescriptions”	and	“referrals”;	
therefore, it is unclear whether patients were exposed to 
support other than medical treatment.24

According	to	some	studies	assessing	the	efficacy	of	
components of CDT, a randomized controlled trial done 
by	McNeely	ML,	et	al.	(2004)25 and a prospective study 

done	 by	 Johansson	 K,	 et	 al.	 (1999)26 both suggested 
that	 compression	 bandaging,	with	 or	without	MLD,	 is	
an	 effective	 intervention	 in	 reducing	arm	 lymphedema	
volume.	The	findings	suggest	that	CB	on	its	own	should	
be considered as a primary treatment option in reducing 
arm	 lymphedema	 volume.	 Low	 stretch	 compression	
bandaging	 is	 an	 effective	 treatment	 giving	 volume	
reduction of slight or moderate arm lymphedema in 
women treated for breast cancer. Manual lymph drainage 
adds	a	positive	effect.

Szuba, et al. 2002 did a randomized, prospective 
study	 of	 a	 role	 for	 adjunctive	 intermittent	 pneumatic	
compression entitled decongestive lymphatic therapy for 
patients with breast carcinoma-associated lymphedema 
and	 concluded	 that	 when	 IPC	 is	 used	 adjunctively	
with	 other,	 established	 elements	 of	DLT,	 it	 provides	 an	
enhancement of the therapeutic response.27 Systemic 
reviews	done	by	Leal	NF,	et	al.	 (2009)28 and Devoogdt 
N, et al. (2010)29 showed that pneumatic compression has 
demonstrated	efficacy	when	used	with	CDT,	but	once	the	
treatment is interrupted lymphoedema volume increases.

According to study done by DiSipio T, et al. (2013) 
assessed the incidence of unilateral arm lymphoedema 
after breast cancer and explored the evidence available 
for	lymphoedema	risk	factors.	Their	findings	suggest	that	
more	than	one	in	five	women	who	survive	breast	cancer	
will develop arm lymphoedema. A clear need exists for 
improved understanding of contributing risk factors, 
as well as of prevention and management strategies to 
reduce the individual and public health burden of this 
disabling and distressing disorder.30

Butt, et al. (2017) did a randomized controlled 
study	which	was	designed	to	evaluate	the	effectiveness	
of compression therapy and exercise in the treatment 
of lymphedema in 30 patients with breast cancer. 
And concluded that both the treatment techniques, 
compression bandage and compression bandage along 
with	 exercise	 are	 effective	 in	 reducing	 lymphedema	
and pain; but, clinically, compression bandage along 
with	exercise	 is	more	effective.31 According to a study 
done	by	Ezzo	J,	et	al.	(2015)	to	assess	the	efficacy	and	
safety	of	MLD	in	 treating	BCRL	included	randomized	
controlled trials (RCTs) or quasi-RCTs of women with 
BCRL.	 Concluded	 that	 MLD	 is	 safe	 and	 may	 offer	
additional	benefit	to	compression	bandaging	for	swelling	
reduction. Compared to individuals with moderate-to-
severe	BCRL,	those	with	mild-to-moderate	BCRL	may	
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be	the	ones	who	benefit	from	adding	MLD	to	an	intensive	
course of treatment with compression bandaging.32

In a study done by Moattari, et al. (2012) to evaluate 
the	effect	of	combined	decongestive	therapy	(CDT)	and	
pneumatic compression pump on lymphedema indicators 
in patients with breast cancer related lymphedema 
(BCRL)	 concluded	 that	 CDT	 significantly	 reduced	
mean	 volume	 and	mean	 circumference	 of	 the	 affected	
limb,	 and	 significantly	 increased	 shoulder	 joint	 range	
of motion and the use of compression pump along with 
CDT	gives	more	desirable	effects.33	Whereas	in	a	study	
done by Uzkeser, et al. (2013) showed that the addition 
of IPC to the therapy may not provide any additional 
benefit	for	upper	extremity	impairments.1

S Randheer, et al. (2011) did a prospective study 
and found that CDT combined with long term self-
management	 is	 effective	 in	 treating	 post	 mastectomy	
lymphedema.10	And	 in	 a	 study	 on	 effect	 of	 CDT	 and	
home	program	on	health	related	QOL	in	post	mastectomy	
patients done by Melam, et al. (2016), it was found that 
remedial exercises and home program in addition to 
MLD	and	CB	resulted	in	improved	QOL.	Incorporation	
of remedial exercises and a home program was found to 
be	effective	in	long	term	management	of	lymphedema.34 

Some studies suggested advancements in the 
components of CDT, Ha, et al. (2017) concluded that 
the	 combination	 of	 MLD	 and	 PNF	 induces	 potent	
synergistic	 effects	 on	 edema	 volume,	 shoulder	 range	
of motion (ROM), pain, and depression in patients 
with lymphedema. In addition, an increased rate of 
axillary	 arterial	 blood	 flow	 in	 PNF-treated	 patients	
provide a potential physiological mechanism by which 
local	 arterial	 pulsation	 in	 the	 affected	 extremity	 plays	
a positive role in the treatment of lymphedema.35 And 
according to a case study done by Do Junghwa, et al. 
(2017), it was concluded that the use of an additional pad 
and	taping	on	a	large	edematous	site	with	fibrotic	changes	
has demonstrated a positive result in lymphedema 
management for a post mastectomy patient.36

CONCLUSION

Based	 on	 sufficient	 amount	 of	 evidence,	 it	 can	 be	
concluded that use of complete decongestive therapy 
and	 pneumatic	 compression	 is	 effective	 in	 reducing	
edema, pain and in enhancing upper limb functions 
by facilitating the lymphatic system. CDT improves 

overall	 quality	 of	 life	 and	 is	 effective	 for	 various	
degrees of lymphedema: mild, moderate, or severe; 
early or late onset; recent or chronic; in patients with 
active cancer; and in palliative care situations. The 
use of pneumatic compression together with CDT was 
found	to	be	effective	in	increasing	the	range	of	shoulder	
joint	 motion,	 but	 when	 used	 individually	 pneumatic	
compression	has	no	 effect	 on	 lymphedema.	Therefore,	
further controlled studies involving a larger number of 
patients over a longer period are needed to investigate 
the	 effects	 of	 pneumatic	 compression	 on	 functional	
limitations	 of	 the	 upper	 limbs.	 Lymphedema	 is	 one	
of the most important factors that elicit daily stress in 
breast cancer survivors since there is no cure for this 
condition.	 Lifelong	 adherence	 to	 prescribed	 treatment	
regimen is required to prevent progression of disease. 
Adherence to the prescribed management routine can 
be	difficult	because	even	the	most	customized	garments	
or sleeves sometimes are uncomfortable, unsightly, and 
laborious to put on. A constellation of complex factors 
(e.g.,	 physical,	financial,	 aesthetic,	 time)	 can	 influence	
survivors’	 adherence	 with	 management	 routines.	 To	
reduce the risk of lymphedema and maintain optimal 
lymphedema management, patient self-care is ultimately 
necessary to promote lymph drainage and prevent 
inflammation	 infection.	 Optimal	 self-care	 typically	
includes adherence to risk reduction behaviours, optimal 
weight management, use of compression garments, 
exercises, healthy lifestyle practices, and seeking 
assistance for lymphedema-related problems.
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ABSTRACT

Background: Acapella	 is	 responsible	 for	 increasing	 the	 efficiency	 to	 remove	 the	 secretions,	 the	Flutter	
helps airway clearance by vibrating the airways to loosen mucous and Active cycle of breathing technique 
is useful for improving lung function.

Methodology:	50	subjects	of	age	group	between	35-80	years,	were	screened	according	to	GOLD	criteria	
having	MILD,	MODERATE	 and	 SEVERE	CRITERIA,	 out	 of	which	 40	 patients	were	 under	 inclusion	
criteria.	3	days	protocol	was	given.	Three	groups	for	treatments	i.e	GROUP	A,	B	and	C;	ACBT,	FLUTTER	
and Acapella respectively were divided. Pre PFT was done on the 1st day and post PFT was on 3rd day. The 
pre and post values were compared.

Result: The comparison was done between three groups and within the groups the p-value for FEV1 for 
(group	A)	p=	0.000,	 (group	B)	p=0.004	and	(group	C)	p=0.002;	 for	FVC	(group	A)	p=0.000,	 (group	B)	
p=0.005	and(group	C)	p=0.004	;	for	FEV1/FVC	(group	A)	p=0.98,	(group	B)	p=0.12	and	(group	C)p=0.38;	
for	PEFR	(group	A)	p=0.025,	(group	B)	p=0.007	and	(group	C)	p=0.025	and	for	MVC/FEF25-75% (group A) 
p=0.02,	(group	B)	p=0.04	and	(group	C)	p=	0.24	and	for	between	the	group,	the	p-value	for	FEV1 is 0.93 
for the three groups, for FVC is 0.49, for FEV1/FVC	is	0.78,	for	PEFR	is	0.71	and	for	MEFR	or	FEF25-75% is 
0.96.	Therefore,	it	was	not	statistically	significant	among	the	group.

Conclusion:	Thus,	the	conclusion	of	the	study	is	that	the	ACBT,	flutter	and	ACPELLA	had	a	positive	effect	for	the	
condition	among	their	respective	group.	Between	the	groups,	there	was	no	treatment	more	effective	than	the	other.

Keywords: Active Cycle of Breathing Technique, FLUTTER , ACAPELLA, COPD, Lung Function.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) 
kills more than 3 million people every year, making it 
the 4th largest cause of death in the world [1]. COPD 
is	 associated	 with	 significant	 morbidity	 and	 mortality	
worldwide and is currently a global health priority [2]. 
According	to	crude	estimates,	30	million	people	suffer	
with COPD in India, and these numbers are only 
going to increase in the forthcoming years [1]. Chronic 
obstructive pulmonary disease (COPD) is a progressive 
inflammatory	 disease	 of	 the	 lung	 characterized	 by	
chronic bronchitis, airway thickening and emphysema 
[3]. The progression of COPD is associated with 
increasing frequency and severity of exacerbations [4]. 
COPD is characterised by	the	persistence	inflammation	

of the airways, lung parenchyma and its vasculature.
Expiratory	 flow	 limitation	 is	 the	 pathophysiological	
hall	mark	of	the	COPD.	Expiratory	flow	limitation	with	
dynamic collapse of the small airways comprises the 
ability of patient to expel air during expiration, resulting 
in	air	trapping	and	lung	hyperinflation	[5].

Pathologically,	 COPD	 is	 characterized	 by	 diffuse	
inflammation	 of	 lung	 parenchyma	 and	 airways.	 The	
inflammatory	 response	 in	 emphysema	 typically	 shows	
evidence of the activation of innate and acquired 
inflammatory	 processes.	 The	 accumulation	 of	 these	
components	contributes	to	the	lung	injury	in	these	patients	
and serves as a self-perpetuating stimulus for further 
immune	 activation.	 The	 mobilization	 of	 inflammatory	
cells to the lung leads to the release of potentially 
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destructive mediators, including tissue proteases 
and cytokines, which directly contribute to tissue 
remodeling and destruction. These mediators include 
chemoattractant factors, most notably chemokines, 
which	serve	to	attract	additional	inflammatory	cells [6],[7]

Stage I: Mild FEV1/FVC < 0.70
FEV1 ≥	80%	predicted

Stage II: Moderate FEV1/FVC < 0.70
50%	≤	FEV1 <	80%	predicted

Stage III: Severe FEV1/FVC < 0.70
30%	≤	FEV1 < 50% predicted

Stage IV: Very Severe FEV1/FVC < 0.70
FEV1 < 30% predicted or FEV1 < 50% predicted plus 

chronic respiratory failure

Dyspnea, the hallmark symptom of COPD, is the 
reason most patients seek medical attention and is a 
major	 cause	 of	 disability	 and	 anxiety	 associated	 with	
the	 disease.	Chronic	 and	 tenacious	cough	often	 the	first	
symptom of COPD to develop by the patient as an expected 
consequence of smoking and/or environmental exposures. 
Wheezing	 and	 chest	 tightness	 are	nonspecific	 symptoms	
that	 may	 vary	 between	 days.	 Weight	 loss	 and	 anorexia	
are common problems in advanced COPD. Spirometry 
should be undertaken in all patients who may have 
COPD.	 It	 is	 needed	 to	make	 a	 confident	 diagnosis	 of	
COPD and to exclude other diagnoses that may present 
with similar symptoms. Spirometry should measure 
the volume of air forcibly exhaled from the point of 
maximal inspiration (forced vital capacity, FVC) and 
the	volume	of	air	exhaled	during	the	first	second	of	this	
manoeuvre (forced expiratory volume in one second, 
FEV1), and the ratio of these two measurements (FEV1/
FVC) should be calculated. Spirometry measurements 
are evaluated by comparison with reference values based 
on age, height, sex, and race (use appropriate reference 
values). The classes of medications commonly used 
in treating COPD are Fenoterol, Salbutamol (albuterol), 
Terbutaline, Ipratropium bromide, Oxitropium bromide, 
Tiotropium, Fenoterol/Ipratropium, Salbutamol/Ipratropium, 
Aminophylline, Theophylline (SR), Beclomethasone, 
Budesonide, Fluticasone, Triamcinolone, and Prednisone 
Methyl-prednisolone [8].

The active cycle of breathing technique (ACBT) and 
the forced expiratory technique (FET) are commonly used 
to promote airway clearance for individuals with chronic 
lung disease characterised by copious secretions[16]. 

Treatment methods that aim to clear secretions 
may decrease the frequency of infections, therefore 
preventing further airway damage and deterioration 
of lung function, and potentially reducing the rate of 
progression of lung disease. The FET consists of one or 
two	 forced	expirations	or	huffs,	 followed	by	breathing	
control (relaxed breathing).The FET is an integral part 
of	 the	ACBT,	 in	 conjunction	 with	 thoracic	 expansion	
exercises and interspersed periods of breathing control. 
A typical ACBT cycle therefore consists of breathing 
control, thoracic expansion exercises, breathing control, 
and	 the	 forced	 expiratory	 technique	 (huffing).	 The	
number and frequency of each of the components of 
the ACBT can be altered, but all components of the 
cycle must be present, and interspersed with breathing 
control[9].

The Acapella is a newer device that in addition 
to generating a positive pressure has an oscillatory 
component, causing airway vibrations. These vibrations 
may	have	added	benefit	over	 the	PEP	mask	 in	helping	
to dislodge thick, sticky secretions from the airway 
walls. Airway oscillation may also decrease mucous 
viscoelasticity[14]. The Acapella, with its oscillatory 
function,	flexibility	of	position	 for	use,	 and	 the	option	
for measuring the pressures generated has the potential 
to be a useful tool in CF management [10].The Acapella 
is a small hand held device for airway clearance. It has 
both resistive and vibratory features, which help loosen 
and clear secretions from your chest.

Fig. 1: ACAPELLA DEVICE

The Flutter is a small handheld pipe-shaped 
device that has a hard plastic mouthpiece at one end, a 
perforated plastic cover at the other, and a stainless-steel 
ball resting in a plastic cone on the inside. It is portable 
and relatively inexpensive and can be used on its own[11]..
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Spirometry is a physiological test that measures 
how an individual inhales or exhales volumes of air 
as a function of time. The primary signal measured 
in	 spirometry	 may	 be	 volume	 or	 flow.	 Spirometry	 is	
invaluable as a screening test of general respiratory 
health in the same way that blood pressure provides 
important information about general cardiovascular 
health. Spirometry can be undertaken with many 
different	 types	of	 equipment,	 and	 requires	 cooperation	
between	 the	 subject	 and	 the	 examiner,	 and	 the	 results	
obtained will depend on technical as well as personal 
factors [12]. Inspired and expired lung volumes measured 
by Spirometry are useful for detecting, characterising 
and quantifying the severity of lung disease. [13]. The 
most common parameters measured in spirometry are 
Vital capacity (VC), Forced vital capacity (FVC), Forced 
expiratory volume (FEV) at timed intervals of 0.5, 1.0 
(FEV1),	 2.0,	 and	 3.0	 seconds,	 forced	 expiratory	 flow	
25–75%	(FEF	25–75)	and	maximal	voluntary	ventilation	
(MVV),also known as Maximum breathing capacity. 
Other tests may be performed in certain situations.

	Physiotherapy	should	be	offered	to	patients	with	a	
variety of medical respiratory conditions, with the aim 
of breathlessness management and symptom control, 
mobility and function improvement or maintenance, and 
airway clearance and cough enhancement or support. The 
principal goals of pulmonary rehabilitation are to reduce 
symptoms, improve quality of life, and increase physical 
and emotional participation in everyday activities. 
The components of pulmonary rehabilitation vary 
widely from program to program but a comprehensive 
pulmonary rehabilitation program includes exercise 
training, nutrition counseling, and education. [14]. 

CPT comprises 5 separate elements introduced by 
the Cystic Fibrosis Foundation in 1997: postural drainage 
(PD), percussion (P), vibration (V), deep breathing, 
and directed cough (DC). The term CPT is often more 
broadly used to describe airway clearance techniques 
and does not have to include all the above elements [15].

As there are many evidence for comparing 
the physiotherapy techniques used in the cystic 
bronchiectasis,	 where	 the	 ACBT	 and	 flutter	 was	
compared	but	the	results	was	both	are	effective,	similarly	
there are also evidence for comparing ACBT with 
acapella	 in	 cystic	 fibrosis,	where	 both	 are	 as	 effective	
as each. As there is no evidence for comparing the two 

equipments working on the forced expiratory techniques 
and ACBT on COPD, so the study over comparing these 
techniques was done.

Fig. 2: Cycle of active cycle of breathing technique.

Inclusion Criteria:

 1. Patients having 10-15 years of smoking history.

	 2.	Age	criteria	of	35-80yrs

	 3.	Patients	 fulfilling	 and	 coming	 under	 GOLD	
criteria of mild and moderate COPD, where post 
bronchodilator- FEV1	 /FVC	 between	 30-80%	
(group A mild, group B moderate and group C 
severe). Post bronchodialotar-FEV1/FVC should 
be (0.70).

 4. MRC scale grade 1 and grade 2.

Exclusion Criteria:

	 1.	Subjects	having	any	kind	of	Infective	pulmonary	
conditions. 

	 2.	Also	the	subjects	with	breathlessness	with	grade	4	
and grade 5.

	 3.	Patients	suffering	from	restrictive	lung	disease.

METHOD

Ethical	 clearance	 was	 obtained.	 45	 subjects	 were	
screened according to the inclusion and exclusion 
criteria.	 42	 subjects	were	 taken	up	 and	procedure	was	
explained to them and informed consent was taken. 
According	to	fish	bowl	method,	allocation	was	done,	the	
patients were asked to choose the chit and accordingly, 
they were allocated their respective group and their 
techniques.	Group	A	received	ACBT	technique,	Group	
B	 received	 flutter	 and	 group	C	 received	ACAPELLA.	
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After the allocation Pre PFT was done and data were 
recorded. 3 days of training were given and then Post 
PFT was done on all the patients for reassessment. 

The patients of Group A, ACBT, consisting of 9 
patients,	were	positioned	 in	 a	 semi	 fowler’s	 position	 and	
instructed to perform the three phase of ACBT i.e. breathing 
control, thoracic expansion and forced expiration technique. 
The patients were given postural drainage positions or the 
semi	 fowler’s	 position	 according	 to	 the	 condition	 of	 the	
patient. The patient was made to relax the upper chest and 
shoulders, made to use the lower chest, diaphragm and took 
normal 3-4 tidal volume breaths (breathing control) (BC) 
for 5 to 10 seconds. The patient was instructed to place 
the hand over the abdomen for the more concentration on 
breathing. In thoracic expansion phase (TEE), the patient 
was asked to breathe deeply and percussion was given 
by the therapist laterally over the chest. In each session 
3-4 thoracic expansion exercise was given. The cycle of 
breathing control and thoracic expansion was repeated as 
shown in the fig 2. The same procedure was repeated for 
the next 2 consecutive days for the same patient. Group 
B: FLUTTER treatment where 14 patients were alloted. 
GROUP C	 were	 given	ACAPELLA	 having	 19	 patients.	

For	 the	 FLUTTER	 it	 was	 placed	 in	 the	 patient’s	 mouth	
and the patient inspired through the nose or through the 
mouth	by	breathing	around	the	flutter	mouthpiece.	For	the	
ACAPELLA,	the	resistance	was	set	by	the	therapist	for	the	
patient	according	 to	 the	patient’s	comfort	as	 the	dial	was	
turned clockwise to increase the resistance from low to 
high. The patient was made to breathe 5 regular breaths and 
alternate	with	5	long	slow	deep	breaths	.	Lastly	the	sputum	
was collected by the sputum mug and the patient is made to 
relax. Thus the same procedure was followed for the 3 days 
as the treatment session.

DATA ANALYSIS AND RESULT

The	data	was	analysed	for	its	statistical	significance	
using	Wilcoxon	Signed	Ranked	test	for	the	significance	
of each group and between the group and among the two 
groups, test applied was paired t-test. They were applied 
for 5 outcome measure like FEV1, FVC, FEV1/ FVC, 
PEFR and MEFR or FEF25-75% there	 were	 significant	
difference	between	the	pre	and	post	values	between	the	
group	 and	 it	 was	 statistically	 significant.	 Among	 the	
groups,	the	values	were	not	statistically	significant.(table	
1) when using ANNOVA testing.

Table 1: Showing the values of standard deviations and p value for the three groups for 5 outcome measure

GROUP A GROUP B GROUP C
SD P VALUE SD P VALUE SD P VALUE

PRE POST PRE POST PRE POST
FEV1 0.35 0.38 0.000 0.30 0.32 0.004 0.32 0.42 0.002
FVC 0.50 0.50 0.000 0.55 0.67 0.005 0.60 0.65 0.004

FEV1/ FVC 10.40 10.26 0.98 9.56 10.54 0.12 8.94 7.45 0.38
PEFR 1.18 1.34 0.025 1.1.3 1.26 0.007 1.22 1.67 0.025
MEFR 0.27 0.40 0.02 0.23 0.30 0.04 0.19 0.29 0.24

DISCUSSION

Results	 of	 this	 study	 showed	 significant	
improvement in the PFT parameter for the patients using 
three treatments within the group. Among the group, 
there	was	no	significance	as	three	of	the	each	treatment	
were	as	effective	as	each	other.

There are numerous studies which concluded the 
improvement for FEV1 as decreases in the airway 
resistance and the air reaches the collateral due to relaxation 
and	expansion	created	by	ACBT,	backflow	created	by	the	
acapella	and	also	by	the	vibrations	from	flutter.

For FVC, it has occurred due to alveolar opening 
which helps in improving the airway resistance by clearing 
the	secretion.	Researches	have	been	done	where	the	effect	
of the ACBT in improving the airways resistance proves 
that the physiology of the ACBT and also the FET helps 
in improving the forced vital capacity. Mikelsons C. in his 
article of ‘The role of physiotherapy in the management of 
COPD’	in	the	journal	of	Respirsatory	Medicine	concluded	
that The use of FET has also been demonstrated to be 
effective	in	sputum	clearance	in	COPD,	with	FET	and	PD	
being	more	effective	 than	cough	alone(19) which improves 
the FEV1/FVC parameters. 
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Nisha	 Shinde	 and	 Shinde	KJ	 in	 their	 research	 for	
body positioning found out that body position plays a 
major	role	in	the	airway	maintenance	in	COPD	patients	
during forced expiration in standing, the greater recoil 
of lung and chest wall combined with higher pressure 
generated by abdominal contractions pushes the air at 
high speed through the narrowing airways resulting in 
higher PEFR.

The reduction of airway resistance by ACBT, 
vibration	of	the	flutter	and	also	the	back	flow	created	by	
acapella, among the three groups, the MEFR or FEF25-

75% has been increased for the ACBT and it depicts that 
ACBT	is	 the	effective	 technique	 in	 improving	 the	mid	
expiratory	flow	rate.

Thus	between	the	three	groups,	the	p	value	>0.05	so	
it	clearly	states	that	there	no	such	significance	between	
the group. 

CONCLUSION

In	 this	 study	we	concluded	 that	ACTIVE	CYCLE	
OF	 BREATHING	 TECHNIQUE	 (ACBT),	 FLUTTER	
and	ACAPELLA	are	effective	among	the	COPD	patients,	
to improve the lung function when compared within the 
group.	Among	the	 three	groups,	 they	were	as	effective	
as	 each	 of	 them,	 there	 was	 no	 significant	 difference	
between them.
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ABSTRACT
Background: One	minute	Sit-Up	Test	is	a	physical	fitness	battery	commonly	used	to	evaluate	the	endurance	
of an athlete. Performing as many repetitions of sit-up as possible in one minute duration of time reveals the 
endurance level of that athlete which can be used in future for planning the training program.
Objectives: To determine the standard value of one minute Sit-Up Test in the athletes of Belagavi.
Methodology: 220	athletes	(n	=	220)	were	screened	for	the	study.	The	age	criteria	for	this	study	was	18	to	
25 years. Participants were briefed about the nature of the study. Those willing to participate were given 
5 minutes of warm up before sit up procedure and after warm up they were told to perform sit up for one 
minute. The test were performed in three trials and the best value of the three trial were recorded.
Results: The ranges of sit up repetitions per minute in the athletes of Belagavi were from 20 to 76. The average 
sit	up	repetitions	per	minute	for	male	and	female	athletes	is	36.04	±	6.37	and	30.82	±	6.81	respectively.	
Conclusion: The conclusion of this study revealed that the athletes of the Belagavi city have good endurance 
capacity	as	the	average	sit	up	repetitions	per	minute	for	them	falls	under	the	Good	Grade	category.
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INTRODUCTION

Testing and maintaining muscle endurance in the 
athletes is always considered as an important criteria 
for their sports performance.1 In athletes, maintaining 
abdominal muscles endurance is of more important 
for core stability and back support required for long 
durational performance.4,5 This is because, the ability 
to control the position and motion of the trunk over 
the pelvis results in optimum production, transfer and 
control of force and motion to the terminal and distal 
segment in integrated athletic activities hence enhancing 
the sports skill and performance.1,16 However, there is 

always a debate about the testing measures of endurance 
level in an athlete.

According	 to	 the	 present	 sports	 fitness	 concept,	
field	based	tests	are	used	instead	of	laboratory	tests	for	
the evaluation of the motor skills, muscular endurance 
and strength in athletes.2	 Generally,	 timed	 Weighted	
Squat (ST), Push-Up Test (PUT), Sit-Up Test (SUT), 
and Curl-Up Test (CUT) are used for the evaluation 
of the endurance level in an athlete.3 The timed Sit-
up test (SUT) is commonly performed by athletes that 
defines	 the	endurance	of	 the	 abdominal	 and	hip	flexor	
muscle and also maintains the core muscle stability.3,12 
It also helps to correlate the core muscles stability with 
action of distal muscles and to maintain this correlation 
always positive.3	 Also,	 SUT	 has	 greater	 effect	 in	 the	
rehabilitation	of	the	injured	athletes	enhancing	the	time	
laps	in	order	to	return	to	sports	after	an	injury.4

In One Minute SUT, performing as much number of 
sit-up repetitions rates the level of endurance.6 But there 
are	no	any	specific	standard	values	of	Sit-up	repetitions	
for one minute duration. The number of repetitions 
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depend upon the athletes and the type of sports they play. 
In	practice,	many	athlete	fitness	professionals	have	to	go	
for the endurance test prior to exercise routine for each 
athletes. This gives unequal and non-standardized value 
which	 might	 provide	 improper	 and	 unreliable	 fitness	
program for them.6 Therefore, a baseline data is required 
for timed sit-up program to apply on the athletes as 
utterly	or	nationally	fitness	batteries.

There are various factors contributing muscular 
endurance	in	athletes,	comprising	muscle	strength,	fibre	
type, training, diet, environmental condition, etc. It has 
been found that any changes in geographical conditions 
influences	 the	muscular	 endurance	 of	 an	 athlete.10 The 
level	 of	muscular	 endurance	 in	 athletes	 from	 different	
states	 or	 countries	 differ	 from	 each	 other.10,17-19 Thus, 
a standard value of timed sit-up repetition in the 
athletes	from	different	geographical	 location	should	be	
determined.  There is paucity of evidences tabulating this 
value in Indian athletes. Hence, this study is intended to 
determine the standard value of one minute sit-up test 
in the various athletes of Belagavi. This value might be 
useful in future to set the abdominal endurance program, 
to rate the endurance level and even to train the athletes 
of Belagavi further to match global standards.

METHODOLOGY

Ethical Clearance was obtained from the Institutional 
Ethical	Committee.	220	athletic	subjects	of	Belagavi	were	
screened. Both male and female athletes of age group 
18	 to	 25	 years	 of	 Belagavi	 were	 included	 in	 the	 study.	
Any athletes taking medicines regularly or under diet 
restriction regimen, having any discomfort or back pain 
while	 performing	 trunk	 flexion	 activity,	 or	 having	 any	
recent abdominal pain or surgery were excluded in the 
study.	Also,	the	female	athletes	during	first	two	days	of	the	
menstrual cycle were excluded.1 They were briefed about 
the nature and procedure of the study. Only those willing to 
participate	were	recruited	for	the	study.	A	Written	informed	
consent was obtained from them. All the participants were 
processed through one minute sit up test.

The test procedure required the athletes to lie down 
on	exercise	mat	with	knees	bent,	feet	flat	on	the	mat	and	
hands	placed	on	ears.	The	athletes’	feet	were	held	by	an	
assistant.	The	assistant	had	to	give	the	command	“GO”	
and simultaneously start the stop watch. On listening 
the	command,	 the	subjects	had	to	lift	 their	upper	body	

and touch their knees with elbows and perform the same 
as many times as possible for next one minute. This 
procedure included three trials of SUT, each for one 
minute.	The	final	score	was	the	best	of	the	three	attempts.	

OUTCOME MEASURES

One	minute	Sit-Up	Test	is	a	physical	fitness	battery	
commonly used to evaluate the endurance of an athlete. 
Performing as many repetitions of sit-up as possible in 
one minute duration of time reveals the endurance level 
of that athlete.3,12

Materials: An exercise mat, a stopwatch and a hand 
held tally counter

Scoring: The completion of one sit up was coming up to 
knee	and	going	back	down	flat	on	the	mat.	Only	correctly	
performed sit up were counted.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 
software 21 version. Comparison and correlation of 
male and females athletes in terms of maximum number 
of	sit	ups	in	one	minute	was	done	using	t	test.	Level	of	
significance	was	set	at	p<0.05.

RESULTS

The total 220 athletes participated in this study, 
out	of	which	108	were	male	athletes	and	rest	112	were	
female athletes. All the participants were competed in 
either college (4), district (104), state (57), national (46) 
or	international	level	(9).	The	participant’s	mean	±	SD	
years	 of	 playing	was	 3.83	 ±	 2.54	 years.	 The	 years	 of	
playing of male athletes was 3.67±2.43 whereas that of 
female was 3.97±2.64 respectively.

The best of three sit up attempts of male was 
36.04±6.37	 while	 that	 of	 female	 was	 30.82±6.8	
respectively.  Figure 1 shows that value of the best of 
three sit up attempts of male was comparatively more 
than females. Table 1 shows the values of the one 
minute sit up repetitions in the athletes of Belagavi city. 
The	standard	repetitions	of	overall	athletes	was	33.38	±	
7.08	in	the	ranges	of	20	to	76.	The	duration	of	playing	
of	 athletes	 had	 significantly	 shown	effect	 in	 the	 sit	 up	
repetitions (Table 2, 3, 4).
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Figure 1: Comparison of male and females with mean Best of three attempts

Table 1: Normality norms of Best of three attempts scores in male, female and as a total

Best time
Total Male Female

Range No Range No Range No
Poor 20.00-26.00 27 20.00-26.00 3 20.00-26.00 24
Good 26.01-40.00 174 26.01-40.00 90 26.01-40.00 84

Excellent 40.01-76.00 19 40.01-66.00 15 40.01-76.00 4
Total 20.00-76.00 220 20.00-66.00 108 20.00-76.00 112

Mean best time 33.38 36.04 30.82
SD best time 7.08 6.37 6.81

Note:	Poor:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Excellent:	>mean+SD

Table 2: Correlation between best of three attempts scores with Duration of playing as a whole

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.2819 3.0247 0.0031*

*p<0.05

Table 3: Correlation between best of three attempts scores with duration of playing in males

Variables
Correlation between best of three attempts scores with

r-value t-value p-value
Duration of playing 0.3423 3.7513 0.0003*

*p<0.05
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Table 4: Correlation between best of three attempts 
scores with duration of playing in females

Variables
Correlation between best of three 

attempts scores with
r-value t-value p-value

Duration of 
playing 0.1666 1.7398 0.0848

DISCUSSION

The primary purpose of this study was to record 
the Sit-Up Test (SUT) for one minute in the various 
athletes of Belagavi City. In this study, 220 athletes from 
Belagavi	 city	 and	 of	 different	 competitive	 level	 were	
participated. The participants were experienced athletes 
having	average	of	3.83	±	2.5	years	of	playing	duration	
in either college level/district level/state level/national 
level/international level competitions.

Previous studies have already proven that sit up 
test is used for testing and maintaining the muscular 
endurance.3 This study supports and add some norms to 
the	study	done	by	Sarah	L.	Strand	et	al.	 (2014)	which	
stated that sit up test is the battery required to check the 
muscular endurance. They had concluded that sit up test 
along with some other test like curls up, push up and 
planks are used to test as well as maintain the muscular 
endurance of the athletes. 

There are studies done for the values of sit up test 
in athletes other than the Indian athletes. That values are 
used	as	the	global	standard.	According	to	Golding	et	al.	
(1986),	 the	normal	values	of	this	test	ranges	from	25	to	
49	repetitions	per	minute	for	male	athletes	whereas	18	to	
43 repetitions per minute for female athletes respectively. 
They	 had	 divided	 into	 seven	 categories	 of	 athletes’	
endurance i.e. excellent, good, above average, average, 
below average, poor and very poor. Similarly, this 
study also graded the endurance level into three grades; 
excellent, good and poor. This study provides the values 
of sit ups test for the athletes Belagavi city to match them 
and even train them as per the global standards.

According	to	Kathryn	M.	Refshauge	et	al,	the	ability	
to perform the exercise using the core muscles in female 
athletes has comparatively less than the male athletes. 
This study also found that the ability to perform the 
sit up repetitions in one minute time duration is more 
in male athletes of Belagavi city in compare to female 

athletes. Besides this the duration of playing the sports 
has	 significantly	 affected	 the	 sit	 up	 repetitions.	 This	
study provides the facts that the endurance level in the 
athlete is more if the athlete is experienced and has the 
longer duration of sports exposure.

Future Scope: The result of this study might be useful 
in future to set the abdominal endurance program as well 
as to rate the endurance level of the athletes of Belagavi 
City. This value will even be helpful to train the athletes 
of Belagavi further to match the global standards. Future 
study must also be conducted to see if the improved core 
endurance	influences	the	performance	of	the	athletes.

Limitations: There must be large sample to generalize 
the value of this test.

CONCLUSION

This study provided the spectrum of the common 
values	of	the	sit	up	test	for	the	different	males	and	females	
Indian athletes. These values might be used as a baseline 
data required for timed sit-up program to apply on the 
Indian	athletes	as	utterly	or	nationally	fitness	batteries.
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ABSTRACT

Background:	Mechanical	low	back	pain	is	an	impairment	of	musculoskeletal	system.Lifetime	prevalence	of	
low	back	pain	is	60-85%.	Frequent	micro-trauma	to	the	structures	of	the	spine,	poor	control	and	stabilization	
leads	to	LBP	and	eventually	causes	functional	limitation.

Purpose:	To	find	whether	Core	Stabilization	Training	with	Pressure	Biofeedback	could	reduce	pain	and	
improves functional activity in patients with mechanical low back pain.

Aim:	To	study	the	effectiveness	of	Core	Stabilization	Training	with	Pressure	Biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Objective:	To	find	out	the	effect	of	core	stabilization	training	with	pressure	biofeedback	in	reducing	pain	and	
improving	functional	activity	in	subjects	with	mechanical	low	back	pain	between	the	age	group	of	20-25	years.

Method:	The	study	was	conducted	on	30	subjects	between	the	age	group	of	20-25	years	with	mechanical	
low back pain and according to the inclusion criteria were recruited in the study. NPRS at rest and activity, 
Modified	ODI	was	assessed	PRE	and	POST	treatment.

Results:	P	value:	less	than	0.05	for	NPRS	(pain	at	rest	and	activity)and	modified	ODI	i.e.	core	stabilization	
training with pressure biofeedback had statistical improvement in NPRS (Pain at rest and activity) and 
modified	ODI	score.

Conclusion:	Core	stabilization	training	with	pressure	biofeedback	is	effective	in	reducing	pain	(at	rest	and	
activity)	and	functional	disability	in	subjects	between	the	age	group	of	20-25	years	with	mechanical	low	
back pain.

Keywords: Mechanical low back pain, Core stabilization training, Pressure biofeedback unit.

INTRODUCTION

Low	 back	 pain	 is	 a	 common	 musculoskeletal	
impairment	 affecting	 80%	 of	 population	 at	 some	
point in their life. It is an important clinical, social, 
economic	 and	 public	 health	 issue	 affecting	 population	
indiscriminately. It is considered to be one of the leading 
causes of disability contributing to more sickleaves1. In 
India	incidence	of	LBP	in	general	population	was	found	
to	be	23.09%	and	has	lifetime	prevalence	of	60-85%	2.

Mechanical	 low	back	pain	 can	be	defined	as	back	
pain caused by placing abnormal stress and strain on 
vertebral column and muscles typically, arises from bad 
habits, such as poor posture, poorly designed seating 

and improper bending and lifting activities. Mechanical 
low back pain is characterized by increase in pain with 
motion	and	decreases	with	rest.	Chronic	pain	is	defined	
as pain lasting more than 12 weeks3. Characteristic 
features of mechanical low back pain: pain often refers 
to	the	buttocks	and	thigh,	morning	stiffness,	there	is	pain	
on	forward	flexion	and	aggravated	by	motion4.

Core	stability	exercise	can	be	defined	as	restoration	
of augmentation of the ability of the neuro-muscular 
system to control and protect the spine from the 
injury.	The	 local	muscles	are	 said	 to	be	crucial	 in	 this	
mechanism.5 Muscles related to core stability are 
multifidus,	 transverses	 abdominis,	 external/internal	
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oblique abdominis, paraspinalis. It has been speculated 
that this method of training may be useful in decreasing 
the risk of back pain.6 Previous studies suggested 
that Core stabilization exercises showed marked 
improvement, while treating for long duration such as 
8	weeks	duration.	So	this	study	was	framed	with	shorter	
duration of 2 weeks.

Hence	this	study	was	intended	to	find	whether	Core	
Stabilization Training with Pressure Biofeedback could 
reduce pain and improve functional activity using NPRS 
and	Modified	Oswestry	index	in	patient	with	mechanical	
low back pain.

AIM

To	 study	 the	 effectiveness	 of	 Core	 Stabilization	
Training with Pressure Biofeedback in reducing pain and 
improving	functional	activity	in	subjects	with	mechanical	
low back pain between the age group of 20-25 years.

OBJECTIVE

To	find	out	 the	effect	of	core	stabilization	 training	
with pressure biofeedback in reducing pain and 
improving functional activity for 2 week period in 
subjects	with	mechanical	low	back	pain	between	the	age	
group of 20-25 years.

MATERIAL AND METHOD

It was an experimental study conducted on 30 patients 
with mechanical low back pain age between 20-25yrs was 
taken from NDMVP hospital. Convenient sampling with 
random allocation method was used in the study.

Figure 1: Materials used

Inclusion Criteria:

 z Male/female patients between the age group 20-25 
years having mechanical low back pain persisting 
for at least 6 months upto1 year.

 z A current pain level ranging less than 7 on the self-
reported Numeric pain rating scale (NPRS).

 z Patients complaining Pain when standing or sitting 
for a long time or Pain when driving long distance, 
getting in and out of a car or lifting activities.

 z Patient with minimum and moderate disability 
based	on	Modified	Oswestry	disability	index.

Exclusion Criteria:
 z Structural deformity
 z Systemic	inflammatory	disease
 z Nerve root compression
 z History of spinal surgery or fractures.

PROCEDURE

Subjects	clinically	diagnosed	with	mechanical	 low	
back pain were screened according to inclusion and 
exclusion criteria. Ethical clearance was obtained and 
informed	consent	was	taken	from	each	subject.	Subjects	
were	 briefed	 about	 the	 study	 &	 the	 intervention.30	
Patients were recruited and were given core stabilization 
training	 with	 pressure	 biofeedback.	 The	 effect	 of	
intervention was measured using outcome measures 
comprising of NPRS (pain at rest and activity) and 
Modified	ODI	before	and	after	2	weeks.

 1. Curl up: Subjects	 knees	 were	 bend	 from	 the	
supine position, knees were stabilized by the 
therapist. Directions were given to move head and 
shoulder slowly from the ground.

 2. Right Side Bridge:	Subjects	were	moved	to	right	
side lying and upper arm was aligned vertical on 
the	ground	and	elbow	flexed	to	90	degrees,	right	
elbow was on the ground and forearm rested on 
the	floor.	The	participants	were	asked	to	raise	the	
pelvis	from	the	floor	between	knees	and	elbows;	
and was instructed to hold it in a straight line 
“plank” position.7

Figure 2: Right Side Bridge
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 1. Birddog:	Subjects	were	instructed	to	stretch	left	
arm and right leg in a row simultaneously from 
the four-foot position.

 2. Transverse abdominus activation with pressure 
biofeedback:

 z Participants were instructed to lie in hook lying 
position.

 z A	pressure	Bio	feedback	cuff	was	placed	under	the	
first	lumbar	vertebra	to	second	sacral	vertebra	and	
was	inflated	to	40mmhg.

 z Participants were instructed to draw in his or her 
navel gradually (ADIM) and maintain the target 
pressure without any pelvic motion.

 z And while performing ADIM, pressure was 
increased to 2mmhg from the baseline i.e. from 40-
42mmhg.

Figure 3: Abdomen Drawing-in maneuver with 
pressure biofeedback

Intensity of each exercise: Each set: 5 sec hold, 5sec 
rest, 10sets.

Frequency of each exercise: 5 times a week for 2 weeks.

RESULT

Table 1: Intra-group comparison of Pain (NPRS) at rest

Parameter Follow up

Pain (NPRS at 
rest)

Pre Tx score 2.83	±		0.80
Post Tx score 1.48	±		0.63

t value 14.97
P-value (Intra-

group)
Pre-Rx v/s Post 

Rx
0.0001 

(Significant)

Values are Mean ± Standard deviation. P-values 
are	 obtained	 using	 paired	 t-	 test,	 after	 confirming	 the	
underlying normality assumption. P-value<0.05 is 
considered	to	be	statistically	significant.

Table 2: Intra-group comparison of Pain (NPRS) on 
activity

Parameter Follow up

Pain (NPRS at 
activity)

Pre Tx score 5.41	±		0.68
Post Tx score 3.38	±		0.68

t value 33.665
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

Parameter Follow up

Modified ODI 
(%)

Pre Tx score 27.3 ± 6.57
Post Tx score 17.24 ± 5.46

t value 25.7806
P-value (Intra-

group) Pre-Rx v/s Post Rx 0.0001 
(Significant)

RESULT

The	 Pain	 (NPRS)	 at	 rest	 and	 activity,	 Modified	
ODI	Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

This	 study	was	aimed	 to	find	out	 the	outcomes	of	
core stabilization exercises using pressure biofeedback 
in reducing pain and functional disability in mechanical 
low	 back	 pain.	 This	 study	 included	 30	 subjects	 with	
mechanical low back pain of both genders between age 
group of 20-25 years. Through convenient sampling 
they were recruited randomly in the study and received 
core stabilization exercises using pressure biofeedback. 
Pain was measured using NPRS before intervention and 
after 2 weeks of intervention. Functional disability was 
measured using ODI before intervention and after 2 
weeks of intervention.

VARIABLE 1: PAIN (NPRS) AT REST

Using paired t test for analysis mean pre treatment 
Pain (NPRS) at rest score ,the p value obtained was 
<0.05	 which	 implies	 that	 it	 is	 statistically	 significant.	
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Thus	treatment	had	an	effect	in	reducing	pain	at	rest	in	
patient with mechanical low back pain after 2 weeks of 
treatment. The result found in our study is accordance 
with	 study	 done	 by	 Serish	 ali	 et	 al	 (2017)	 on	 effect	
of lumbar stabilization exercises in the management 
of chronic low back pain. It was 2 weeks protocol. 
Outcome	 measures	 used	 were	 NPRS,	 Modified	 ODI	
and goniometer. The study concluded that lumbar 
stabilization along with conventional physiotherapy 
are	found	to	be	more	effective	in	chronic	low	back	pain	
management in reducing pain and functional disability.8

One of the important factors that modulate nociceptor 
sensitivity is the acidity (pH) of the surrounding tissue 
in the lumbopelvic region. An altered pH of the local 
muscles of the lumbopelvic region is related to the 
accumulation	 of	 inflammatory	 soup	 and	 mechanical	
sensitization of the peripheral and central nocicepetor 
among	patient	with	chronic	low	back	pain.	Goal	of	Core	
stabilization exercises is to increase circulation and 
movements of the lumbopelvic region to wash out the 
retained	 inflammatory	 mediators	 and	 facilitate	 muscle	
activation and thus reduces the low back pain.9

Reduction in pain may also be due to Core exercises 
enhances the endurance of central part of the trunk, 
reduces	 the	 tension	 in	 the	 ligaments	 and	 joints	 of	 the	
spine	 fix	 them	 in	 the	 neutral	 position	 reduce	 the	 pain	
intensity.10

VARIABLE 2: PAIN (NPRS) AT ACTIVITY.

Using paired t test for analysis Pain (NPRS) at 
activity, p value obtained was <0.05 which implies that 
it	 is	 statistically	significant.	Thus	 the	 treatment	had	an	
effect	 in	 reducing	 pain	 during	 activity	 in	 patient	 with	
mechanical low back pain after 2 weeks of treatment.

The result found in our study is accordance with 
studies done by Suresh Babu Reddy (2015) on	Effect	of	
core stabilization program and conventional exercises 
in the management of chronic mechanical low back 
pain .They performed a randomized control trial on 40 
subjects	between	age	group	30-50.	Result	showed	 that	
the	outcome	of	this	study	had	highly	significant	statistical	
changes lead us to the conclusion that “Core stabilization 
program	is	more	effective	in	the	management	of	chronic	
mechanical low back pain than conventional exercises.”11

Reduction of pain on activity may be due to 
Core stability exercises produces low load isometric 

contraction	 thus	 producing	 hypoalgesic	 effect	 on	
contracting body part as it activates central inhibitory 
pain mechanism by static muscle contraction thus 
upsurge the secretion of beta endorphins and activates 
the system that regulates pain. Central inhibitory pain 
mechanism activates secretion of endogenous opioids 
and in turn reduces the pain perception.12

VARIABLE 3: FUNCTIONAL DISABILITY 
[MODIFIED OSWESTRY DISABILITY 

INDEX (ODI)]

Using	 paired	 t	 test	 for	 analysis	 for	modified	ODI	
score, p value obtained was <0.05 which implies that 
it	 is	 statistically	 significant	The	mean	pre-treatment	of	
scores	of	modified	ODI,	the	p	value	obtained	was	<	0.05	
which	implied	that	it	was	statistically	significant	thus	the	
treatment had	 an	 effect	 on	 reducing	 the	 disability	 and	
improving function in patients with mechanical low 
back pain after 2 weeks of treatment.

Similar	study	on	effectiveness	of	core	stabilization	
exercises on functional disability in patients with chronic 
low back pain results of the study were in accordance 
to our study showing improvements in the oswestry 
disability	Questionnaire	scores	post	treatment	performed	
by	Amila	Kapetanovic	et	al.	(2016).13

Reduced disability may be due to improved motor 
control caused by core stabilization training. Motor 
control plays a crucial role in stabilizing spinal system. 
Maintaining lumbar spinal stability involves three 
interactive systems: passive support system, which 
relies on ligaments and fascia of skeletal muscle; the 
active contraction system, in which lumbar spinal 
movements and stability are maintain by contracting 
the core muscles; and the central nervous system which 
place a leading role in motor control. The CNS can 
respond to the sensation produced in active and passive 
system by using the central nerves to control motor 
co-ordination. The CNS governs physical action and 
prevents interference in order to maintain spinal stability 
and lumbar spinal movements.14

Improved functional activity may be due to 
following mechanism it involves stabilization via 
intra-abdominal pressure, which reduces compressive 
forces in the core system. During augmented drawing 
in of the abdominal wall training, the deep abdominal 
muscles contract against the viscera, pushing the viscera 
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superiorly into the diaphragm and inferiorly into the 
pelvic	floor.	This	results	in	increased	abdominal	pressure,	
which elevates the diaphragm and leads to contraction of 
pelvic	floor	musculature	while	concurrently	assisting	in	
intersegmental stabilization of the lumbo-pelvic system 
(Stanton	T	2008).15

Another reason to improve functional activity 
may be due to plastic changes at the brain due to 
exercising	specific	muscle	of	the	lower	back	region.	In	
turn reprogramming the brain for optimal stabilization 
targeting	 right	 muscle	 for	 right	 task	 thus	 the	 subjects	
were more focused and attentive toward exercise by 
giving visual biofeedback during training session.16

CONCLUSION

Core stabilization training with pressure biofeedback 
is	 effective	 in	 reducing	 pain	 (at	 rest	 and	 activity)	 and	
functional	disability	in	subjects	between	the	age	group	
of 20-25 years with mechanical low back pain.

Limitations of the Study

 z No follow up was done after the said duration of 
study hence, long-term outcomes of the both the 
treatment techniques were not evaluated.

 z 	Outcome	measures	were	purely	subjective.

 z Quantitative	measures	were	not	used	to	compare	the	
effect	of	individual	exercises	on	isolated	muscles	to	
know	which	exercise	gives	better	effect	in	reducing	
pain and disability.
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and Improve Muscle Strength and Physical Function in 
Osteoarthritis Knee patients

Apexa Rathwa1, Namrata Prajapati2, Advita N Deepak3

1Assistant Professor, College of Physiotherapy, Parul Institute, Vadodara; 2Physiotherapist (Tutor), College of 
Physiotherapy, SSG Hospital, Vadodara; 3Senior Lecturer, College of Physiotherapy, Parul Institute, Vadodara

ABSTRACT

Osteoarthritis	 (OA)	 is	 the	most	 common	musculoskeletal	 condition	 affecting	 the	quality	of	 life	of	 older	
adults.	Aim	of	this	experimental	comparative	study	is	to	compare	the	effectiveness	of	proprioceptive	circuit	
exercises	versus	open	kinematics	chain	exercises	on	pain	&	improve	muscle	strength	and	physical	function	
in Osteoarthritis knee patients. The data of 60 OA knee patients were collected from the Parul Sevashram 
Hospital, Vadodara. The patients were divided into two groups, group A was given proprioceptive circuit 
exercises and group B was given open kinematic chain exercises. A pretest outcome measures i.e., NPRS, 
MMT	and	WOMAC	were	given.	Interventions	were	carried	out	for	3	weeks.	The	results	were	derived	by	
using statistical methods with the help of statistics software Mad Calc, within group comparison “paired t 
test”	and	between	group	comparisons	“unpaired	t	test”	was	used.	There	was	significant	differences	in	pretest	
and	post	values	within	two	outcome	variables	of	each	group	but	there	was	significant	differences	seen	when	
two	outcome	measures	of	each	group	were	compared.	The	study	showed	that	both	groups	are	effective	in	
reducing	 pain	 and	 improved	muscle	 strength	&	physical	 function	 in	 knee	 osteoarthritis.	After	 exercises	
between	both	groups	proprioceptive	 circuit	 exercise	group	A	was	 extremely	 statistically	 significant	 than	
open	kinematic	chain	group	B.	So	group	A	indicating	more	reducing	pain	and	beneficial	Effect	on	reducing	
pain, improved muscle strength, physical function in OA knee patients.
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INTRODUCTION

Osteoarthritis (OA) is the most common 
musculoskeletal	condition	affecting	the	quality	of	life	of	
older	adults.		Three	major	physical	impairments,	such	as	
knee	pain,	stiffness,	and	decreased	quadriceps	strength,	
are highly associated with knee OA and are believed to 
contribute to physical disability and progression of the 
disease.1 For patients with knee osteoarthritis, exercise 
is	the	most	common	and	effective	therapy	for	enhancing	
knee function and reducing pain; it is also more cost-

effective	 than	 other	 types	 of	 medical	 interventions.	
However, its mechanism is not fully understood.2 It has 
being estimated that the number of people over the age 
of	65	years	will	be	doubled	in	the	first	two	decades	in	the	
21st century.3 In the third National Health And Nutrition 
Examination Survey (NHANES III), approximately 37% 
of	participants	age	>	60	years	or	older	had	radiographic	
knee OA.4 A recent survey in India reported that the 
prevalence of OA in older adults more than 65 years of 
age was 32.6% in the rural population and 60.3% in the 
urban population.5

There are two types of osteoarthritis. Primary 
osteoarthritis is a chronic degenerative disease that 
is commonly related genetic inheritance.6 Secondary 
arthritis this tends to show up earlier in life, due to an 
injury,	 kneeling	 or	 squatting	 for	 extended	 amounts	 of	
time, diabetes, or obesity.6
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Osteoarthritis is a degenerative condition primarily 
affecting	 the	 articular	 cartilage.	 Changes:	 increase	
in water content and depletion of the proteoglycans 
from	 the	 cartilage	 matrix;	 its	 fibrillation;	 cartilage	
abraded by contact between the opposing articular 
surfaces; underlying bone exposed; subchondral bone 
becomes hard and glossy; bone at the margins of the 
joint	 hypertrophies	 to	 form	 a	 rim	 of	 projecting	 spurs	
known as osteophyte. A similar mechanism results in 
the formation of subchondral cysts and sclerosis.7 The 
loose	 flakes	 of	 cartilage	 incite	 synovial	 inflammation	
and thickening of the capsule, leading to deformity and 
stiffness	of	the	joint.	Often	one	compartment	of	a	joint,	
the	medial	compartment	is	affected	more	than	the	lateral,	
leading to a varus deformity (genuvarum).7 Weaknesses	
of the shock-absorbing and weight-bearing muscles may 
lead to structural damage of the articular cartilage and 
subchondral	 bone,	 as	 well	 as	 decrease	 joint	 stability,	
which is a risk factor for knee OA progression.8

The advantages of a proprioceptive circuit exercise 
are reduced muscle fatigue, which is generally observed 
during resistance exercise, and improved exercise 
efficiency	by	minimization	of	the	recovery	time	between	
exercise sets.2 An	 Open	 Kinematics	 Chain	 (OKC)	 is	
performed	 when	 the	 limb	 is	 not	 fixed	 and	 allowed	 to	
move freely through space. It helps in decreasing the 
joint	 compression.9 Exercise helps in decreasing pain, 
improving strength and endurance, improving range of 
motion and connective tissue elasticity as well as exercise 
decreases functional limitation by improving walking 
speed, gait, physical activity and decreasing depression 
and anxiety.3 An open kinetic chain leg extension exercises 
have been the traditional means of strengthening the 
quadriceps muscle, however several authors report that 
these exercises exacerbate the symptoms in many patients 
with patello-femoral arthritis.10

The strength of the knee extensor muscles was 
greater	 than	that	of	 the	knee	flexor	muscle	at	baseline,	
and an OA related reduction in muscle strength was 
observed only in the knee extensor muscles, that is, in the 
quadriceps muscles, which is deemed as the cause of the 
pain	and	physical	dysfunction	of	the	knee	joint	in	these	
patients8. Thus, such as knee isokinetic exercises, knee 
extension	and	flexion	exercises	from	a	sitting	position,	
straight leg raising exercises, and knee curl exercises)8. 

AIM

To	 compare	 the	 effectiveness	 of	 proprioceptive	
circuit exercises versus open kinematics chain exercises 

on pain and improve muscle strength and physical 
function in osteoarthritis knee patients. 

METHODOLOGY

This was an experimental study carried out in 
College of Physiotherapy, Parul Institute, Vadodara. 
Data	 of	 60	 indoor	 patient	 of	 OA	 Knee,	 age	 between	
40 to 65 years8, irrespective of gender, collected from 
Parul Sevashram Hospital, Vadodara. Study done by 
verbal consent of patients of unilateral of OA knee and 
pain for a duration of more than 3 months8; diagnosis 
with degenerative OA and had radiological stage 2 and 
3	 unilateral	 OA	 knee	 according	 to	 the	 Kellgren	 and	
Lawrence	scale.14 Exclusion of patients of previous and 
recent	traumatic	injury	to	knee,	subjects	with	secondary	
OA knee, serious medical condition such as heart or 
pulmonary conditions, spinal problems and patients with 
recent knee surgery.

The testing procedure was properly explained to 
subjects.	Two	Groups	A	and	B	made.	Each	 consist	 30	
OA	knee	patients.	Group	A	were	perform	Proprioceptive	
Circuit Exercise Program.2 The detail exercise program 
consisted of repetition of walking in place and four 
different	 types	 of	 proprioceptive	 circuit	 exercise,	
including wall slides, half squats, lunges, stationary 
bicycle.	Group	B	were	perform	Open	Kinematic	Chain	
Exercises in form sitting knee extension, prone knee 
bending, hamstring curls, chair scoots were perform in 
sets of 10 repetitions; 1 set of all exercises were perform 
twice a day for the 1st week, and this were progress to 2 
sets twice a day until the 3rd week and then 3 sets twice a 
day until the 5th week. 

To outcome measures of the OA knee patients will 
be performed by following ways: (1) Pain intensity will 
be given by NPRS (Numerical Pain Rating Scale)8,11, 
all the participants completed the NPRS by indicating 
the average pain level experienced before and after the 
intervention.	(2)	WOMAC index	(Western	Ontario	and	
Mc. master universities osteoarthritis index)8,12 perceived 
pain,	knee	stiffness	and	functional	ability	will	be	assess	
by	 WOMAC	 index,	 done	 initially.	 The	 individual	
completing	the	scale,	rated	her	perceived	pain,	stiffness	
and	functional	ability	on	a	5-point	Likert’s	scale	which	
is scored from 0-4 i.e.:- o-none, 1-slight, 2-moderate, 
3-severe, 4-extreme. (3) MMT (Manual Muscle Test)13, 
will be a convenient tool for evaluating the muscle 
strength and level of impairment. Muscle strength is 
rated from 0 to 5 according to the muscle performance 
against resistance.
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Data	analysis	was	conducted	with	Microsoft	Word	
and Excel Medcalac version 17.9.7 have been used to 
generate	graphs,	tables	etc.	Paired	‘t’	 test	was	used	for	
analysis	NPRS,	WOMAC	and	MMT	pre-post	within	the	
Group	A	and	Group	B	with	calculation	of	values	obtain	

as	 data	 during	 study.	 Un-paired	 ‘t	 ’	 test	 was	 used	 for	
analysis	NPRS,	WOMAC	and	MMT	post	 intervention	
between	 Group	 A	 and	 Group	 B	 with	 calculation	 of	
values obtain as data during study.

OBSERVATIONS

Table 1: Comparison of pre and post NPRS in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 7.133 1.008

-3.166 0.746 -3.441	to	-2.88 <0.0001
Post-test 3.9667 1.129

B
Pre-test 7.300 0.8769

-2.500 0.7311 -18.730 <0.0001
Post-test 4.800 1.0635

Table 2: Comparison of pre and post WOMAC in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t – value p - value

A
Pre-test 73.33 8.94

-20.933 5.1457 -22.85	to	-19.011 <0.0001
Post-test 52.40 10.42

B
Pre-test 73.63 7.75

-11.4000 3.3073 -18.880 <0.0001
Post-test 62.23 8.35

Table 3: Comparison of pre and post MMT flexors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.67 0.088 7.6158 <0.0001
Post-test 3.67 0.48

Table 4: Comparison of pre and post MMT extensors in Group A & Group B

Group Time Mean SD Mean Difference SD Difference t–value p-value

A
Pre-test 3.00 0.00

1.60 0.091 17.5879 <0.0001
Post-test 4.60 0.50

B
Pre-test 3.00 0.00

0.70 0.085 8.226 <0.0001
Post-test 3.70 0.47

Table 5: Comparison of score difference in flexors and extensors after exercise between Group A & Group B

Muscle Group Mean SD Mean Difference SD Difference t–value p-value

Flexors
A 1.60 0.50

0.93 0.126 7.3928 <0.0001
B 0.67 0.48

Extensors
A 1.60 0.50

0.90 0.125 7.2250 <0.0001
B 0.70 0.47
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Table 6: Comparison of post NPRS, Post WOMAC, post MMT flexors and extensors in Group A & Group B

Test NPRS WOMAC MMT flexors MMT extensors
Group  A B A B A B A B
Mean 3.97 4.80 52.40 62.23 4.60 3.67 4.60 3.70

For	pre	–	post	NPRS	 in	Group	B	 the	 two-tailed	p	
value	 is	 <	 0.0001,	 considered	 extremely	 significant	 t	
=	 -18.730	with	29	degrees	of	 freedom.	For	pre	–	post	
WOMAC	in	Group	B	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 -18.880	 with	 29	
degrees	 of	 freedom.	 For	 pre	 –	 post	 MMT	 flexors	 in	
Group	B	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 7.3928	 with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	 t	=	8.226	with	29	degrees	of	 freedom.	For	
comparison	of	score	difference	in	flexors	after	exercise	
between	Group	A	and	Group	B	 the	 two-tailed	p	value	
is<	0.0001,	considered	not	significant	t	=7.3928	with	58	
degrees	of	freedom.	Comparison	of	score	difference	in	
extensors	after	exercise	between	Group	A	and	Group	B	
the two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

Ganvir	 SD	 et	 al1	 effect	 of	 open	 chain	 exercises	 on	
muscle strength and function in elderly patients with 
knee Osteoarthritis. A hundred patients were randomized 
into	two	Groups.	Experimental	Group	A	performed	open	
chain exercises in form of isometric quadriceps and 
straight leg exercises for 5 days a week for 5 days whereas 
control	Group	B	did	not	perform	any	exercises.	All	 the	
measurements were taken at baseline (week 0) and at the 
end	 of	 the	 trial	 at	week	 5.	 Resulted	 in	 between	Group	
comparisons, pain intensity, and improvement in function 
in	 isometric	 exercises	 Group	A	 at	 the	 end	 of	 5th week 
were	significantly	greater	than		those	of	control	Group	B	
(p<0.05) and concluded the 5 week isometric quadriceps 
exercise	program	showed	beneficial	effects	on	quadriceps	
muscle strength, pain, and functional disability.

For	post	NPRS	between	Group	A	and	Group	B	the	
two-tailed p value is equals 0.0047, considered extremely 
significant	t	=	2.9428	with	58	degrees	of	freedom.	For	
post	WOMAC	between	Group	A	and	Group	B	in	the	two-
tailed p value is equals 0.0002, considered extremely 
significant.	t	=	4.0320 with	58	degrees	of	freedom.	For	
post	MMT	flexors	between	Group	A	and	Group	B	 the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.3928	with	58	degrees	of	freedom.	For	
post	MMT	extensors	between	Group	A	and	Group	B	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	7.2250	with	58	degrees	of	freedom.

DISCUSSION

Diminished	 knee	 joint	 proprioception	 is	 highly	
correlated with the level of pain, and the interaction 
between proprioception and muscle strength is closely 
related to functional body movements. This indicates 
that application of proprioceptive circuit exercise 
improves	proprioception	and	knee	joint	muscle	function,	
thereby	reducing	patient	pain.	Strengthening	knee	joint	
muscle function likely helps reduce pain. This study 
showed that proprioceptive circuit exercise in patients 
with	degenerative	knee	Osteoarthritis	can	be	an	effective	
way	 of	 strengthening	 knee	 joint	 muscle	 function	 and	
reducing pain. The results are expected to provide a 
useful	 basis	 for	 future	 efforts	 to	 enhance	 knee	 joint	
functions and improve pain control in patients with knee 
osteoarthritis.2

We	got	significant	improvement	after	3	weeks	post	
treatment	of	the	outcome	measures	of	two	Groups.	For	
pre	–	post	NPRS	 in	Group	A	 the	 two-tailed	p	value	 is	
<	 0.0001,	 considered	 extremely	 significant.	 t	 =	 -3.441	
to	 -2.88	 with	 29	 degrees	 of	 freedom.	 For	 pre	 –	 post	
WOMAC	in	Group	A	the	two-tailed	p	value	is	<	0.0001,	
considered	 extremely	 significant.	 t	 =	 22.85	 to	 -19.011	
with	29	degrees	of	freedom.	For	pre	–	post	MMT	flexors	
in	Group	A	the	two-tailed	p	value	is	<	0.0001,	considered	
extremely	 significant.	 t	 =	 17.5879	with	 29	 degrees	 of	
freedom.	For	pre	–	post	MMT	extensors	in	Group	A	the	
two-tailed p value is < 0.0001, considered extremely 
significant.	t	=	17.5879	with	29	degrees	of	freedom.	

Sung-bum J et al2 applied proprioceptive circuit 
exercise to patients with degenerative knee Osteoarthritis 
and	examined	its	effects	on	knee	joint	muscle	function	
and the level of pain. In this study, 14 patients with 
knee	 osteoarthritis	 in	 two	 Groups,	 a	 proprioceptive	
circuit	exercise	Group	 (n=7)	and	control	Group	 (n=7),	
were	 examined	 and	 was	 used	 to	 assess	 knee	 joint	
muscle function, and a visual analogue scale was used 
to measure pain level and resulted in the proprioceptive 
circuit	exercise	Group,	knee	 joint	muscle	 function	and	
pain	levels	improved	significantly,	whereas	in	the	control	
Group,	 no	 significant	 improvement	 was	 observed	 and	
concluded a proprioceptive circuit exercise may be an 
effective	way	 to	strengthen	knee	 joint	muscle	 function	
and reduce pain in patients with knee osteoarthritis.
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Metgud S et al14	 said	 to	 compare	 the	 effect	 of	
proprioceptive exercises in osteoarthritis and total 
replaced	 knees	 using	 the	 knee	 society	 score	 and	 joint	
position sense. Participants were divided into two 
groups;	Group	A	comprised	of	the	total	knee	replacement	
and	Group	B	was	the	osteoarthritis	group.	Group	A	was	
given exercises along with ambulation and static and 
resistance cycling and training of functional activities. 
Group	B	was	given	exercises	and	seven	proprioceptive	
exercises followed by continuous short wave diathermy 
cross-fire	 method	 for	 15	 minutes.	 The	 results	 show	 a	
significant	 difference	 between	 the	 two	 groups	 using	
VAS	and	JPS	whereas	showed	no	significant	difference	
between	the	two	groups	on	using	the	KSS	and	concluded	
that	proprioceptive	exercises	are	beneficial	in	improving	
the	joint	position	sense	in	patients	with	osteoarthritis	as	
well as total knee replacements.

CONCLUSION

Both	 groups	 were	 statistically	 significant	 and	
showed	 beneficial	 effect	 on	 reducing	 pain,	 improved	
muscle strength, physical function in OA knee patients 
but after exercises between both groups proprioceptive 
circuit	 exercise	 Group	 A	 was	 extremely	 statistically	
significant	 than	 open	 kinematic	 chain	 Group	 B.	 So	
Group	A	 indicating	more	 reducing	 pain	 and	beneficial	
effect	 on	 reducing	 pain,	 improved	 muscle	 strength,	
physical function in OA knee patients. Hence alternative 
hypothesis is accepted.
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ABSTRACT

Objective:	The	main	objective	of	 this	study	was	 to	evaluate	 the	efficacy	of	Body	awareness	 therapy	on	
depression in geriatric population

Design: A Pre- Post Experimental Design.

Participants and Interventions:	 30	geriatric	 persons	who	had	 a	 score	of	more	 than	5	on	 the	Geriatric	
Depression	scale	(GDS)	were	enrolled	in	the	study.	They	were	given	Body	Awareness	Therapy	(BAT)	for	a	
period of 3 weeks 3 times a week for 40 minutes.

Main Outcome Measures:	Geriatric	Depression	scale	was	used	as	a	self	rating	screening	tool	to	measure	
depressive symptoms in older adults at the commencement and termination of BAT.

Results:	Statistical	analysis	was	done	comparing	the	pre	and	post	GDS	using	the	paired	t	test.	There	was	
12.92%	change	in	the	values	and	the	p	value=	.0001	which	is	significant	(p<0.05).

Conclusion:	Body	Awareness	Therapy	has	been	shown	to	be	effective	in	reducing	depressive	symptoms	in	
the geriatric population.

Keywords: Geriatrics with depression, body awareness therapy, older Persons QOL

INTRODUCTION

India has been given the tag of an aging nation, 
India’s	health	programs	have	shed	light	on	the	problems	
faced by middle aged persons, maternal and child 
health and disease control. Due to the rise in modern 
technology and health care facilities there is a rise 
in the geriatric population. There is the other face of 
the coin which needs to be explored in terms of the 
medical and socioeconomic status of these geriatric 
individuals1. According to the National Institute of 
Mental Health, Depression is persistent sad or empty 
mood, a feeling of hopelessness, pessimism, feelings 
of guilt, worthlessness, helplessness, loss of interest, 
decreased  energy and fatigue, being slowed down 
while	performing	activities,	difficulty	 in	concentrating,	
remembering and making decisions2. It is often ignored 
or goes unnoticed in the elderly and has a considerable 
impact on physical health, social systems and overall 
functioning putting depression in the top most position 
to be the leading cause of functional impairment 
worldwide3,4 . A study conducted on the point prevalence 

of depression in geriatric persons in India is found to be 
from 13% to 25%5.  There are various pharmacological 
drugs available for the treatment of depression like 
Selective serotonin reuptake inhibitors (SSRI), Tricyclic 
antidepressants(TCA) and Monoamine oxidase 
inhibitors (MAOI) but the long term prognosis is subtle 
with incomplete recovery and higher rates of relapses 
(50%-90%) over a period of 2 -3 years. The goal of 
rehabilitation is not only the treatment of depression but 
to minimize or prevent the recurrence3,6 .

Body	awareness,	is	the	subjective,	phenomenological	
aspect of proprioception and interoception that enters 
conscious	 awareness,	 and	 is	 modifiable	 by	 mental	
processes including attention, interpretation, appraisal, 
beliefs,	 memories,	 conditioning,	 attitudes	 and	 affect7. 
Body Awareness Therapy (BAT) is a physiotherapeutic 
approach	 for	 the	 adjustment	 of	 pathological	 tension	
in the body and also is the ability to recognize subtle 
body cues.  It has shown to be reduced in individuals 
with	 depression	 The	 main	 objective	 is	 improving	 the	
patient’s	ability	to	become	aware	of	 their	bodily	status	
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and to recapture normal balance of the body in BAT8. 
Neuroimaging studies also indicate changes in the 
structures of the brain involved in body awareness 
after BAT9. Evidence based treatments for depression 
continues to expand but the responses brought about by 
them are limited and the condition has a high relapse rate 
in the elderly3. Depression in this population is linked 
with	 financial	 problems,	 insecurity	 and	 loneliness	 as	
well as decreases body awareness1. There is a continuous 
need for research that predicts successful treatment 
outcomes in depression; an intervention that promotes 
a	holistic	change	is	likely	to	benefit	these	individuals10. 
BAT has been done for patients with chronic illness 
and depression but has not been conducted on elderly 
persons with depression9. Thus the aim of the current 
study	was	to	determine	effect	of	body	awareness	therapy	
on depression in geriatric population.

METHOD

In	 the	 region	 of	 Belgavi,	 Karnataka,	 n=67	
participants from 3 old age homes were screened using 
Geriatric	 Depression	 Scale	 in	 2017.	 The	 inclusion	
criteria	was	i)	Above	the	age	of	65	ii)	A	score	of	>5	on	
the	Geriatric	depression	scale	iii)	Understand	commands	
and iv) Ambulate with or without an assistive device.  
The exclusion criteria were that i) Cognitive impairment 
ii)  Pre-existing neurological condition that alters the 
higher mental functions iii) Any other psychiatric 
condition.	 Once	 they	 fulfilled	 the	 inclusion	 and	
exclusion	criteria	n=30	older	adults	were	included	in	the	
study.	The	Research	Ethics	committee	of	KLE	Academy	
of higher education, Belgavi, India approved the study 
and all the participants were provided a written informed 
consent prior to the commencement of the study. After 
the completion of the initial assessment; a three week, 
twice a week BAT intervention was given.

Intervention and Outcome Measure: Basic Body 
Awareness intervention was given; the treatment session 
lasted for a total of 40 minutes. The initial 5 minutes 
was orientation and breathing exercises subsequently 
10 minutes of soothing music after which a 10 minute 
relaxation	technique	in	this	case	Jacobson’s	relaxation.	
Following this three stages of progression of BAT for 

three weeks were given and culminating with 5 minutes 
of breathing exercise4.	 The	 first	 stage	 included	 lying	
down exercises, stretching and contracting gradually 
integrated with breathing and voice, standing exercises 
which included coordination exercises; these exercises 
were integrated into normal breathing. Stage two 
consisted of standing exercises like isolated movements, 
spot marching, weight shifts, posture exercises and non 
verbal exercises. All these exercises were coordinated 
with breathing. Stage three incorporated walking 
exercises	that	aimed	to	be	beneficial	in	a	natural,	relaxed	
and rhythmical gait with normal associated movements. 
Balance exercises and postural correction exercises 
were	 also	 included	 in	 this	 stage.	 Geriatric	 Depression	
Scale was used as a self rating screening tool to measure 
depressive symptoms in older adults, 15 items are present 
in the short form and the recall time is past week. It is 
designed as a self-administered questionnaire, though 
oral assistance and/or interview can be utilized. The total 
score is calculated by summing responses that endorse 
depression.	The	GDS	was	used	pre	and	post	BAT.

RESULTS

Statistical analysis was done comparing the pre and 
post	 GDS	 using	 the	 paired	 t	 test.	 There	was	 a	 12.9%	
change	in	the	values	and	the	p	value	=	0.0001	which	is	
significant.	Also	a	3	month	follow	up	was	taken	in	which	
the	p	value	was	0.0393	which	is	significant.

Table 1: Distribution of patients in the study

Variables Min Max Mean SD SE
Age 38.00 95.00 75.17 11.43 2.09

Height 1.37 1.89 1.61 0.13 0.02
Weight 38.00 90.00 60.10 16.03 2.93
BMI 14.81 31.62 23.01 4.19 0.76

Table 2: Baseline data

Gender No of participants % of participants
Male 8 26.67

Female 22 73.3
Total 30 100.00

Table 3: Pre and Post GDS scores; * Significant

Mean Std. Dv. Mean Diff. SD Diff. % of change Paired t p-value
Pretest 8.00 1.31

Posttest	3	Weeks	After	BAT 6.97 1.71 1.03 0.96 12.92 5.8693 0.0001*
3 Months Follow up 7.46 0.08 1.8222 0.0393*
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DISCUSSION

In	 the	 present	 study,	 the	 effects	 of	 BAT	 on	
depression	in	geriatric	persons	as	measured	by	the	GDS	
were	investigated.	The	GDS	appears	to	be	a	reliable	and	
valid instrument with scales of adequate consistency in 
this study population11. After the intervention and a three 
month	 follow	up,	 the	comparison	showed	significantly	
statistical results which indicated that BAT may be 
indicated	 and	 may	 have	 a	 carryover	 effect.	 GDS	 is	 a	
subjective	scale	and	the	“YES”	answer	questions	were	
the feeling of worthlessness, helplessness and their 
present situation. Some participants complained of 
memory issues and that they were easily fatigued. Yang 
B et al indicated that in relation to depression cognition 
has	 a	 negative	 influence12. This could be due to the 
frustration felt by the participant in relation to activities 
of	daily	living	if	memory	is	affected	.		The	participants	
in the present study were in a old age home away from 
their families, this may have given the “YES” on the 
GDS	 where	 they	 felt	 that	 they	 have	 no	 purpose	 and	
find	 that	 their	 life	 is	 empty,	while	many	had	 left	 their	
hobbies	 and	 quit	 doing	 the	 things	 that	 they	 enjoyed.	
Potter R et al conducted a study on the impact of the 
Physical Environment on depression of older residents 
in care homes, he concluded that the overall physical 
environment	did	not	have	a	major	role	in	their	depressive	
symptoms but outdoor access and social interaction had 
a positive relation to depression13.

DeJong et al conducted a study and noted that Body 
Awareness has been proposed to be the mechanism for 
BAT and it involves an attentional focus on and awareness 
of internal body sensations9. Several studies support the 
notion of body awareness in mindfulness training and 
thus takling depression which has been shown to have 
decreased levels of body awareness. Danielsson et al 
concluded	 that	 in	 major	 depression,	 BAT	 enhanced	
perceptual openness and challenged the numbness 
experienced in depression4. In addition, the pre and post 
GDS	scores	after	BAT	is	significant	as	p=0.0001	which	
indicates that body awareness is increased in apparently 
normal geriatric persons with depression in comparison 
to a study done on persons who have chronic illness with 
depression. The limitations were that the Body Awareness 
component was not scored and also follow up to determine 
the	lasting	effects	of	BAT	were	not	conducted.

CONCLUSION

In conclusion, the data that was collected and 
analyzed suggests that BAT decreases depression as 
measured	by	the	GDS.

It may be worthwhile to note that the interventions 
that encourage an overall wellbeing and change towards 
body	 awareness	 will	 benefit	 this	 target	 group.	 The	
limitations of this study was that the measure of initial 
and change in Body Awareness was not measured also 
the participants were not followed up to see the long 
term	efficacy	of	BAT
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ABSTRACT

Introduction:	Lateral	Ankle	Instability	has	been	one	of	the	common	causes	of	impairments	in	the	lower	
extremity	injury	resulting	from	repetitive	ankle	sprains	to	the	lateral	ankle	ligament	complex.	This	may	lead	
to pain and disturbed proprioception resulting in positional fault of articular surfaces, poor postural control 
and weight distribution. Physiotherapy thus aims in reducing the pain, realignment of the articular surfaces 
thereby	improving	postural	control	and	weight	on	the	affected	ankle	joint/s.	The	primary	purpose	of	this	
study	was	to	assess	the	immediate	effects	of	Mulligan	fibular	repositioning	ankle	taping	on	the	NPRS	and	
Weight	Distribution	in	a	case	of	Lateral	Ankle	Instability.

Method: A 20 year old female student, with left lateral ankle pain, had complains of chronic pain around 
the lateral malleolus since 2.5 months after playing basketball. The pain aggravated with squatting and 
forward lunges. The outcome measures were Numerical Pain Rating Scale that measured the pain intensity 
and percentage body weight distribution during squat as measured on Neurocom Balance Master System 
(version	9.1).	A	fibular	posterolateral-superior	tape	as	described	by	Mulligan	was	applied	on	an	undertape	
and the outcome measures were again noted. Results: Pre treatment and Post treatment, pain reduced from 
4/10 to 2/10 during squatting and forward lunge respectively. Also the Percentage of Body weight distributed 
on the left ankle improved immediately after the application of tape.

Conclusion: Fibular repositioning tape as described by Mulligan not only reduces pain but also improves 
the	weight	falling	on	the	affected	ankle	joint/s.

Keywords: Mulligan Tape, Lateral Ankle Sprain, Proprioception, Fibula repositioning tape.
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INTRODUCTION

Chronic Ankle Instability (CAI) is a common 
disability	 in	 the	 lower	 extremity	 injuries.	 It	 results	
from repercussions of acute ankle sprains leading to 
giving way sensation and self reported disability. 1 

Common	 mechanism	 of	 injury	 that	 is	 postulated	 is	
extremes	 of	 plantarflexion	 and	 inversion	 position	 of	
ankle	 where	 the	 weak	 anterior	 tibio-fibular	 ligament	
(ATFL)	 and	 calcaneofibular	 ligament	 (CFL)	 are	 prone	
for	 varying	 degree	 of	 injury	with	minimal	 force.2 The 

theories commonly postulated for the cause of CAI 
are: mechanical instability resulting from poor control 
by the ligaments and functional impairment resulting 
from loss of proprioception and mechanical instability 
which together leads to CAI. Damage to the ligaments 
often results in pathological laxity which leads to ankle 
being put in to vulnerable positions during functional 
activities	 causing	 subsequent	 injury.3 Restriction in 
arthrokinematics related to repetitive ankle sprains 
leads	 to	 positional	 fault	 at	 the	 inferior	 tibiofibular	
joint.	Individuals	with	CAI	may	have	an	anteriorly	and	
inferiorly	 displaced	 distal	 fibula.4	 The	ATFL	 ligament	
stuck in this position becomes more slack in resting 
position.	When	the	rearfoot	begins	to	supinate,	the	talus	
can	go	through	a	greater	range	of	motion	before	ATFL	
becomes taut, leading to further laxity and sprains.3 
Since	 ligaments	 play	 a	 major	 role	 in	 proprioception,	
lateral ankle instability that results in weakening of 
the	 ligaments	 may	 lead	 to	 insufficiencies	 in	 not	 only	
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proprioception but also postural control, neuromuscular 
control and functional impairments.3, 5

Since CAI leads to an antero-inferior positional 
fault	of	 the	distal	fibula	 leading	 to	 laxity	of	 the	 lateral	
ankle ligaments and disturbing the proprioception, 
methods	which	aim	to	reposition	the	fibula	are	needed	to	
treat such conditions. One of the methods for supporting 
such	 weakened	 ankle	 joint	 is	 application	 of	 tape	 as	
proposed by Mulligan 4. Taping is known to improve 
the neuromuscular proprioceptive and physiological 
processes,	 offering	 additional	 awareness	 of	 the	 foot	
position and direction of motion. Mulligan Ankle 
taping,	 in	 addition	 to	 these	 effects,	 may	 correct	 the	
antero-inferior	positional	fault	of	distal	fibula,	leading	to	
a better postural control and weight distribution. There 
are	 very	 few	 studies	 that	 have	 documented	 the	 effects	
of Mulligan Taping on the weight distribution in a 
functional activity. Hence the need arises to assess if the 
Mulligan Tape plays any role in improving the weight 
distribution	at	the	ankle	joint.

MATERIALS AND METHOD

Case Report: Case History: The	subject	was	a	20	year	
old female student who presented with the complaints 
of mild pain on the left side ankle. She gave a history 
of sudden onset of pain when playing basketball match 
while	jumping	and	landing	back	on	the	ground.	Intensity	
of pain was 7 on 10 on Numerical Pain Rating Scale 
(NPRS). The pain had been continuous since then at 
the lateral side of the ankle, which aggravated with 
weight	 bearing	 activity,	 specifically	 as	 mentioned	 by	
the	 subject,	 squatting	 and	 forward	 lunges.	The	 subject	
continued with her normal activities, including playing 
basketball and did not undergo any treatment. She also 
gave a history of repetitive ankle sprains since then on 
the same side ankle giving rise to pain at the lateral 
side	of	ankle	joint.	Important	to	also	mention	is	that	the	
subject	described	inability	of	put	complete	weight	on	the	
left	ankle	since	 the	 injury.	A	period	of	2.5	months	had	
elapsed	when	 the	 subject	 became	 a	 part	 of	 this	 study.	
During initial assessment, the pain intensity was 4 on 10 
on NPRS around the lateral malleolus with squatting and 
forward lunge. The Range of Motion and the strength 
of	the	muscles	of	ankle	joint	were	within	normal	limits.	
The only complaint was pain during squatting and 
forward lunge.

Outcome Measures:

 1. NPRS

 2. Percentage of body weight distribution during 
Squatting as measured on NEUROCOM 
BALANCE	MASTER.

METHODOLOGY

A	written	informed	consent	of	the	subject	was	taken	
prior to the study and was explained about the procedure 
of assessment and management. Initial assessment 
consisted of examination of range of motion and 
manual	muscle	testing	of	the	ankle	joint.	Pre	treatment	
NPRS was noted. This was followed by assessing the 
percentage of weight distribution during squatting on 
the	 NEUROCOM	 BALANCE	 MASTER	 SYSTEM	
(VERSION 9.1).

The	 subject	 was	 initially	 shown	 a	 demo	 video	 of	
the procedure. Standing on the force platform, four 
trials	were	performed.	The	first	trial	consisted	of	subject	
standing relaxed on the force platform while the weight 
distribution was measured (0° Squat). This was followed 
by measuring the weight distribution at three angles of 
squat: 30°, 60°, and 90°. The Pre treatment outcome 
measures were documented.

Figure 1: Subject performing Squat On Neurocom 
Balance Master

The	 subject	 was	 then	 applied	 with	 the	 fibular	
repositioning tape as described by Mulligan. The 
subject’s	skin	was	examined	for	any	contraindication	
and	 then	 an	 undertape	was	 applied.	With	 subject	 in	
supine position and ankle kept in neutral position, the 
tape was applied starting obliquely at the distal end 
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of	lateral	malleolus.	While	a	pain	free	posterolateral-
superior glide was maintained at the distal end of 
fibula,	the	tape	was	then	wrapped	diagonal	and	around	
the tendo-achilles and ended at the medial side of 
lower leg 4-6. Post treatment, NPRS was noted and 
Weight	Distribution	Squat	was	again	performed	with	
the same procedure as mentioned above.

Figure 2: Fibula Repositioning Tape

RESULTS

NPRS	 and	Weight	 distribution	 during	 Squat	 were	
noted immediately after the application of tape:

Table 1: NPRS measurements: Pre and Post 
treatment

NPRS
PRE-TREATMENT POST-TREATMENT

4 2

Graph 1: Pre and Post treatment NPR

The results showed a 50% reduction in pain intensity 
immediately after application of the Mulligan Tape.

Weight Distribution Squat:

Table 2a: Pre-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 22 78
30 48 52
60 50 50
90 49 51

Table 2b: Post-treatment weight distribution during 
Squat

% Weight Distribution
Angle of Squat Left Right

0 55 45
30 50 50
60 57 43
90 57 43

The results showed that, Pre-treatment weight 
distribution at 0° Squat was more on the right side 
compared to the left side. Post treatment, this changed 
to normal weight distribution both on right and left side 
after application of tape. Important to note is that, at 30, 
60 and 90° squat, the percentage weight on the left side 
also increased to nearly 60% after application of tape. 
Also there was equal weight distribution seen on both 
the sides at all angles of squat after application of tape.

DISCUSSION

The	purpose	of	 this	 study	was	 to	find	 if	Mulligan	
taping	has	any	effect	on	improving	the	weight	distribution	
during a functional activity in chronic ankle instability. 
Our results from this single case study showed that 
Mulligan taping not only reduces pain but also increases 
the	weight	distribution	on	affected	side	and	nearly	equals	
the same bilaterally.

Taping has been proven to improve the neuromuscular 
proprioception	 and	 hence	 the	 feedback	 about	 the	 joint	
position and weight falling on it. Mulligan taping in 
turn corrects the positional fault thereby improving the 
alignment of the articular surfaces. This in turn may 
improve	again	the	weight	that	is	bound	to	fall	on	that	joint.	
Marjaan	Someeh	et	al	examined	the	influence	of	Mulligan	
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Ankle taping on functional performance in healthy athletes 
and athletes with chronic ankle stability. They found that 
Mulligan	 Taping	 significantly	 improved	 the	 functional	
performance measured through 3 tests, more in the chronic 
ankle instability athletes. The authors support through this 
study that Mulligan taping corrects the positional fault of 
the	distal	fibula	that	is	commonly	found	in	CAI	individuals.	
Also, additional awareness of foot position and direction of 
motion by stimulation of mechanoreceptors through tape 
might also be one of the mechanisms of reducing pain and 
improving weight distribution.

Another study by the same authors examined 
the	 immediate	 effects	 of	 mulligan	 taping	 on	 postural	
control on athletes with and without CAI. They found 
that Mulligan taping improved the postural control 
significantly.	In	our	study,	though	postural	control	was	not	
measured, improved weight distribution on any weight 
bearing	 joint	 will	 in	 turn	 improve	 the	 postural	 control.	
Better proprioception, external support, correction and 
maintenance	of	fibula	positional	fault	and	better	postural	
control and weight distribution in turn will reduce the risk 
of	further	injury.	Hence	more	studies	are	further	required	
to examine these results on a general population.

CONCLUSION

This case study has documented that Mulligan 
Ankle Taping reduces pain and most important improves 
the weight distribution immediately. Further research is 
needed with a large sample to document the same results 
for a population.
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ABSTRACT

Low	back	pain		is	a	common	disorder	which	involves	muscles,	nerves,	and	bones	of	the	back.	About	70%	to	
85%	of	population	has	low	back	pain	at	some	point	in	life.	Adverse	neural	tension	is	defined	as	physiological	
or mechanical response produced when structures of the nervous system exceed their normal range of 
movement. Mechanically or chemically sensitized nerves show abnormal mechano sensitivity.

Purpose:	purpose	of	the	study	was	to	find	the	effect	of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing	pain,	improving	ROM	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Aim: To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	stabilization	exercises	in	reducing	pain,	improving	
ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Objective: To	study	 the	effect	of	 straight	 leg	 raise	with	 lumbar	 stabilization	exercises	 in	 reducing	pain,	
improving	ROM,	and	physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension	between	the	
age group 20-50 years.

Method: This study was conducted on 30 lower back pain patients, age 20-50 years were taken from 
NDMVP Hospital and research centre, physiotherapy opd . Convenience sampling method was used. ROM, 
Numerical	pain	rating	scale-	pain	and	Modified	oswestry	disability	questionnaire-	disability	was	assessed.

Results: P	value	is	less	than	0.05	for	NPRS,	ROM	and	modified	ODI	.The	NPRS,	PSLR	and	Modified	ODI	
Questionnaire	scores	improved	significantly	by	SLR	with	lumbar	stabilization	exercises	after	3	weeks	in	
subjects	of	low	back	pain	with	adverse	neural	tension.

Conclusion: SLR	with	 lumbar	stabilization	exercises	 is	effective	 in	reducing	pain	 improving	ROM,	and	
physical	functions	in	low	back	pain	subjects	with	adverse	neural	tension.

Keywords: low back pain with adverse neural tension, SLR Stretching, lumbar stabilization exercises

INTRODUCTION

In	India	incidence	of	low	back	pain	(LBP)	has	been	
reported to be 23.9% and has a life time prevalence of 60- 
85%.	There	are	various	causes	of	 low	back	pain(LBP)	
producing	 radicular	and	non-radicular	 symptoms.	Low	
back	 pain	 (LBP)	 is	 a	 common	 disorder	 involving	 the	
muscles, nerves, and bones of the back. Pain can vary 
from a dull constant ache to a sudden sharp feeling1. 
Chronic	low	back	pain	is	defined	by	pain	persisting	for	
more than 12 weeks2.	Adverse	neural	tension	is	defined	
as physiological or mechanical response produced when 
structures of the nervous system increases their normal 

movement3-5. Mechanically or chemically sensitize 
nerves show abnormal mechanosensitivity6.

Radiating	 low	back	pain	or	Lumbar	 radiculopathy	
refers to the phenomenon in which the pain produced in 
the lumbar region radiates or travels down in one or both 
lower limbs with the presence of neural dysfunction. 
Radiating low back pain could be attributed to various 
causes such as compression of one or more nerve roots 
caused by a direct pressure from a herniated disc, 
degenerative changes in the lumbar spine that cause 
irritation of nerve roots, or sciatica due to compression 
of sciatic nerve roots, facetal hypertrophy that may 
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compress the nerve root at the lateral foraminal exit, 
foraminal stenosis (narrowing of spinal canal through 
which the spinal nerve exits due to bone spurs or arthritis) 
–	more	common	 in	elderly	adults,	diabetes,	nerve	 root	
injuries,	scar	tissue	from	previous	spinal	surgery	that	is	
affecting	the	nerve	root7-9.

Neural mobilization has a great role in management 
of	radiculopathy	and	low	back	pain	.	The	Straight	Leg	
Raise	(SLR)	test	is	frequently	used	in	the	assessment	of	
patients	 presenting	 with	 LBP.	 Improving	 the	 range	 of	
SLR	has	a	beneficial	effect	in	storing	normal	movement	
and decreasing the degree of impairment due to low 
back disease 10.

There	is	no	formal	definition	of	lumbar	stabilization	
exercises , the approach is aimed at improving the 
neuromuscular control, strength, and endurance of the 
muscles that are central to maintaining the dynamic 
spinal	and	trunk	stability.	Group	of	muscles	particularly	
the	 transversus	abdominis	and	lumbar	multifidius,	also	
other paraspinal, abdominal, diaphragmatic, and pelvic 
muscles, lumbar stabilization exercise has been accepted 
as a more empiric therapeutic exercise method than 
any other exercise method. To improve spinal segment 
instability, lumbar stabilization exercises that strengthen 
the local muscle group located deep in the trunk around 
the lumbar vertebrae, which play an important role in 
providing dynamic stability for spinal segments, are 
useful for relieving functional disability of the spine. 
Lumbar	 stabilization	 is	 important	 for	 maintaining	 the	
spine and performing extremity movements and is applied 
to	adjust	the	imbalance	between	the	abdominal	and	trunk	
extensor muscles. Such imbalance causes diseases in the 
lumbar vertebral region of the musculoskeletal system, 
which must be treated to prevent low back pain11.

Hence the rationale of the present study was to 
check	the	effectiveness	straight	leg	raising	with	lumbar	
stabilization exercise in the treatment of low back pain 
with adverse neural tension.

AIM

To	find	the	effect	of	Straight	Leg	Raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension.

OBJECTIVE

To	study	the	effect	of	straight	leg	raise	with	lumbar	
stabilization exercises in reducing pain, improving 
ROM,	and	physical	functions	in	low	back	pain	subjects	
with adverse neural tension between the age group 20-
50 years.

MATERIAL AND METHOD

This experimental study was conducted on 30 
lower back pain patients, aged between 20-50 years 
were taken from NDMVP Hospital and research centre, 
physiotherapy OPD. Convenient sampling method was 
used for study.

Inclusion Criteria:

 1. Age group of both sexes with 20-50 years.

 2. Pain referred distal to buttocks.

	 3.	SLR	testing	between	45-70	degree	(painfull	range).

 4. Mild to moderate pain (2 to 6 on NPRS).

	 5.	Modified	oswestry	score	greater	than	10%.

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, etc.)

 2. Pregnancy.

 3. history of spinal surgery.

 4. Osteoporosis.

	 5.	straight	leg	raise	(SLR)	test	of	less	than	45°.

 6. Spondylosis, Disc herniation, Cervicogenic 
headache.

PROCEDURE

Subjects	 clinically	 diagnosed	 low	 back	 pain	 with	
adverse neural tension were screened according to 
inclusion and exclusion criteria. Ethical clearance was 
obtained and informed consent was taken from each 
subject.	 Subjects	 were	 briefed	 about	 the	 study	 &	 the	
intervention.30 Patients were recruited and were given 
straight leg raise stretching and lumbar stabilization 
exercises.	The	effect	of	intervention	was	measured	using	
outcome	 measures	 comprising	 of	 NPRS,	 PSLR	 and	
Modified	ODI	before	and	after	3	weeks.	
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Straight leg raise stretching: The	subject	is	in	supine	and	
relaxed in the center of the bed, with one pillow under the 
head.	Therapist	will	stand	at	the	affected	side	and	raised	
the side which is perpendicular to the bed in straight leg 
raise	test	with	one	hand	placed	under	the	ankle	joint	and	
the	other	hand	placed	on	the	knee	joints	until	either	pain	
in the back or referred pain to the leg is seen.

Figure 1: Straight leg raise stretching

Then the lower limb is taken down few degrees 
from this symptomatic point. The therapist will mobilize 
the sciatic nerve by gentle oscillations alternatively 
toward	 ankle	 dorsiflexion	 and	 plantar	 flexion	 .	 This	
sequences is repeated several times, in which the 
amplitude is increased according to the patient response. 
The technique progressed to a point where symptoms 
where resistance of the movement was encountered. As 
the pain is relieved, the therapist increase the range of 
motion until reaching the maximum range of straight leg 
raise with pain free. The position is held for 30seconds.
Frequency: 2 times week for 3 weeks

They were instructed to perform the stabilization 
exercises at home twice a day on the days they did not 
come for their treatment sessions. Each exercises were 
carried forward each week.

LUMBAR STABILIZATION EXERCISES

Week 1

 z Patient position: four-point kneeling position

 z Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Dosage: 10 seconds 
hold and 10 repetitions.

•	 Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, hold 
the contraction and breath. Slide your one leg along 
the mat to straighten the knee and return to the starting 
position. Do not release your abdominal contraction 
during the exercise. Repeat with your other leg. Dosage: 
10 repetitions on each leg.

Week 2 

 z Patient position: hook-lying 

Patient instruction: draw in your lower abdomen, 
hold the contraction and breath. Squeeze your buttocks 
together and lift your pelvis up. Do not release your 
abdominal contraction. Hold this position for 5-10 
seconds. Dosage: 5-10 seconds hold and 10 repetitions.

 z Patient position: hook-lying 

Patient instruction:	draw	in	your	lower	abdomen.	Lift	
one leg up without bending the knee upto approximately 
45°.	Hold	the	position	for	5-10	seconds.	Lower	the	leg.	
Repeat with other leg. Dosage: 5-10 seconds hold and 
10 repetitions.

Week 3

 z Patient position: four-point kneeling 

Patient instruction: slowly pull your navel up, hold 
the contraction and breath. Raise your one leg up 
with the knee straight followed by the opposite arm 
without bending the elbow. Hold this position for 5-10 
seconds.	Lower	your	arm	and	leg.	Repeat	with	the	other	
diagonal leg and arm. Dosage: 5-10 seconds hold and 10 
repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold the 
contraction and breath. Slowly raise both your legs up 
straight without bending your knees. Hold this position 
for	5-10	seconds.	Lower	your	legs.	Dosage:	5-10	seconds	
hold and 10 repetitions.

 z Patient position: prone 

Patient instruction: slowly pull your navel up hold 
the contraction and breath. Slowly raise both your 
arms up straight without bending your elbows. Do not 
release your abdominal contraction during the exercise. 
Hold	this	position	for	5-10	seconds.	Lower	your	arms.	
Dosage: 5-10 seconds hold and 10 repetitions.
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RESULT

Table 1: The intra-group comparison of Pain 
(NPRS)

PARAMETER FOLLOW UP

NPRS

PRE 
TREATMENT 5.19 ± 0.63

POST 
TREATMENT 2.69	±	0.84

T	VALUE 15.69
P	VALUE	(INTRA	

GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Values are Mean ± Standard deviation. P-values are 
obtained	using	Paired‘t’	test	(Parametric	Paired	analysis),	
after	confirming	the	underlying	normality	assumption	of	
pre-treatment	and	post-treatment	difference.	P-value<0.05	
is	considered	to	be	statistically	significant.

Table 2: The intra-group comparison of Range of 
motion (PSLR)

PARAMETER FOLLOW UP

ROM

PRE 
TREATMENT 51.58	±	5.01

POST 
TREATMENT 65.42 ± 7.66

T	VALUE 15.51
P	VALUE	
(INTRA 
GROUP)

Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

Table 3: Intra-group comparison of Functional 
Disability (Modified ODI)

PARAMETER FOLLOW UP GROUP A

Modified	ODI

PRE 
TREATMENT 40.23 ± 6.46

POST 
TREATMENT 21.62	±	4.83

T	VALUE 16.55
P	VALUE	

(INTRA	GROUP)
Pretreatment v/s
Post-treatment

<0.0001
(SIGNIFICANT)

RESULT

The	 Pain	 (NPRS),	 PSLR	 and	 Modified	 ODI	
Questionnaire	 scores	 improved	 significantly	 after	
treatment.

DISCUSSION

The	 present	 study	was	 carried	 out	 to	 see	 the	 effects	
of	Straight	Leg	Raise	With	lumbar	stabilization	exercises	
in reducing pain, improving ROM and physical functions 
in	 low	 back	 pain	 subjects	 with	 adverse	 neural	 tension	
between the age groups of 20-50 years. This study included 
30	subjects	with	low	back	pain	of	both	genders.	Through	
convenient sampling they were recruited in the study.

VARIABLE

Pain (NPRS), PSLR and Modified (ODI): On 
comparing score with paired t test, the p value obtained 
was	<0.05	which	implies	that	it	is	statistically	significant	
.This	 suggest	 that	 SLR	 with	 lumbar	 stabilization	
exercises,	 had	 an	 effect	 in	 reducing	 pain	 improving	
ROM in patient with low back pain after 3 weeks of 
treatment. The result found in our study is accordance 
with	study	done	by	Neha	Malik,	Chitra	Kataria	(2012)	
on	Comparative	Effectiveness	of	Straight	Leg	Raise	and	
Slump	Stretching	in	Subjects	with	Low	Back	Pain	with	
Adverse Neural Tension concluded that both techniques 
straight	leg	raise	and	slump	stretching	are	equally	effective	
in reducing pain in patients with low back pain with 
adverse neural tension12 .There are many physiological 
benefits	 found	 with	 neural	 mobilization	 that	 reduces	
pain and improves ROM. In neural mobilization, there is 
oscillatory movement like straight leg stretching, there is 
elongation and shortening of the nerve which temporarily 
increases the intra neural pressure followed by a period 
of relaxation in between . This repeated pumping action 
enhance	dispersal	of	local	inflammatory	products	in	and	
around the nerve, thus alleviating hypoxia and reducing 
pain.( Brown et ) investigated this and found an increase 
in	fluid	dispersion	in	the	leg	has	been	found	secondary	to	
repeated	ankle	plantarflexion	and	dorsiflexion.	(Dwornik	
et al 2009) said that neural mobilization gives high 
analgesic	 effects	 based	 on	 the	 finding	 that	 the	 resting	
muscle tone decreased post neural mobilization.

The result found in our study is according to Sahar 
M.	Adel(2011)	on	 the	Efficacy	of	Neural	Mobilization	
in	Treatment	of	Low	Back	Dysfunctions	concluded	that	
straight	 leg	 raising	 (SLR)	stretching	may	be	beneficial	
in	 the	 management	 of	 patients	 with	 LBD.	 SLR	
stretching with lumbar spine mobilization and exercise 
was	 beneficial	 in	 improving	 pain,	 reducing	 short-term	
disability and promoting centralization of symptoms in 
this group of patients.

Among the abdominal muscles, the transverse 
abdominal	 abdominal,	multifidus,	 and	 internal	 oblique	
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muscles help to increase the intra-abdominal pressure, 
thereby con-tributing to the spinal and pelvic stability 13. 
Our lumbar stabilization exercise group included some 
lumbar dynamic exercises, which may have strengthened 
the	lumbar	extensors	at	the	large	lumbar	flexion	angle.

Another study concluded that exercise 
programs	 had	 significant	 effect	 on	 the	 patients	
with chronic low back pain. Back extension 
exercises	 had	 an	 additional	 effect	 in	 enhancing	
the strength of the extensor muscles and also 
in increasing the mobility of the lumbar spine. 
This provides essential support for the spine 
and thereby decreasing the associated pain and 
disability. In the presence of strong core and 
back muscles, the possibility for low back pain 
is minimal. Thus lumbar extension as well as 
stabilization exercises are essential to strengthen 
the core and reduce low back related pain and 
disability in patients with chronic low back pain. 
R. Chitra,(2014)14

CONCLUSION

SLR	with	lumbar	stabilization	exercises	is	effective	
in reducing pain improving ROM, and physical functions 
in	low	back	pain	subjects	with	adverse	neural	tension.

Limitations of the Study

 1. No follow up was done after the said duration of 
study.

	 2.	There	is	a	wide	variation	in	the	age	of	the	subjects	
included in the study. 

	 3.	subjects	 from	 all	 professions	were	 included	 and	
may be a source of variation in results. 
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ABSTRACT

Obesity	is	defined	by	excessive	accumulation	of	body	fat.	Obesity	is	an	individual	 to	develop	numerous	
comorbidities	represents	a	major	healthcare	issues	in	many	countries	worldwide.	This	study	is	to	evaluate	
the	Role	of	Physiotherapy	in	Post	Bariatric	Surgery.	Bariatric	surgery	is	defined	as	surgery	on	the	stomach	
and/or intestine to help the person with extreme weight loss. Bariatric surgery is an option for people who 
have a body mass index above 40 kg/m2. Bariatric surgery is a surgery that is designed to lead to weight 
loss.	There	are	actually	four	different	types	of	bariatric	surgical	procedures	that	can	be	done	to	help	patients	
achieve weight loss. These procedures will either shrink the stomach so that the patient can only eat small 
amounts of food at a time or will change the way that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they will be considered candidates for bariatric surgery . 
The	physiotherapist	supports	patients	to	optimise	fitness,	mobility,	and	weight	loss	prior	to	surgery	through	
motivational interviewing, collaborative goal-setting and physical activity. It has been seen that respiratory 
physiotherapy plays an important role in preventing complications post bariatric surgery. The role of 
physiotherapist	 in	 this	process	 is	essential,	 individual	 therapeutic	programs	help	 to	adjust	all	 the	aspects	
of training to the health status of the obese patient, with respect to coexisting diseases. Exercise is very 
important	it	helps	to	burn	calories,	get	rid	of	fat,	preserve	muscle	tissue,	protect	your	joints.	Aerobic	exercise	
and strength training will be included, as they both help in weight loss and weight control. Physiotherapist 
are	trained	to	create	safe	and	effective	physical	activities.	Chest	physiotherapy	is	a	treatment	that	helps	to	
remove the excess secretions from inside the lungs, re-educate breathing muscle to try to improve ventilation 
of the lungs. Chest physiotherapy is a group of treatments which are designed to promote mucus extraction 
from	the	patient’s	respiratory	system.	The	purpose	of	chest	physiotherapy,	is	 to	help	patient	breath	more	
freely and to get more oxygen into the body. Chest physical therapy includes postural drainage, chest 
percussion, chest vibration, turning, deep breathing exercises, and coughing.

Keywords: Bariatric surgery, BMI, Physiotherapy, obesity, exercises.

INTRODUCTION

Bariatric surgery (weight loss surgery) includes a 
variety of procedures performed on people who have 
obesity.	Weight	 loss	 is	 achieved	 by	 reducing	 the	 size	
of the stomach with a gastric band or through removal 
of a portion of the stomach (sleeve gastrectomy or 
biliopancreatic diversion with duodenal switch) or by 
resecting and re-routing the small intestine to a small 
stomach pouch (gastric bypass surgery) [1] 

Excessive fat accumulation around the heart 
may play an important role in the pathogenesis of 
cardiovascular diseases. Recent evidence has suggested 
that bariatric surgery results in relatively less decreases 
in epicardial fat compared with abdominal visceral fat 
and pericardial fat [23] . Bariatric surgery is a wonderful 
tool that helps patients with clinical obesity lose weight 
and gain their lives back [24]. Body mass index (BMI) is 
defined	as	the	weight	in	kilograms	divided	by	the	square	
of the in meters (kg/m2). It provides a useful population-
level measure and obesity. BMI can be used to estimate 
prevalence of obesity within populations, as it is the 
same for sexes and for ages of adults [25] .

Exercise program after bariatric surgery provide 
further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
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weight loss not alone, but there are many more surgeries 
who induced weight loss for example,

Gastric Sleeve: also	known	as	‘sleeve	gastrectomy’,	is	
the	first	 step	before	any	bariatric	 surgery	and	can	also	
be a single standalone procedure. In this procedure, the 
surgeon creates a small stomach sleeve using a stapling 
device, and the rest of the stomach is removed [2].  
Gastric	 Bypass:	 Gastric	 bypass	 is	 one	 of	 the	 most	
common	 weight	 loss	 procedures.	 Gastric	 bypass	 is	 a	
well-researched procedure and remains one of the best 
weight loss methods, surgically. It is called as ‘The 
Roux-en	Y	Gastric	Bypass	 (RYGB)’	and	 is	considered	
as	the	‘gold	standard’	of	weight	loss	surgery	[2]. 

Gastric Banding: Gastric	 Banding	 is	 a	 laparoscopic	
surgery where a surgeon places a band around the upper 
end of the stomach dividing it into two parts to create a 
small pouch to hold food. The band limits the amount 
of food the patient can eat, which makes them feel full 
after a small amount of food. The small opening between 
the sections allows the food to pass, thereby making the 
patient feel full [2]. 

Bariatric surgery is a surgery that is designed to lead 
to	weight	loss.	There	are	actually	four	different	types	of	
bariatric surgical procedures that can be done to help 
patients achieve weight loss. These procedures will 
either shrink the stomach so that the patient can only eat 
small amounts of food at a time or will change the way 
that the digestive system can absorb the food the patient 
eats.  Patients need to meet a list of criteria before they 
will be considered candidates for bariatric surgery [3,4]. 
First, the patient has to be medically documented as 
being severely obese or have a medical condition related 
to being obese and have a BMI over 35. A patient is not 
considered severely obese until their BMI, (body mass 
index) is over 40 [3].

Second, the patient needs to have tried to lose 
weight by other means. This usually includes healthy 
eating, dieting, exercising and attempting to make other 
lifestyle changes that would promote weight loss [3]. 

Third, the patient will need to attend classes to 
understand how his or her body will react to the surgery 
and how he or she will need to make drastic lifestyle 
changes	so	that	the	surgery	will	be	effective	[3].

Physiotherapists can work in the prevention 
and management of obesity [5]. The physiotherapist 

contributes to a multi-disciplinary team, providing 
education on breathing and early mobility exercises [5]. 
The role of physiotherapist in this process is essential, 
individual	 therapeutic	 programs	 help	 to	 adjust	 all	 the	
aspects of training to the health status of the obese patient, 
with respect to coexisting diseases. The physiotherapist 
supports	 patients	 to	 optimise	 fitness,	 mobility,	 and	
weight loss prior to surgery through motivational 
interviewing, collaborative goal-setting and physical 
activity prescription [5]. 

The role of physiotherapist in bariatric surgery, 
chest physiotherapy is a treatment that helps to remove 
the excess secretions from inside the lungs. It is used 
to assist a cough, re-educate breathing muscle to try to 
improve ventilation of the lungs [6].

Exercises after surgery, strength training exercises 
will increase the muscle tone, gives more balance and 
stable	 posture	 and	 prevent	 injuries	 such	 as	 sprain	 or	
fractures [7].	 It	 also	 increases	 a	 muscle	 bulk.	 Warm-
ups and stretching activities are essential preparation 
for a strength training. Strength, resistance and weight 
training are aimed at improving the strength and function 
of muscles [8].

Cardio: Regular cardio aerobic exercise has a lot of 
benefits.	It	gives	more	energy	[7].

Flexibility:	flexibility	training	is	a	crucial	component	
of	 any	 fitness	 program.	 This	 type	 of	 training	 helps	
to	 enhance	 the	 range	 of	 motion	 of	 joints.	 Preventing	
Injuries.	 Flexibility	 training	 is	 important	 to	 avoid	
injuring.	If	patient	feels	any	soreness	or	tightness	after	
bariatric	 workout,	 flexibility	 training	 can	 help.	At	 the	
time	of	stretching	it’s	important	to	be	careful.	Take	each	
stretch	slowly	and	hold	it	for	ten	seconds–don’t	bounce	
up and down [7].

REVIEW OF LITERATURE

This study was designed to assess the role of 
physiotherapy in bariatric surgery. 

Do Nascimento Junior P, et al. 2014 did a study on 
Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery, 
found no evidence to support of the use of incentive 
spirometry (IS) in the prevention of pulmonary 
complications after upper abdominal surgery [9]. Another 
study done by Barbalho-Moulim et al 2011 it was 
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analyzed the preoperative as well as the postoperative 
with spirometry and maximum respiratory pressures, 
obtained negative results which had shown a decrease of 
the	flow	rates	on	both	pressures	[10].

Whereas,	according	to	study	done	by	Eli	forti	et	al	
2009,	Effects	of	Chest	Physiotherapy	on	the	Respiratory	
Function	of	Postoperative	Gastroplasty	conclusion	came	
out as Patients prevent the reduction of pulmonary 
function also contributes to expiratory muscle strength [11]. 
Another	study	done	by	Luce	et	al	1980,	found	decreases	
in expiratory reserve volume, functional residual capacity 
(FRC) and tidal volume (TV), ventilation and perfusion 
or even shunts, causing subsequent hypoxemia in obese 
patients [11,12]. Rubinstein et al 1990 found limitations in 
respiratory	flow	 to	between	50%	and	75%	of	 the	vital	
capacity in obese patients [13].

Study of Pre and Postoperative Physical Activity 
Counselling	 in	 Bariatric	 Surgery,	 this	 done	 by	 Wendy	
C	 King.,	 et	 al	 2013.	 It	 was	 evidence	 is	 mounting	 that	
increasing physical activity pre- to postoperatively and 
higher postoperative physical activity level are associated 
with greater weight loss, improved body composition, and 
improved	fitness	following	bariatric	surgery	[14].

According to a study done by Deborah Josbeno., 
et al 2011, Physical Activity and Physical Function in 
Individuals Post bariatric surgery, Physical activity 
participation has been shown to increase following 
bariatric surgery, and this increase has been associated 
with	greater	weight	loss	success.	Weight	loss	induced	by	
bariatric surgery is moderately correlated with physical 
activity participation is consistent. physical activity 
plays an essential role in weight loss maintenance after a 
dietary intervention [15].

According	to	a	study	done	by	Fu-Zong	Wu	et	al	2016,	
Differential	Effects	of	Bariatric	Surgery	Versus	Exercise	
on Excessive Visceral Fat Deposits, it was evident that 
differential	 impacts	 of	 weight	 loss	 on	 adipose	 tissue	
of various locations after bariatric surgery or exercise 
program.	 The	 long-term	 effects	 of	 weight	 loss	 with	
bariatric	 surgery	and	exercise	 intervention	on	different	
visceral adiposity. It demonstrates that both bariatric 
surgery and exercise program lead to larger percentage 
decrease in visceral fat compared with epicardial fat 
volume [16].

According	 to	 this	 study	 Effects	 of	 preoperative	
inspiratory muscle training in obese women undergoing 

open bariatric surgery: respiratory muscle strength, lung 
volumes, and diaphragmatic excursion. Based on the 
results of this study, preoperative inspiratory muscles 
training	attenuates	the	negative	effects	of	open	bariatric	
surgery in the inspiratory muscle strength [17].

While	Silva	et	al. concluded that respiratory muscle 
function was invariably damaged after open abdominal 
surgeries, the present study showed that pulmonary 
function and respiratory muscle strength were maintained 
in patients treated with CCP and those treated with 
CCP+TEDS 15 and 30 days after bariatric surgery, with 
special	emphasis	on	the	effect	of	TEDS	on	MEP	[18]. 

The amount of physical activity participation and the 
level of physical function are independently associated 
with	weight	loss	in	individuals	2–5	years	after	bariatric	
surgery. This study has shown that physical function is 
not correlated with physical activity, which may suggest 
that the capacity to engage in physical activity does 
not necessarily translate into greater levels of activity 
participation [19,20,21].

CONCLUSION

From this study it can be concluded that, 

Bariatric surgery patients adopt an exercise routine 
after undergoing the procedure [22]. Develop and 
maintain a consistent exercise program to strengthen 
your heart and bones, burn calories, develop muscles, 
increase your metabolic rate, improve your mood and 
relieve stress. Exercising can also improve your blood 
sugar control. Exercise program after bariatric surgery 
provide further improvements in metabolic health, better 
functional capacity compared with surgery‐induced 
weight loss. Moderate intensity exercise has been found 
to	 be	 effective	 for	 long‐term weight control. Bariatric 
surgery improves insulin sensitivity and glycaemic 
control, which can be further enhanced when coupled 
with physical activity. Balance, muscular strength and 
endurance,	 flexibility	 and	 cardiorespiratory	 endurance	
are	consistently	 improved	 in	 individual’s	post‐bariatric 
surgery as a result of exercises. These improvements 
lead to improved functional ability for activities of daily 
living and increased self‐reported quality of life.
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ABSTRACT

Background:	Inadequate	flexibility	within	the	posterior	thigh	compartment	appears	to	be	one	of	the	more	
commonly	accepted	causes	of	hamstring	injuries.	Neurodynamics	has	been	proposed	as	an	alternative	to	
stretching	by	targeting	the	neural	system	rather	than	muscle	tissue.	There	are	different	methods	of	delivering	
neural mobilization, including “sliding” and “tensioning” technique.

Objective:	To	determine	the	effect	and	compare	the	effectiveness	of	sciatic	nerve	Tensioners	vs	Sliders	in	
short hamstring syndrome

Methodology:	Experimental	 design,It	 has	 three	groups:	Group	A	–	Neurodynamic	Tensioners	 (n	=	35),	
Group	B	–	Neurodynamic	Sliders	(n	=	35)	and	Group	C	–	Control	(n	=	35),	age:	17	to	25	years,	both	genders,	
SRM college of physiotherapy and general public.

Outcome Measures:	Passive	SLR	and	Active	Knee	Extension	test.

Results:	There	is	significant	difference	in	comparison	of	Post	test	of	PSLR	and	AKE	between	groups.	The	
F values are 46.59 and 17.34 where as P<0.05

Conclusion:	Sliders	are	better	than	Tensioners	in	neural	mobilization	techniques	among	subjects	with	short	
hamstring	syndrome.	Being	less	aggressive,	Sliders	were	comfortable	and	more	beneficial	with	less	pain	to	
the patients, Hence this study recommends the use of sliders in short hamstring syndrome for betterment of 
the patients

Keywords: Hamstring flexibility, Neurodynamic sciatic Tensioners, Neurodynamic sciatic Sliders, PSLR, AKE
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INTRODUCTION

Hamstring muscle group consist of four muscles, 
Long	 head	 of	 Biceps	 femoris,	 Short	 head	 of	 Biceps	
Femoris, Semitendinosus and Semimembranosus. 
Biceps femoris muscles occupy the lateral and 
semimembranosus, semitendinosus occupy the medial 
part of the thigh. Among these muscles except short 
head of biceps femoris all the other three muscles are 
Biarticular	or	twojoint	muscle1,2.

Hamstring muscles helps in activities like walking 
and also helps in maintaining posture and balance.3,4 

Short hamstring syndrome is a common condition, which 
is caused by reduction in size of a muscle tissue length 
and leads to muscle strain / tear and restricted movement 
or	 dysfunction.	 It	 affects	 all	 the	 age	 groups	 and	 both	
in sports and occupation which requires more physical 
activity. The risks factors suggested in the literature 
are	poor	flexibility,	neural	 tension,	muscle	 imbalances,	
fatigue	 and	 previous	 history	 of	 injury.	 In	 specific	 the	
poor	flexibility	 of	 the	 hamstring	muscle	 appears	 to	 be	
one	of	the	main	cause	of	hamstring	injury5,6.

Inadequate	 flexibility	 of	 hamstrings	 was	 always	
proposed	to	be	the	reason	of	frequent	injury.	But	lot	of	
research also contradict this concept7,8,9. But the nerve 
tension, tightness and immobility also is one of the main 
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causes	 in	 hamstring	 flexibility	 and	 hamstring	 injury.	
Nerve immobility may result in reduced muscle length. 
In presence of neural mechanosensitivity the protective 
muscle contraction occurs and it leads to hamstring 
tightness	predisposing	to	subsequent	strain	injury10,11,12.

The	 hamstring	 flexibility	 is	 commonly	 measured	
by	Passive	Straight	Leg	Raise	(PSLR)	and	Active	Knee	
Extension	 (AKE).Short	 hamstring	 syndrome	 quite	
commonly is treated by conventional physiotherapy 
treatment such as static stretching, dynamic stretching, 
proprioceptive neuromuscular facilitation and 
myofascial release techniques. These techniques 
concentrates at increasing the range of motion indirectly 
there by assuming that it is lengthening the shortened 
tissue length i.e. musculoskeletal level. 

Nerve mobilization, evolving technique integrates 
both	musculoskeletal	and	neural	structures	by	a	“flossing”	
of the nervous system to reduce pain and increase range 
of motion. It has two types: Tensioners and Sliders. The 
Neurodynamic Tensioners aim to mobilize a nerve by 
elongation of the nerve bed whereas the neurodynamic 
sliders aim to mobilize the combination of movements 
in	which	the	elongation	of	the	nerve	bed	at	one	joint	and	
is simultaneously counterbalanced by a reduction in the 
length	of	the	nerve	bed	at	an	adjacent	joint.	The	Slider	
technique is less aggressive than tensioner technique13.

No studies had so far compared these two techniques 
over	its	effect	in	short	hamstring	syndrome.	Furthermore	
due to the contradictory research documentation on 
the	effect	of	stretching,	 there	arises	a	need	 to	compare	
these	neural	mobilization	 techniques	 for	 the	benefit	of	
the patients. So the purpose of this study is to compare 
the	 effects	 of	 Neurodynamic	 Sciatic	 tensioners	 versus	
sliders in short hamstring syndrome.

METHODOLOGY

The study design was single blinded, experimental 
study and study type was pre and post type. Patient  
of	 both	 gender,	 in	 age	 group	 of	 17	 –	 25	with	 Passive	
Straight	Leg	Raise	and	Active	Knee	Extension	less	than	
80*	 were	 included	 in	 the	 study.	 Patients	 with	 recent	
injuries,	fracture	to	spine,	femur	and	tibia,	neurological	
symptoms, spinal or lower limb deformity were excluded 
from	the	study.	75	subjects	who	had	satisfied	inclusion	
and exclusion criteria were randomly selected using 
lottery method. After obtaining the informed consent 

from	 each	 participant,	 the	 subjects	 are	 divided	 in	 to	
three	groups.	Prior	and	after	the	intervention	PSLR	and	
AKE	will	be	evaluated	by	 the	other	 therapist	who	had	
not treated the patient.

PROCEDURE

The	 PSLR	 and	 AKE	 will	 be	 measured	 in	 the	
dominant leg by the two examiners and randomly 
divided	 in	 to	 three	 groups.	 The	 subjects	 in	 Group	A	
received	 Neurodynamic	 tensioners,	 Group	 B	 received	
Neurodynamic	sliders	and	the	Group	C	received	Passive	
mobilization	 of	 intrinsic	 foot	 joints	 for	 10	 repetitions.	
After	the	intervention	again	the	PSLR	and	AKE	will	be	
measured to by the other two examiners. Here by the 
researchers were double blinded to the Pre and Post test 
of	PSLR	and	AKE	measurements.	

Experimental Group:

Neurodynamic Tensioners (Group A): In this group 
the	 subjects	 received	 Neurodynamic	 Tensioners.	 The	
Procedure of this intervention was Patient has to be in 
sitting at the edge of the couch and hand held together 
behind back. The concurrent movement of the hip 
flexion,	 knee	 extension	 and	 dorsiflexion	 followed	 by	
cervical	and	thoracic	forward	flexion	altered	dynamically	
by	concurrent	movement	of	plantar	flexion,	knee	flexion	
and hip extension followed by cervical and thoracic 
extension/ neutral. This movement was done for 10 
repetitions in dominant leg.

Neurodynamic Sliders (Group B): In this group the 
subjects	received	Neurodynamic	Sliders.	The	procedure	
of this intervention was patient has to be half lying 
position.	The	concurrent	movement	of	hip	flexion,	knee	
flexion	 and	 dorsiflexion	 was	 altered	 dynamically	 by	
concurrent movement of hip extension, knee extension 
and	plantar	flexion.	This	movement	was	for	10	repetitions	
in their dominant leg by researcher.

Control Group (Group c)

Passive mobilization of intrinsic foot joints: In 
this	 group	 the	 subjects	 received Passive mobilization 
of	 intrinsic	 foot	 joints	 i.e.	 placebo	 technique.	 This	
technique was chosen because of no relation in anatomic 
and physiological changes during hamstring muscles 
and sciatic nerve. This movement was done for 10 
repetitions in their dominant leg by researcher.
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RESULTS

Table 1: Pre and Post test values of Passive Straight Leg Raise Test among Group A, B and C

Variable Groups Mean St. Deviation T Value P Value

Passive
Straight
Leg

Raise
Test

A
Pre test 66.60 8.134

- 13.552 0.000
Post test 76.84 6.650

B
Pre test 68.76 8.521

- 15.005 0.000
Post test 83.52 5.269

C
Pre test 67.16 5.742

-	2.487 0.020
Post test 67.68 5.460

P < 0.05 

This	table	shows	that	is	significant	difference	between	Pre	and	post	test	of	Passive	leg	raise	test	among	Group	A	
and	B.	The	group	C	shows	no	significant	difference

Table 2: Pre and Post test values of Active Knee Extension test among Group A, B and C

Variable Groups Mean St.Deviation T Value P Value

Active
Knee

Extension
Test

A
Pre test 55.32 12.144

- 11.755 .000
Post test 63.80 11.934

B
Pre test 61.20 10.836

- 15.671 .000
Post test 74.96 9.804

C
Pre test 58.12 8.115

-	2.864 .009
Post test 58.56 8.058

P < 0.005 

This	 table	 shows	 that	 is	 significant	 difference	
between Pre and post test of Passive straight leg raise 
test	 among	 Group	 A	 and	 B.	 The	 group	 C	 shows	 no	
significant	difference

Table 3: Comparison of  post test of Passive 
Straight leg raise test and Active Knee Extension 
test between Group A treated with Neurodynamic 

Sciatic Tensioners, Group B treated with 
Neurodynamic Sciatic Sliders and Group c treated 
with Passive mobilization of intrinsic foot joints.

Variables Sum of Square F Value P Value
Post	PSLR 5604.9 46.594 .000
POST	AKE 3508 17.340 .000

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PSLR	between	groups	and	on	
analysis	 Group	 B	 treated	 with	 Neurodynamic	 Sciatic	
Sliders found to have better outcome than the other two 
groups.

P<0.05	 this	 table	 shows	 that	 there	 is	 significant	
difference	in	Post	test	of	PAKE	between	groups	and	when	
compared was Neurodynamic Sciatic Sliders found to 
have	better	benefits	over	short	hamstring	syndrome.

DISCUSSION

This	 study	 aims	 to	 compare	 the	 effects	 of	
Neurodynamic Sciatic tensioners versus sliders in short 
hamstring syndrome in which no research work had 
been done so far.

Decreased	 flexibility	 of	 the	 hamstring	 is	 now	
proven	not	to	be	the	sole	cause	of	hamstring	injury	and	
it	was	suggested	to	be	just	one	of	the	reason	for	getting	
hamstring strain14,15.Magnusson proposed “sensory 
theory” where he proposed the idea that the increase 
in	muscle	flexibility	post	 stretching	 is	due	 to	modified	
sensation or altered perception to stretch or pain16.

The result of this study shows that there was a 
significant	 difference	 	 in	 passive	 knee	 extension	 test		
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and	Active	knee	extension	test	in	Group	A	and	Group	B	
subjects(P<0.05)	(Table	1).

This	 goes	 in	 hand	with	 Dabholkar	 Tejashree	who	
concluded that Neural mobilization techniques was 
effective	in	improving	agility	of	lower	extremity

Jaemyoung Park  who suggested that neurodynamic 
sciatic nerve sliding technique improves hamstring 
flexibility	and	postural	balance17,18. 

The improvement in passive knee extension can be 
justified	by	that	neural	mechanosensitivity	is	 increased	
when the nerve gets adherent and as a consequence there 
occurs a protective contraction of hamstrings in short 
hamstring syndrome. This neural mobilisation decrease 
neural mechanosensitivity and thus improve the range 
of motion19.Certain studies also document that neural 
mobilisation	has	autonomic	effects.

The results of this study shows that there exist 
a	 statistically	 significant	 difference	 among	 three	
groups(p<0.05)	 and	 on	 analysis	 Group	 B	 treated	with	
Neurodynamic	 Sciatic	 Sliders	 showed	 a	 beneficial	
result	than	Group	A	treated	with	Neurodynamic	Sciatic	
Tensioners.

This can be better explained by the fact that Sliding 
techniques involves the  combinations of movements 
that	 result	 in	 elongation	of	 the	nerve	bed	 at	 one	 joint,	
while	reducing	the	length	of	the	nerve	bed	at	an	adjacent	
joint.	 These	 have	 a	 biomechanical	 effect	 on	 nervous	
system and are less aggressive than tension technique. 
Here the improvement is obtained by slowly improving 
the distance between two ends of nerve and also the 
comfort of the patient in this technique is  better than 
the other.

So this study recommends the use of sliders form 
of neural mobilisation technique in short hamstring 
syndrome	 for	 the	benefit	of	 the	patient.	Future	 studies	
can be done in comparing the two type of neural 
mobilisation	in	other	nerves	in	body	and	long	term	effect	
can be documented.

CONCLUSION

Sliders are better than Tensioners in neural 
mobilization	 techniques	 among	 subjects	 with	 short	
hamstring syndrome. Being less aggressive, Sliders were 
comfortable	 and	 more	 beneficial	 with	 less	 pain	 to	 the	

patients, Hence this study recommends the use of sliders 
in short hamstring syndrome for betterment of the patients.
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ABSTRACT

Proprioceptive Neuromuscular Facilitation (PNF) is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with techniques of neuromuscular facilitation to evoke 
motor responses and improve neuromuscular control and function. The PNF approach gives the therapist a 
variety of manual resistance exercise techniques to increase muscle strength, to promote dynamic stability 
and	controlled	mobility	as	the	foundation	and	in	preparation	for	initiation	of	task	specific	skilled	movements	
in a rehabilitation program.

This	case	study	was	intended	to	find	out	the	improvements	on	balance	and	gait	ability	in	a	patient	with	Right	
Hemiparesis	following	Left	Middle	Cerebral	Artery	(MCA)	territory	stroke	treated	with	PNF.

A case of right Hemiparesis following left middle cerebral artery lesion treated conservatively and referred 
for rehabilitation to our center. He had impaired weight bearing symmetry; impaired balance; impaired 
voluntary	motor	control.	He	was	assessed	with	Berg	Balance	Scale,	Fugl-Meyer	Scale	–	lower	extremity	
component and Functional Ambulation Category and Balance Master. He received PNF therapy for 30 days 
(5 days a week for 6 weeks). Following which he improved in the balance ability and independence in gait.
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INTRODUCTION

Stroke is a global health care problem leading to 
significant	mortality	and	morbidity.	Despite	gains	made	
with	 rehabilitation,	 balance	 and	 gait	 deficits	 remain	 at	
discharge (1). Improvement in balance has been shown to 
be the most important determinant for regaining gait as 
measured with the Functional Ambulation Categories(2). 
Effective	 interventions	 are	 needed	 for	 improving	
physical functioning and quality of life among survivors 
of stroke.

Proprioceptive neuromuscular facilitation (PNF) 
is an approach to therapeutic exercise that combines 
functionally based diagonal patterns of movement with 
techniques of neuromuscular facilitation to evoke motor 
responses and improve neuromuscular control and 
function. The use of PNF patterns and positions suggests 
a stronger sensory excitation at the cortical level leading 
to increased number and improved threshold of motor 
neurons which could result in improved range of motion, 
strength and balance reactions(3).

Case presentation:	The	 present	 case	 is	 a	 48	 year	 old	
male is a right handed, non smoker, non alcoholic, with 
normal	sleep	and	bowel	&	bladder	pattern.	He	sustained	
a	 Left	 Middle	 Cerebral	Artery	 ischemic	 stroke	 in	 the	
capsuloganglionic region resulting in hemiparesis of 
right side of the body with aphasia.

At the time of initial assessment he was conscious, 
oriented, obeying commands. He was mesomorphic. 
Sitting	with	protracted	shoulder	and	lateral	flexed	trunk;	
lower limb abducted and externally rotated on the 
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right side. He had slurring of speech. Voluntary Motor 
Control	–	upper	limb	–	1	/	6;	lower	limb	–	2	/	6.	Babinski	
positive in right lower limb. Associated reactions were 
positive	when	tested	in	supine	for	Ramiste’s	and	Limb	
synkinesis.	 Myotatic	 reflex	 (Wexler’s	 Reflex	 grading)	
were	 1+	 -	 triceps	 and	 ankle	 jerk	 3+	 -	 quadriceps	 and	
biceps	jerk.	His	postural	and	balance	control	were	poor.	
Hand functions such as reach, grasp and release were 
absent. He was dependent in activities such as lying to 
sitting, sitting to standing, standing and walking.

His Scandinavian Stroke scale which measures the 
severity of stroke was 22 (severe stroke), Functional 
Independence Score was 41 (dependent) and 
Brunnstrom’s	 stage	 of	 stroke	 recovery	 is	 stage	 1.	The	
initial	assessment	 taken	was	Weight	bearing	symmetry	
in lower limb (assessed using Balance Master SD), Berg 
Balance Scale, Functional Ambulation Scale, Fugl-
Meyer lower extremity component.

He was treated with Proprioceptive Neuromuscular 
Facilitation (PNF) intervention consisting of D1 Flexion-
adduction; Extension-Abduction pattern for left lower 
limb which was resisted. Rhythmic initiation technique 
was given for the right lower limb and with improvements 
in voluntary motor control it was done with Combination 
of isotonics and Dynamic reversal. Pelvic bridging was 
done with combination of isotonics technique; pelvic 
diagonal patterns emphasizing anterior elevation and 
posterior depression were practiced. Chopping and 
lifting pattern was done is sitting. Rhythmic stabilization 
and stabilizing reversal for upper trunk in half standing 
position	 with	 the	 affected	 lower	 extremity	 in	 weight	
bearing. Bilateral reciprocal asymmetrical pattern for 
arm in standing was started once the strength in the 
upper limb and lower limb improved to promote bearing 
in	 the	 affected	 lower	 extremity.	 D1	 flexion	 abduction	
pattern for right upper limb was done with endpoint 
approximation to facilitate and activate right gluteus 
medius in standing. All these activities were done for 10 
repetitions with rest time as needed by the patient.

Gait	training	with	approximation	given	through	the	
hips in the stance phase to promote weight bearing in the 
affected	lower	limb	for	15	minutes	was	done.	

He attended rehabilitation for 30 session (6 days a 
week for 5 weeks) lasting about one and a half hour per 
day. Post test score was taken using the same outcome 
measures after 30 sessions.

DISCUSSION

The results of this study demonstrated that the 
PNF	 interventions	 have	 significant	 effect	 on	 balance	
and	gait.	The	findings	show	that	the	working	speed	has	
a	significant	effect	on	the	functional	mobility	in	stroke	
patient. Improvement in lower limb motor recovery 
was more accelerated. This is attributed to the pelvic 
PNF	patterns.	The	findings	of	this	study	correlated	with	
findings	of	Wang	(1994)	which	stated	that	pelvic	PNF	is	
effective	 in	 activating	 the	Lower	 abdominal	 and	 trunk	
muscles	more	effectively	in	acute	stage (4).

Berg	 Balance	 scores	 improved	 from	 4	 to	 48,	 this	
might be attributed the trunk and abdominal muscle 
activation achieved with stabilizing reversal and 
rhythmic	stabilization	in	half	standing	position.	Fugl	–	
Meyer lower limb motor component improved from 4 
(reflex	 activity)	 to	 24	 (volitional	 control	 &	 improved	
coordination).	 Weight	 bearing	 symmetry	 in	 Balance	
Master	 improved	 from	 ratio	 of	 10:90	 to	 48:52	 with	
improvement in hip abductor strength. Stance phase 
weight	 bearing	 of	 the	 affected	 leg	 improved	 with	 hip	
abductor activation preventing pelvic asymmetry and 
compensatory lateral tilt of trunk. This was similar to 
the	findings	of	Hufschmidt	(1982)	and	Kawahira	et.	al.,	
(2004) were muscle torque generation in lower limb 
improved with resisted PNF patterns (5, 6). 

Ankle	dorsiflexion	though	not	attained	full	range	the	
partial range facilitated ground clearance and improved 
plantar	 flexion	 momentum	 facilitated	 gait	 speed.	 The	
patient attained a walking speed of 0.35 m/sec which was 
similar	to	the	findings	of	Elizabeth	(2006)	and	Kwerkkel.	
G	 (2002)	where	 in	 the	 gait	 kinematics	 improved	with	
repeated PNF training for 5days a week for 3 weeks (7). 

Functional Ambulation Category scale improved 
from 1 to 5 with patient able to walk in level surface 
independently.	This	was	similar	to	the	findings	of	Kumar	
et. al., (2012) and stated good functional outcomes in 
rehabilitation (8).

Table 1: Comparison of pre test and post test values

Outcome measures Pre test Post test
Weight	bearing	

symmetry (in %) 10 96

Berg Balance Scale 4 42
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Conted…

Functional Ambulation 
Category 1 5

Fugl	–	Meyer	scale	
Lower	Extremity	

component
8	 24

CONCLUSION

In this present study the balance ability and 
independence in gait of patients improved with 
application of PNF. Further studies can be conducted 
with large samples to include PNF in treating balance 
and gait functions in hemiparetic patients.
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ABSTRACT

Introduction: Poor sleep quality is common among students due to academic work burden and social 
norms.	Physical	fitness	is	the	ability	to	achieve	certain	performance	standards	for	physical	activity,	and	is	an	
outcome of habitual physical activity or exercise1, 2. In the process of encoding, new information inputs into 
neural circuits. This information is unstable and must be strengthened and transferred to long-term storage 
in	the	process	of	consolidation,	which	this	project	will	focus	on.	Finally,	this	information	is	retrieved	from	
the	areas	of	storage.	Today’s	fast	growing	industrialized	world	and	rapid	advancement	in	digital	technology,	
multimedia;	internet	and	social	networking	lifestyle	have	greatly	affected	the	lifestyle	of	the	people	in	the	
world	 population.	These	 technologies	 are	 effecting	 duration	 and	 quality	 of	 sleep,	 because	 of	 this	 other	
parameters	like	their	physical	activity	and	memory	are	also	affected.	The	significance	of	this	finding	is	that	
key measures of poor sleep quality may be associated with physical activity downfall and memory issues 
among young adults.

Method:	100	subjects	between	age	group	18-25	years	having	normal	BMI	were	selected	for	the	study	on	
the	basis	of	inclusion	and	exclusion	criteria.	After	signing	the	informed	consent	the	subjects	administered	
Pittsburgh	 Sleep	 Quality	 Index	 (PSQI),	 Baecke	 Physical	Activity	 Questionnaire	 (BPAQ)	 and	 Memory	
Functioning	Questionnaire	(MFQ).

Result: Analysis was done using statistical SPSS version 21. The association between sleep quality, physical 
activity	and	memory	was	found	out	by	Karl	Pearson	correlation	coefficient	(r).	Non-significant	correlation	
was	found	between	MFQ	and	PSQI.	Non-significant	correlation	was	found	between	BPAQ	and	PSQI

Conclusion:	With	the	result	of	this	study	it	could	be	established	that	sleep	deprivation	or	impaired	sleep	
quality	has	no	effect	on	physical	activity	and	memory	in	young	adults.
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INTRODUCTION

Maintaining and improving sleep quality is an 
important clinical issue in modern life. Poor sleep 
quality is common among students due to academic 

work burden and social norms. The main cause behind 
poor	sleep	quality	includes	alcohol	and	caffeine	intake,	
stimulants and technology3. Sleep has two phases 
namely: non rapid eye movement (NREM) and rapid eye 
movement (REM). NREM consists of four stages: stages 
1, 2, 3 and 4. Stages 3 and 4 are referred to collectively 
as	slow	wave	sleep	(SWS)	as	both	exhibits	a	slow	wave	
EEG	pattern.4 On average, one night of sleep involves 
four	or	five	sleep	cycles.	Sleep	cycles	are	the	progression	
through various stages of NREM sleep and REM sleep, 
each lasting close to 90 minutes5.

Physical	 fitness	 is	 the	 ability	 to	 achieve	 certain	
performance standards for physical activity, and is an 
outcome of habitual physical activity or exercise1, 2. 
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Higher level of physical activity decreases mortality 
rate by lowering the rate of cardiovascular diseases and 
cancer.6-7.	Evaluating	the	physical	fitness	among	young	
adults and late adolescence is relevant because low 
levels	 of	fitness	may	underlie	 the	potential	 for	 several	
health problems in later adulthood8,	9.

The case for exercise and physical health is now 
widely accepted by medical authorities across the 
world10, 11. Sedentary living doubles the risk of morbidity 
and mortality from coronary heart disease and stroke14, 

15 which is comparable with the risk associated with 
hypertension and hyperlipidaemia and not far behind 
that	 of	 smoking.	 Low	 activity	 levels	 leads	 to	 obesity,	
diabetes and some cancer.14The incidence of inactivity 
is also high in many developed countries where 
technology is slowly removing exercise from lifestyles 
and is estimated at around 40% of the middle aged and 
elderly	in	the	UK15.The burden of inactivity is expensive 
and improvement can be done by activity promotions17.

Relation between sleep and memory is growing area 
of	 research	 in	field	of	neuroscience.	Recent	 researches	
have	 shown	 that	 different	 stages	 of	 sleep	 have	 some	
beneficial	 effect	 on	 memory18.	 Memory	 is	 defined	 as	
ability to encode, consolidate and remember information 
that has been learnt. 19It can be categorized on the basis 
of whether the information is received from conscious 
or subconscious, the former termed declarative (or 
explicit) memory and the latter termed non-declarative 
(or implicit) memory.18,	20

  In the process of encoding, new information inputs 
into neural circuits. This information is unstable and must 
be strengthened and transferred to long-term storage in 
the	 process	 of	 consolidation,	 which	 this	 project	 will	
focus on. Finally, this information is retrieved from the 
areas of storage.21  

A person spends more than 1/3rd of his life sleeping. 
Sleeping	 is	 the	 best	 way	 of	 recharging	 one’s	 body.	
Today’s	 fast	 growing	 industrialized	 world	 and	 rapid	
advancement in digital technology, multimedia; internet 
and	social	networking	lifestyle	have	greatly	affected	the	
lifestyle of the people in the world population. The youth 
are	 the	 most	 affected	 by	 these	 advancements.	 It	 also	
affects	 their	 lifestyle	 especially	 their	 sleep	 timing	 and	
quality.	 These	 technologies	 are	 effecting	 duration	 and	
quality of sleep, because of this other parameters like 
their	physical	activity	and	memory	are	also	affected.	The	

significance	of	this	finding	is	that	key	measures	of	poor	
sleep quality may be associated with physical activity 
downfall and memory issues among young adults.

MATERIAL AND METHOD

100	 subjects	between	age	group	18-25	years	were	
selected for the study on the basis of inclusion and 
exclusion criteria. After selection they were made to sign 
informed consent.

Inclusion Criteria: Subjects	 both	 male	 and	 female	
with	 normal	 BMI	 between	 age-groups	 18-25	 years,	
comprehending English language were taken.

Exclusion Criteria: Subjects	 who	 will	 indulge	
in strenuous physical activity, having history of 
any of these following disease- Musculoskeletal 
disorders, Neurological disorder, Psychiatric disorder, 
cardiovascular disease, Trauma, Surgery were included 
in exclusion criteria.

Study Design: Correlational study

Outcomes Measures: Pittsburgh sleep quality index, 
Baecke physical activity questionnaire, Memory 
functioning questionnaire

Procedure: The	 study	 was	 conducted	 to	 find	 out	 the	
correlation of memory and physical activity with sleep 
quality.	 The	 subjects	 participated	 were	 screened	 to	
rule	 out	 inclusion	 and	 exclusion	 criteria.	The	 subjects	
fulfilling	 both	 criteria	 were	 asked	 to	 sign	 informed	
consent.	 After	 signing	 informed	 consent	 the	 subjects	
were given the data collection form which comprises 
demographic	 details,	 subjective	 assessment,	 PSQI,	
BPAQ	and	MFQ	

The	 subjects	 filled	 those	 details	 and	 answered	 the	
question according to their ability and perception.

The	 Pittsburgh	 Sleep	 Quality	 Index	 (PSQI)	 is	
used to measure quality and pattern of sleep. It shows 
difference	 in	poor	and	good	sleep	by	measuring	seven	
domains	namely:	subjective	sleep	quality,	sleep	latency,	
sleep	 duration,	 habitual	 sleep	 efficiency,	 and	 sleep	
disturbances, use of sleep medication, and daytime 
dysfunction over the last month. Each of seven areas of 
sleep was rated by client himself/herself. Scoring of the 
answers	is	based	on	a	0	to	3	scale,	whereby	3	reflect	the	
negative	extreme	on	the	Likert	Scale.		A	global	sum	of	
“5”or greater indicates a “poor” sleeper. 
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Baecke Physical Activity questionnaire includes a 
total	of	16	questions	classified	into	three	domains:	work,	
sports, and non-sports leisure activity. Each domain has 
several	questions	with	scoring	on	five	point	scale,	ranging	
from never to always or very often. Scoring was done 
according to original system in which work was the mean 
score in which work is the mean score for occupational 
questions, sports for sports-related questions and non-
sports leisure for physical activities during leisure time. 
Each	domain	could	receive	a	score	from	one	to	five	points,	
thus	allowing	a	total	score	from	three	(minimum)	to	fifteen	
(maximum). For the two most frequently reported sports 
activities,	 specific	 questions	 regarding	 the	 number	 of	
months per year and hours per week of participation were 
addressed.	The	original	BQ	was	translated	into	Japanese	
using the forward and backward translation procedure. 
Two professional translators independently translated the 
original scale once.

The	Memory	 Functioning	 Questionnaire	 (Zelinski	
et	 al.,	 1980),	 on	 the	 other	 hand,	 is	 narrower	 in	 scope.	
It	 consists	 of	 92	 items	 requiring	 7-point	 Likert	 scale	
judgments	on	various	aspects	of	everyday	remembering	
and	forgetting.	Responses	to	the	MFQ	are	summarized	
in	nine	a	priori	scale	scores:	General	Rating	of	Memory,	
Reliance on Memory, Retrospective Functioning, 
Frequency of Forgetting, Frequency of Forgetting 
When	Reading,	Remembering	Past	Events,	Seriousness	
of	Memory	Failures,	Mnemonics	Usage,	 and	Effort	 to	
Remember

FINDINGS AND DISCUSSION

Analysis was performed using statistics SPSS Version 
21. The association between sleep quality, physical activity 
and	memory	was	found	out	by	Karl	Pearson	correlation	
coefficient	 (r).Non-significant	 correlation	 was	 found	
between	MFQ	and	PSQI.	Non-significant	correlation	was	
found	between	BPAQ	and	PSQI

Table 1: Correlation values between sleep quality, 
memory and physical activity

PSQI

MFQ
Pearson Correlation -0.184

p-value 0.066

BPAQ
Pearson Correlation 0.113

p-value 0.262

PSS
Pearson Correlation .265**

p-value 0.008

Sleep with Physical Activity: The group taken into 
consideration can never omit doing physical activity 
as a whole because the college students have to go 
to	 their	 colleges	 and	 the	 office	workers	 have	 to	 go	 to	
earn bread and butter for themselves. This was a cross 
sectional	study,	if	subjects	are	called	for	a	longer	period	
for	a	 longitudinal	study,	effect	of	sleep	quality	may	be	
seen	on	physical	activity.	This	effect	may	be	for	a	longer	
duration	sleep	deprived	subjects.

To clarify the relationship between sleep quality and 
physical activity in young population, this study made 
an attempt to explore the association between sleep 
quality and physical activity. These relationships imply 
that	sleep	quality	will	have	no	significant	relation	with	
physical activity.

The group in our study had a high motivation level 
and	 enjoy	 more.	 They	 have	 a	 more	 positive	 attitude	
towards life. Energy metabolism is greater. They are 
generally disease free. They have higher strength, 
endurance	and	flexibility.

Only few studies were there who investigated relation 
between physical activity and sleep 22-25. Studies conducted 
on adult population show poor sleep at night along with 
lower levels of physical activity 25. Physical activity 
predicting sleep that night was less consistent. Two studies 
found no relation between daily physical activity and 
subsequent sleep22, 25. There are numerous factors that may 
contribute to the inconsistencies in the few studies conducted 
to	 date	 including	 differences	 in	 the	 exercise	 protocols	
studied, such as the intensity and duration of programs, 
and their interactions with individual characteristics such 
as	 fitness,	 age,	 and	 gender26.	 Questions	 remain	 over	 the	
sleep	and	health	benefits	associated	with	specific	levels	of	
physical activity (light, moderate, vigorous) and at what 
combinations	 or	 thresholds,	 and	 differences	 in	 effects	
across individuals and across the lifespan. Such nuanced 
information is needed in order to tailor recommendations 
to promote optimal health.

Sleep with Memory: There is no clear explanation 
about	which	stage	of	sleep	is	most	important.	Different	
sleep stages are dependent on each other. Stage 2 
of NREM sleep and REM sleep may have a role in 
semantic memory consolidation. Studies show that REM 
increases procedural memory. There is lack of evidence 
regarding interaction between individual sleep stages 
and conditioning memory. 
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The group taken into consideration may not have 
a	memory	problem	because	younger	group	of	 subjects	
were included. The lack of interference during sleep has 
been	considered	as	a	possible	cause	of	the	no	effects	of	
sleep on memory. Young adults have high amounts of 
slow wave sleep and sleep in general, there is no brain 
degeneration and their attention level is also high. The 
group	 included	 all	 college	 going	 students	 i.e.	 subjects	
were with lesser memory issues.

One research revealed that quality of sleep is not 
related	 to	memory	 in	 an	 individual’s	 life.27The results 
found in the present study do not coincide to a study 
conducted	 by	Murre,	 Kristo,	 &	 Janssen	 (2014)	 found	
that sleep quality measured by the Pittsburgh Sleep 
Quality	 Questionnaire	 was	 associated	 with	 poorer	
autobiographical memory performance 4-6 weeks after 
the recorded event.

CONCLUSION

With	the	result	of	present	study	it	could	be	established	
that sleep deprivation or impaired sleep quality has no 
effect	on	physical	activity	and	memory	in	young	adults.
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ABSTRACT

Background: 10	meters	Shuttle	run	test	is	a	field	test	which	measures	the	agility	and	speed	of	athletes.	this	
is a test of speed, body control and the ability to change direction.

Objective: The	objective	of	this	study	was	to	find	Common	value	of	shuttle	run	test	in	athletes	of	Belagavi	
and to set concrete data which will prove as a base line for any other studies / training which will involve 
designing	rehabilitation	and	/or	fitness	protocol	for	Belagavi	athletic	population

Methodology: 162	athletes	(n=162)	were	taken	for	the	study.10	meter	shuttle	run	test	was	performed	by	the	
athletes. The time taken to complete the test was recorded.

Result: Total		mean	best	time	for	males	was	found	to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Conclusion: The overall speed range for 10 meter shuttle run test in Belagavi athletes is  between 9.00-
12.70 Seconds. The speed range for male athletes is  between 9.00-12.70 Seconds, and for female athletes it 
ranges between 9.00-12.50 Seconds. Mean best time for males was 10.69 Seconds
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INTRODUCTION

Professional players have an advantage over 
Immature players in terms of body composition and 
shape, speed, endurance, agility, control, perception 
of anxiety, anticipation, and technical skill. Of all 
these, agility, speed  and anticipation skills seem to 
be the strongest predictors of talent.1 The Speed and 
acceleration are important qualities in outdoor sports, 
with running quickly over short distances for success2,3  

In Soccer  players Although high-speed actions 
contribute only about 11% to that of  total distance 
covered, it  plays  more crucial and important role in 
moments of the game and contribute directly to winning 
possession of the ball as well as scoring  or to conceding 
of goals.4  Agility	does	not	have	a	global	definition,5 but 

Narasimhan	 et	 al.	 (2006)	 defined	 agility	 as	 the	 ability	
to	 efficiently	 change	 operating	 states	 in	 response	 to	
uncertain and changing demands placed upon it. Many 
Outdoor and Indoor sports involve straight sprinting, 
rather than straight sprinting more often repeated short 
sprinting with changes of direction. Attaining a high 
sprint velocity over a short distance is of very important 
for	 better	 performance	 in	 team	 and	 in	 field	 of	 sports.6  

Considering this sports  it would seem important to 
provide testing and training that mimics this demand to 
increase	 specificity.	The	 test	which	 is	most	 commonly	
used for testing speed and agility in athletes is Shuttle 
Run test. Sprints most frequently occur over very short 
distances	 (0–10	 m)	 from	 both	 standing	 and	 rolling	
starts.	Consequently,	 the	 speed	over	 the	first	 steps	and	
the ability to accelerate quickly would be considered 
of	greater	importance	in	the	field	of	sports7,8		Speed and 
agility	 are	 important	 qualities	 in	 the	 field	 sports	 for	
better performance and is an important topic of research 
that has not been adequately investigated  across  a 
particular age group or level of competition. In fact, 
this data can be turned into valuable information on the 
unique physiological demands in athletes. Additionally, 
this	 test	 can	 effectively	 guide	 physiotherapists	 for	
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conditioning and training programs across a season and 
can	also	help	them	understand	the	differences	in	fitness,	
between players. Hence, the present research emphasize 
on	the	need	to	find	a	common	value	of	Shuttle	run	test	in	
athletes of Belagavi.

METHOD

Ethical clearance was obtained from the 
Institutional	Ethical	Committee	of	KAHER	Institute	of	
Physiotherapy, 162 participants were recruited in the 
study	 after	 fulfillment	 of	 eligibility	 criteria.	A	 written	
informed consent was obtained from all the participants 
before the commencement of the study. The participants 
included were from the various institutes and sports 
academies in and around Belagavi city. Demographic 
characteristics of the participant, including their age, 
gender, Sports and years of playing were noted. Athletes 
within	the	age	group	of	18-25	year	of	age	both	male	and	
female who were willing to participate were included in 
the study. Participants were excluded if there were any 
musculoskeletal problems such as fracture, sprain/strain 
of lower limb in the past 6 months, existing neurological, 
respiratory or cardio vascular problems or any other 
condition leading to limitation in 10 meters shuttle run 
test performance.

Procedure:	 After	 finding	 their	 suitability	 as	 per	 the	
inclusion criteria participants were briefed about the 
nature of the study and the intervention in their vernacular 
language. Only those participants who are willing to 
participate	were	recruited	in	the	study.	The	subjects	were		
grouped into three strata according to age and gender. 
A	 	Warm–up	 session	 for	 10	 min	 was	 given	 to	 all	 the	
athlete	which	involved	5	min	jogging	and	5	min	dynamic	
exercises	for	all	joints.	All	participants	were	given	with	1	
practice trial of shuttle run test for better understanding 
about test and they were allowed to ask questions if any 
doubts. After that, athlete stood in the starting position 
with	his	feet	slightly	apart.	On	the	command	of	Go	athlete	
was then asked to  touch cone at the starting line and sprint 
to touch cone on end line and sprints back to starting line 
which are 9.14 m (30 ft) apart.13

The stopwatch was used to record time taken by 
athlete to complete the test. The test was repeated 3 
time  and the therapist noted down the best time taken to 
complete the test.

STATISTICAL ANALYSIS

The statistical analysis was done by using SPSS 
version 21 software. Correlation between BMI, speed and 

number of years played with best time was analysed using 
Karl	Pearson’s	correlation	coefficient	method.	Comparison	
of	male	and	females	with	mean	best	time,	mean	of	first	and	
second attempts speed score, mean number of years played 
and BMI were analysed using t test.

RESULTS

Table 1: Distribution of male and females with mean 
age in the study

Gender Number of 
participants % Mean 

age SD age

Male 116 71.60 20.31 2.07
Female 46 28.40 20.28 2.10

Table number 1  Shows distribution of male and 
female participants in the study. Total 162 participants 
were included in the study 116 males  (71.60%) with mean 
age	of	20.31	with	SD	age	2.07	and	46	females	(28.40%)	
with	mean	age	of	20.28	and	SD	age	2.10.	No	significant	
difference	was	seen	in	male	and	females	mean	age.

Table 2: Correlation between BMI, speed and 
number of year’s played with best time by Karl 

Pearson’s correlation coefficient method

Correlation between best time with
r-value t-value p-value

Age in yrs 0.2079 2.6881 0.0079*
BMI -0.0299 -0.3789 0.7052

No. years played 0.0377 0.4767 0.6342
*p<0.05

Table number 2 showing the positive correlation 
between the best time  and the age of the athletes.

(p<0.05)	 by	 Karl	 Pearson’s	 correlation	 coefficient	
method was used to assess the correlation.

Looking	 at	 the	 analysis	 we	 	 found	 no	 correlation	
between the best time and BMI same with number of 
years played.

Table 3: Comparison of male and females with mean 
BMI by t test*p<0.05

Gender
Height Wight BMI

Mean Std.
Dev. Mean Std.

Dev. Mean Std.
Dev.

Male 5.67 0.29 64.92 6.60 22.35 1.99
Female 5.54 0.36 56.68 6.72 20.07 1.94
t-value 2.3669 7.1263 6.6214
p-value 0.0191* 0.0001* 0.0001*
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Table 4: Patterns of best time in male and females in the study

Gender Minimum Maximum Mean Std. 
Deviation

Std. 
Error

95% Confidence Interval for Mean
Lower Bound Upper Bound

Male 9.00 12.70 10.69 0.88 0.08 10.53 10.86
Female 9.40 12.50 10.99 0.85 0.13 10.74 11.25

Table number 4 shows minimum and maximum time taken by the athletes to complete the 10 meters shuttle 
run test. According to the above data minimum time taken by male athletes to complete the test is 9.00 sec and the 
maximum	taken	is	12.70	sec	When	we	see	for	minimum	time	taken	by		females		is	9.40	sec	and	maximum	is	12.50	
sec	this	shows	no	more	difference	in	post	test	data	according	to	the	gender	of	athletes.

Table 5: Normality of best time (in sec) in the study by gender

Best time
Total Male Female

Range Number Range Number Range Number
Excellent 9.00-9.89 21 9.00-9.82 18 9.40-10.14 10
Good 9.90-11.65 105 9.83-11.56 43 10.15-11.83 27
Poor 11.66-12.70 36 11.57-12.70 55 11.84-12.50 9
Total 9.00-12.70 162 9.00-12.70 116 9.00-12.50 46

Mean best time 10.69 10.99 10.78
SD best time 0.88 0.85 0.88

Note:	Excellent:	<mean-SD,	Good:	Between	mean-SD	to	<	mean+SD	and	Poor:	>mean+SD

Table Number 5 shows the normality of best time 
in seconds and   number of male and female having 
the excellent speed in terms of minimum time taken to 
complete the test  to poor speed. Total best time range 
is	9.0-9.86	which	is	excellent	range	(n=	18	males	n=	10	
females	total	n=	21),	9.90-11.65	is	good(n=	43	males	&	
27	females	total	105	),	11.66-	12.70	poor(n	=	55	males	&	
9 females total 36)  Mean best time for males was found 
to	be	10.99	and	for	females	it	was	found	to	be	10.78.

Table 6: Comparison of male and females with mean 
best time by t test *p<0.05

Gender Mean Std. Dev.
Male 10.69 0.88

Female 10.99 0.85
Total 10.78 0.88

t-value -1.9701
p-value 0.0500*

DISCUSSION

This study was conducted at belagavi on young 
athletes	with	a		goal	to	find	a	common	value	of	10	meters	

shuttle run test in athletes. The secondary goal was to 
set a concrete data which would prove as a baseline 
for all the other studies that would involve designing 
rehabilitation	 or	 fitness	 protocol	 for	 belagavi	 	 athletic	
population.	Turgut	Kaplan	Et.al	Conducted	a	 study	on	
running speed and agility performance in professional 
and amateur soccer players, where 10 X 5 meter  shuttle 
run test was used. The study concluded that professional 
soccer players running speed and agility performances 
were higher than amateur soccer players.14 Another 
study	done	by	germa	nvicente-	rodri	guez	Et.al	 to	find	
out reliability of stopwatch for measuring time taken 
to complete 4 X 10 meter shuttle run test and 30 meter  
shuttle run test and the result of this study suggested that 
stopwatch is a reliable and valid instrument for recording 
the time taken to complete the shuttle run test.15 In the 
present study also stopwatch has been used to record the 
best time taken to complete the 10 meters shuttle run test. 
In this present study total 162 participants were included 
with mean age of 20.31 with SD age 2.07 for males and 
20.28	with	SD	age.	 In	 the	present	 study	 	 three	 trial	of	
10 m shuttle run test was taken so as to avoid human 
error and also to record the best time of athlete and the 
results are consistent with the results of the old study. In 
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conclusion, in the present study, we found overall speed 
range for 10 meter shuttle run test in belagavi athletes is 
between  9.00-12.70 min/sec. Male athlete speed range 
is  between 9.00-12.70 min/sec, female athletes  speed 
range is between 9.00-12.50 min/ sec. Mean best time 
for males was 10.69 min/sec It is also seen that there 
is positive correlation between the best time taken to 
complete the 10 meters shuttle run test and the age of 
the athletes. But there was no correlation between best 
time taken to complete test was compared with Body 
Mass Index and Numbers of years of play. The total 162 
participants were included in present study, in which 
21 samples fell under excellent category , 105 samples 
fell under good category and 36 samples fell under poor 
category of best time to complete the test. The Common 
value of 10 meter shuttle run test  for males excellent 
time,	good	time	and	poor	time	was	within	range	of	9.00	–	
9.82	sec,	9.83	–	11.56	sec	,	11.57	–	12.70	sec	respectively	
and	for	females	it	was	9.40	–	10.14	sec,10.15	–	11.83	sec	
and	11.84	–	12.50	sec	respectively.

CONCLUSION

This study concluded that the common value for 10 
meters shuttle run  test was within range of 9.00 -12.70 
sec for both male and females, were in both genders  
male athletes showing better performance.

Limitation:	 Generalizations	 of	 the	 sample	 collected	
is questionable  as the sample collected may not be 
representing the  total population.

Practical Applications: The result of the present 
study can be used as a reference for speed and agility 
performance	 test	 (10	m	 shuttle	 run	 test	 )	&	by	fitness	
professionals for training purpose for belagavi athletes.
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ABSTARCT

Background: The prevalence of stroke in the general population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those older than 40 years. Stroke may require a variety of 
rehabilitation services. One of them Mirror therapy is a simple, inexpensive and most importantly patient 
directed treatment that may improve hand function after stroke. 

Objective: To	 assess	 the	 effectiveness	 of	mirror	 therapy	 on	 upper	 extremity	 functioning	 among	 stroke	
patients at selected neuro- rehabilitation centres

Method: A	 quantitative	 research	 approach	 was	 used	 in	 this	 study.	 Research	 design	 was	 Quasi-
experimental: pre-test post-test. Sample size was 50 post stroke patients who receive stroke rehabilitation 
at	Neurorehabilitation	centres.	The	25	subjects	were	randomly	divided	into	two	groups,	experimental	group	
and control group. The experimental group has received mirror therapy with the conventional therapy for 3 
days in a week for 4 weeks. Other side the control group has received only conventional therapy for 4 weeks, 
and	3	days	in	a	week.	The	effectiveness	was	evaluated	by	Modified	Brunnstrom’s	motor	function	test	

Result: An	average	hand	functioning	score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-test	and	7.6	
which increased to 13.4 in post-test for upper extremity functioning among experimental group, following 
for	 the	control	group	as	 in	pre-test	 an	average	was	8.3	which	 increased	 to	11.2	 for	hand	and	8.1	which	
increased to 11.7 of upper extremity.

Conclusion: The	 findings	 of	 the	 study	 show	 that	 there	 is	 significant	 difference	 between	 the	 scores	 of	
experimental and control group.

Keywords: Mirror Therapy, Upper Extremity Stroke , Neuro Rehabilitation Centre

INTRODUCTION

As human, we move our bodies to explicit our wants, 
needs, emotions, thoughts, and ideas. Basically, how 
well we move- and how much we move- decides how 
well we engage with the world and make our full purpose 
in life. Mostly the active movement helps us in function 
completely, interact with the world, feel well physically 
and emotionally, connect and build relationship with 
others, and communicate and express ourselves. Also 
the	movement	 helps	 us	 recover	 if	 our	 brain	 is	 injured	
or	inflamed.	Body	movements	are	comparable	important	
for	smooth	and	effective	day	to	day	activities.1

Nervous system is a one of the system of our body, 
which perform all the sensory and motor function 

of body. The reason a healthy nervous system is so 
important	 is	 because	 it’s	 what	 runs	 everything	 in	 our	
body.	 When	 nervous	 system	 is	 functioning	 correctly,	
body is able to perform all the things it needs to do. 
However, when the nervous system is compromised, or 
not	working	efficiently,	body	begins	to	break	down.2

Stroke is the third biggest killer in India after heart 
attack	and	cancer	and	is	a	major	public	health	concern.1 
Stroke	occurs	when	there	is	(1)	lack	of	blood	flow	to	a	
section of brain or (2) haemorrhage into the brain that 
results in death of brain cells. The predominance of stroke 
in the population varies from 40 to 270 per 1000,000 in 
India. Approximately 12% of all strokes occur in those 
older	 than	40	years.	 It	was	projected	 that	by	2015	 the	
number of cases of stroke would be increase to 1666,372 
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in the country. A predicted 5.7 million people died from 
stroke	in	2005	and	it	is	projected	that	these	deaths	would	
rise to 6.5 million by 2015.3

Impact on daily life, 4 out of 10 stroke survivors 
leave hospital requiring help with daily living activities 
but almost a third receive no social service visits. Around 
a third of stroke survivors experience depression after 
their stroke.4

15	million	people	suffer	from	stroke	worldwide	each	
year. Of these, 5 million die and another 5 million are 
permanently	 DISABLED.5Ischemic stroke 10% in 30 
days, 23% in 1 year and 52 % in 5 year. Same as Intra-
cerebral haemorrhage 52% in 30 days, 62% in 1 year 
and 70% in 5 years. The sub-arachnoid haemorrhage 
was	45%	in	30	days,	48%	in	1	year	and	52	%	in	5	years.	
They also concluded that this prevalence of stroke may 
increase till 2020. Stroke patient may require a variety of 
rehabilitation services like physiotherapy, occupational 
therapy, speech therapy etc. One of them MIRROR 
THERAPY is an inexpensive, simple and patient 
directed treatment. The principle of mirror therapy is use 
of	a	mirror	to	create	a	reflective	illusion	of	an	affected	
limb in order to trick the brain into thinking movement 
has occurred without pain. 5

METHODOLOGY

A quantitative research approach was used in this 
study.	Research	design	was	Quasi-experimental:	pre-test	
post-test. Content validity was obtained by experts of 
medical surgical nursing and physiotherapy opinion. Tool 
reliability	(0.8)	was	calculated	by	inter	rated	reliability	
method.	 The	 consent	 was	 taken	 from	 the	 subjects	 for	
participation in study. Data collection was carried out 

from	 14/02/2018	 to	 15/03/2108.	 Sample	 size	 was	 50	
post stroke patients who receive stroke rehabilitation 
at	 Neurorehabilitation	 centres.	 The	 25	 subjects	 were	
randomly divided into two groups, experimental group 
and control group. The experimental group has received 
mirror therapy with the conventional therapy for 3 days 
in a week for 4 weeks. Other side the control group has 
received only conventional therapy for 4 weeks, and 
3	 days	 in	 a	week.	The	 effectiveness	was	 evaluated	 by	
Modified	Brunnstrom’s	motor	 function	 test	before	 and	
after intervention. Data was compiled and analysis was 
done by using inferential and descriptive statistics.

RESULTS

Fig. 1: Effectiveness of mirror therapy in stroke 
patients on the functioning of hand

In pre-test, all the experimental and control group stroke 
patients	had	poor	functioning	of	hand.	In	post-test,	48%	of	
the experimental group samples had poor functioning of 
hand and 52% of them had average functioning of hand. 
In	control	group,	68%	of	the	samples	had	poor	functioning	
of hand and 32% of them had average functioning of hand. 
This shows that the mirror therapy remarkably improved 
the hand functioning of stroke patients.

Table 1: Paired t-test for effectiveness of mirror therapy in stroke patients on the functioning of hand
N = 25, 25

Group Day Mean SD T Df p-value

Experimental
Pre-test 8.2 1.37

12.8 24 0.000
Post-test 12.6 1.71

Control
Pre-test 8.3 1.41

10.6 24 0.000
Post-test 11.2 1.72

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
hand. In experimental group, average hand functioning 
score	in	pre-test	was	8.2	which	increased	to	12.6	in	post-

test.	T-value	 for	 this	 test	was	 12.8	with	 24	 degrees	 of	
freedom. Corresponding p-value was of the order of 
0.000, which is small (less than 0.05), the null hypothesis 
is	rejected.
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In control group, average hand functioning score 
in	pre-test	was	8.3	which	increased	to	11.2	in	post-test.	
T-value for this test was 10.6 with 24 degrees of freedom. 
Corresponding p-value was of the order of 0.000, which 
is	small	(less	than	0.05),	the	null	hypothesis	is	rejected.	
Average for experimental group in post-test is higher 
as compared to that for control group. Mirror therapy 
is	proved	to	be	significantly	effective	in	improving	the	
hand functioning of stroke patients.

Fig. 2: Effectiveness of mirror therapy in stroke 
patients on the functioning of upper extremity

In pre-test, all the experimental and control group 
stroke patients had poor functioning of upper extremity. 
In post-test, 56% of the experimental group samples had 
poor functioning of upper extremity and 44% of them 
had average functioning of upper extremity. In control 
group, 92% of the samples had poor functioning of upper 
extremity	 and	8%	of	 them	had	 average	 functioning	of	
upper extremity. This shows that the mirror therapy 
remarkably improved the upper extremity functioning 
of stroke patients.

Table 2: Paired t-test for effectiveness of mirror 
therapy in stroke patients on the functioning of 

upper extremity
N = 25, 25

Group Day Mean SD t Df p-value

Experimental

Pre-
test 7.6 1.15

14.6 24 0.000
Post-
test 13.4 1.80

Control

Pre-
test 8.1 1.17

11.0 24 0.000
Post-
test 11.7 1.51

Researcher	applied	paired	t-test	for	effectiveness	of	
mirror therapy in stroke patients on the functioning of 
upper extremity. In experimental group, average upper 
extremity functioning score in pre-test was 7.6 which 
increased to 13.4 in post-test. T-value for this test was 
14.6 with 24 degrees of freedom. Corresponding p-value 
was of the order of 0.000, which is small (less than 0.05), 
the	null	hypothesis	is	rejected.	In	control	group,	average	
upper	 extremity	 functioning	 score	 in	 pre-test	 was	 8.1	
which increased to 11.7 in post-test. T-value for this 
test was 11 with 24 degrees of freedom. Corresponding 
p-value was of the order of 0.000, which is small (less 
than	0.05),	the	null	hypothesis	is	rejected.	Average	post	
test score for experimental group is higher as compared 
to that of control group. Mirror therapy is proved to be 
significantly	effective	in	improving	the	upper	extremity	
functioning of stroke patients.

Table 3: Two sample t-test for comparison 
of experimental and control group for hand 

functioning
N = 25, 25

Group Mean SD T df p-value
Experimental 4.4 2.8

4.3 48 0.000
Control 1.7 1.3

Researcher applied two sample t-test for comparison 
of average change in hand functioning score of 
experimental and control group. Average change in hand 
functioning score of experimental group was 4.4 which 
was 1.7 for control group. T-value for this comparison 
was	 4.3	 with	 48	 degrees	 of	 freedom.	 Corresponding	
p-value was 0.000, which is small (less than 0.05). 
This	 indicates	 that	 the	mirror	 therapy	has	 significantly	
improved the functioning score of hand as compared to 
that of control group.

Table 4: Two sample t-test for comparison of 
experimental and control group for upper extremity 

functioning
N = 25, 25

Group Mean SD t df p-value
Experimental 5.8 3.6

4.9 48 0.000
Control 2.0 1.6

Researcher applied two sample t-test for comparison 
of average change in upper extremity functioning score 
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of experimental and control group. Average change 
in upper extremity functioning score of experimental 
group	was	5.8	which	was	2	 for	control	group.	T-value	
for	this	comparison	was	4.9	with	48	degrees	of	freedom.	
Corresponding p-value was 0.000, which is small (less 
than 0.05). This indicates that the mirror therapy has 
significantly	 improved	 the	 functioning	 score	 of	 upper	
extremity as compared to that of control group.

This	 shows	 that	 mirror	 therapy	 was	 effective	 on	
upper extremity function among stroke patients.

DISCUSSION

The literature includes some studies that support 
the use of Mirror Therapy in post-stroke rehabilitation. 
However, researches involving MT have evolved over 
the past years, acquiring better methodological quality.

The studies found in this review assessed individuals 
in	the	post-stroke	and	showed	similar	effects	concerning	
the	 effectiveness	 of	 MT	 on	 recovery	 of	 the	 motor	
function.

The	 above	 findings	 of	 the	 study	 are	 supported	 by	
a study conducted by, Pournima Pawar, vijaykumar 
biradar to	 evaluate	 the	 effectiveness	 of	 the	 constraint	
induced movement therapy (CIMT) and combined 
mirror	therapy	for	patient’s	rehabilitation	of	the	patients	
with subacute and chronic stroke patients.Twenty 
patients were enrolled and divided into two groups 
CIMT group, CIMT with Mirror therapy group. CIMT 
group 6 hours a day for 4 days per week for 4 weeks 
,and CIMT with Mirror therapy group 30 minutes of 
mirror with CIMT for 4 days per week for 4 weeks . 
The fugl-meyer motor function assessment (FMS) and 
Brunnstrom Voluntary control grading were evaluated 
4weeks after the treatment. The score of the Brunnstrom 
Voluntary control grading p value (P value 0.0001) 
and Fugl-meyer scale P value (0.0001), mirror therapy 
combined with CIMT showed more improvement than 
the CIMT after 4 weeks of treatment.6

Kil-Byung Lim, Hong-Jae Lee, Jeehyun Yoo, 
Hyun-Ju Yun, Hye-Jung Hwang conducted study on 
efficacy	of	mirror	therapy	containing	tasks	in	post	stroke	
patients	 to	 investigate	 the	 effect	 of	 mirror	 therapy	 on	
upper extremity function and activities of daily living. 
The samples were randomly divided into two groups 
that were mirror therapy group and sham therapy 
group, each group contains 30 samples. The mirror 

therapy group has undergone a mirror therapy with 
conventional therapy for 20 minutes per day on 5 days 
per 4 weeks. The Fugl Meyer assessment, Brunnstrom 
motor	 recovery	 stage	and	modified	barthel	 index	were	
evaluated 4 weeks after the treatment. After 4 weeks of 
intervention,	 improvements	 in	 the	FMA	(p=0.027)	and	
MBI	(p=0.041)	were	significantly	greater	in	the	mirror	
therapy group than the sham therapy group. The mirror 
therapy	containing	functional	task	was	effective	in	terms	
of improving the upper extremity functions.7

CONCLUSION

The	findings	of	the	study	show	that	there	is	significant	
difference	 between	 the	 scores	 of	 experimental	 and	
control	group.	The	finding	shows	that	the	mirror	therapy	
brought	a	significantly	effect	in	pre-test	and	post-test	on	
upper extremity functioning.

Conflict of Interest: Nil declared

Source Funding: Self

Ethical Clearance: This study is ethically approved by 
Symbiosis College of nursing, Symbiosis International 
(Deemed University)

REFERENCES

	 1.	Krista	 Scott-Dixon,	 The	 Real	 reasons	 healthy	
movement matters [Internet], Available From: 
www.precisionnutrition.com/healthy-movement.

	 2.	Lewis,	Medical	Surgical	Nursing,	Second	South	
Asia	edition,	ELSEVIER	publication,	volume-	II,	
2015, pg no- 1445.

	 3.	Snehal	Narsinha	Waghavkar	and	Suvarna	Shyam	
Ganvir,	 Effectiveness	 of	 Mirror	 Therapy	 to	
improve hand functions in acute and sub-acute 
stroke	 patients,	 International	 journal	 of	 Neuro-
rehabilitation., 2015 2(4), 1-3. doi:10.4172/2376-
0281.1000184.

 4. Rothgangel, S, Braun,S, Beurskens,A, Seitz,R, 
Wade,D,	The	clinical	aspects	of	mirror	therapy	in	
rehabilitation: a systematic review of the literature, 
Journal of Rehabilitation Research, 2011, 34(1); 
1-13,	doi:	10.1097/MRR.0b013e3283441e98.

	 5.	Fiona	c	Taylor,	Suresh	Kumar,	Stroke	in	India	–	
factsheet (updated 2015), Available From : https://
www.researchgate.net/publication/264116605.



     132      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

	 6.	Pournima	 pawar,	 Vijaykumar	 biradar,	 Compare	
the	 effect	 of	 cimt	 versus	mirror	 therapy	 on	 hand	
function in sub-acute and chronic stroke, European 
journal	 of	 pharmaceutical	 and	 medical	 research,	
ejpmr,	2017,4(1),	535-540,	ISSN	2394-3211.

	 7.	Kil-Byung	 Lim,	 Hong-Jae	 Lee,	 JeehyunYoo,	
Hyun-Ju	Yun,	Hye-Jung	Hwan,	efficacy	of	mirror	
therapy containing tasks in post stroke patients, 
Ann Rehabil Med 2016;40(4):629-636, pISSN: 
2234-0645	•	eISSN:	2234-0653.



Effect of Hydrotherapy Based Exercises for Chronic 
Nonspecific Low Back Pain

Rakhi Sadanand Sawant1, Sandeep Babasaheb Shinde2

1Physiotherapist, 2Associate Professor, Department of Musculoskeletal Sciences, Krishna Institute of 
Medical Science, KIMSDTU, Karad, Maharashtra, India

ABSTRACT

Background:	Water	has	been	highly	considered	for	rehabilitation	because	it	facilitates	the	application	of	
established	 therapeutic	 interventions	 including	stretching,	strengthening,	 joint	mobilization,	balance,	gait	
training and endurance training that helps in reducing back pain due to unique physical characteristics and 
low risks.

Objective: To	 compare	 the	 effect	 of	 Hydrotherapy	 based	 exercises	 and	 conventional	 physiotherapy	 in	
chronic	nonspecific	low	back	pain.

Materials and Method: An	experimental	study	was	conducted	at	physiotherapy	Department	of	Krishna	
Institute of Medical Sciences. A total 30 patients were equally divided into two groups using convenient 
sampling	with	random	allocation	(Group	A	and	Group	B).		Group	A	was	given	Conventional	Therapy	and	
Group	B	was	given	Hydrotherapy.

Results: Statistical analysis was performed using paired t-test and unpaired t-test. Intra group comparison 
(within group) was analysed statistically using paired t-test for VAS, ROM, MMT and MODI. This shows that 
there	is	an	extremely	significant	difference	of	Group	A	similarly	there	is	an	extremely	significant	difference	
of	Group	B.	But	in	intergroup	comparison	(between	group)	was	analysed	statistically	using	unpaired	t-test.	
This	shows	that	pre-intervention	there	was	no	statistically	significant	difference	seen	with	P	values	of	VAS,	
ROM,	MMT	and	MODI.	While	on	comparing	post	interventional	values,	the	results	between	two	groups	
using	unpaired	t-test	revealed	that	there	was	statistically	significant	difference	seen	with	P	values	of	VAS	was	
(P-	0.0182)	but	there	was	no	statistically	significant	difference	seen	with	P	values	of	ROM,	MMT,	MODI.

Conclusion: From	 the	 study,	 it	 is	 concluded	 that	 there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

Keywords: Nonspecific low back pain, VAS, Hydrotherapy, Physical properties of water.
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INTRODUCTION

Just like reinforced steel can bear more weight than 
sheet of aluminum, a strong, well-conditioned back can 
stand with more stress, and protect spine better, than a 
back that has not been conditioned through exercise. 
Conditioning	through	flexibility	and	strengthening	back	
exercises	 not	 only	 helps	 to	 avoid	 the	 back	 injury,	 or	
minimize	the	severity	of	injury.	It	can	also	help	to	relieve	
the pain from many back conditions1.

The human body has a centre of gravity, which keeps 
the balance between muscles and bones to maintain 
integrity	of	structures	and	protect	them	against	injury2. 
In	nonspecific	low	back	pain,	imbalance	typically	occurs	
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between	the	functional	load,	which	is	effort	required	for	
work and in daily living activites3.	Low	back	pain	has	a	
lifetime	prevalence	of	60-85%	but	it	is	seen	in	adult	is	
15%3 and it may vary according to age, gender, education 
and occupation4.

Chronic	 nonspecific	 low	 back	 pain	 is	 the	 pain	
where	 the	 patient	 cannot	 find	 any	 specific	 cause	 for	
more than 12 weeks such as infection, arthritis, fracture, 
spondylolisthesis etc5.	Generally	chronic	nonspecific	low	
back pain is seen because of heavy physical exertion such 
as weight lifting, repetitive movement and frequent static 
posture.	 Characteristic	 of	 chronic	 nonspecific	 low	 back	
pain are heavy pain, worsening with exertion and relieved 
with rest. In some cases the cause may be sprain or an 
overstretch of a ligament or muscles6. The endurance of 
trunk muscles is low in patients with low back pain as 
compared to individual without low back pain. The deep 
trunk	 muscles	 (Transverse	 Abdominis	 and	 Multifidus)	
responsible for maintaining the stability of spine. It is 
studied that the poor endurance of trunk muscles may 
caused strain on structures and hence causes low back 
pain7.  In other cases the cause may be a minor problem 
with the disc between two vertebrae or a minor problem 
with	a	small	facet	joint	between	two	vertebrae.	There	may	
be other minor problems in the structures and tissues of 
the lower back that result in pain.

Stretching and strengthening exercises is one of 
the	 useful	mode	 of	 exercise	 for	 chronic	 nonspecific	 low	
back pain to decrease the pain while working out. If 
these exercises are done in water, the properties of water 
relieves	pain,	reduces	muscle	spasm,	increases	joint	range	
of motion, strengthen weak muscles, improve circulation, 
provide resistance and improves balance and coordination8. 
Moreover, the combinations of the buoyancy, resistance 
properties	 of	 water	 allow	 easier	 joint	 movement	 and	
diminish disabilities than on land9. Although it appears 
that water-based exercises may be suitable exercises for 
individuals to improve quality of life.

Hydro means water so we can called Hydrotherapy, 
Aquatic	therapy	or	Pool	therapy.	The	heat	and	flotability	
of the water can block nociceptors by acting on thermal 
receptors and mechanoreceptors and exert a positive 
effect	on	spinal	segments10.	Water	has	many	properties	
that give it the ability to heal.

 z Water	can	store	and	carry	heat	and	energy.

 z Water	cannot	hurt	you,	even	if	you	are	sensitive	to	
your surroundings.

 z Water	can	help	blood	flow.

 z Water	has	a	soothing,	calming,	and	relaxing	effect	
on people.

 z Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	
joint	while	also	providing	resistance11.

Hydrotherapy is one of the method that recently has 
found great popularity in rehabilitation12.

Benefits	 of	 hydrotherapy	 are	 due	 to	 properties	 of	
water such as:

 1. Buoyancy: Buoyancy reduces force of gravity and 
provides resistance which is used to strengthen 
the muscles.

 2. Hydrostatic pressure: Hydrostatic pressure is 
the	pressure	exerted	by	water	on	immersed	object.	
That pressure and depth allows the patients to 
perform exercise more easily.

 3. Viscosity: Viscosity creates resistance to all active 
exercises.

 4. Surface tension: In surface tension the use of 
equipment at surface increase the resistance13.

Now a days, physiotherapy is growing with 
multispecialty like hydrotherapy which is used to 
treat disorders14.	 In	 chronic	 nonspecific	 low	back	pain	
there	 is	 no	 specific	 problem	 or	 disorder	 that	 can	 be	
identified	 as	 the	 cause	 of	 pain	 but	 water	 will	 relieve	
discomfort and promote physical well-being15.  The 
use of Pharmacotherapy example Non-steroidal anti-
inflammatory	 drugs	 and	 Skeletal	muscle	 relaxant	 tend	
to	 have	 various	 side	 effects	 with	 their	 prolonged	 use.	
Patient with only drug therapy have high chance of 
recurrences and worsening of spinal function leading to 
early degenerative changes in spinal structures. On the 
other hand hydrotherapy gives an opportunity of natural 
way	of	therapy	by	which	this	chronic	non	specific	low	
back	pain	can	be	effectively	managed.

Aim:	To	find	out	the	effectiveness	of	hydrotherapy	based	
exercises	for	chronic	nonspecific	low	back	pain.

OBJECTIVES

 z To	 determine	 the	 effect	 of	 hydrotherapy	 based	
exercises	for	chronic	nonspecific	low	back	pain.

 z To	 compare	 the	 effect	 of	 Hydrotherapy	 based	
exercises and conventional physiotherapy in 
chronic	nonspecific	low	back	pain.
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MATERIALS AND METHOD

It was an experimental study conducted in the 
KIMSDU.	 30	 participants	 were	 equally	 divided	 into	
two groups using convenient sampling with random 
allocation.	 Group	 A	 was	 given	 conventional	 therapy	
and	Group	B	was	given	hydrotherapy.	The	patient	were	
selected according to inclusion and exclusion criteria. 
Written	informed	consent	was	taken	and	whole	study	was	
explained to them. Detailed musculoskeletal evaluation 
was	done	to	screen	the	subjects.	Inclusion	criteria	were	
as	 follow:	 1.	 Subjects	 clinically	 diagnosed	 as	 chronic	
nonspecific	low	back	pain,	2.	Both	genders,	3.	Age	group	
–	20yrs	to	45yrs,	4.	Participants	willing	to	participate	in	
study, 5. Swimmers. Exclusion criteria were as follows: 
1.	 Individuals	 with	 specific	 causes	 for	 back	 pain,	 2.	
Subject	 with	 systemic	 illness:	 -Neurological	 disorders	
like ataxia, Respiratory disorders, Cardiac disorders.  3. 
Individuals with hydrophobia.

Group A: Treatment given was as follows:

 1. Hot moist pack for 15 min.

 2. Static back exercises

 3. Stretching

 4. Core strengthening exercises for back

 5. Ergonomic advice for posture

Group B: All therapeutic exercises performed in water 
were given according to problem solving approaches 
like:

 1. Stretching exercises for hip and lower back

	 	In	Standing	position:	Knee	to	chest	exercises,	Leg	
raise

  In Prone position:-Superman position exercises

 2. Strengthening exercises for abdominals, glutei, 
trunk, lumbar and lower limb.

	 	In	supine	position:-Swimming	kicks,	Hip	flexion	
and extension, Hip abduction and adduction, 
Knee	flexion	 and	 extension,	Bridging	with	 long	
dumbbell place at knees.

	 	In	standing	position:-Squatting,	Lunges	(forward	
and side), Ball squeezing between thighs, Toe 
raising,	One	leg	balance,	Leg	circles.

Walking: Forward, Backward16.

Post-intervention	outcome	measures	of	the	subjects	
were calculated. Comparison of pre and post intervention 
values	was	done.	The	effect	of	conventional	therapy	and	
hydrotherapy	 based	 exercises	 on	 chronic	 nonspecific	
low	back	pain	subjects	was	determined.	Then,	the	results	
were compared in group A (conventional therapy) and 
group	B	(hydrotherapy)	subjects	of	chronic	nonspecific	
low back pain.

Table 1: Total no. of age groups included in the study

Age 
Groups 20-30 31-40 41-50

Group A 6 6 3
Group B 7 6 2

Between the group comparison:

 1. VAS SCORE

Table 2: Comparison of VAS score between groups

Mean ± SD
Pre-intervention Post intervention

Group	A 7.2 ± 1.47 2.66 ± 1.71
Group	B 8.06	±	1.38 1.2 ± 1.47
p value 0.1083 0.0182
t value 1.659 2.509

Inference Not	significant Significant

MODIFIED OSWESTRY DISABILITY INDEX

Table 3: Comparison of MODI scores between 
groups

Mean ± SD
Pre-intervention Post intervention

Group A 61.33 ± 23.20 28	±	16.22
Group B 71.06 ± 19.32 24.66 ± 12.73
p value 0.2223 0.5364
t value 1.248 0.6260

Inference Not	significant Not	significant

RESULTS

Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
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significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI.

DISCUSSION

The	 purpose	 of	 present	 study	 was	 to	 find	 out	 the	
effectiveness	 of	 hydrotherapy	 based	 exercises	 for	
chronic	nonspecific	low	back	pain.

Low	back	pain	is	considered	as	3rd highest problem 
faced by the population worldwide. Since there is 
change in the lifestyle due to competing professions 
people	 tend	 to	 ignore	 their	 spine	 health.	Lack	 of	 self-
care and awareness of the exercises has given a rise to 
this population. Thus intervention in an order to relieve 
the pain, improve range of motion was made as well as 
strengthening of the muscles and improved quality of the 
life are also done with exercise.

Reviewing various studies, it was analyzed that 
many exercise protocols like aerobic exercise, lumbar 
stability exercise, swiss ball exercise, only core 
strengthening exercises were line of treatment routinely 
used	for	chronic	nonspecific	low	back	pain.

This study was undertaken considering all the 
mentioned points, and the aim of this study was to 
find	 out	 effect	 of	 hydrotherapy	 in	 chronic	 nonspecific	
low back pain. Based on the principal of hydrotherapy, 
Exercise	 in	 water	 takes	 the	 weight	 off	 a	 painful	 joint	
while also providing resistance.

Benefits	of	conventional	therapy:-It	helps	to	control	
functional activities and in dynamic stabilization of 
joints,	 It	 moreover	 improves	 the	 endurance	 of	 the	
muscle, It activates muscle to begin to re-establish 
neuromuscular control.

Benefits	of	Hydrotherapy:-Exercise	in	water	takes	the	
weight	off	a	painful	joint	while	also	providing	resistance,	
Improved	muscle	strength,	Greater	flexibility	and	range	of	
motion of the spine, Enhanced balance and coordination 

of muscle groups to stabilize the spine and reduces stress 
on the back pain, Increased tendency to maintain a neutral 
spine	position	during	exercises,	Efficiency	of	water	will	
provide	great	advantage	for	subjects	to	improve	quality	of	
life and diminishes disabilities17. 

Many authors conducted studies on hydrotherapy for 
low back pain. So according to Dundar U, Solak O, Yigit  
determined	the	effect	of	aquatic	exercise	to	treat	chronic	
low back pain and came to a conclusion that water based 
exercises produce better improvement in disability and 
quality of life of the patients with chronic low back 
pain	 than	 land	 based	 exercises.	Then	Sjogren	T,	Long	
N, Storay I, Smith J, studied group hydrotherapy versus 
group land based treatment for chronic low back pain 
and come to conclusion that the both groups improved 
significantly	 in	 functional	 ability	 and	 in	 decreasing	
pain levels. Then Smit TE and Harrison R studied 
Hydrotherapy and chronic lower back pain: A pilot 
study.	and	come	to	conclusion	that	the	beneficial	effects	
from hydrotherapy may not be long lasting, suggesting 
the need for continuing sessions to maintain improved 
mobility and reduced pain levels. Then Cuesta-Vargas 
Al,	Garcia-Roero	JC	studied	exercise,	manual	 therapy,	
and education with or without high-intensity deep 
water	 running	 for	 nonspecific	 chronic	 low	 back	 pain:	
a pragmatic randomized controlled trial and come to 
conclusion that the pain, disability, health status, muscle 
strength and endurance, and lumbar range of motion 
significantly	 improved	 in	both	groups.	The	addition	of	
deep water running program at an individual workload 
of the aerobic threshold to the multimodal physical 
therapy	program	produced	a	significant	improvement	in	
pain	in	patients	with	nonspecific	chronic	low	back	pain,	
but	 this	was	not	significantly	different	when	compared	
with multimodal physical therapy program alone. 
Disability, health status, muscle strength and endurance, 
and	 lumbar	 range	 of	motion	 significantly	 improved	 to	
a similar level in both interventional groups. Thermo 
therapy should always be used prior mobilization and 
MET is a form of mobilization. Hot moist packs relieve 
pain, relaxes muscles by vasodilation.18

Our study states that age groups with 20-40 are more 
affected	as	compared	to	41-50	due	to	changing	lifestyle.	
Intragroup comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT 
and MODI scores, and intergroup comparison (between 
group) was analysed statistically using unpaired t-test.
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Intra group comparison (within group) was analysed 
statistically using paired t-test for VAS, ROM, MMT and 
MODI.	This	shows	that	there	is	an	extremely	significant	
difference	 of	 Group	A	 similarly	 there	 is	 an	 extremely	
significant	 difference	 of	 Group	 B.	 But	 in	 intergroup	
comparison (between group) was analysed statistically 
using unpaired t-test. This shows that pre-intervention 
there	 was	 no	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS,	ROM,	MMT	and	MODI.	While	
on comparing post interventional values, the results 
between two groups using unpaired t-test revealed 
that	 there	 was	 statistically	 significant	 difference	 seen	
with	P	values	of	VAS	was	(P-	0.0182)	but	there	was	no	
statistically	significant	difference	seen	with	P	values	of	
ROM, MMT, MODI. 

Clinical significance: Our study shows that 
conventional therapy and hydrotherapy are both 
effective	 maneuvers	 in	 chronic	 nonspecific	 low	 back	
pain.	Recurrence	is	observed	in	subjects	who	underwent	
conventional therapy after some months. However, 
subjects	who	underwent	hydrotherapy	recovered	faster	
as	 compared	 to	 conventional	 therapy	 subjects.	 Thus,	
there	 was	 significant	 improvement	 in	 subjects	 who	
underwent conventional therapy and hydrotherapy.

CONCLUSION

Present study concluded that both conventional 
therapy	 and	 hydrotherapy	 group	 showed	 significant	
relief of pain, hydrotherapy being faster in relieving 
pain.	 It	 showed	 extremely	 significant	 improvement	 in	
relieving pain, reducing functional disability statistically 
and clinically and thus facilitated the outcomes.

Ethics Committee Permission: Taken from Institutional 
Ethics	Committee	of	Krishna	Institute	of	Medical	Science	
deemed	to	be	University,	Karad,	Maharashtra,	India

Source of Funding:	KIMSDTU,	Karad.

Conflict of Interest: Nil

REFERENCE

 1. Burton S, Brunsdon Y. The role of strengthening 
exercises in the treatment and prevention of back 
pain. Proceeding MTAA Conference, Adelaide 
1989;	pp.	7-16.

	 2.	Lizier	DT,	 Perez	MV,	 Sakata	RK.	Exercises	 for	
treatment	of	nonspecific	low	back	pain.	Rev	Bras	
Anestesiol	2012	Nov-Dec;	62(6):	838-846.

	 3.	Krismer	M,	van	Tulder	M,	Low	Back	Pain	Group	
of the Bone and Joint Health Strategies for Europe 
Project.	Best	Pract	Res	Clin	Rheumatol	2007	Feb;	
21(1); 77-91.

	 4.	Middleton	 K,	 Fish	 DE.	 Lumbar	 spondylosis:	
clinical presentation and treatment approaches. 
Curr. Rev. Musculoskelet Med 2009 Jun; 2(2): 
94-104.

	 5.	Savigny	 P,	Watson	 P,	 Underwood	M,	Guideline	
Development	 Group.	 Early	 management	 of	
persistent	nonspecific	low	back	pain:	Summary	of	
NICE	guidance.	BMJ	2009	June;	338:	b1805	doi:	
10.1136/bmj.b1805.

 6. Balague, F, Mannion AF, Pellise F, Cedraschi 
C.	Nonspecific	 low	 back	 pain.	The	 Lancet	 Feb;	
379(9814):	482-491.

	 7.	Hayden	JA,	van	Tulder	MW,	Malmivaara	A,	Koes	
BW.	Exercise	therapy	for	treatment	of	nonspecific	
low back pain” Cochrane Database Syst Rev 2005 
Jul; 20(3): CD000335.

	 8.	Geytenbeek	J.	Evidence	for	effective	hydrotherapy	
[with consumer summary]. Physiotherapy 2005 
Sep;	88(9):	514-529.

	 9.	Ariyoshi	M,	 Sonoda	 K,	 Nagata	 K,	Mashima	 T,	
Zenmyo	 M,	 Paku	 C,	 Takamiya	 Y,	 Yoshimatsu	
H, Hirai Y, Yasunaga H, Akashi H, Imayama H, 
Shimokobe	 T,	 Inoue	 A,	 Mutoh	 Y.	 Efficacy	 of	
aquatic exercises for patients with low-back pain. 
The	Kurume	Med	J	1998;	46(2):	91-96.

	 10.	Adelaida	 Maria	 Castro-Sanchez,	 Guillermo	 A.	
et al. Hydrotherapy for the treatment of pain in 
people with multiple sclerosis: A randomized 
controlled trial. Evid Based Complement Alternat 
Med. 2012; 2012: 473963.

	 11.	A	 Mooventhan	 and	 L	 Niventhitha.	 “Scientific	
Evidence-Based	 Effects	 Of	 Hydrotherapy	 On	
Various Systems Of The Body”  North American 
Journal Of Medical Sciences 2014 May; 6(5): 
199-209.

	 12.	Bratton	 RL.	 Assessment	 and	 management	 of	
acute low back pain. Am Fam Physician 1999 
Nov;	60(8):	2299-2308.

	 13.	Kisner	 C,	 Colby	 LA.	 Therapeutic	 exercises:	
foundations and techniques, 6th edition. 
Philadelphia, PA: FA Davis; 2012.



     138      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

	 14.	Mckenzie	 R.	 The	 Lumbar	 Spine	 Mechanical	
Diagnosis And Therapy, 2nd revised edition, vol.1, 
Paraparaumu,	New	Zealand:	Spinal	Publications	
New	Zealand	Ltd,	2003.

	 15.	Levangie	 PK,	 Norkin	 CC.	 Joint	 Structure	 and	
Function. 5th Edition. Philadelphia: FA Davis, 
2011.

	 16.	Skinner	ET,	Thompson	AM.	Duffeild’s	Exercise	
in	 Water,	 3rd	 edition,	 London:	 Balliere	 Tindall,	
pp.56-62.	1983.

	 17.	Chaitow	 L.	 Hydrotherapy:	 Water	 therapy	 for	
Health and Beauty. Boston, MA: Element Books, 
1996.

	 18.	Rajesh	 Sewani,	 Sandeep	 Shinde	 :	 Effect	 of	Hot	
Moist Pack and Muscle Energy Technique in 
Subjects	 with	 Sacro-Iliac	 Joint	 Dysfunction,	
International Journal of Science and Research 
Volume 6 Issue 2, Page 669-672, February 2017.



An Observational Study to Predict the Risk of Stroke in Post-
Menopausal Women Using Hs-CRP and Qstroke

Jeba Chitra1, Shruti Deshpande2

1Professor, 2MPT, Department of Neurophysiotherapy, KLE Academy of Higher Education and Research 
(KAHER) Institute of Physiotherapy, Belagavi

ABSTRACT
Background: The incidence of stroke has rapidly increased in the past decade and is expected to increase in 
the coming decade. The rehabilitation of stroke is laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best option for managing stroke will be prevention by 
early	identification	and	prediction	of	those	at	high	risk.	Women	in	post-menopausal	period	have	more	risk	
of stroke and more disability as compared to men. Thus, screening of post- menopausal women is needed.
Objective: This study was intended to predict the risk of stroke in post-menopausal women.
Method: This study is a cross-sectional study where 65 women were recruited after screening for inclusion 
and	exclusion	criteria.	The	study	participants	were	tested	for	Hs-CRP	and	an	online	software	of	Qstroke.	
Values were noted and results were analysed.
Measurement Tools:	Biochemical	Marker	(High-sensitivity	CRP),	Qstroke	Algorithm
Results:	There	was	positive	correlation	between	BMI	and	Hs-CRP	levels	(p=0.0001),	and	also	between	age	
and	Qstroke	scores	(p=0.0001).	No	correlation	was	observed	in	Hs-CRP	and	Qstroke	scores	(p=0.5987)
Conclusion: Post-menopausal women might have an increased risk of developing stroke and the risk can be 
predicted	well	before	the	appearance	of	stroke	by	using	Hs-CRP	and	Qstroke.

Keywords: menopause, stroke, Hs-CRP, Qstroke

INTRODUCTION

The	World	 Health	 Organisation	 defines	 stroke	 as,	
“rapidly developing clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 
hours or leading to death, with no apparent cause other 
than that of vascular origin.”1 About 16.9 million people 
suffer	from	stroke	every	year.2 The prevalence of stroke 
in India was estimated to be 203 per 100,000 population 
above 20 years of age.3 It has been predicted that this 
incidence will keep rising in the upcoming years.4 The 
incidence	 and	 prevalence	 of	 stroke	 differ	 with	 age,	
gender and ethnic origin.

Even	though	the	age	specific	incidence	of	stroke	is	
higher	 in	men	 than	 in	women,	 stroke	 affects	 a	 greater	
number of female population and longer life expectancy 
and the fact that stroke rates increase in older age groups.5 

However, National Health and Nutrition Examination 
Survey(NHANES) has shown a higher prevalence of 
stroke	in	women	in	midlife	as	compared	to	men.	Women	

between 45 to 54 years of age had higher odds of stroke 
versus male counterparts of the same age.6 Also, post 
stroke women were found to be more disabled in their 
daily activities than men.7 The rehabilitation of stroke is 
laboriously elaborate and burdensome for the individual 
and the community, leaving residual problems. The best 
option for managing stroke would be prevention by early 
identification	and	prediction	of	those	at	high	risk.

Menopause	is	defined	as	amenorrhea	or	absence	of	
menses for 12 consecutive months.  Studies have shown 
that premenopausal women are protected from stroke 
than male counterparts of the same age because of which 
exposure to endogenous estrogen is hypothesized to be a 
protector of stroke in women.8

	High	sensitive	CRP	(Hs-CRP)	is	an	inflammatory	
bio-chemical marker and is used as an independent risk 
factor for occurrence of future stroke event.9 QStroke	is	
a newly developed and validated algorithm to predict 
the risk of stroke. It also provides accurate measures 
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of absolute stroke risk in general population or healthy 
individuals who are free from stroke. 10 However, 
there is no literature for predicting stroke risk in post-
menopausal	women	using	Hs-CRP	and	Qstroke.

Thus,	the	objective	of	this	study	was	to	predict	the	
risk of stroke in post-menopausal women by using Hs-
CRP	and	Qstroke.

METHOD

Participants: After the study was approved by 
Institutional Ethical Committee, the participants were 
screened for their inclusion and exclusion criteria. This 
cross-sectional study was conducted on apparently 
healthy post-menopausal women in Belagavi city. A house 
to house screening of 124 post-menopausal women was 
done of which 65 women who had achieved menopause 
through natural way were recruited in this study. 
Exclusion criteria of the study included hysterectomy 
females, or women on Hormone Replacement Therapy, 
women with a history of hypertension, diabetes mellitus, 
previous	stroke	or	cardio	vascular	events,	inflammatory	
conditions like osteo-arthritis, rheumatoid arthritis or 
pelvic	 inflammatory	 disease.	 These	 conditions	 were	
excluded because these females may already have 
higher levels of Hs-CRP and may bias the results. After 
the recruitment, biochemical marker serum Hs-CRP 
was	assessed	through	a	blood	test	and	later	the	Qstroke	
algorithm was used to predict the percent risk of stroke 
in these women.

Measurement Tools:

Serum Hs-CRP:	 It	 is	 an	 inflammatory	 biochemical	
marker.	Level	of	Hs-CRP	predicts	the	risk	of	stroke	event.

 z Low	risk:	less	than	1.0	mg/L

 z Average	risk:	1.0	to	3.0	mg/L

 z High	risk:	above	3.0	mg/L

Q stroke:	Q	Stroke	is	software	algorithm	to	predict	the	
risk of stroke. It predicts the percent risk of developing 
stroke in next 10 years.

DATA ANALYSIS

Karl	 Pearson	 correlation	 coefficient	 method	 was	
used to assess correlation between age and BMI with 
Hs-CRP,	and	Qstroke	scores.	Statistical	significance	was	
defined	at	5%	level	and	analyses	were	carried	out	using	
IBM SPSS software, version 19.

RESULTS

Mean values of all the data parameters was 
calculated.

Table 1

Data Mean Value with Standard Deviation
Age 52.5 ± 5.365
BMI 26.02 ± 3.315

Hs-CRP 3.512	±	2.087
Q-Stroke	(%) 1.275 ± 0.72

Mean age of the women undertaken for the study 
was found to be 52.5. The calculated mean value for the 
BMI scores was 26.02. The mean values of the outcome 
measures were also calculated. Mean value of Hs-CRP 
was	3.152	and	that	for	Qstroke	percent	risk	was	1.275.

Table 2: Association between age groups with status of risk

Age groups Low risk % Moderate risk % High risk % Total %
<=45yrs 0 0.00 2 28.57 5 71.43 7 10.77
46-50yrs 2 14.29 4 28.57 8 57.14 14 21.54
51-55yrs 2 8.00 10 40.00 13 52.00 25 38.46
>=56yrs 3 15.79 5 26.32 11 57.89 19 29.23

Total 7 10.77 21 32.31 37 56.92 65 100.00
Chi-square=2.6656,		p=0.8495

Table 2 shows association between age and the status of risk. Higher risk of stroke was associated with age 
groups below 45 years of age and above 56 years of age.
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Table 3: Correlation between age and BMI with Hs-CRP scores and Qstroke scores by Karl Pearson’s 
correlation coefficient method. A p value of <0.05 was considered as significant

Variables Hs-CRP Qstroke
t-value p-value t-value p-value

Age in years 0.2886 0.7739 18.091 0.0001*
BMI 6.0182 0.0001* -0.2287 0.8199

increases adipose tissue. Adipose tissue secretes hs-CRP 
and thereby increases the level in blood.12

The	 mean	 Qstroke	 percentage	 was	 found	 to	 be	
1.275(S.D=0.72)	 which	 is	 considerably	 on	 the	 lower	
side.	Qstroke	algorithm	values	are	influenced	by	history	
of Hypertension, Diabetes and previous history of stroke 
events as well. As the present study was carried out 
on healthy population without any other history or co-
morbid	conditions,	the	Qstroke	value	was	lower.	

Association of age with status of risk was studied 
which shows 71% of the women under 45 years of 
age	were	 at	high	 risk,	28%	were	 at	moderate	 risk	 and	
0% were at low risk i.e. women who achieved early 
menopause were found to be at a higher risk. Early 
or premature menopause occurs due to early ovarian 
insufficiency.13 Due to the estrogen associated with 
menopause, women who attained early menopause will 
have reduced lifetime exposure to endogenous estrogen, 
thereby increasing their risk.14

A	 previous	 study	 revealed	 similar	 findings	 as	 of	
present study concluding that premature menopause 
can be an independent risk factor of stroke.13 However, 
another	 study	done	by	Bjarne	 Jacobsen	et	 al	 found	no	
correlation between age of menopause and stroke.15

Also, it was seen that the high risk value reduced in 
46-50 and 51-55 age group whereas moderate and low 
risk values also changed. The reason for this might be 
the pattern of estrogen decline that it reduces rapidly for 
a year and then attains a plateau after 1 to 3 years.16 The 
risk again increased in more than 56 years age group 
which may have aging factors associated. 

56.92% of the total women undertaken in this 
study were found to be at high risk, 32.31% were at 
moderate risk and only 10.77% were at low risk. The 
probable reason would be sudden decline in the hormone 
estrogen levels in the post-menopausal period. Estrogen 
has	 beneficial	 effects	 over	 cardiovascular	 system	 like	
vasodilatation	 and	 increased	 cerebral	 flow	which	 thus	

There was no correlation found between age and Hs-
CRP	 scores	 (p=0.7739).	 However,	 significant	 positive	
correlation was found between BMI and Hs-CRP scores 
(p=0.0001)

Also,	 there	 was	 significant	 positive	 correlation	
between	 age	 and	Qstroke	 scores	 (p=0.0001)	 however,	
no	significant	correlation	was	found	between	BMI	and	
Qstroke	scores	(p=0.8199)

Table 4: Correlation between Hs-CRP scores with 
Q stroke (%) scores by Karl Pearson’s correlation 

coefficient method

Variables
Correlation between Hs-CRP 

scores with
t-value p-value

Q	stroke	(%)	scores -0.5289 0.5987

There was no correlation found between Hs-CRP 
and	Qstroke	values	(p=0.5987)

DISCUSSION

The present cross-sectional study aimed to predict 
the risk of stroke in post-menopausal women wherein 
Hs-CRP	and	Qstroke	outcome	scales	were	used	as	stroke	
risk predictors.

The mean age of post-menopausal women 
undertaken	 for	 this	 study	was	 found	 to	 be	 52.5	 (S.D=	
5.365) as the menopausal age usually ranges between 40 
to 60 years.8

The	 mean	 BMI	 was	 26.02(S.D=	 3.315)	 which	
indicates overweight and obesity. The probable reason 
for this is the increased fatness and increased levels 
of physical inactivity seen in midlife and menopausal 
period.11 The mean Hs-CRP value was 3.512 
(S.D=2.087).	 Values	 above	 3.0	 mg/L	 are	 considered	
to be high risk of stroke. Presence of other risk factors 
like cholesterol levels, triglyceride levels will have an 
influence	 on	 hs-CRP	 value.	 Also,	 physical	 inactivity	



     142      Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1

decreases cerebral vascular tone and increases arterial 
compliance. Thus estrogen provides a protective shield 
against stroke before menopause.6

Positive correlation was found between BMI scores 
and increased hs-CRP levels. The reason for this is the 
underlying pathology of obesity. Additional fat tissue 
in the body requires more oxygen and nutrients which 
therefore needs blood vessels to circulate more blood to 
the fat tissue. This increases heart workload as it has to 
pump more blood through additional blood vessels. Also, 
obesity or increased body weight may increase heart rate 
and	reduce	body’s	ability	to	transport	blood	through	the	
vessels.17 Also, fat cells secrete several substances that 
have	 unfavourable	 effects	 on	 the	 body	 like	 increased	
inflammation,	hardening	of	arteries	and	blood	clotting.18 
As	hs-CRP	is	an	 inflammatory	marker,	 this	correlation	
was found to be positive. No correlation was found 
between age and hs-CRP levels. This might be due to 
exclusion	of	all	the	age	related	inflammatory	conditions	
which might have shown higher hs-CRP levels.

Correlation	 between	Qstroke	 scores	with	 age	was	
found to be positive. Aging leads to structural and 
functional changes in the blood vessel walls, leading to 
increased	arterial	wall	 stiffness	and	decreased	vascular	
distensibility.19 This can cause increased heart work load 
and	reduced	cerebral	blood	flow.	Thus,	Qstroke	scores	
will increase with increase in age and so will the stroke 
risk.	No	correlation	was	found	between	BMI	and	Qstroke	
scores. As BMI or obesity is associated with other risk 
factors like cholesterol and triglyceride levels, these 
factors are independent of age factor and can be present 
in any age group. This might be the probable reason of 
no correlation between the two variables.

Lastly,	 there	 was	 no	 correlation	 between	 the	 Hs-
CRP	and	Qstroke	scores.	The	reason	for	 this	might	be	
that both the outcome measures predicts stroke risk 
taking	into	account	different	factors.

There was a study done by Dibyaratna Patgiri et al 
which used Hs-CRP as a novel marker for determining 
stroke risk which concluded that the rise in Hs-CRP 
levels	can	be	identified	well	before	the	stroke	event	to	be	
used as a predictor of stroke risk.9

A study done by Julia Hippisley-Cox et al for 
derivation	 and	 validation	 of	 Qstroke	 algorithm	 shows	
that it is a valid measure of absolute stroke risk in the 
general population of patients free of stroke.10

Therefore,	 both	Hs-CRP	 and	Qstroke	 can	 be	 used	
as stroke risk predictors in post-menopausal women as 
well because both are reliable and proved to be valid in 
previous studies.

Limitations: This cross-sectional study was conducted 
on a small sample size.

Scope: Similar studies with higher study population 
can	 be	 undertaken	 for	 more	 accurate	 results.	 Women	
predicted with high stroke risk can be explained about 
the	lifestyle	modifications	that	need	to	be	done	in	order	to	
avoid the stroke event. Also, obese women can be given 
exercises or an aerobic training program for reduction 
in obesity and further reducing the chances of getting 
stroke.	Hs-CRP	 levels	and	Qstroke	scores	can	be	used	
as follow up records to compare previous reports which 
will be useful for the study population as feedback.

CONCLUSION

Post-menopausal women may have increased risk 
of stroke and this risk can be predicted using serum Hs-
CRP	levels	or	by	using	Qstroke	algorithm.
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ABSTRACT

Objective:	 To	 examine	 the	 effectiveness	 of	 stretching	 and	 strengthening	 of	 cervical	 muscles	 on	 neck	
mobility of lower cervical facet syndrome.

Design: A single system design

Setting: Outpatient clinic.

Participant:	A	65	years	old	male,	surgeon	by	profession,	with	neck	stiffness	(C5	to	C7	Facet	joint		Fusion)	
and pain on neck extension.

Intervention: Neck mobility exercises, stretching and strengthening exercises.

Main Outcome Measure: Neck Disability Index.

Results: The NDI and NRS scores remarkably indicated that strengthening and stretching of cervical 
muscles was helpful.

Conclusions: cervical stretching, strengthening and isometrics of neck helped a lot in relieving the patient 
of the symptoms and making his quality of life better.

Combination physiotherapy showed remarkable improvements as compared to only NSAIDS.

Keywords: Neck pain, Stretching, Strengthening, neck disability index, cervical facet joint syndrome.

INTRODUCTION

Neck pain is the most common public health 
problem	which	affects	both	personal	health	and	overall	
wellbeing of an individual1.	In	1933,	Ghormley	coined	
the term facet syndrome to describe a constellation of 
symptoms associated with degenerative changes of the 
lumbar spine2.

55% of facet syndrome cases occur in cervical 
vertebrae, and 31% in lumbar. This includes all the 
structures	 that	 are	 a	 part	 of	 the	 facet	 joint	 such	 as	 the	
fibrous	 capsule,	 synovial	 membrane,	 hyaline	 cartilage	
and bone3.	The	 prevalence	 of	 cervical	 facet	 joint	 pain	
may be as low as 26% or as high as 65%, depending on 
how aggressively it is sought4 .Neck pain due to cervical 
facet	joint	involvement	is	known	as	cervical	facet	disease	
or Cervical Osteoarthritis or Cervical Facet Syndrome. It 

is a structural deterioration of one or more of vertebral 
facet	 joints	 in	cervical	segment,	usually	upper	cervical	
segment.  It is more common in elderly and often lead 
to chronic neck pain is left untreated. It can also occur 
due	 to	 traumatic	 injuries	which	 further	 accelerates	 the	
degeneration process. It is also common with athletes 
involved in high impact repetitive motion in sports like 
baseball, football, golf, wrestling and gymnastics. The 
natural ageing process being the largest contributor for 
Facet syndrome.

With	 age	 the	 layer	 of	 cartilage	 covering	 the	 facet	
joint	in	the	cervical	vertebra	begins	to	deteriorate,	facet	
joint	 bones	 begin	 to	 rub	 against	 each	 other	 causing	
inflammation.	 This	 inflammation	 further	 triggers	 the	
development of osteophytes or bone spurs, that develop 
near	the	damaged	facet	joints;	in	an	attempt	to	stabilise	
a weakened spine. These osteophytes can compress or 

DOI Number: 10.5958/0973-5674.2019.00029.7 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         145      

irritate	the	nerve	roots	or	spinal	cord	near	the	facet	joints.	
This compression would produce further symptoms like 
pain, tingling, numbness and muscle weakness.

Facet	 joint	 osteoarthritis	 (FJOA)	 is	 intimately	
linked to the distinct but functionally related condition 
of	 degenerative	 disc	 disease,	 which	 affects	 structures	
in the anterior aspect of the vertebral column. FJOA 
and degenerative disc disease are both thought to be 
common causes of back and neck pain, which in turn 
have an enormous impact on the health-care systems 
and economies5.	Facet	joints	have	been	shown	capable	
of causing pain in the neck, upper and mid back, and low 
back with pain referred to the head or upper extremity, 
chest wall, and lower extremity in normal volunteers6,7,8.

Most often patient complaints of pain on cervical 
extension or rotation.

The most common symptoms are- Neck and shoulder 
Pain,	tenderness	in	the	neck	region,	headaches,	difficulty	
in bending, twisting or bearing heavy loads, decreased 
flexibility	 &	 range	 of	 motion	 of	 neck,	 sensation	 of	
creaking	 and	 popping,	 stiffness	 ,	 particularly	 more	 in	
the morning ,muscle fatigue in neck, shoulder and arm, 
ringing in the ears.

We	 undertook	 a	 single	 case	 study	 of	 neck	 pain	 &	
stiffness	 and	managed	 him	with	 physiotherapy	measures	
like	stretching	&	strengthening	exercises	for	the	neck	pain.

METHOD

Participant:	The	subject	was	a	65	years	old	man	whose	
chief	complaint	was	neck	pain,	decreased	neck	flexion	
and overall decrease in neck ROM. He also complained 
of neck pain on neck extension. He is a surgeon by 
profession, usually spends lot of time in using the 
computer for academic purposes and had developed 
a forward head posture. He is myopic and has started 
developing cataract.

He complained of neck pain since past 6 months 
before he come to us for treatment. His pain further 
aggravated on computer use for more than 30 minutes. 
He was unable to touch his chest with his chin. On neck 
extension	he	felt	pain	on	facet	joints.

Before starting the treatment we advised him to 
get	a	plain	radiograph	before	starting	the	treatment.	We	
saw	that	the	lower	cervical	vertebrae	(C5,C6	&	C7)	are	

fused	posteriorly	at	the	facet	joints	and	there	is	literally	
no movement happening at the lower cervical region on 
assessment.

However there are osteophytes on the anterior 
margins of vertebral bodies and no complaints of neural 
involvement like impingement and impaired sensation 
on examination.

Figure 1: Radiograph of cervical vertebra

STUDY MEASURES

Neck Disability Index:	 The	 NDI	 is	 a	 modification	 of	
the	 Oswestry	 Low	 Back	 Pain	 Disability	 Index.	 It	 is	 a	
patient-completed,	 condition-specific	 functional	 status	
questionnaire with 10 items including pain, personal 
care, lifting, reading, headaches, concentration, work, 
driving,	sleeping	and	recreation.	The	NDI	has	sufficient	
support and usefulness to retain its current status as the 
most commonly used self-report measure for neck pain9.
The NDI can be scored as a raw score10 or doubled and 
expressed as a percent 11. Each section is scored on a 0 to 
5	rating	scale,	in	which	zero	means	‘No	pain’	and	5	means	
‘Worst	imaginable	pain’.	Al	the	points	can	be	summed	to	
a total score. The test can be interpreted as a raw score, 
with a maximum score of 50, or as a percentage.

0 points or 0% means: no activity limitations, 50 
points or 100% means complete activity limitation.

A higher score indicates more patient-rated 
disability. There is no statement in the original literature 
on how to handle missing data. To use the NDI for patient 
decisions, a clinically important change was calculated 
as	5	points,	with	a	sensitivity	of	0.78	and	a	specificity	
of	0.8012.
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Mean	duration	of	the	test:	3	to	7.8	minutes9

Some benchmarks can be found in literature but 
methodologically they were not described and their 
validity and reliability are questionable Vernon and Moir 
presented the following interpretation:9

0-4points	(0-8%)	no	disability,

5-14points	(	10	–	28%)	mild	disability,

15-24points	(30-48%	)	moderate	disability,

25-34points (50- 64%) severe disability,

35-50points (70-100%) complete disability

PROCEDURE

The	 subject	was	assessed,	 the	base	 line	 scores	 	of	
Neck Disability index was noted. As pain was preventing 
from performing neck movements, he was advised for 
NSAIDS for 1 week. After which he was again assessed 
and his scores were recorded.

As the pain was under control, he was given 
Physiotherapy regimen, which was a combination 
therapy. The physiotherapy regimen included neck 
mobility exercises, self neck stretches and neck isometric 
strengthening exercises.

Neck	Mobility	exercises	 include:	Cervical	flexion,	
extension,	 side	flexion	 and	 rotation	 of	 available	ROM	
are performed. Each exercise was performed 2 times a 
day for 10 repetitions.

Self-neck	 stretches	 –	 which	 include	 cervical	
extensor stretching, stretching of trapezius, stretching 
of sternocleidomastoid muscle. Each of the exercise was 
performed 2 times a day for 5 repetitions.

Isometric strengthening exercise for neck- chins 
tucking in exercise (neck retraction exercises), isometric 
exercises	for	cervical	flexors,	extensors	and	side	flexors.	
The hold time for these isometric exercises were for 5 
seconds during each exercise. These exercises were 
performed 2 times a day for 10 repetitions.

He was taught the exercises in the physiotherapy 
department. And his Neck disability index was measured 
every week after post-physiotherapy treatment. The 
combination physiotherapy regimen was continued for 
5 weeks.

DATA ANALYSIS

Results of each clinical evaluation are presented in 
time series design. Baseline measurements were taken 
at 0 week, after which NSAIDS were given for 1 week. 
The patient was assessed and after that combination 
physiotherapy was given for a total duration of 5 weeks. 
The NDI and NRS scores were noted after the end of 
each week.

Chart-1: NDI Score pre and post intervention

RESULTS

The results of the clinical evaluation are presented 
in	 Chart	 1.	 Each	 displays	 significant	 improvements.	
As compared to the baseline measurement when the 
case was presented to us, after a week of analgesics 
medication the improvement was 10 %.

After the pain subsided on a combination 
physiotherapy treatment the neck disability index scores 
further	improved	significantly	by	46%.	The	improvement	
following	physiotherapy	treatment	was	significant.

DISCUSSION

It was found that neck mobility and neck disability 
index	 scores	 were	 significantly	 improved	 following	
combination physiotherapy after duration of 4 weeks. 
Neck	pain	is	a	most	crippling	condition	which	can	affect	
our	 daily	 lives.	 Baseline	 measurements	 were	 68%.	
Physiotherapy treatment could not be given as the pain 
was severe enough in NRS. After NSAIDs the scores 
came	 down	 by	 10%	 and	 was	 58%.	 Intervention	 was	
given after 1 week, as the pain subsided. At the end of 
each week of intervention the pain subsided gradually. 
Treatment continued for another 5 weeks post NSAIDS. 
After the end of 5 weeks of continuous physiotherapy 
treatment improvement was found to be by 46%.
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There	is	lot	of	literature	that	suggests	that	the	major	
protocols that can be used for neck pain should include 
low intensity training 13, neck mobility exercises which 
can be concentric exercise14 and isometric exercises15. 
It has also been found that a regular cervical stretching 
program for 4 weeks can decrease neck and shoulder pain 
and improving quality of life in normative population 
with chronic moderate to severe neck pain16.

A	study	by	Esther	Liyanage	et	al	also	showed	that	
Neck exercises and stretching along with ergonomic 
intervention	 proved	 more	 beneficial	 than	 ergonomics	
alone for neck pain in computer Professionals with neck 
pain17.	At	the	end	of	the	session	the	subject’s	symptoms	
were	relieved	and	could	do	his	ADLs	much	easily.

Study Limitation: The study could have been followed 
up for a longer duration. Other scoring parameters can 
be considered. If possible the study can be conducted as 
an experimental study for a larger sample size.

CONCLUSIONS

It was found that with the help of analgesic as the pain 
subsided to a tolerable level, physiotherapy treatment 
was commenced. After undergoing the treatment for 4 
weeks	 there	 was	 significant	 improvement	 in	 the	 neck	
disability index scores.

Ethical Clearance: Informed consent from the patient 
was taken.

Source of Funding: Self funding.
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ABSTRACT

Background: Neck pain is a frequent and disabling complaint in general population. Roughly about two 
third of general population have neck pain at some point of their lives. Prevalence is high in the middle aged 
people. Clinically, patients with neck pain usually report aggravation of their symptoms with reading. This 
indicates possible compromise of the neuro musculoskeletal structures of the neck. 

Purpose: To	find	whether	neural	 tissue	mobilization	could	 reduce	pain,	 improve	 functional	activity	and	
improve ROM in patients with cervicobrachial pain.

Aim: To	study	the	effectiveness	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.	between	the	age	group	25-40years.

Objective: To	find	out	the	effect	of	neural	tissue	mobilization	in	reducing	pain,	improving	functional	activity	
and	improve	cervical	ROM	in	subjects	with	cervicobrachial	pain.

Method: The	 study	 was	 conducted	 on	 37	 subjects	 between	 25-40	 yrs	 with	 cervicobrachial	 pain	 and	
according to the inclusion and exclusion criteria were recruited in the study. NPRS, cervical ROM and NDI 
was assessed pre and post treatment.

Result: P value less than 0.05 for NPRS, cervical ROM and NDI.

Conclusion: Neural	tissue	mobilization	is	effective	in	reducing	pain,	improve	cervical	ROM	and	improve	
functional	activity	in	subjects	with	cervicobrachial	pain	between	the	age	group	25-40	years.

Keywords: Cervicobrachial pain, Neural tissue mobilization.

INTRODUCTION

Neck pain is a frequent and disabling complaint in 
general population 1. Roughly about two third of general 
population have neck pain at some point of their lives2. 
Prevalence is high in the middle aged people3.	With	an	
increasing sedentary population, the prevalence of neck 
pain will continue to rise4.

The anatomical and biomechanical nature of the 
cervical spine encourages mobility at the cost of stability 
and strength. This is the reason why cervical pain and 
dysfunction are more common, particularly because of 
poor spinal posture. Reading for extended periods with 
poor neck posture has been considered as a risk factor 
for neck pain. Clinically, patients with neck pain usually 
report aggravation of their symptoms with reading. 
This indicates possible compromise of the neuro 
musculoskeletal structures of the neck5-12.

Neck pain may also radiate to the regions like 
shoulder, head or upper arm. Many patients also 
complaints	of	 stiff	neck	and	 if	neck	pain	 involves	any	
neural component patient will experience numbness, 
tingling	or	weakness	 in	 arm,	hand	 and	fingers,	 known	
as cervicobrachial pain syndrome often associated with 
neural dysfunction. Such dysfunction is caused by both 
the physiology and mechanics of the nerves leading to 
patients symptoms and limited range of motion of upper 
extremity and cervical ROM13.

Cervicobrachial pain is encountered commonly in the 
evaluation	of	the	neck	pain	that	may	result	in	significant	
discomfort and functional limitations and disability. It is a 
condition caused by the compression of the nerve root in 
cervical spine that commonly manifests as neck pain and 
it may also radiate from the neck into the distribution of 
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the	affected	nerve	root.	It	might	be	unilateral	or	bilateral.	
Patients with cervicobrachial pain often report neck pain; 
however, they most frequently seek treatment to address 
their arm pain. People with neck pain combined with 
upper extremity symptoms experience greater levels of 
disability	 than	 do	 people	 with	 neck	 pain	 alone.When	
the condition becomes chronic, it is likely to become 
persistent problem that impacts unfavourably on an 
individual’s	physical	health14. The most recent study for 
the natural history of the cervicobrachial pain reported 
reoccurrence rate to be as high as 32%15. Despite of 
its large impact, there are no clear guidelines for the 
management of cervicobrachial pain.

Neural mobilization is a set of techniques designed 
to restore plasticity of the nervous system, it could be 
defined	 as	 the	 ability	 of	 the	 nerve	 and	 its	 associated	
structures to shift in relation to each other structures16,17. 
The goal of neural mobilization is to increase the 
flexibility	 of	 collagen	 that	 maintains	 the	 integrity	 of	
the nerve, thus improving movement or excursion 
of the nerve in relation to its interface18. Few studies 
with	 specific	 inclusion	 criteria	 have	 utilized	 neural	
tissue mobilization and demonstrated better reductions 
in pain with improved functional outcomes19. This 
treatment approach focuses on passive mobilization 
of mechanically sensitized neural tissue structures 
with	 a	 primary	 objective	 of	 restoring	 appropriate	
neurodynamics19-24. Neural tissue mobilization improve 
neurophysiological and neuromechanical functions of 
the peripheral nervous system24-28. This technique is 
based on the sliding principle of neural tissue excursion 
which consists of an alteration of combined movements 
of	 at	 least	 two	 joints,	 in	which	 one	movement	 causes	
elongation of the nerve bed hence accelerating tension 
in the nerve, whereas the second movement reduces 
the length of the nerve bed that unloads the nerve, 
maintaining it in its relaxed position thus diminishing 
intra neural pressure. This technique aim to mobilize 
a nerve with a minimal increase in tension and are 
thought to result in a larger longitudinal excursion than 
techniques which simply elongate the nerve bed.29

Aim: To	 study	 the	 effectiveness	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 
activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain between the age group 25-40years.

Objective: To	 find	 out	 the	 effect	 of	 neural	 tissue	
mobilization in reducing pain, improving functional 

activity	 and	 improve	 cervical	 ROM	 in	 subjects	 with	
cervicobrachial pain.

MATERIAL AND METHOD

It was an experimental study conducted on 37 
patients with cervicobrachial pain between the age group 
25-40years	was	taken	from	MVP’s	hospital	and	research	
centre Physiotherapy OPD. Convenient sampling 
method was used in the study.

Materials used were:

 1. Pen

 2. Consent form

 3. Assessment form

 4. NPRS scale

 5. NDI questionnaire

	 6.	Goniometer

Inclusion Criteria:

	 1.	Subjects	with	informed	consent.

 2. Age group of 25-40 years.

 3. Both sex

 4. Neck pain radiating to upperlimb (unilateral)

	 5.	Limited	cervical	ROM

 6. Articular dysfunction at cervical spine

	 7.	Positive	ULTT	for	median	nerve

Exclusion Criteria:

	 1.	Red	 flags	 for	 a	 serious	 spinal	 condition	 (e.g.	
infection, tumors, osteoporosis, spinal fracture, 
etc.) 

 2. Diagnosed central pain syndrome

 3. Surgery of cervical or thoracic spine

	 4.	Limited	shoulder	ROM

 5. Neurological disease

 6. Cervical rib

 7. PIVD of cervical region

	 8.	Bilateral	radiating

	 9.	Brachial	plexus	injury
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PROCEDURE

Permission from The Head of Institution and 
approval from Institutional Ethical Committee was 
obtained.	 Subjects	 which	 were	 clinically	 diagnosed	
with chronic neck pain were screened according to the 
inclusion and exclusion criteria and informed consent 
was taken. Intervention was given for twice a week for 4 
weeks	(8	sessions)

Baseline measurement of NPRS, Neck Disability 
Index	 (finding	 the	 level	 of	 disability	 in	 patients	 with	
cervicobrachial pain) and Cervical ROM were assessed 
before intervention and at the end of the last day 
of intervention. The patients received neural tissue 
mobilization	technique	were	instructed	to	lie	supine	(flat	
on	 their	back).	The	 ‘sliding’	 technique	uses	movements	
that lengthens the median nerve bed (elbow and wrist 
extension	 alone	 or	 combined	 with	 neck	 lateral	 flexion	
or rotation away from the symptomatic arm). Shoulder 
abduction up to 90 degrees will preload the neural tissues 
during manual therapy techniques and nerve gliding 
exercises. Depression and abduction of shoulder, elbow 
extension,	forearm	supination,	wrist	and	fingers	extension	
and	cervical	spine	contralateral	side	flexion.		INTENSITY:	
20-30 slow oscillation per session30.	FREQUENCY:	twice	

a week for four weeks. Along with it sensory TENS of 
frequency 4Hz and pulse duration 0.1s was given to the 
subjects	for	15mins	after	the	initial	treatment.

Figure 1: Neural tissue mobilization for median 
nerve (right side)

RESULT

Table 1: Intra group comparison of Pain (NPRS), NDI and Cervical ROM

Outcome measure Pre Rx Post RX t value P value
NPRS 6.35	±	0.82 3.14 ± 0.92 27.46 <0.0001
NDI 41.00 ± 7.04 24.54 ± 7.37 25.58 <0.0001

Cx Flexion 58.03	±	9.62 65.27 ± 9.93 15.24 <0.0001
Cx Extension 51.11 ± 9.71 57.68	±	10.07 10.30 <0.0001

Cx lat flex to Right 22.46 ± 7.54 28.57	±	7.65 10.73 <0.0001
Cx lat flex to Left 23.16 ± 5.64 29.19 ± 6.62 14.11 <0.0001
Cx Rotation Right 66.43±11.69 73.16±10.70 16.81 <0.0001
Cx rotation to Left 67.57±9.95 74.22±9.26 8.77 <0.0001

Result: The Pain (NPRS), NDI scores and Cervical 
ranges	(Cx	ROM)	improved	significantly	after	treatment.

DISCUSSION

Neural Tissue Mobilization on NPRS: Selvaratnam 
,Matyas in their study said that- neural mobilization 
causes movement of adhered nerve and dura matter 

with restoration of normal mechanics of surrounding 
connective tissue accompanied with pain reduction31.

Cynthia	L	Brown,	Kerry	K	Gilbert	in	their	study	said	
that during neural mobilization various physiological 
changes takes place within the mechanical interface 
of nerve and changes the intraneural mechanics. The 
improvement	 is	 may	 be	 due	 to	 blood	 flow,	 axonal	
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transport, or temperature and re-myelination of nerve 
may	also	take	place.	Also,	there	may	be	fluid	movement	
in the mechanical interface with gliding movement 
which reduces the probability of adhesions in the nerve, 
which may also reduce the pain32.

Virali R. Raval, Vinod Babu. In their study concluded 
that patients in group A i.e. who received neural tissue 
mobilization along with traction shows better results in 
improving NPRS and NDI compared to patients in group 
B	or	C,	the	effect	of	neural	mobilization	may	be	because	
Neural tissue mobilization techniques focus on restoring 
the ability of the nervous system to tolerate the normal 
compressive, friction, and tensile forces associated with 
daily and sport activities, the clinical assumption is that 
these sliding techniques result in a larger longitudinal 
excursion of the nerve with a minimal increase in strain 
on impinged or tensed nerve. Nerve sliding elongates 
the nerve bed which elongates the nerve, increases 
the nerve tension and intraneural pressure reduces the 
intraneural	blood	flow	in	the	oedematous	neuropathies.	
Dynamically altering intraneural pressure may result in 
a	 ‘pumping	 action’	 or	 ‘milking	 effect’	 with	 beneficial	
effects	 on	nerve	hydration	 as	 it	 facilitates	 the	 removal	
of the intra neural oedema when correctly applied and 
hence brings about a reduction in symptoms33.

Neural Tissue Mobilization on NDI: Nee RJ, Butler 
D. Neural mobilization gives positive impact on cervical 
neck disability by improving intraneural circulation, 
which	improves	axoplasmic	flow,	hence	improving	neural	
connective tissue viscoelasticity and reducing the sensitivity 
of	AIGS	(Abnormal	impulse	generating	sites)34.

Cato A Basson, Aimee Stewart, in their study 
said	 that	 neural	 tissue	 mobilization	 is	 effective	 in	
improving NDI the reason may be. NM is said to 
affect	 the	 axoplasmic	 flow,	 movement	 of	 the	 nerve	
and its connective tissue improves the circulation of 
the nerve by alteration of the pressure in the nervous 
system and dispersion of intraneural oedema. NM can 
also decrease the excitability of dorsal horn cells. NM 
is	 an	 intervention	 that	 is	 aimed	 at	 affecting	 the	 neural	
structures or surrounding tissue (interface) directly or 
indirectly through neural mobilization. The interface can 
be mobilised by mobilising the tissue surrounding the 
nerve, along the course of the nerve35.

Kim	 DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	
concluded	that	there	was	significant	difference	between	
the pre intervention and post intervention in NPRS, 

NDI,	ROM	and	deep	flexor	endurance	in	the	group	who	
received neural tissue mobilization36

Neural Tissue Mobilization on Cervical ROM: Kim	
DG,	 Chung	 SH,	 Jung	 HB	 In	 their	 study	 concluded	
that	 there	 was	 significant	 difference	 between	 the	 pre	
intervention and post intervention in NPRS, NDI, ROM 
and	 deep	 flexor	 endurance	 in	 the	 group	who	 received	
neural tissue mobilization36.

Miriam	Marks,	T	Schottker	Koinger	 in	 their	study	
said that ROM is improved by neural tissue mobilization 
to a lesser extent, this may be explained by the improved 
gliding and sliding of neural tissue leading to reduced 
interference of cervical motion37. 

Jason M-  in their study said that - Neural 
mobilization	 had	 an	 immediate	 hypoalgesic	 effect	
on	 C-fiber	 mediate	 pain	 perception	 via	 thermal	 pain	
sensitivity testing. Furthermore, Neural mobilization 
techniques resulted in improvements in elbow extension 
ROM	 and	 decreased	 intensity	 of	 specific	 sensory	
descriptors during neurodynamic testing.

CONCLUSION

Neural	tissue	mobilization	is	effective	in	reducing	pain,	
improve	ability	and	cervical	ROM	in	subjects	between	the	
age group 25-40years with cervicobrachial pain.

Limitation of Study

 1. No follow up was done after said duration of study 
hence, long term outcome of treatment technique 
were not evaluated.

 2. Improvement in strength were not measured.

 3. Home exercise program were not taught to the 
patients.
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ABSTRACT

Background: Stroke is the second leading cause of death globally, and the human and economic consequences 
are	profound.	Although	evidence	indicates	that	gender	differences	in	stroke	risk	factors	are	marginal,	the	
impact of stroke has been shown to be stronger in women.

Method:	In	this	cross-sectional	study,	60	participants	30	male	and	30	female	who	suffered	from	stroke	were	
included based on inclusion and exclusion criteria. If participants agreed to participate in the study then the 
written	informed	consent	was	obtained.	Demographic	data	and	research	question	specific	data	were	obtained.

Result:	30	Male	(Mean	Age	:	59.13,	Mean	Duration	:	8.98	month)	&	30	Female	(Mean	Age	:	61.43,	Mean	
Duration	:	7.48	month)	were	included	in	the	study.	There	is	significant	relation	between	activity	limitations,	
participation	restriction,	community	reintegration	among	male	and	female.	There	is	no	significant	difference	
in activity limitation, participation restriction, and community re-integration between male and female.

Conclusion:	Study	findings	have	shown	that	positive	correlation	between	activity	limitation,	participation	
restriction,	 and	 community	 reintegration	 is	 there	 in	 both	male	 and	 female	 participants.	Gender	 specific	
difference	 among	 activity	 limitation	 and	 participation	 restriction	 and	 community	 integration	 found	 no	
significant	difference	between	male	and	female.
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INTRODUCTION

Traditional health indicators were morbidity and 
mortality	but	the	approval	of	the	International	Classification	
of	Functioning,	Disability	and	Health	(ICF)	by	the	World	
Health Assembly has given new insight to measure health. 
Due to which health is now explained by bio psychosocial 
view considering personal and environmental factors. 
This model focuses on Body structure, function, Activity 
and	Participation.	This	conceptual	model	or	classification	

not only acknowledges the dysfunction or deviation of 
bodily function and structure in the form of impairments, 
but it also encapsulates the burden of activity limitations 
and participation restrictions experienced by the patients 
in his or her unique architectural-, social- and attitudinal 
environment.1

Stroke is the second leading cause of death globally, 
having profound human and economic consequences 
and	is	major	cause	of	disease	burden.	As	per	the	Global	
Burden of Disease Report, for high-income countries 
stroke is the third leading cause and for low to middle-
income countries stroke is t    he seventh leading cause 
of disease burden.2 Physical impairments, cognitive or 
emotional disturbances and communication disorders 
resulting	 from	 stroke	 is	 likely	 to	 result	 in	 affected	
interpersonal relations or social isolation.3

Although	evidence	indicates	that	gender	differences	
in stroke risk factors are marginal,4 the impact of stroke 
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has been shown to be stronger in women. 5 It has also 
been noted that women tend to fare worse than men after 
stroke as more women are dependent on others for self-
care activities than men 6. The fact that stroke occurs 
later in life among women than men put them at a greater 
risk of functional disability and institutionalization.7

Activity	 limitations	 are	 defined	 as	 difficulties	 an	
individual may have in performance of activities. Social 
Participation	 is	 defined	 as	 an	 individual’s	 involvement	
in life situations; social participation is increasingly 
being recognized as an important aspect of life. Social 
participation is a component of human functioning that 
reflects	 the	 complexity	 of	 a	 person’s	 roles	 beyond	 the	
performance of activities of daily life.8	 Community 
reintegration	is	defined	as	the	opportunity	an	individual	has	
to live in the community with the already present condition 
(after a state of ill-health like stroke) and be valued for his/
her uniqueness and abilities, like everyone else.9

Stroke risk factors in male and female does not vary 
a	lot	but	the	fact	that	women	are	likely	to	be	affected	by	
stroke at later age causes more functional dependency 
in	them.	Gender	based	work	allocation	in	Indian	society	
assigns more of house hold work to be managed female 
which	is	likely	to	have	different	impact	of	stroke	in	male	
and female survivors. Considering the gender based 
variations in the roles responsibilities stroke may have 
different	impact	in	social	participation	and	reintegration.

METHOD

This is the Cross sectional study included 60 stroke 
patients (30 male and 30 female) selected with convenient 
sampling based on eligibility criteria. Participant 
diagnosed	 with	 first	 ever	 stroke,	 medically	 stable	 and	
discharged from Hospital (Discharge duration minimum 
6 weeks) were included in the study. Participants having 
cognitive impairment (Hindi MMSE score < 24) were 
excluded from the study. These participants were 
explained about the study and if they agreed to participate 
written informed consent was obtained. Demographic 
data were collected like age, name, gender, occupation, 
duration, contact number. Data Collection was done 
by asking information and scoring done for Barthel 
index,	 London	 handicap	 scale,	 functional	 ambulation,	
community reintegration questionnaire. This evaluation 
took around 25 to 30 min with each participant.

Activity limitation in the study is measured on 
Barthel index which is used to measure activities of 
daily living and is having good reliability, validity and 
adequate responsiveness to assess activity of daily 
living among stroke patients 10 and is found appropriate 

outcome measure for stroke trials and practice.11 It 
consists of 10 items feeding, bathing, grooming, bowel, 
bladder, transfer, mobility, toilet use, stairs .Total score 
is 100.The patient were graded according to the level 
of activity limitation. 0 indicates unable to perform the 
activity independently while10 indicates able to perform 
the activity independently.

Participation restriction in the study is measured 
on	 London	 Handicap	 Scale,	 which	 consists	 of	 6	
parameters mobility, physical activities, occupation, 
social	integration,	orientation,	economic	self-sufficiency	
.The	findings	were	graded	according	to	the	disadvantage	
as no, mild, minimal, moderate, severe, very severe 
.The sum of all the 6 parameters plus 0.456 gives the 
final	value.	Minimum	scale	value	 is	0	which	 indicates	
total disability and Maximum scale value is 1.00 which 
indicates normal function. 12

Community	 Integration	 Questionnaire	 is	 used	
to	 find	 community	 re	 integration	 in	 the	 study.	 This	
questionnaire consists of 3 component home integration, 
social integration, and integration of productive activities 
.The total score is obtained by summation of all the 
three	 components.	The	highest	CIQ	 score	 for	working	
participant	 is	 29.The	 highest	 CIQ	 score	 for	 retired	
participant	 is	 28.	 In	 this	 questionnaire,	 Total	 Home	
Integration score is 10; Social Integration score is12; 
Integration into Productive Activities score for working 
participant is 7 and for retired participant it is 6.13

RESULTS

Spearman	Rank	Order	correlation	was	used	to	find	
association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients. Mann whitney test was used to 
compare activity limitation, participation restriction and 
community integration among male and female stroke 
patients.

The study included 60 stroke patients matching the 
eligibility criteria. 30 Male (Mean Age of 59.13, Mean 
Stroke	Duration	of	8.98	month)	and	30	Female	(Mean	
Age	 of	 61.43,	 Mean	 Stroke	 Duration	 of	 7.48	 month)	
were included in the study. Demographic details of the 
study participants are shown in below mentioned Table 1 

Table 1: Demographic details

Gender Numbers Mean Age
Male 30 59.13

Female 30 61.43
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Association between activity limitation, participation 
restriction and community integration among male and 
female stroke patients is shown in Table 2.

Table 2: Component Correlation

Gender Component r-value p- value

MALE
BI-CIQ 0.3892 0.0335
BI-LHS 0.3559 0.0536
LHS-CIQ 0.3964 0.0301

FEMALE
BI-CIQ 0.4235 0.0197
BI-LHS 0.4983 0.0051
LHS-CIQ 0.6423 0.0001

While	 seeing	 the	 correlation	 among	 the	 different	
components in male stroke patients activity limitation 
(BI)	score	is	significantly	and	positively	correlated	with	
and	community	integration	(CIQ)	score	(r-value=0.3892	
and	 p–	 value=0.0335)	 and	 participation	 restriction	
(LHS)	 score	 (r-value=0.3559	 and	 p-value=0.0536)	
community	integration	(CIQ)	score	is	significantly	and	
positively	correlated	with	participation	restriction(LHS)	
score	(r-value=0.3964	and	p-value=0.0301).	Seeing	the	
level of correlation as shown in table 2 all the parameters 
are showing moderate correlation (r< 0.5) in male.

The	correlation	among	the	different	components	in	
female	 stroke	 patients	 significant	 positive	 correlation	
is found in between activity limitation and community 
integration	 (r-value=0.4235	 and	 p–	 value=0.0197)	
and activity limitation and participation restriction 
(r-value=0.4983	 and	 p-value=0.0051)	 and	 between	
community integration and participation restriction 
which	is	significant	(r-value=0.6423	and	p-value=0.0001)

Seeing the level of correlation as shown in table 2 
only Social participation and community integration in 
female	 is	 showing	 strong	 correlation	 (r	 =	 0.6423)	 but	
rest other parameters are showing moderate correlation 
(r< 0.5) in female stroke patients.

Table 3: Gender specific difference

Scale Mean 
(male)

Mean 
(female) z-value p-value

BI 72 65.66 -1.736 0.083
CIQ 5.467 5.333 -0.666 0.5
LHS 0.701 0.75 -1.45 0.147

Activity limitation (Barthel Index) score among 
male was 72 + 15.29 (mean + SD) and for female 
was	 65.66	 +	 15.46	 (mean	 +	 SD)	with	 non	 significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(	 r-	 value	 -1.736=and	 p-value=0.083).	 Community	
Integration	 (Community	 Integration	 Questionnaire)	
score for male was 5.467 + 2.315 (mean + SD) and for 
female	=5.333	+	2.139	(mean	+	SD)	with	non-significant	
difference	 between	 male	 and	 female	 stroke	 patients	
(r-value=-0.666	and	p-value=0.5).	

Participation	 restriction	 (London	 Handicap	 Scale)	
score for male was 0.7010 + 0.1310 (mean + SD) and 
for female was0.75 + 0.1150(mean + SD) with non-
significant	 difference	 between	male	 and	 female	 stroke	
patients	(r-value=-1.450	and	p-value	=0.147)	

Thus although in our study male stroke patient had 
less activity limitation and better community integration 
compared to female stroke patients, while female had less 
participation restriction compared to male stroke patients 
there	 is	 no	 significance	 difference	 Activity	 limitation,	
Participation restriction, Community Integration was 
found between male and female stroke patients

DISCUSSION

Data Analysis in the study has found positive 
correlation between activity limitation, participation 
restriction, and community reintegration in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	 community	 reintegration.	 These	 findings	 are	
line	with	finding	of	study	done	by	Hamzat	et	al	which	
shown	 a	 significant	 correlation	was	 observed	 between	
functional ability and each community reintegration 
and participation restriction in female stroke survivors 
of Ibadan.14 In our study strong correlation between 
participation restriction and community integration 
has been found in female stroke patients but in male 
patient moderate correlation between participation 
restriction and community integration has been found. 
Activity limitation has shown moderate correlation with 
participation restriction and community integration in 
both male and female stroke survivors which is indicating 
participation restriction and community integration is 
likely	to	be	affected	by	not	only	activity	limitation	but	
other factors may also be contributing to it. The other 
factors as found in the study done by Jenita PC et al15 
may be age, self-esteem, depression etc. 
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While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants this does not support the 
study assumption that increased stroke-related activity 
limitation ,participation restriction and community 
integration is likely to be there in female stroke survivors 
as compared to male stroke survivors. This can be 
justified	by	variation	in	findings	reported	as	some	studies	
findings	are	suggesting	that	after	stroke	women	have	less	
favorable outcome as compared to male16,17 while other 
studies	are	 there	 reporting	no	difference	 in	post	 stroke	
outcome between male and female.18,19

CONCLUSION

Study	findings	have	shown	that	positive	correlation	
between activity limitation, participation restriction, 
and community reintegration is there in both male 
and female participants. This means that less activity 
limitation shows less participation restriction and 
better	community	reintegration.	Level	of	correlation	in	
the study is mostly moderate which shows that social 
participation and community integration is likely to be 
influenced	by	factors	other	than	activity	limitation.

While	seeing	the	gender	specific	difference	among	
activity limitation and participation restriction and 
community	 integration	 found	 no	 significant	 difference	
between male and female which is not displaying 
any	 increased	 affection	 among	 female	 participants	 as	
compared to male participants.
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ABSTRACT

Pain	 is	 the	most	commonly	used	word	when	 it	comes	 to	Health.	There	are	various	branches	 in	 the	field	
of medicine which uses invasive and non invasive techniques to help a patient to get rid of this pain. The 
common principles of these techniques when dealing with pain removal are suppression of pain conduction 
or remove the source of the pain. Among alternative medicines, “Mudras” is an age old technique from the 
time	of	Vedas	and	Puranas,	which	is	non	invasive.	This	technique	uses	the	finger	tips	of	both	the	hands	to	rid	
the	body	of	various	diseases	and	disorders.	It	is	easy	to	practice,	simple	yet	effective.	The	Field	of	dentistry	
is ever expanding to meet the needs of both the patients and the dentist in terms of newer technique and 
newer technologies. In spite of all the possible comforts, due to long hours of practice, the doctor/dentist 
may succumb to pain due to wrong posture or due to use of any position for long hours. In such cases doing 
yoga mudra not only relieves pain but also aids in overall well being of the person. This article gives an 
overview	of	various	mudras	which	can	be	done	by	any	person	with	or	without	any	ill	health	for	their	benefit.
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INTRODUCTION

Health is most important in this world.  Nothing 
can substitute it. Pain is a universal phenomenon 
experienced	by	young	&	old	alike.	There	 is	no	one	on	
this earth who has not experienced it. In this fast life, 
pain has become an integral part of our smart life. Pain 
may range from mild discomfort to being very severe. 
Sometimes the severity of pain is such that the quality 
of	 life	 is	 compromised	 due	 to	 pain.	 Invasive	 &	 non	
invasive techniques are available to deal with pain. 
Complementary	&	alternative	medicines	 refer	 to	 those	

practices/ therapies that help patients to recover fast, but 
without	any	scientific	proof.1

Integrated medicines are those which are used along 
with conventional medicines. Some of them are light 
therapy, magnetic therapy, homeopathy, naturopathy, 
chiropractic, energy medicine, pranic healing yoga, 
aromatherapy, hypnotherapy, massage, osteopathy, 
reflexology,	 relaxation	 therapies,	 spiritual	 healing	 and	
tai chi and acupuncture.1

Ergonomics	 is	 the	 study	 of	 people`s	 efficiency	
in	 their	 environment.	 Literatures	 have	 shown	 a	 high	
prevalence of musculoskeletal disorders among dentists. 
The sedentary nature of work together with altered 
posture and lack of application of ergonomic principles 
can	result	in	the	imbalance	of	specific	group	of	muscles.2 

Occupational health hazards due to dental practice 
among dental professionals are on a continuous rise 
resulting	in	a	significant	negative	impact	on	the	overall	
quality of life. Dentists tend to assume stressful body 
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positions due to work place restrictions, and to obtain 
better access and visibility to the operating site.2 
This leads to fatigue of the practitioner, which over a 
long period of time cause decline in the health of the 
practitioner.	The	‘doctor’	becomes	the	‘patient’.

In Sanskrit mudras means “seal, mark or sign”, 
which is physical equivalent or representation of a 
mantra. Mudra can be perceived as a hand posture with 
a	 specific	 pattern	 of	 finger	 configurations.	 Complex	
mudras can be constructed from simple mudras with 
modifications.3

A Mudra/Yoga mudra is a symbolic or ritual 
gesture.	It	is	seen	in	Hinduism,	Buddhism.	While	some	
mudras involve the entire body, most are performed 
with	 the	 hands	 and	 fingers.1 It is used not only as a 
complementary medicine, but also in various dance 
forms	like	Bharatanatyam,	Kathakalli,	Mohiniayyam.1

Yoga Mudras is a non-invasive technique which 
is	 beneficial	 to	 anyone	willing	 to	 practice	 it.	The	main	
principle	 behind	 the	 ‘Yoga	Mudras’	 is	 that	 the	 body	 is	
comprised	of	‘Panchabhoota’	namely,	Agni,	Vayu,	Akasha,	
Prithvi, Varuna/Jala. Any disturbance or imbalance in 
these will lead to ill health. 4 By manipulating these 5 
elements	(energies)	with	the	use	of	fingers,	we	can	bring	
back	the	balance.	This	technique	uses	the	tips	of	fingers	&	
can be done at anytime of the day.

Each	 of	 our	 fingers	 represents	 the	 5	 elements:	
Thumb	symbolizes	fire/Agni,	fore	finger	symbolizes	air/
vayu,	the	middle	finger	for	space/	akasha,	ring	finger	for	
earth/prithvi	 and	 little	 or	 small	 finger	 symbolizes	 jala/
water 4,5,6

Some of the disorders are due to increase / decrease 
in any of the elements. Of these elements, Agni is the 
‘Adhipathi’.	 It	 is	 said	 that	 agni	 influences	 the	 other	
elements.	 By	 placing	 any	 of	 the	 fingers	 at	 the	 base	
of the thumb, that particular element decreases. To 
increase any element, the thumb is placed at the base of 
the	particular	finger.	At	the	end	of	the	day,	 the	mudras	
should	be	concluded	by	 ‘Prana	mudra’.	There	are	 few	
mudras which need to be performed every day for at 
least 10 minutes to maintain vital health. Ideally both 
hands	must	be	used	for	mudras.	They	are	Gnana,	Prithvi,	
Apana, Prana, Shoonya vayu, Dhyana mudras. 4 

If	the	right	half	of	the	body	is	in	pain,	use	the	fingers	
of the left hand and vice versa to do mudra.

METHOD OF PRACTICE

The	 tips	 of	 the	 fingers	 should	 touch	 each	 other	
lightly.	The	rest	of	the	fingers	should	be	comfortable,	as	
straight as possible. Mudras can be done while standing, 
sleeping,	walking,	 listening	 to	music,	 jogging,	 reading	
paper, watching TV.  Each mudra should be practiced 
for at least 15 minutes. For chronic ailments, each mudra 
should be done for 50 minutes followed by 15 minutes 
of Prana mudra. If it is not possible to do the mudras at 
a stretch, you can split each mudras, 3 sessions of 15 
minutes each followed by 15 minutes of Prana mudra.

Prana mudra is formed by placing the tips of the 
thumb,	ring	finger	and	little	finger	together,	whereas	the	
other	fingers	get	extended.	This	type	of	mudra	increases	
the vitality and reduces nervousness and fatigue.5

The following are few mudras which can be practiced 
in our daily life to combat pain due to work related 
musculoskeletal disorders.3-10 Not only these mudras 
combat pain; they also help in general well being. There 
are various mudras practiced in dentistry (Fig 1).

Gnana	mudra Prana mudra Prithvi mudra Varuna mudra Apana mudra

vayu surabhi 
mudra

Merudanda 
mudra

Merudanda 
mudra

Apana vayu 
mudra

Shoonya mudra Sandhi mudra Shoonya vayu mudra

Samana Mudra Sahaja	shanka	mudra Dhyana mudra

Figure 1: Mudras to combat Musculoskeletal disorder
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Table 1: Mudras to combat Musculoskeletal disorder

Type of 
Musculoskeletal 

Disorder
Mudras Practiced

Backache

Merudanda mudra (both hands)
Sahaja	shanka	mudra
Vayu surabhi mudra

Prana mudra

Pain & Aches
Shoonya vayu  mudra
Vayu surabhi mudra

Prana mudra

Headache

Apana vayu  mudra
Samana mudra(both hands)

Namaste mudra
Prana mudra

Joint pains

Sandhi mudra (both hands)
Vayu mudra

Varuna mudra
Prana mudra

Numbness
Shoonya mudra

Shoonya vayu  mudra
Prana mudra

CONCLUSION

Mudras can be used by people of all walks of 
life. It is the belief of the authors that mudras need 
to	 be	 experienced	 by	 each	 one	 to	 know	 the	 benefits.	
Mudras can be used for a variety of ailments. Only a 
few of the mudras have been given here. For exhaustive 
study of mudras, books are available in all languages. 
Internet search reveals numerous sites of alternative (or) 
complementary medicines. The authors have followed 
these	 mudras	 and	 have	 found	 profound	 benefits	 with	
varying degrees. As with any alternative, complementary 
medicines, it all depends on ones faith and beliefs. 
Never stop other medicines when doing mudras. It 
is a complementary therapy. Sometimes alternative 
therapies	 are	 beneficial	when	 the	 routine	 therapy	does	
not	 provide	 sufficient	 relief.	 Only	when	 the	 source	 of	
pain	and	discomfort	is	identified	and	removed,	will	the	
person	be	really	benefitted	by	mudras.
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ABSTRACT

Background: Diabetes is fast gaining the status of a potential epidemic in India with more than 62 million 
diabetic individuals currently diagnosed with the disease. Diabetic peripheral neuropathy is a common 
complication	of	diabetes	that	can	cause	significant	morbidity	and	mortality.

Aims and Objectives: The aim of the study is to determine the prevalence of Diabetic Neuropathy in Urban 
population of Ahmednagar City.

Material and Method: Study Design is a cross-sectional study in Ahmednagar City. Study Period is from 
October	 2017	 to	March	 2018.	Convenient	 sampling	was	 done.	The	 patients	were	 given	 a	 questionnaire	
which was to be self-administered followed by clinical examination done by the therapist.

Results: The prevalence of diabetic neuropathy among diabetics was found to be 6.25% for pure neuropathy 
and	 is	 42.70%	 for	 patients	 with	 only	 significant	 clinical	 examination.	 Higher	 prevalence	was	 found	 in	
patients	with	hypertension,	hyperlipidemia,	chronic	diabetic	patients	as	well	as	obese	subjects.

Keywords: Diabetes: Prevalence, Neuropathy, Michigan Neuropathy Screening Instrument, Ahmednagar

Corresponding Author:
Dr.	Suvarna	Ganvir
Professor and HOD, Department of Neurosciences,
DVVPF’s	COPT,	Ahmednagar
Email:	suvarna.ganvir@gmail.com

INTRODUCTION

Diabetes Mellitus commonly referred to as diabetes, 
is a group of metabolic disorders in which there are high 
blood sugar levels over a prolonged period. 

According	 to	 WHO,	 the	 global	 prevalence	 of	
diabetes	 among	 adults	 over	 18	 years	 of	 age	 has	 risen	
from	4.7%	in	1980	to	8.5%	in	2014.	Also,	globally	an	
estimated 422 million adults are living with diabetes 
mellitus	according	to	the	latest	2016	data	from	the	World	
Health Organisation.1.

There are various complications of diabetes 
mellitus which involves microvascular complications 
like neuropathy, retinopathy, etc and macrovascular 
complications which involves Atherosclerosis One of the 

most chronic and debilitating complications of diabetes 
is “Diabetic Neuropathy.”2

According to a study in Tamil Nadu by Preeti 
Pawde, prevalence of neuropathy among Diabetics is 
33.33%. 63% of patients with higher duration of diabetes 
have neuropathy. This shows that higher the duration of 
Diabetes, higher the chances of the patient developing 
neuropathy3.

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Neuropathic disorder 
in diabetes can impair functioning of the central, 
peripheral and/or autonomic nervous systems. Diabetic 
neuropathy	affects	 the	peripheral	nerves,	which	causes	
the	 loss	 of	 protective	 sensation	 and	 impairs	 patient’s	
ability to perceive incipient or even apparent ulcerations 
in the feet. It is considered a main risk factor for 
amputation,	and	hence	a	significant	cause	of	morbidity	
in Diabetes Mellitus4.

Symptoms include: Trouble with balance, numbness and 
tingling of extremities, dysesthesia, muscle weakness, 
burning or electric pain, vision changes, dizziness, etc.
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Various Scoring systems for diabetic neuropathy 
include:

 I. NSS: Neuropathy Symptom Score- The NSS 
consists of 17 items, focusing on muscle 
weakness,	five	on	sensory	disturbances	and	four	
on autonomic symptoms.

 II. DNE: Diabetic Neuropathy Examination Score 
is a four-item symptom score for diabetic 
neuropathy. The DNS score has the following 
items: (i) unsteadiness in walking, (ii) pain, 
burning or aching at legs or feet, (iii) prickling 
sensations in legs or feet, and (iv) numbness in 
legs or feet.

 III. NDS: Neuropathy Disability Score- The 
instrument examines cranial nerves, muscle 
weakness,	 reflexes	 and	 sensations.	 The	 scale	
consists of 35 items for testing left and right side 
of the body; score range from 0 to 4.

 IV. NIS-LL:	Neuropathy	Impairment	Score	in	Lower	
Limbs:	The	NIS-LL	is	a	modified	version	of	the	
NDS to quantify diabetic PNP. The lower limb 
items of the NDS are used complemented with 2 
muscle	power	items	(toe	extension	and	toe	flexion).	
The	NIS-LL	has	14	items:	8	items	evaluate	muscle	
power	(0–4	points),	2	items	evaluate	reflexes	(0–2	
points), and 4 items evaluate sensory modalities 
(0–2	points).	All	 items	 are	 tested	 on	both	 sides.	
The	maximum	score	is	88	points.

 V. MNSI: Michigan Neuropathy Screening 
Instrument: The MNSI is an instrument including 
two parts a questionnaire including 15 questions 
and a foot examination. The questionnaire 
inquiries about positive (pain, temperature, 
sensation, tingling) and negative(numbness) 
sensory symptoms, cramps and muscle weakness, 
foot ulcers or cracks and amputation. Neuropathy 
can	be	defined	as	7	or	more	positive	responses	on	
the	MNSI	Questionnaire.

 VI. CE-V: Clinical Examination Score of Valk: It is 
a composite scoring system for measurement of 
sensory	signs	and	reflexes	in	the	lower	limb.	

 VII. TSS: Total Symptom Score: The Total Symptom 
Score evaluates individual neuropathy sensory 
symptoms in patients with diabetic peripheral 
neuropathy in clinical trials, with the intent of 
distinguishing a response to therapy.

We	used	Michigan	Neuropathy	Screening	Instrument	
for screening of Diabetic Neuropathy. The accuracy 
of MNSI scoring makes it a useful screening test for 
diabetic	 neuropathy.	High	 specificity,	 likelihood	 ratios	
over 5 and a moderate to good post-test probability give 
a high diagnostic impact for MNSI scoring.  It includes 
two separate assessments: a 15-item self-administered 
“yes or no” questionnaire and a lower extremity 
examination that includes inspection and assessment of 
vibratory	sensation	and	ankle	reflexes5.

MATERIAL AND METHODOLOGY

Study Design: It was a population based cross-sectional 
study.

Sampling Method: The Convenient Sampling method 
was used.

Study Period: The study period extended from October 
2017	to	March	2018.

Sample Size: 96 samples were taken.

Study Setting: The present study was conducted among 
patients	with	 type	 2	DM	 admitted	 in	 Female	&	Male	
Ortho	 Ward,	 Female	 and	 Male	 Opthalmology	 Ward,	
Female	 and	 Male	 Medicine	 Ward,	 Male	 &	 Female	
Surgery	Ward	 at	 Dr.	 Vitthalrao	 Vikhe	 Patil	 Memorial	
Hospital, Ahmednagar.Also door-to-door patients were 
taken with type 2 DM in Bhingar. Camps were also held 
at	Vadgoan	Gupta	&	Gulmohar	Road,	Ahmednagar.	The	
study also included patients with Type 2 DM attending 
Dr.	Bharat’s	Diabetic	Clinic	&	Foot	Care,	Ahmednagar.

Written	 Informed	 Consent	 was	 taken	 from	 all	
participants.

A data collection sheet was designed which 
included the demographic data like Name, Age, Sex, 
Socio-economic Status, Body Mass Index, History 
of	 Hypertension/Hypercholestremia	 &	 Duration	 of	
Diagnosis.

Study Tool: The screening for DPN was conducted 
using the Michigan Neuropathy Screening Instrument. 
The MNSI is a validated tool for the screening of DPN. 
The	MNSI	includes	two	parts,	the	first	part	is	related	to	
patient’s	perception	of	symptoms	in	relation	to	DPN	and	
the second part consists of a set of examinations done to 
detect the presence of DPN among the patients.
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 1. Foot Inspection: The feet were inspected 
for evidence of excessively dry skin, callous 
formation,	fissures,	frank	ulceration	or	deformities.

 2. Vibration Sensation: Vibration sensation was 
tested	 bilaterally	 using	 a	 128	 Hz	 tuning	 fork	
placed over the dorsum of the great toe on the bony 
prominence	of	the	DIP	joint.	Patients,	whose	eyes	
are closed, were asked to indicate when they can 
no longer sense the vibration from the vibrating 
tuning fork.

 3. Muscle Stretch Reflexes:	For	the	reflex,	the	foot	
was	passively	positioned	and	the	foot	dorsiflexed	
slightly to obtain optimal stretch of the muscle.  
The Achilles tendon was percussed directly. 
Reinforcement	was	given	 if	 the	 response	wasn’t	
obtained.

 4. Monofilament Testing:	The	filament	was	applied	
to the dorsum of the great toe midway between 
the	nail	fold	and	the	DIP	joint.	The	filament	was	
applied	 perpendicularly	 and	briefly,	 (<1	 second)	
with an even pressure. The patient, whose eyes are 
closed, was asked to respond yes if he/she feels 
the	filament.

Scoring for Michigan Neuropathy Screening 
Instrument

 a. History: Responses were added to obtain the total 
score.	Responses	of	“yes”	to	items	1-3,	5-6,	8-9,	
11-12, 14-15 was each counted as one point. A 
“no” response on items 7 and 13 was counted as 1 
point. Item #4 and item #10 were not included in 
scoring.

 b. Physical Assessment: Vibration Sensation: 
Vibration was scored as 1) present if the examiner 
senses	the	vibration	on	his	or	her	finger	for	<	10	
seconds,	2)	reduced	if	sensed	for	≥	10	or	3)	absent	
(no vibration detection.)

Muscle Stretch Reflexes:	 If	 the	 reflex	 is	 obtained,	
it	was	 graded	 as	 present.	 If	 the	 reflex	was	 absent,	 the	
patient was asked to perform the Jendrassic maneuve, 
if	 the	 reflexes	 elicited	 with	 the	 Jendrassic	 maneuver	
alone were designated “present with reinforcement.”  If 
the	reflex	was	absent,	even	in	the	face	of	the	Jendrassic	
maneuver,	the	reflex	was	considered	absent.

Monofilment Testing: The patient, whose eyes are 
closed, were asked to respond yes if he/she feels the 

filament.	Eight	correct	responses	out	of	10	applications	
was considered normal: one to seven correct responses 
indicates reduced sensation and no correct answers 
translates into absent sensation.

After summing up all the components if the overall 
score	was	found	to	be	≥2.5,	then	it	was	considered	to	be	
positive for the presence of DPN.

RESULTS

The prevalence of diabetic neuropathy in diabetic 
patient in Ahmednagar City is 6.25% for patients with 
questionnaire	score>7	&	physical	assessment	score	>2	
and is 42.70% for patients with only physical assessment 
score	>2.

 A. Patients with Questionnaire score>7 & physical 
assessment >2.

 B. Patients with only physical assessment score>2.

Table 1

Prevalence of Diabetic Neuropathy in Total
Males	n	=	44 Females	n	=	52

96A B A B
2.08% 23.95% 4.16% 18.75%

The prevalence of diabetic neuropathy in Males is 
2.08%	(A)	&	23.59%(B)	whereas	for	females	it	is	4.16%	
(A)	&	18.75%(B).

Table 2

Prevalence of Diabetic Neuropathy in Total
Acute	Subjects	(<6	
months)	n	=	11

Chronic	Subjects	
(>6	months)	n	=	85

96A B A B
0 4.16% 6.25% 38.54%

The prevalence of diabetic neuropathy in acute 
subjects	 is	 0%(A)	 &	 4.16%(B)	 whereas	 for	 chronic	
subjects	is	6.25%(A)	&	38.54%(B).

Table 3

Prevalence of Diabetic Neuropathy in 
Hypertensive Subjects Total

A	(n	=	5) B	(n	=	19)
40

12.5% 47.5%
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The prevalence of diabetic neuropathy in 
Hypertensive	subjects	is	12.5%	(A)	&	47.5%(B).

Table 4

Prevalence of Diabetic Neuropathy in 
Hypercholestremia Subjects Total

A	(n	=	1) B	(n	=	1)
2

50% 50%

The prevalence of diabetic neuropathy in 
hypercholestremia	subjects	is	50%	(A)	&	50%	(B).

Table 5

Prevalence of Diabetic Neuropathy in 
Obese Subjects Total

A(n	=	3) B	(n	=	11)
22

13.63% 50%

The prevalence of diabetic neuropathy in obese 
subjects	is	13.63%	(A)	&	50%(B).

Table 6

Prevalence of Diabetic Neuropathy In 
subjects with Low Socio-economic Status Total

A	(n	=	0) B	(n	=	5)
24

0 20.83%

The	 prevalence	 of	 diabetic	 neuropathy	 in	 subjects	
with	low	socio-economic	status	is	0(A)	and	20.83%(B).

DISCUSSION

The present study was conducted to determine 
the prevalence of diabetic neuropathy in Ahmednagar 
city. The present study reported the prevalence rate of 
diabetic neuropathy to be 6.25% with self-administered 
questionnaire	score	>7	and	physical	assessment	score	>2	
using the Michigan Neuropathy Screening Instrument 
which	 correlates	 with	 the	 findings	 of	 a	 study	 done	 in	
Manglore6.

The	difference	in	prevalence	rates	using	two	methods	
is	 an	 important	 finding	 and	 it	 clearly	 demonstrates	
the	 limitations	 related	 to	 patient’s	 self-perception	 of	
symptoms of DPN. 

The prevalence of diabetic neuropathy was 50% 
more in women as compared to men with pure neuropathy 

which correlates with study done in Middle East.7 
whereas it was higher in men as compared to women 
with physical examination indicating neuropathy and the 
questionnaire score was less than 7. The reason for this 
prevalence is not clear. It might be due to less awareness 
of men of their symptoms regarding neuropathy or it 
may	be	due	to	less	involvement	of	the	male	subjects	in	
the study due to random sampling.

Also, the prevalence of diabetic neuropathy in acute 
subjects	 is	 nil	 whereas	 for	 subjects	 having	 diabetes	
for more than 6 months have higher prevalence of 
pure neuropathy as well as neuropathy with physical 
assessment	 score>2.	 It	 correlates	 with	 the	 study	
conducted in Iran as well as in South India8,9	Also, a 
study conducted in Portugese concludes that Seventy-
two	 (80%)	 patients	 had	 symptoms	 of	 polyneuropathy,	
but DPN was present only in 29 (32.2%). Calluses 
(37.8%)	 and	 trophic	 skin	 (74.4%)	 and	 nail	 (75.6%)	
changes	were	found	in	both	feet.	There	was	a	significant	
positive association of DPN with age, disease duration, 
feet skin changes and myocardial infarction/ischemia10.

The prevalence of pure neuropathy in hypertensive 
subjects	is	12.5%	and	for	neuropathy	with	only	physical	
assessment	 score>2	 was	 47.5%	 which	 indicates	 that	
hypertension is a risk factor for developing neuropathy 
It	 is	 in	 conjunction	 with	 the	 study	 conducted	 in	
European countries which states that associations have 
been	identified	from	this	study	–	namely	with	elevated	
diastolic blood pressure (p < 0.05), the presence of 
severe ketoacidosis (p < 0.001), an increase in the levels 
of fasting triglyceride (p < 0.001), and the presence of 
microalbuminuria (p < 0.01).11

The prevalence of Diabetic Neuropathy in patients 
with hypercholestremia was found to be 50%. This 
result is supported by a study conducted in Pittsburg.12 

No	significant	data	was	found	relating	the	two.	But	the	
most probable reason may be lack of exercise, excessive 
and	unhealthy	eating	habits	of	the	subjects	and	a	higher	
percentage	of	prevalence	maybe	due	to	lack	of	subjects	
suffering	from	hypercholestremias	well	as	the	presence	
of macrovascular complications.

The prevalence of diabetic neuropathy in obese 
patients was found to be 13.63% in pure neuropathic 
patients whereas it is 50% for patients whose physical 
assessment score was more than 2. This is supported 
by a study which concludes that Duration of diabetes 
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(p less than 0.001), age (p less than 0.05), and ethanol 
use (p less than 0.05) were also associated. These data 
strongly	suggest	that	body	stature	is	a	major	risk	factor	
for diabetic sensory neuropathy.13

The prevalence of diabetic neuropathy in low socio 
-economic	status	was	found	to	be	20.83%.		The	reason	for	
this is lack of awareness regarding diabetic neuropathy. 
Lack	of	nutrition,	proper	medical	care	and	less	awareness	
about DPN has contributed to a prevalence of 20% of 
diabetic neuropathy. The similar result was shown by a 
study	conducted	in	Sri	Lanka.14

The limitation of the study was since most of 
the	 study	 was	 conducted	 in	 the	 community	 it	 wasn’t	
possible to administer NCV tests. Another limitation 
was that the prevalence of diabetic neuropathy was not 
separately	 found	 in	 diabetic	 patients	who	didn’t	 suffer	
from hypertension, hypercholestremia, patients with 
normal	BMI	&	with	a	good	socio-economic	status.	Also	
the	 patients	weren’t	 asked	 about	medications	 for	DM,	
hypertension or hypercholestremia.

CONCLUSION

Diabetic Neuropathy is a nerve damaging disorder 
associated with Diabetes Mellitus. Thus, the study 
concluded that there is moderate prevalence of diabetic 
neuropathy amongst diabetic people in Ahmednagar City 
and more and more awareness is necessary to reduce 
the chances of disability. It also concluded that there 
is a high prevalence of diabetic neuropathy in females, 
people	 with	 chronic	 diabetes,	 hypertensive,	 suffering	
from hypercholestremia, obese and with a low socio-
economic status. Control of the blood glucose level, 
modification	of	lifestyle,	physical	activity	and	diet	play	
a	major	role	in	reducing	the	risk	of	diabetic	neuropathy.
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ABSTRACT

Background:	Heart	rate	recovery	after	graded	exercise	is	one	of	the	commonly	used	techniques	that	reflects	
the autonomic activity and predicts cardiovascular events and mortality, not only in cardiovascular system 
disorders, but also in various systemic disorders. Hence, this study was taken up to provide a normative data 
for heart rate recovery after submaximal exercise in normal healthy individuals so that patients with mild 
affection	can	be	identified	at	much	early	stage.

Material and Methodology: In this cross sectional analytical study 100 patients in the age group of 40-60 
years	were	included	and	divided	age	and	gender	wise	in	a	group	of	25(40-50years	&	51-60years)	and	50(40-
60F&M)	respectively.	Subjects	with	visual	ailments,	any	cardio	vascular	or	respiratory	disease,	fractures	
or neurological problems which may interfere with the walking ability were excluded from the study. The 
ethical	clearance	was	obtained	from	IEC	of	DVVPF’s	COPT	for	study.	After	ethical	clearance,	a	written	
informed consent was obtained from participants, the whole procedure was explained and human activity 
profile	questionnaire	was	filled	by	the	patients.

Result: The mean of all the parameters was calculated and then the distance walked was correlated with all 
the	parameters	to	determine	its	significance	through	nonparametric	correlation	in	age	wise	and	gender	wise	
classification.	When	the	means	of	the	HRR1	were	compared	in	the	age	group	of	40-50F (6.24±2.818) & 
51-60F (9.32±3.827) the p value was found to be 0.0022	which	was	considered	very	significant.	Also,	when	
the distance was correlated with the HRR1 in the age group of 40-60F, the p value (0.0472) was found to 
be	significant.

Conclusion: It	is	concluded	that	there	was	a	significant	relationship	between	the	distance	covered	and	the	
HRR1 in the age group of 40-60 years of females.
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INTRODUCTION

Heart rate recovery is the speed at which your 
heart rate returns to normal after exercise, can indicate 
physical cardiac condition and risk of certain diseases.
[1]It is concluded that post exertion heart rate recovery 
is closely related to the vagal tone modulation and thus 

its abnormality is a simple and reliable tool to assess 
decrease of vagal activity.[2] According to the New 
England Journal of Medicine, people whose heart 
rate recovery time is long are at a higher risk of death 
than people with shorter recovery times regardless of 
physical condition or other risk factors.[1] According 
to the National Emergency Medicine Association, 
measuring heart rate recovery rates is one way to tell 
whether	an	exercise	program	is	effective.[1] The failure of 
the heart rate to decline at 1 or 2 minutes post exercise, 
is associated with increased mortality.[4]Exercise training 
has been associated with improvement in cardiovascular 
capacity in older people but, whether exercise training 
influences	 HRR	 in	 older	 people	 is	 still	 unknown.
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[3]	 Patients	 suffering	 from	 various	 cardiovascular	 or	
respiratory conditions have a direct impact on their 
HRR post exercise. For instance, idiopathic pulmonary 
fibrosis(IPF)	is	a	severe,	progressive	fibrosing	interstitial	
lung disease.[6]The ability to better predict outcome 
with exercise testing in patients with heart failure(HF) 
and left ventricular systolic dysfunction may prove 
extremely valuable in determining which patients are at 
increased risk.[15] A stronger heart is able to push more 
blood	 through	than	a	weaker	one,	so	fitter	people	 tend	
to have lower heart rates.[7] Hence,	HRR		is	a	significant	
predictor of mortality in patients with HF and patients 
with	 LVSD	 and	 maybe	 useful	 in	 better	 determining	
prognosis.[15] In chronic respiratory entities abnormal 
autonomic cardiac response could be consequence of 
a lower parasympathetic activation and/or increased 
sympathetic tone, being widely accepted that 
parasympathetic activations plays a protective role.[5]

Six	 minute	 walk	 test(6MWT)	 is	 a	 simple,	
submaximal	 and	 objective	 measurement	 of	 functional	
capacity.	 The	 time-distance	 walk	 was	 first	 introduced	
by	Balke	 in	 1960’s	 as	 a	 straightforward	 and	 objective	
measure of functional capacity.[8] The test simply 
required a patient to walk as far as they could in a set 
period of time with the primary outcome measure 
being the total distanced walked in the time allotted.[8] 
Cooper	modified	it	into	a	12	minute	walk	test.[9] In	1892	
Butland and colleagues compared 2, 6, and 12 minute 
walk test and determined that the 6 minute walk test is 
strongly correlated with 12 minute walk test.[10]In	1985	
it	was	first	introduced	in	patients	with	heart	disease	by	
Guyatt	et	al.[11]	The	6MWT	is	often	used	at	the	beginning	
of	 the	 rehabilitation	 programs	 to	 determine	 a	 patient’s	
exercise capacity and at the end to assess the degree 
of improvement.[12]As	 aerobic	 fitness	 improves	 for	 the	
person, the HRR must also improve.

The	strongest	indication	for	the	6MWT	is	measuring	
the response to medical interventions in patients with 
moderate to severe heart and lung disease. In some 
clinical	situations,	the	6MWT	provides	information	that	
may	be	a	better	index	of	the	patient’s	ability	to	perform	
daily activities than is peak oxygen uptake. However, 
the limitations of the test are that it does not determine 
peak oxygen uptake, diagnose the cause of dyspnea 
on exertion, or evaluate the causes or mechanisms of 
exercise	limitation.	Indications	for	6MWT	are	as	follows:

Lung	transplantation[16]

Lung	volume	reduction	surgery[17,18]

Pulmonary rehabilitation[19]

COPD[20,21]

Heart failure[22]

Cystic	fibrosis[23]

Older patients[24]

Primary pulmonary hypertension[16]

Absolute	 contraindications	 for	 the	 6MWT	 include	
the following: unstable angina during the previous 
month and myocardial infarction during the previous 
month.	 Whereas,	 relative	 contraindications	 include	 a	
resting	HR	of	>120,	a	systolic	BP	of	>180mmHg,	and	
a	 diastolic	BP	of	>100mmHg.	Stable	 angina	 is	 not	 an	
absolute	contraindication	for	a	6MWT,	but	patients	with	
these symptoms should perform the test after using their 
antianginal medication. Reasons considered to cease the 
test include the following: 1)chest pain 2)intolerable 
dyspnea, 3)leg cramps, 4)staggering 5)pale or ashen 
appearance. Heart rate recovery after graded exercise is 
one of the common methods that predicts abnormality, 
not only in cardiovascular system disorders, but also in 
various systemic disorders.[13]  Therefore, in this study 
the	effect	of	exercise	testing	on	HRR	is	being	evaluated	
in	elderly	subjects	to	determine	normative	values	for	the	
heart rate recovery after 6 minute walk test in normal 
healthy individuals.[3]

MATERIALS & METHODOLOGY

A cross sectional analytical study was carried out at 
the physiotherapy OPD in Vikhe Patil Memorial Hospital, 
Ahmednagar	 district	 where	 in	 100	 healthy	 subjects	
were selected between the age group of 40-60 years by 
convenience sampling method. The study was carried 
out	 in	 the	 duration	 of	 6	 months	 (sept	 2017-feb2018).	
Materials required for the study: 2 Cones, a stopwatch, 
a	measuring	 tape,	 a	 chair	 and	 a	 fitbit	 wrist	 tracker	 to	
measure	 the	 heart	 rate.	 Subjects	 that	 were	 physically	
active and could walk independently for minimum 10 
minutes and were cognitively sound to understand the 
given	 instructions	were	 included.	 Subjects	with	 visual	
ailments, any cardio vascular or respiratory disease, 
fractures or neurological problems which may interfere 
with walking ability and uncooperative or unwilling 
patients were excluded from the study. The study was 
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carried	 out	 after	 approval	 from	 the	 IEC	 of	 DVVPF’s	
College of Physiotherapy, Ahmednagar. The nature and 
purpose	of	the	study	was	explained	to	the	subjects	and	a	
written consent was taken from them. A data collection 
sheet	 was	 filled	 by	 the	 therapist	 wherein	 details	 such	
as	 subject’s	 name,	 age,	 sex,	 address,	 HRR,	 distance	
covered,	human	activity	profile	score	was	mentioned.

PROCEDURE

Subjects	 were	 instructed	 to	 wear	 comfortable	
clothes.	All	the	subjects	were	asked	to	relax	and	not	to	
do	 any	 strenuous	 task	 prior	 to	 the	 test.	 Subjects	were	
explained	 about	 the	 test	 and	 its	 benefits.	 Precautions	
were taken prior to the test so that no harm was caused 
to	 the	 subject	 while	 the	 test	 was	 on.	 Shoes	 worn	
were appropriate and of the proper size for walking. 
Subjects	used	 their	usual	walking	aids	during	 the	 test. 
The	 subject’s	 usual	 medical	 regimen	 was	 continued. 
A light meal was acceptable before early morning or 
early afternoon tests. Subjects	were	told	not	to	exercise	
vigorously within 2 hours as that may interfere with the 
results of the test. The	subject	sat	in	a	chair	in	a	relaxed	
position, located near the starting point, for at least 10 
minutes prior to the beginning of the test. Baseline heart 
rate was measured. Instructions given before the test 
commenced	were:	the	subject	has	to	walk	a	distance	of	
60m. He was instructed to walk in his normal speed and 
not increase his pace or run at any point. He had to walk 
back and forth around the cones. If	 the	 subject	 at	 any	
point felt breathless, immediately he was given a chair 
to sit. But during this time the timer was kept going on. 
Subjects	were	encouraged	to	walk	and	complete	the	test	
by telling them about the remaining time and how well 
were they doing it. After the completion of test, a chair 
was given to the patient to rest and immediately HR was 
measured	 in	 the	fitbit	wrist	 tracker. Then after 1and 3 
minutes	 heart	 rate	 was	 measured	 and	 the	 difference	
between the immediate and the heart rate after 1 minute 
and 3 minutes was calculated. This determined the heart 
rate recovery.

6 minute walk test: The	6	minute	walk	test	(6MWT)	has	
gained widespread use in cardiopulmonary rehabilitation 
programs	 as	 one	measure	 of	 fitness.	Most	 of	 the	 time	
the	subject	does	not	attain	his	maximal	exercise	capacity	

during	the	6MWT;	instead	they	adjust	their	own	intensity	
of exercise and can rest or stop according to their will. 
However, as most of the daily activities are performed 
at submaximal levels of exertion, the 6 minute walk 
distance	may	better	reflect	the	functional	exercise	level	
for daily activities.

Human Activity Profile:	 The	 human	 activity	 profile	
(HAP) was originally developed to measure the quality 
of life achieved by patients in rehabilitation programs 
and used as a measure of activity level in a variety of 
healthy and impaired populations. The activity items of 
the HAP are based on estimated metabolic equivalents 
(METs). One MET is the approximate amount of oxygen 
consumed by an average person at rest. The HAP 
comprises of 94 self-report items. Each item represents 
a common activity requiring a known amount of average 
energy expenditure (i.e. MET). Items with the lowest 
item numbers (e.g. Items1,2) have the lowest MET 
requirements, while items with the highest item numbers 
(e.g. Items 93,94) have the highest MET requirements. 
The respondent answers each item with one of three 
possible responses: Still Doing This Activity; Have 
Stopped Doing This Activity; or Never Did This Activity. 
The	 different	 variables	 in	 HAP	 scale	 are:	 Maximum	
Activity Score(MAS) is the highest oxygen-demanding 
activity that the respondent still performs, which 
interprets	 that	 it	 is	 the	 best	 estimate	 of	 respondent’s	
highest level of energy expenditure, in comparison 
with	 peers	 of	 same	 age	 and	 gender.	Adjusted	Activity	
Score(AAS) is a measure of usual daily activities that 
means	it	is	the	best	estimate	of	respondent’s	average	level	
of energy expenditure. Activity Age is the age at which 
50% of healthy adults of a given age and sex surpass 
a given MAS which provides an age equivalent for the 
respondent’s	activity	level.	Fitness	classification(FC)	is	
a	translation	of	AAS	into	a	general	classification	of	the	
respondent’s	level	of	fitness	and	thus	provides	a	general	
classification	of	fitness	 level	 in	comparison	with	peers	
of	same	age	and	gender.	Activity	classification(AC)	is	a	
translation	of	the	AAS	into	a	general	classification	of	the	
respondent’s	level	of	activity	and	thus	provides	a	general	
classification	of	activity	level	in	comparison	with	peers	
of same age and gender.
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RESULTS

Table No. 1: Mean of all parameters-age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance 397.2 ± 51.43 442.8	± 54.277 368.4	± 31.843 402 ± 37.749 402.6 ± 51.554
2. Resting heart rate 73.68	±	6.568 72.08	±	8.485 83.88	±	3.855 73.84	±	8.750 75.87	±	8.494
3. Immediately 90.44 ± 10.650 88.56	± 11.464 104.68	± 6.460 95.84	±	8.764 94.88	±	11.298
4. After 1 min 79.92 ± 7.199 79.36 ± 9.442 93.2 ± 5.492 83.24	±	8.131 83.93	± 9.417
5. HRR1 6.24 ±	2.818 7.28	± 3.143 9.32 ±	3.827 9.4 ±	5.228 8.05	± 4.054
6. After 3min 74.92 ± 7.274 72.76 ±	8.368 87	±	3.884 76.28	±	7.877 77.74 ±	8.886
7. HRR3 5.08	±	2.308 6.92 ± 3.290 6.2 ± 3.227 7.12 ± 3.333 6.33 ± 3.127
8. MAS 75.8	± 5.292 79.16 ± 4.634 71.96 ±	1.859 76.8	± 3.055 75.93 ±	4.680
9. AAS 70.44 ±	8.851 76.4 ± 7.594 60.48	± 5.796 72.36 ± 5.369 69.92 ±	9.098
10. AA 59.22 ± 12.965 57.06 ± 11.407 68.14	± 3.414 62.88	± 7.619 61.825	± 10.343
11. FC 2.68	±	0.5568 2.92 ± 0.4000 2.52 ± 0.5099 3 ± 0.000 2.78	± 0.4623
12. AC 2.32 ±	0.5568 2.52 ±	0.5859 1.96 ± 0.3512 2.28	±	0.4583 2.27 ± 0.5291

Table No. 2: Mean of all parameters- gender wise

Sr. No. Parameters 40-60F 40-60M Total
1. Distance 382.8	± 44.769 422.4 ± 50.651 402.6 ± 51.554
2. Resting HR 78.78	± 7.413 72.96 ±	8.576 75.87	± 8.494
3. Immediately 97.56 ± 11.301 92.2 ±	10.748 94.88	± 11.298
4. After 1min 86.56	± 9.228 81.3	±	8.938 83.93	± 9.417
5. HRR1 7.78	± 3.672 8.34	± 4.401 8.05	± 4.054
6. After 3min 80.96	±	8.398 74.52 ±	8.237 77.74 ± 8.886
7. HRR3 5.64 ±	2.834 7.02 ± 3.279 6.33 ± 3.127
8. MAS 73.88	±	4.378 77.98	± 4.063 75.93 ± 4.680
9. AAS 65.46 ±	8.952 74.38	±	6.821 69.92 ± 9.098
10. AA 63.68	±	10.408 59.97 ± 10.040 61.825	± 10.343
11. FC 2.6 ± 0.5345 2.96 ±	0.2828 2.78	± 0.4623
12. AC 2.14 ± 0.4953 2.4 ± 0.5345 2.27 ± 0.5291

Table No. 3: Comparison of means of HRR1 & HRR3 in age wise and gender wise

Age & gender HRR1 Significance HRR3 Significance
40-50F&40-50M 0.2240 Not	significant 0.0265 Significant
51-60F&51-60M 0.9510 Not	significant 0.3264 Not	significant
40-60F&40-60M 0.4913 Not	significant 0.0266 Significant
40-50F&51-60F 0.0022 Very significant 0.1646 Not	significant

40-50M&51-60M 0.0887 Not	quite	significant 0.8318 Not	significant
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Table No. 4: Correlation of distance and HRR1 & HRR3 age wise and gender wise:

Age & gender HRR1 r value HRR3 r value
40-50F p=0.9679	Not	significant -0.008475 p=0.5346	Not	significant 0.1304
40-50M p=0.5707	Not	significant 0.1191 p=0.2938	Not	significant 0.2186
51-60F p=0.1898	Not	significant -0.2712 p=0.7975	Not	significant -0.05405
51-60M p=0.5552	Not	significant 0.1239 p=0.5125	Not	significant -0.1374
40-60F p=0.0472	Significant -0.2820 p=0.7060	Not	significant -0.05469
40-60M p=0.8972	Not	significant 0.01874 p=0.8927	Not	significant 0.01956
TOTAL p=0.5327	Not	significant -0.06312 p=0.4838	Not	significant 0.07082

Table No. 5: Correlation of all parameters: age wise

Sr. 
No. Parameters 40-50F 40-50M 51-60F 51-60M Total

1. Distance	&	
resting HR

p=0.6488
(not 

significant)

p=0.1541
(not	significant)

p=0.6714
(not	significant)

p=0.0335
(significant)

p=0.0006
(extremely 
significant)

2. Distance 
&immediately

p=0.1791
(not 

significant)

p=0.7071
(not	significant)

p=0.6399
(not	significant)

p=0.0148
(significant)

p=<0.0001
(extremely 
significant)

3. Distance 
&1min

p=0.6054
(not 

significant)

p=0.1100
(not	significant)

p=0.8483
(not	significant)

p=0.0155
(significant)

p=0.0005
(extremely 
significant)

4. Distance 
&HRR1

p=0.9679
(not 

significant)

p=0.5707
(not	significant)

p=0.1898
(not	significant)

p=0.5552
(not	significant)

p=0.5327
(not 

significant)

5. Distance 
&3min

p=0.4063
(not 

significant)

p=0.1224
(not	significant)

p=0.8585
(not	significant)

p=0.0152
(significant)

p=<0.0001
(extremely 
significant)

6. Distance 
&HRR3

p=0.5346
(not 

significant)

p=0.2938
(not	significant)

p=0.7975
(not	significant)

p=0.5125
(not	significant)

p=0.4838
(not 

significant)

7. Distance 
&MAS

p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

8. Distance 
&AAS

p=<0.0001
(extremely 
significant)

p=0.0057
(very significant)

p=0.0065
(very significant)

p=0.2197
(not	significant)

p=<0.0001
(extremely 
significant)

9. Distance	&AA p=0.0342
(significant)

p=0.0666
(not	significant)

p=0.0005
(extremely 
significant)

p=0.9166
(not	significant)

p=<0.0001
(extremely 
significant)

10. Distance	&FC
p=0.0015

(very 
significant)

p=0.0876
(not	significant)

p=0.0133
(significant) p=the	slope		is	0

p=<0.0001
(extremely 
significant)

11. Distance	&AC
p=0.0009

(extremely 
significant)

p=0.0010
(extremely 
significant)

p=0.0856
(not	significant)

p=0.0517
(not	significant)

p=<0.0001
(extremely 
significant)
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Table No. 6: Correlation of all parameters: gender wise

Sr. No. Parameters 40-60F 40-60M Total

1. Distance	&	resting	
HR

p=0.0636
(not	significant)

p=0.7275
(not	significant)

p=0.0006
(extremely significant)

2. Distance	&	
immediately

p=0.0080
(very significant)

p=0.0390
(significant)

p=<0.0001
(extremely significant)

3. Distance	&1min p=0.0266
(significant)

p=0.3763
(not	significant)

p=0.0005
(extremely significant)

4. Distance	&	HRR1 p=0.0472
(significant)

p=0.8972
(not	significant)

p=0.5327
(not	significant)

5. Distance	&3min p=0.0106
(significant)

p=0.4440
(not	significant)

p=<0.0001
(extremely significant)

6. Distance	&	HRR3 p=0.7060
(not	significant)

p=0.8927	(not	
significant)

p=0.4838
(not	significant)

7. Distance	&	MAS p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

8. Distance	&	AAS p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

p=<0.0001
(extremely significant)

9. Distance	&	AA p=<0.0001
(extremely significant)

p=0.0179
(significant)

p=<0.0001
(extremely significant)

10. Distance	&	FC p=<0.0001
(extremely significant)

p=0.0885
(not	significant)

p=<0.0001
(extremely significant)

11. Distance	&	AC p=0.6338
(not	significant)

p=0.1033
(not	significant)

p=<0.0001
(extremely significant)

STATISTICAL ANALYSIS

Data was presented as mean and standard deviation. 
The data was calculated using the nonparametric 
correlation (Spearman). Statistical analysis was 
performed	using	Graphpad	instat3	software.

DISCUSSION

In the last decade, many studies have been conducted 
to	evaluate	the	6MWT	in	healthy	adults	in	order	to	provide	
reference	values	for	the	6MWD.		 	 	 	In	the	present	study,	
a cross-sectional design in the age group 40-60years (40-
50f:25, 40-50m:25, 51-60f:25, 51-60m:25). It was found 
that in gender wise classification the mean distance 
walked in the age group of 40-60 years of females was 
382.8±44.769. All the means in age and gender wise 
classifications	of	HAP	parameters	are	mentioned	in	 table	
no.1&2	respectively.	The	correlation	values	of	the	distance	
with	the	HAP	parameters	are	mentioned	in	table	no.5&6.

Further it was seen that heart rate recovery after 
exercise	 reflects	 changes	 in	 the	 autonomic	 tone	
of sympathetic withdrawal and parasympathetic 
reactivation. It also has certain prognostic implication. In 
the	present	 study	no	 significant	 relationship	was	 found	
between	 HRR1	 and	 distance	 covered	 by	 the	 subject	
and HRR3 and the distance. This is probably due to 
the fact that the distance covered did not stimulate the 
sympathetic	and	parasympathetic	activity	as	the	subjects	
were allowed to walk at their pace and did not exert too 
much during the activity. However, in the age group of 
40-60 years of females	there	was	a	significant(p=0.0472)	
correlation between HRR1 and the distance covered. This 
is probably explained by the fact that in females there is 
early stimulation of parasympathetic activity due to the 
factors playing the role in the menopausal state. Due 
to the lack of estrogen, progesterone and testosterone, 
parasympathetic activity gets disturbed and hence 
may	 affect	 its	 stimulation.	 Activity	 age	 according	 to	
human	activity	profile(HAP)	index	is	an	age	equivalent	
for the respondents activity level, is found to have 



Indian Journal of Physiotherapy and Occupational Therapy, January-March 2019, Vol.13, No. 1         175      

significant	 correlation	with	distance	 in	case	of	 females 
in the age range of 40-60 years i.e, it was extremely 
significant(p=<0.0001).	This	is	probably	due	to	the	fact	
that physical activity of an individual is dependent on 
his physiological age as it needs the balance of various 
systems in the body. Similar pattern was observed when 
distance	 was	 correlated	 with	 fitness	 classification	 and	
activity	classification.	This	is	probably	due	to	the	fact	that	
fitness	classification	and	activity	classification	according	
to	human	activity	profile	index	is	a	general	classification	
of	 fitness	 level	 and	 activity	 level	 in	 comparison	 with	
peers of same age and gender.

Graphical representations:

Fig. 1: Graphical representation of the average 
distance walked in the age and gender wise 

classification

Fig. 2: Graphical representation of average HRR1 
in the age and gender wise classification

Fig. 3: Graphical representation of average HRR3 
in the age and gender wise classification

Fig. 5: Graphical representation of the average AC 
in age wise classification

Fig. 6: Graphical representation of the average AC 
in the gender wise classification

CONCLUSION

The	 study	 concludes	 that	 there	 is	 no	 significant	
relationship between the HRR1 and the distance covered 
and between HRR3 and the distance covered except for 
in the age group of 40-60 years females where it was 
found	to	be	significant.
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Comparative Effect of Mat Pilates and Egoscue Exercises 
in Asymptomatic Individuals with Lumbar Hyperlordosis: 
A Randomized Controlled Trial

Gayatri S. Kudchadkar, Peeyoosha Gurudut, Aarti Welling
Department of Orthopedic Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

Original Article

INTRODUCTION

The prevalence of  low back pain (LBP) in India is found to 

be 6.2% in the general population and 90% in construction 
workers.[1] It is estimated that 1 out of  25 people will leave 
their job due to LBP.[2] Studies have shown that approximately 
90.5% of  people having LBP have alteration in the lumbar 
spine alignment.[3] A study states that 70% of  the population 

Context: Correcting lumbar hyperlordosis, a main cause of back pain, will reduce the stress on the lumbar 
spine thereby preventing future problems in back and lower limb. Clinical trials are lacking where mat Pilates, 
Egoscue exercises and lumbar stabilization exercises are compared for their effect on spinal malalignment.
Aims: This study aims to compare the effectiveness of Pilates, Egoscue, and lumbar stabilization exercises 
for reducing hyperlordosis angle in asymptomatic individuals with lumbar hyperlordosis.
Settings and Study Design: A randomized controlled trial conducted on volunteer participants from Health 
Science University of Belagavi.
Materials and Methods: Asymptomatic individuals with lumbar hyperlordosis (n = 51) were randomly 
allocated to Pilates, Egoscue and Lumbar stabilization groups. Outcomes assessed were index of lumbar 
lordosis, pelvic tilt, and tolerance to exercise performance which was measured at baseline and after 4 weeks.
Results: There was significant reduction in the hyperlordosis score (P < 0.001) in the three study groups 
when compared for pre-and post-intervention scores. However, more reduction was seen in the Pilates and 
Egoscue groups compared to the lumbar stabilization. Pilates and Egoscue groups were equally effective in 
Lumbar lordosis angle (P = 0.68) and pelvic tilt (P = 0.51). Participants of Pilates group graded the exercises 
with superior tolerance to performance (P < 0.0006) than Egoscue and Lumbar stabilization.
Conclusion: Pilates group and Egoscue group were equally effective and superior to lumbar stabilization 
group in correction of hyperlordosis. Further, ease of performance of exercise was rated high for Pilates 
than the Egoscue exercise. These exercises should be included by the clinicians in preventive or corrective 
rehabilitation towards spinal posture malalignments.
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with LBP has postural deviations in spine changing the 
normal relationships between spine and pelvis.[2,4]

Maintenance of  normal limits of  lumbar lordosis is necessary 
for obtaining ideal posture.[5] Lumbar hyperlordosis is an 
acquired disorder having increased concavity posteriorly that 
may be caused due to poor posture, inactivity, improper shoes, 
etc.[6,7] This occurs to compensate the inclination of  the sacrum 
to get back its upward orientation.[8] Lumbar hyperlordosis is 
characterized by muscle imbalance with the tightness of  back 
and hamstring muscles with weakness of  abdominals.[6,9,10]

According to Kendall’s theory, exercises are the commonest 
method to correct abnormal posture, with stretching of  
shortened soft tissue structures and strengthening the weak 
musculature.[11] Pilates exercises aim at promoting good posture 
by improving the strength and flexibility of  the muscles around 
the lumbar spine.[12] Various studies have shown its effectiveness 
in the management of  lumbar hyperlordosis in the immediate 
postpartum period,[9] LBP[13] and chronic mechanical neck 
pain.[14] Lumbar stabilization exercises are motor control 
conventional exercises that provide internal stabilization at 
spine and trunk enhancing the control of  the neuromuscular 
system, strength, and endurance.[15,16] Literature has shown it 
to be effective in LBP,[17] and in spinal and the pelvic pain.[18]

A novel form of  exercise known as the Egoscue 
exercises, was developed where focus was to target the 
musculoskeletal dysfunction with the theory to bring 
back the postural balance through corrective exercises. It 
is suggested to be effective in rectifying poor posture.[19,20] 
To the best of  our knowledge and literature search, only 
one study has been published to evaluate the efficacy of  
Egoscue exercises in chronic hip and knee pain and is 
found to be effective.[21] However, no study has been done 
to see the effect of  these exercises on spinal malalignment.

Further, there was paucity of  literature where comparison 
was done between the Pilates and stabilization exercises 
on hyperlordosis correction. Hence, the present study was 
undertaken to compare the effects of  the exercises on correction 
of  lumbar lordosis. The aim of  the study was to assess and 
compare the effectiveness of  Mat Pilates, Egoscue exercises 
and Lumbar stabilization, in reduction of  lumbar lordosis 
angle, anterior pelvic tilt and to see the tolerance to exercise 
performance (TTEP) in asymptomatic individuals with 
lumbar hyper‑lordosis.

MATERIALS AND METHODS

Study design and ethical consideration
The study was a parallel design randomized controlled 
trial conducted on volunteer participants from constituent 

colleges of  Health Science University, Belagavi, Karnataka, 
India from April 2018 to March 2019. The study was 
approved by the Institutional Research and Ethics Committee 
(KIPT/183/14/05/18). The trial is registered with the Clinical 
Trial Registry‑India (CTRI/2018/07/015086). All the individual 
participants in this study gave written informed consent.

Participants and randomization
All individuals with lumbar hyperlordosis were screened 
for inclusion and exclusion criteria. Individuals were 
informed about the aims and procedure of  the study and 
were included if  they had positive prone hip extension 
test,[22] no physical complaints at spine, within the age group 
of  18–40 years, and anterior pelvic tilt angle of  >13°.[23] 
Individuals were excluded if  they had any history of  back 
injury, LBP having localized or radiating pain, undergone 
treatment for LBP in past 6 months, and practiced any kind 
of  exercise or sports activity during last 6 months.

Sample size calculated was fifty‑one (51), based on the 
previous literature considering effect size with α value 1.96 
and β value 0.842.[8] Allocation to the groups was done 
using lottery method. The subject randomly picked up the 
chit, with each number corresponding to the group.[24] The 
individuals were subsequently allocated into three study 
groups, viz. Pilates, Egoscue, and Lumbar stabilization 
groups with 17 in each group [Figure 1].

Measurement of treatment outcomes
Degree of lumbar lordosis using index of lumbar lordosis
A 61 cm Surveyor’s flexi curve was used. It was molded to 
the curve of  the spine and traced on a paper to calculate 
the index of  lordosis. Maximum width and the total length 
of  the curve were measured. The formula used was θ° = 4 
(arc tan [2H/L]), where L = vertical line joining the T12 and 
S2 vertebrae and H = maximum width that is the deepest 
part of  the curvature [Figure 2a].[25]

Percentage of lumbar lordosis using index of lumbar lordosis
Same instrument and procedure as used for the degree 
of  the lumbar lordosis except for the formula used: 
IL = lumbar width/lumbar length × 100 [Figure 2a].[26]

Anterior pelvic tilt using pelvic inclinometer
The subject was asked to stand with the feet shoulder‑width 
apart. Even pressure was applied to both the arms of  the 
inclinometer at anterior superior iliac spine and posterior 
superior iliac spine, with a bubble in the center the reading 
was then measured in degrees [Figure 2b].[27]

Tolerance to exercise performance using Borg’s scale
The scale consists of  6–20 scores on which the words are 
printed as “very very light” at 7 and “very very hard” at 19. 
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In this scale 6 states no exertion and 20 states maximum 
exertion.[28] This was done to guage the difficulty level 
of  the exercises that were performed in each group and 
to find which exercises were graded with more ease of  
performance.

Intervention
Table 1 shows exercise and dosage including the 
progression for 3 study groups.

Common intervention
The common treatment given to the participants of  
the three study groups consisted of  stretching exercises 
[Table 1]. The passive stretching was given to hamstring, 
ilipsoas, rectus femoris and tendo‑achilles muscles 
bilaterally.[29,30] Three stretches were given with each stretch 
was held for 30 s.

Pilates group (n = 17)
Individuals in this group received Mat Pilates exercises 
with each week having a different set of  exercises 
[Table 1 and Figure 3].[7,9,31] Each exercise was performed 
for 5 times.

Egoscue group (n = 17)
The Egoscue group received a total of  10 exercises which 
included static back alone and with breathing, abdominal 
contraction while in the static back position, abductor press, 
overhead extension, elbow curls on wall, static wall, upper 
spinal twist, pelvic tilts, supine groin progressive, and air 
bench exercises [Table 1 and Figure 4].[19]

Lumbar stabilization group (n = 17)
The Lumbar stabilization group received stabilization 
exercises which included crook lying, crook lying with 
one leg extended and resting down on couch, prone 

Figure 1: CONSORT chart

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.27]



Kudchadkar, et al.: Mat pilates vs. egoscue exercises on lumbar hyperlordosis

82 Indian Journal of Physical Therapy and Research | Volume 1 | Issue 2 | July-December 2019

lying with arms at the side and head turned to opposite 
side, quadruped position with head in neutral, supine 
lying with one knee flexed resting on couch and other 
knee flexed to be held without support, supine lying 
with both the legs extended and one leg raise, sitting on 
chair erect, plank position, sitting erect on Bobath ball 
[Table 1 and Figure 5].[16]

Exercises in all the three groups were done on alternate 
days for 3 times in a week for a period of  4 weeks with 
stretching prior to the exercises.

Statistical analysis
Statistical analysis was done using R software version 3.5.1 
(2018, Vienna, Australia). Normality distribution was 
assessed using the Kruskal–Wallis test. Comparison 

between the groups was done using independent 
t‑test/Mann–Whitney U‑test and within the group with 
Paired t‑test/Wilcoxon sign rank test. Comparison of  the 
difference in pre‑and post‑between the groups is done by 
ANOVA. P < 0.05 was considered as statistically significant.

RESULTS

Table 2 provides details on the demographic profile and 
the baseline characteristics of  participants.

There was a statistically significant reduction in the mean 
of  Index of  lumbar lordosis (degree and percentage) and 
anterior pelvic tilt scores among all the three groups, when 
compared for pre‑and post‑intervention scores indicating 
improvement with all three forms of  exercises. For TTEP 
in Pilates Group, the P value was significant (P < 0.0006); 
but the P value for Egoscue group and lumbar stabilization 
groups were 0.1559 and 0.7768, respectively, which was not 
statistically significant [Table 3].

Index of  lumbar lordosis (degrees and percentage) and 
pelvic tilt for Pilates group (P < 0.0001) and Egoscue 
group (P < 0.0001) were significantly different from 
Lumbar stabilization group [Table 4]. However, there 
was no significant difference between Pilates group and 
Egoscue group (P = 0.68) in degrees, (P = 0.9361) for 
percentage and (P = 0.51) for pelvic tilt. The lumbar 
lordosis angle (degrees and percentage) and pelvic tilt 
reduced in all the 3 groups, but more reduction was seen 
in the Pilates group and Egoscue group when compared 
to the lumbar stabilization group.

For TTEP in Pilates group, the P value was (P < 0.0006) 
in the Pilates group. But the P value for Egoscue group 

Figure 2: (a) Calculation of index of lumbar lordosis, (b) Measuring 
the pelvic tilt with the pelvic inclinometer

ba

Table 1: Exercise chart
Groups Pilates group Egoscue group Lumbar stabilization group

Common 
intervention

Stretching for Hamstring muscle, Rectus femoris muscle, Iliopsoas muscle, Tendoachillis muscle

Exercises Week 1: Leg slides, hip release, knee to chest, 
spinal rotation, single knee extension, cat stretch, 
neutral to imprint [Figure 3a]
Week 2: Imprint table top position, ab prep, Imprint 
table top toe touching floor, imprint table top 
knee extensions, spine twist, Ab prep in table top 
position, bridging [Figure 3b]
Week 3: Half roll back, pull up; pull up with leg 
extension, swimming exercise, single leg extension, 
leg circles, and single leg stretch [Figure 3c]
Week 4: Bridging on the ball, spine stretch forward, 
single leg lift, double knee lifts, upward dog, and 
shell stretch [Figure 3d]

Static back and static back with 
breathing, abdominal contraction 
while in the static back position, 
abductor press, overhead extension, 
elbow curls on wall, static wall, upper 
spinal twist, pelvic tilts, supine groin 
progressive, and air bench [Figure 4]

Crook lying position, crook lying 
with one leg extended and resting 
down on the couch, prone lying with 
arms at the side and head turned to 
opposite side, quadruped position 
with head at neutral, Supine lying with 
one knee flexed resting on couch and 
other knee flexed to be held without 
support, supine lying with both the 
legs extended and one leg raise, plank 
position, erect sitting on chair, sobath 
ball [Figure 5]

Dosage Each exercise was performed for 5 times Week 1: 3 times with 30 s hold time
Week 2: 5 times with 30 s hold time
Week 3: 15 times with 30 s hold time
Week 4: 20 times with 30 s hold time

Week 1: 3 times with 30 s hold time
Week 2: 5 times with 30 s hold time
Week 3: 15 times with 30 s hold time
Week 4: 20 times with 30 s hold time
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and lumbar stabilization groups were 0.1559 and 0.7768 
respectively which was not statistically significant 
[Table 3]. Ease of  exercise performance was graded 
during the exercise and the individuals in Pilates group 
were able to tolerate the exercise better while Egoscue 
exercise group found the exercises to be difficult to 
perform whereas in lumbar stabilization group graded 
the exercises to be constant throughout the exercise 
time.

Table 2: Summary of the demographic data and the baseline 
characteristics
Factors Group P

Group A Group B Group C

Gender, n (%)
Male 6 (35.29) 2 (11.77) 2 (11.77) ‑
Female 11 (64.71) 15 (88.23) 15 (88.23)

Age# 23.94±1.30 22.71±1.49 22.77±1.35 0.0261*
BMI# 26.91±4.23 24.41±3.03 23.18±4.90 0.0347*
#Kruskal‑Wallis test, *The significance. Group A indicates the Pilates 
Group, Group B indicates the Egoscue Group and Group C indicates the 
lumbar stabilization Group

Figure 3: (a) Pilates week 1 exercises (i) Hip release (ii) Spinal Rotation (iii) Cat stretch (iv) Neutral to imprint (v) Knee to chest (vi) Single 
knee extension (vii) Leg slides, (b) Pilates week 2 exercises (i) Bridging (ii) Spine twist (iii) Imprint table top position (iv) Imprint table top knee 
extension (v) Imprint table top touching floor (vi) Ab prep in table top position (vii) Ab prep (c) Pilates week 3 exercises (i) Half roll back (ii) Single 
leg extension (iii) Single leg stretch (iv) Leg circles (v) Pull up (vi) Pull up with extension (vii) Swimming extension, (d) Pilates week 4 exercises 
(i) Bridging on ball (ii) Double knee lift (iii) Upward dog (iv) Spine stretch forward (v) Shell stretch

dc

ba
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DISCUSSION

The present randomized controlled trial was done to 
compare the effect of  Pilates exercises, Egoscue exercises 

and lumbar stabilization exercises in individuals with 
lumbar hyperlordosis.

The result from the statistical analysis showed that the 
Pilates group and Egoscue group were better in the 
reduction of  lumbar lordosis and anterior pelvic tilt as 
compared to lumbar stabilization group. Further individuals 
in the Pilates group reported better TTEP than the other 
groups.

Lumbar hyperlordosis could have been reduced with Pilates 
intervention due to the following reasons. Hyperlordosis 
is characterized by tightness of  the lumbar multifidus, 
thoracolumbar fascia, erector spinae, rectus femoris and 
iliopsoas along with weakness of  abdominal muscles, pelvic 
floor muscles and asymmetrical tension in lumbo pelvic 
region. Pilates exercises focus on core and breath control 
that activates local muscles especially the diaphragm, lumbar 
multifidus, pelvic floor muscle, transverse abdominal 
muscle, and the obliques.[6] Another possible reason for the 
change in lumbar lordosis angle and the anterior pelvic tilt 
could be that Pilates exercises involve muscle conditioning 

Figure 4: Egoscue exercises (a) Static back (b) Static back with abdominal contraction (c) Abductor press (d) Pelvic tilts (e) Static extension (f) 
Elbow curls (g) Air bench (h) Static wall (i) Overhead extension (j) Spinal twist (k) Supine groin progression

d

h i j

k

c

g

b

f

a

Figure 5: Lumbar stabilization exercises (a) Crook lying (b) Supine 
lying with leg raise (c) Crook lying with Ext (d) Prone lying (e) Plank 
position (f) Quadripod position (g) Supine lying with one knee flexed 
(h) Sitting on Bobath (i) Sitting on chair
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that focuses on recruiting most abundantly used motor 
units. Type I fibers are recruited the most in day to day 
activities which are abundant in mitochondria, oxidative 
enzymes, and capillaries. Pilates exercise mainly focuses on 
Type I fibers, thereby improving the strength and endurance 
of  these fibers at the lumbar spine. This improvement 
will enhance synchronous stimulation of  these motor 
units conditioning the muscles that are responsible for 
maintaining lumbar lordosis.[9]

A study was conducted by McNellis et al. to check the 
effectiveness of  Pilates exercises on lumbar hyperlordosis. 
The findings of  the study showed improvements in the 
lumbar hyperlordosis after 4 weeks.[31] Another study was 
done to show the efficacy of  Pilates exercises on lumbar 
hyperlordosis immediately after the postpartum period 
and found a significant decrease in lumbar hyperlordosis.[9] 
Similar improvements in another study were noted after 
8 weeks of  Pilates exercises on lumbar lordosis correction.[7] 
The findings of  these studies were in accordance with the 
findings of  the present study.

However, literature also shows studies with contradicting 
results using Pilates as an intervention for lumbar spine 
posture correction. Yi‑lang et al. conducted a study where 
Pilates exercises were given in older adults. No significant 

change was seen in lumbar posture which was unexpected 
finding according to authors. The reason for no change in 
the lumbar angle was mentioned to be probably because 
individuals were not encouraged to maintain good posture 
while doing activities of  daily living. However, present 
study showed positive results in which young participants 
were included as compared to the above‑mentioned study 
where older adults formed the study population.[32] Another 
study was done to see the effect of  Pilates on spine posture. 
The change was seen in the thoracic curve and length of  
the spine while the minimal change was seen in lumbar 
lordosis and pelvic tilt. This insignificant improvement 
could be due to the fact that the exercises were performed 
only once in a week.[33]

In the present study Pilates exercises also showed 
improvement in an anterior pelvic tilt. This could be due 
to the fact that Pilates exercises focus on posterior pelvic 
tilt. Posterior pelvic tilt has been promoted to cause 
co‑contraction of  the local stabilization musculature. 
This will recruit abdominal muscles thereby preventing 
excessive anterior pelvic tilt which will reduce the lumbar 
hyperlordosis.[34] Habibi et al. stated that the weakness 
of  anterior pelvic muscle causes an increase in lumbar 
lordosis. Secondly, hamstring muscle is connected to the 

Table 3: Comparison of pre‑ and post‑intervention for 3 study groups
Time 
points

Group
Group A Group B Group C

Mean±SD P Mean±SD P Mean±SD P

TTEP#

Pre 9.94±2.13 0.0006* 16.06±1.68 0.1559 6.24±0.44 0.7768
Post 8.06±2.05 15.35±1.69 6.29±0.47

ILL
Pre 48.88±4.13 <0.0001* 47.07±5.31 <0.0001* 45.71±6.34 0.0091*
Post 39.16±4.35 38.09±6.08 43.43±6.04

LLC
Pre 32.16±8.25 <0.0001* 32.4±9.21 <0.0001* 29.85±7.54 0.0004*
Post 23.26±8.21 23.62±10.18 26.66±7.49

PT
Pre 25.04±3.03 <0.0001* 21.38±4.40 <0.0001* 21.29±5.10 <0.0001*
Post 18.53±3.04 15.45±3.85 19.21±5.42

#Wilcoxon sign rank test, *The significance. Group A indicates the Pilates Group, Group B indicates the Egoscue Group and Group C indicates 
the lumbar stabilization Group. TTEP: Tolerance to exercise performance, ILL: Index lumbar lordosis (degrees), LLC: lumbar lordosis curve in 
(percentage), PT: Pelvic tilt (degrees), SD: Standard deviation

Table 4: Comparison of between group differences for all the outcome measures
Group A Group B Group C

Outcome Difference Relative change (%) Difference Relative change (%) Difference Relative change (%) P

TTEP# 1.88±0.99 −18.91 0.71±2.02 −4.4 −0.06±0.66 0.8 0.0005*
ILL 9.72±1.93 −19.90 8.98±2.48 −19.10 2.28±3.17 −4.99 <0.0001*
LLC 8.91±2.21 −27.67 8.61±2.24 −26.74 3.19±2.92 −10.69 <0.0001*
PT 6.51±1.40 −26.00 5.93±1.58 −27.74 2.08±1.60 −9.77 <0.0001*
#Kruskal‑Wallis test. Group A indicates the Pilates Group, Group B indicates the Egoscue Group and Group C indicates the Lumbar stabilization Group. 
TTEP: Tolerance to exercise performance, ILL: Index lumbar lordosis (degrees), LLC: lumbar lordosis curve in (percentage), PT: Pelvic tilt (degrees), 
*Statistically significant
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pelvic bone. Changing the length of  hamstring can change 
the position of  pelvis thereby correcting and changing the 
spinal curvatures.[35]

The main motive of  the Egoscue Method is to apply 
corrective exercises to get the whole body or the spine 
closer to “ideal” posture which will help in reducing the 
pain. In the present study, the exercises selected were mainly 
focused on the lumbar and pelvic region. This might have 
corrected the posture at the lumbar spine and the pelvis 
in turn reducing the curvature of  the lumbar spine and 
pelvic tilt. The exercises included have caused more of  
the posterior tilting at the pelvis than the anterior tilting. 
Egoscue exercises have stretched and strengthened the 
muscles effectively in order to correct the spine and the 
pelvis posture. They are majorly corrective exercises and 
the main focus of  these exercises is that it corrects the 
whole body posture.[19]

Literature suggests corrective exercises to improve 
posture positively and since Egoscue exercises are similar 
to corrective exercises it has also shown beneficial 
effect. A study was conducted by Yazidi et al. to see 
the effectiveness of  corrective exercises on thoracic 
kyphosis and lumbar lordosis which showed significant 
improvements after 8 weeks.[8] These results were similar 
to the present study as the corrective exercises focuses on 
the strengthening, endurance, and flexibility of  the muscle 
which will accelerate the posture correction.

Till date, only one study has been published on Egoscue 
exercises. A study was conducted to see the effect of  
Egoscue exercises in hip and knee pain conducted for 
2 weeks. Significant improvements in pain and function 
were seen. This change was due to the correction of  
the malaligned posture which will reduce the overuse 
or increases the activity of  underused skeletal muscle to 
correct the muscle imbalance.[25] Similar effect might have 
occurred in the present study as there was a change in 
lumbar spine posture.

Lumbar stabilization exercises are said to reduce the load on 
the spine and reduce the stress on the spinal structures.[36] 
Stabilization exercises have been planned to improve the 
neuromuscular control system and perfect the dysfunction. 
Lumbar stabilization exercises help in enhancing motor units 
which are regulated by a large unit muscle system as well as the 
local muscular system. This helps in building up the postural 
control of  the muscles of  the trunk and abdominal.[37]

In literature review done so far on the efficacy of  lumbar 
stabilization exercises on the lumbar spinal curve shows 

contradictory results. A study was conducted to see the 
effect of  abdominal strengthening on lumbar lordosis and 
pelvic tilt which did not show any change in lumbar lordosis 
angle, the reason could be that the protocol used mainly 
focused on abdominal muscle rather than focusing on 
trunk extensors and hip muscles to correct the imbalance.[10] 
Another study was done to see the effectiveness of  lumbar 
stabilization, Pilates exercises and dynamic strengthening 
exercises in LBP. The findings showed that lumbar 
stabilization was superior then Pilates and Dynamic 
strengthening exercise group. This indifference could 
be due to the fact that the outcome measures used were 
different in both the studies and the study population 
included was patients with LBP.[16]

In one of  the study, the authors have concluded that 
Pilates‑based exercise program was feasible for the elder 
population.[32] In present study Pilates exercises were 
progressed from simple form to advanced form across 
4 weeks. Individuals in Egoscue exercise group found the 
exercises to be difficult to perform with more soreness 
due to longer and static hold time, however lumbar 
stabilization group graded the exercises to be constant 
throughout the exercise time, although the exercises were 
given in a progressive manner by increasing the number 
of  repetitions.

This study had limitations like the follow up was not done 
to better understand the carryover effect and recurrence 
rate. Standard outcome measures like X‑ray could have 
been used to measure the angle of  lordosis. Other 
curvatures of  the spine could have been assessed as change 
in one spinal curvature will change the curvature at the 
other spinal levels.

More studies using Egoscue exercises can be conducted on 
the different patient population. Electromyography can be 
used to study the muscle activity of  abdominal and the trunk 
extensor muscles during the Egoscue exercise. Comparative 
study between older and younger individuals can be done 
for LBP or posture corrections using the same exercises.

CONCLUSION

Pilates exercises, Egoscue exercises, and Lumbar 
stabilization exercises for 4 weeks were all effective in 
reducing the lumbar hyperlordosis angle and anterior pelvic 
tilt. However, Pilates group and Egoscue group were found 
to be equally effective and superior to lumbar stabilization 
group. Further, ease of  performance of  exercise was rated 
highest for Pilates followed by lumbar stabilization which 
was followed by the Egoscue exercise.
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Pilates and Egoscue exercises proved to be effective for 
lumbar hyperlordosis correction but Pilates was with lesser 
discomfort as compared to Egoscue. Hence, these exercises 
should be included by the clinicians or exercise therapist 
in preventive rehabilitation or corrective rehabilitation 
towards spinal posture malalignments.
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Effect of Retro‑walking on Treadmill on Hamstring 
Flexibility, Gait, Kinesiophobia, and Psychometry in 
Individuals with Chronic Knee Osteoarthritis

Peeyoosha Gurudut, Rajvi Patel, Prachi Mukkannavar, Prina Vira
Department of Orthopedic Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

Original Article

INTRODUCTION

Osteoarthritis (OA) is a chronic degenerative joint 
condition with symptoms such as pain, stiffness, decreased 

range of  motion, and muscle weakness associated with 
wear and tear of  articular cartilage as the age progresses. 
This disease in knee joint can limit activities such as stair 
ascend or descend, rising from sitting, and walking, leading 
to dependency in activities of  daily living.[1,2]

Background and Objective: The purpose of the study was to evaluate and compare the immediate- and 
short-term (five sessions) effects of retro-walking (RW) on treadmill along with conventional treatment and 
conventional treatment alone on hamstring flexibility, gait velocity, cadence, kinesiophobia, and psychometry 
in individuals with chronic knee osteoarthritis (OA).
Materials and Methods: The present study was a randomized controlled trial. Twenty-eight individuals 
clinically diagnosed with Grade 2 or 3 knee OA between the age group of 40 and 70 years participated in the 
study. The individuals were randomly allocated to two study groups. Control group received conventional 
treatment of transcutaneous electrical nerve stimulation (TENS) and exercises, whereas experimental 
group received RW on treadmill along with TENS and exercises for five sessions. Outcome measures were 
assessed using popliteal angle measurement, walking velocity, cadence, Tampa Scale for Kinesiophobia 11, 
and Self-efficacy for Managing Chronic Disease 6-item scale.
Results: Between-group analysis showed that RW was superior to control group (P < 0.005) in terms of 
improvement in walking velocity, cadence, and reduction in kinesiophobia in individuals with chronic knee 
OA. However, immediate effect was statistically significantly better in RW group only in terms of walking 
velocity (P < 0.005).
Conclusion: The RW group demonstrated to be more effective than conventional physiotherapy group 
on walking velocity, cadence, and kinesiophobia. Hence, RW may be considered as part of the treatment 
protocol of OA knee patients with mild-to-moderate degenerative changes.

Keywords: Backward walking, Degenerative joint diseases, Gait, Kinesiophobia, Knee, Muscle imbalance
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OA has a prevalence of  22%–39% in India, with estimated 
incidence to be around 18/1000, and is projected as 
the 10th leading cause of  nonfatal burden in the society. 
One‑third of  the total population who are older than 
65 years have some kind of  knee pathology. Studies show 
it as a major mobility impairment affecting women more 
in comparison to men.[3,4] Epidemiological studies have 
highlighted several reasons that predispose knee to arthritic 
changes that include hypovitaminosis,[5] higher body mass 
index levels, genetic predisposition, and overuse of  knee, 
which may further alter the biomechanics of  knee joint.[6]

Disuse atrophy of  quadriceps muscle leads to muscle 
imbalance around the knee joint, which often causes 
hamstring muscle tightness in the bargain to compensate for 
weaker antagonist muscle, eventually contributing to knee 
extension lag, thus affecting full range of  motion of  knee 
and altered gait mechanics.[7,8] Further, greater adduction 
moment increases load on the medial compartment of  
knee joint and aggravates pain. The gradual limitation 
of  activity progresses the degeneration to a stage of  
deformity.[9] The associated stress on the degenerated 
knee joint increases pain and psychological disability. This 
psychological disability further limits joint motion and leads 
to pain‑related fear of  movement i.e., kinesiophobia in 
patients with OA of  knee.[10]

The conventional method of  treating OA knee includes 
application of  physical agents such as transcutaneous 
electrical nerve stimulation (TENS) and short wave 
diathermy. A randomized controlled trial reported 
increase in volitional activation of  weak musculatures 
through TENS.[11] The exercises administered in closed 
kinematic chain improve proprioception and aid in gaining 
strength to carry out movements. On the other hand, 
nonweight‑bearing exercises have exhibited to improve 
altered gait mechanisms. Investigators of  previous studies 
have concluded that both weight‑bearing exercises and 
nonweight‑bearing exercises increase strength and decrease 
kinesiophobia in participants with knee OA.[12]

Literature suggests improved oxygen consumption and 
heart rate with 10% inclination,[13] improved lower‑limb 
strength and athletic performance,[14] increased hamstring 
flexibility[15] and faster walking velocity, and increased 
cadence[13] with retro‑walking (RW) in normal healthy 
individuals or athletic population. Past experimental studies 
have concluded that RW has an advantage over forward 
walking (FW) as it requires limited range of  motion and 
reduced hip flexion moment, thereby reducing abnormal 
loading at the knee joint.[16,17]

In a previous study, RW was given for 3 weeks along 
with conventional physiotherapy and was compared with 
conventional physiotherapy alone in terms of  subjective 
measures such as pain and disability in OA knee patients. The 
authors concluded that RW was better than only conventional 
physiotherapy.[16] Another study showed that RW was 
better than the conventional treatment only in decreasing 
disability.[18] The contradictory results of  the two studies 
indicated a controversy as to whether RW is more beneficial 
than conventional therapy alone. Further, there remains a gap 
in literature to evaluate the immediate‑ and short‑term effects 
of  RW in terms of  objective measures such as hamstring 
flexibility and gait velocity in chronic OA of  knee. The effect 
of  RW has also not been studied for kinesiophobia and 
self‑efficacy in individuals with chronic knee OA.

Hence, the present study aimed to evaluate and compare 
the immediate‑ and short‑term effects of  RW on treadmill 
along with conventional treatment and conventional 
treatment alone on hamstring flexibility, gait velocity, 
cadence, kinesiophobia, and psychometric affection in 
individuals with chronic knee OA.

MATERIALS AND METHODS

Study design and setting
It was a double‑blinded randomized controlled trial, 
wherein both the assessor and the treating physiotherapist 
were blinded to the patient allocation. The study was 
conducted at the physiotherapy outpatient department of  
a tertiary care center and an old‑age home, India. Ethical 
approval was obtained from the institutional ethical 
committee (KIPT/No: 239/29.10.2018), and written 
informed consents were obtained from all the study 
participants. The physical fitness of  the participants was 
assessed by the physician before participation to exclude 
any comorbid conditions. In addition, the vital parameters 
such as respiratory rate, pulse rate, and blood pressure of  
the participants were assessed before and after the RW.

Participants
Individuals who were clinically and radiologically diagnosed with 
OA knee were recruited and further assessed for eligibility for 
inclusion and exclusion criteria. The individuals were included 
if  they met the following criteria: individuals fulfilling the 
following clinical criteria listed by the American College of  
Rheumatology: knee pain and any three out of  the following 
six criteria (age >50 years; morning stiffness lasting <30 min; 
crepitus on active motion; bony tenderness; bony enlargement; 
and no warmth on touch[19]); individuals on Grade 2 and 3 as 
per Kellgren and Lawrence scale;[20] individuals with knee pain 
for >6 weeks; individuals not doing exercises such as jogging, 
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walking, and running for >1 month; and individuals willing to 
participate and take treatment for five sessions. Individuals were 
excluded from the study if  they were having any underlying 
pathology, recent surgeries, trauma or fractures of  the lower 
limb; with other medical condition that does not allow them 
to participate in the study; known cases of  severe osteoporosis; 
with any neurological disorder including balance issues and 
motor and sensory loss; taking intra‑articular injection for knee 
for the last 6 months; and those having visual dysfunction or 
refractory errors not corrected with glasses or contact lenses.

The sample size was calculated as per the prevalence with 
the anticipated mean ± standard deviation of  knee pain 
score between conventional treatment and RW group.[18] 
At 5% significance level, 90% power of  the study, and 
considering 5% dropout rate, the sample size was calculated 
as 28 (14 per group).

Randomization
The random allocation of  participants was done using 
chit method by a researcher who was not involved 
with assessment or treatment. The participants picked 
up any one chit labeled as Group 1 (control) or 
Group 2 (experimental). Following this, they were assigned 
to either control or experimental groups. Participants 
were divided into two study groups: control group was 
given conventional treatment (TENS + exercises) and 
the experimental group was given RW with conventional 
treatment (RW + TENS + exercises) [Figure 1].

Outcome measure assessment
Popliteal angle measurement
The participants were positioned in supine lying with hip 
flexed to 90° and then actively extended the knee. The pivot 
of  goniometer was placed over the lateral condyle of  the 
knee joint and the popliteal angle was measured in terms 
of  degrees. This test aids as an objective and reliable tool 
for measuring hamstring muscle tightness.[21]

Walking velocity
The walking velocity was calculated using the following 
formula: total distance per unit of  time in meters per 
second. The participants were asked to walk a 10‑m path, 
and the time taken to complete the path was recorded.[22,23]

Cadence
The number of  steps walked by the participant in 1 min 
was noted.[22,23]

Tampa Scale for Kinesiophobia 11
It is a subjective measure which has 11 items, and each 
item is coded on a 4‑point Likert scale, ranging from 1 
indicating strongly disagree and 4 indicating strongly agree. 

The total score varied between 11 and 44, with the highest 
score indicating higher level of  fear of  movement. This 
was recorded pre‑ and postintervention.[24]

Self‑efficacy for Managing Chronic Disease: A 6‑item scale
This scale is a subjective measure that consists of  six items 
with a 10‑step Likert scale which ranges from 1 indicating 
not at all confident to 10 indicating totally confident. 
Significant ranges from 1 to 10 with higher values signified 
high self‑efficacy.[25]

Intervention
Control group (n = 14)
Conventional/low TENS (Technomed electronics, 
Chennai, Tamil Nadu, India) was applied for the duration 
of  20 min with the frequency of  80–120 Hz and pulse 
duration of  150 µs.[26] The participants were positioned 
in supine lying. Four electrodes with two channels were 
applied over the painful knee region. Two electrodes from 
channel 1 were placed inferiorly and superiorly on the 
medial aspect of  the knee. Two electrodes from channel 2 
were placed inferiorly and superiorly on the lateral aspect 
of  the affected knee with the intensity as tolerated by the 
participant. Exercises such as static quads, dynamic quads, 
knee bending, hip extension, and hip abduction were 
administered following TENS.[18] Each exercise was given 
for three sets with ten repetitions. Each treatment session 
was administered for 45 min for five sessions.

Figure 1: CONSORT chart
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Experimental group (n = 14)
Participants in the experimental group received 
RW on treadmill along with conventional treatment of  
TENS and exercises as described above for the control 
group.

Retro‑walking protocol
Day 0: One practice session was given to adapt skill as well 
as to choose a preferred walking speed for 5 min.

Days 1–5:
• Backward walking on treadmill with 0% inclination for 

initial 3 min
• Increase the speed to accepted level and continue with 

the same speed at 0% inclination for 5 min
• For the next 5 min, continue walking with the same 

speed, but add 10% inclination
• For the last 2 min, decrease the inclination to 0% 

while gradually decreasing the speed till the treadmill 
stops [Figure 2].

Statistical analysis
Statistical analysis of  the present study was done using SPSS 
Statistics for Windows, Version 21.0 (IBM Corp., Armonk, 
NY: USA). so as to verify the results obtained. Comparison 

of  within‑group changes, i.e., preintervention changes and 
postintervention changes on day 1 and day 5, was made 
using Wilcoxon signed‑rank test or paired t‑test for all the 
outcome measures. The between‑group comparison for all 
the outcome measures was done using unpaired t‑test or 
Mann–Whitney U‑test on the basis of  normal distribution.

RESULTS

Table 1 summarizes the general characteristics of  all the 
study participants.

Both control and experimental groups showed statistically 
significant improvement (P < 0.05) on hamstring 
flexibility, cadence, kinesiophobia, and self‑efficacy 
measure when preinterventional scores were compared to 
the scores of  immediate postintervention on day 1 and on 
day 5 postintervention except for walking velocity which 
improved only at day 5 postintervention [Tables 2 and 3].

RW group showed statistically significant improvement 
for walking velocity (P = 0.023), cadence (P = 0.04), and 
kinesiophobia (P = 0.019) as compared to control group, 
indicating that participants in RW group were able to walk 
faster and cover more steps in a minute and have reduced 
fear of  movement than those in the control group. Further, 
no statistically significant difference was noted in hamstring 
flexibility (P = 0.637) and self‑efficacy measure (P = 0.571) 
on day 5 postintervention [Table 4].

The results indicate that RW group is more effective 
in treating patients with chronic knee OA in terms 
of  improvement in walking velocity, cadence, and 
kinesiophobia, although no difference was noted in 
hamstring flexibility and self‑efficacy measure.

DISCUSSION

The present controlled trial was conducted to compare the 
effect of  RW on treadmill on hamstring flexibility, gait, 
kinesiophobia, and psychometric affection in participants 

Table 1: Analysis of demographic data
Control group (n=14) Experimental group (n=14) U/t/χ P

Agea 61.14±10.465 59.21±7.516 U=74.00 0.285
Height (m)a 1.5664±0.09187 1.5229±0.04697 U=85.00 0.571
Weight (kg)b 68.729±13.1950 62.557±3.3702 t=1.696 0.111
BMI (kg/m2)a 28.057±4.5208 27.229±2.5248 U=84.00 0.454
Genderc (%)

Male 4 (28.6) 2 (14.3) χ2=0.8485 0.3570
Female 10 (71.4) 12 (85.7)

Side of the knee joint affectedc (%)
Left 6 (43) 7 (50) χ2=0.1436 0.7047
Right 8 (57) 7 (50)

aMann–Whitney U‑test, bUnpaired t‑test, cChi‑square test. BMI: Body mass index

Figure 2: Study participants performing retrowalking on treadmill
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with chronic knee OA. RW group demonstrated to be 
better effective than conventional physiotherapy group on 
walking velocity, cadence, and kinesiophobia.

RW or backward walking is a relatively new concept in 
physiotherapy and rehabilitation. A systematic review 
concluded that RW improves cardiorespiratory fitness in 
injured athletes by decreasing joint compressive forces 
and increasing muscle strength. RW has shown positive 
results in patient population with patellofemoral pain and 
anterior cruciate ligament injury rehabilitation. It has also 
shown to increase balance and improve gait in patients 
with stroke, cerebral palsy, and Parkinsonism.[13] RW has 
been useful in treating knee OA by decreasing pain and 
functional disabilities.[16]

The improvement in walking velocity and cadence with RW 
achieved in the present study may be explained highlighting 
the biomechanical factors. RW differs from FW by the 
fact that during RW, there is concentric contraction of  
quadriceps and eccentric contraction of  hamstrings.[27] 
Further, in the early stance phase of  gait cycle during RW, 
there is activation of  knee extensors and ankle plantar 
flexors.[28,29] This reduces hip and knee flexion in the initial 
contact of  the stance phase of  the gait cycle, thereby 
nullifying the ground reaction forces acting on the knee 
joint, causing reduced load on the patellofemoral joint. 
Backward walking also reduces added adductor moment at 
knee joint, thereby decreasing the impact of  compressive 
forces on the medial part of  knee joint.[18]

Similar results were noted in a study conducted on normal 
healthy individuals where RW on an increased slope was 
compared with FW. The author concluded that RW was 
associated with increased gait speed and increased stride 
length.[30] RW along with conventional physiotherapy was 
better than only conventional physiotherapy for pain and 
disability in OA knee patients.[31] Contrary to the present 
findings, RW along with conventional physiotherapy only 
reduced disability. Further, the authors mentioned that pain 
was reduced due to the application of  superficial heating 
modality.[18]

Improvement in kinesiophobia in the present study may 
be associated with improvement noted in walking velocity 
and cadence.[32] This can also be explained by reduced pain 
which may have an effect on reduced level of  anxiety and 
fear‑avoidance beliefs.[31,33] RW has demonstrated to be  
one of  the safe and effective closed chain exercises which 
reduces symptoms, improves muscle strength, improves 
functional mobility, and overcomes physical dysfunction.[34]

Further, the results of  the present study demonstrated both 
RW with conventional physiotherapy and only conventional 
physiotherapy study groups to be equally effective in 
improving hamstring flexibility and self‑efficacy measure. 

Table 2: Pre ‑ post comparison of variables for control group#

Mean±SD t/Z P

Popliteal angle
Pre 49.29±6.988 t=6.053 P=0.001
Immediate (day 1) 51.50±7.025
Pre 49.29±6.988 t=8.846 P=0.001
Post (day 5) 56.00±7.776
Immediate (day 1) 51.50±7.025 t=7.389 P=0.001
Post (day 5) 56.00±7.776

Walking velocity
Pre 0.6507±0.09491 Z=1.126 P=0.260
Immediate (day 1) 0.6786±0.13450
Pre 0.6507±0.09491 t=7.848 P=0.001
Post (day 5) 0.8329±0.13059
Immediate (day 1) 0.6786±0.13450 Z=2.805 P=0.003
Post (day 5) 0.8329±0.13059

Cadence
Pre 84.86±7.378 t=2.329 P=0.037
Immediate (day 1) 88.50±6.525
Pre 84.86±7.378 Z=2.924 P=0.003
Post (day 5) 94.79±5.563
Immediate (day 1) 88.50±6.525 Z=2.051 P=0.040
Post (day 5) 94.79±5.563

Tampa Scale
Pre 29.00±4.723 t=8.838 P=0.001
Post (day 5) 18.57±4.62

Self‑efficacy for Managing 
Chronic Disease 6‑item scale

Pre 5.064±2.182 t=7.235 P=0.001
Post (day 5) 7.49±1.75

#Paired t‑test/Wilcoxon signed‑rank test. SD: Standard deviation

Table 3: Pre ‑ post comparison of variables for retro‑walking group#

Mean±SD t/Z P

Popliteal angle
Pre 49.57±7.47 t=5.252 P=0.001
Immediate (day 1) 51.79±7.708
Pre 49.57±7.47 t=6.994 P=0.001
Post (day 5) 57.43±8.036
Immediate (day 1) 51.79±7.708 t=4.556 P=0.001
Post (day 5) 57.43±8.036

Walking velocity
Pre 09.788±0.214 t=2.033 P=0.078
Immediate (day 1) 0.865±0.238
Pre 0.788±0.214 t=3.336 P=0.001
Post (day 5) 0.995±0.212
Immediate (day 1) 0.865±0.238 t=3.593 P=0.003
Post (day 5) 0.995±0.212

Cadence
Pre 87.57±12.525 t=4.774 P=0.001
Immediate (day 1) 93.79±9.807
Pre 87.57±12.525 Z=3.301 P=0.001
Post (day 5) 98.93±8.957
Immediate (day 1) 93.79±9.807 Z=2.992 P=0.012
Post (day 5) 98.93±8.957

Tampa Scale
Pre 27.21±9.292 Z=3.310 P=0.001
Post (day 5) 15.00±3.038

Self‑efficacy for Managing 
Chronic Disease 6‑item scale

Pre 5.186±1.5874 Z=3.301 P=0.001
Post (day 5) 7.893±1.0440

#Paired t‑test/Wilcoxon signed‑rank test. SD: Standard deviation
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Findings of  the present study on hamstring flexibility show 
contradicting results to that of  previous studies. Literature 
search suggests that hamstring flexibility improves with 
RW among normal individuals.[15,35] However, previous 
study which assessed effect of  RW on hamstring flexibility 
among healthy individuals had no control or comparative 
group. Findings of  one comparative study between static 
hamstring stretching and RW revealed that static stretching 
was better than RW in improving hamstring flexibility.[36] 
This indifference between the two study groups in the 
present study can be attributed to the fact that both the 
groups were given certain exercises. During exercises such as 
static and dynamic quadriceps sets, according to the rule of  
reciprocal inhibition, when agonist (quadriceps) contracts, 
the antagonist (hamstring) must lengthen or relax.

Self‑efficacy is a subjective measure that assesses the 
confidence a person has in the ability to perform a specific 
task. Previous studies that have administered RW as 
intervention have shown improvement in the knee functional 
measure.[16,18] However, their intervention lasted for 6 weeks 
and more. The present study included only five sessions of  
intervention, with both study groups being equally effective.

The present study had a few limitations. Gait parameters 
other than walking velocity and cadence were not measured 
due to unavailability of  sophisticated equipment. The 
improvement of  strength was not assessed due to the 
short duration of  intervention. The participants were not 
followed up prospectively to understand the carryover 
effects of  retro‑walking training.

Future scope of  the study may include studies with 
longer duration of  treatment with prospective follow‑up 

of  patients to understand carryover effects. A control 
group with no exercise prescription may be considered. 
Comparative studies between FW and backward walking on 
various kinetic and kinematic gait parameters in different 
patient population may also be considered.

CONCLUSION

It can be concluded that five sessions of  RW intervention with 
conventional physiotherapy demonstrated to be superior and 
beneficial over conventional physiotherapy alone on walking 
velocity, cadence, and kinesiophobia. RW is a simple closed 
chain exercise that should be included in the rehabilitation of  
chronic knee OA of  initial stage. It significantly improves gait 
parameters and reduces kinesiophobia in addition to reducing 
symptoms and improving functions.
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Table 4: Comparison between the study groups for outcome variables#

Mean±SD t/U P
Experimental group Control group

Popliteal angle
Pre 49.57±7.470 49.29±6.988 t=0.105 0.908
Immediate (day 1) 51.79±7.708 51.50±7.025 t=0.103 0.919
Post (day 5) 57.43±8.036 56.00±7.776 t=0.478 0.637

Walking velocity
Pre 0.788±0.214 0.651±0.095 t=2.195 0.037*
Immediate (day 1) 0.865±0.238 0.679±0.135 t=2.552 0.019*
Post (day 5) 0.9950±0.212 0.833±0.131 t=2.437 0.023*

Cadence
Pre 87.57±12.525 84.86±7.378 t=0.699 0.492
Immediate (day 1) 93.79±9.807 88.50±6.525 t=1.679 0.107
Post (day 5) 98.93±8.957 94.79±5.563 t=2.10 0.04*

Tampa Scale
Pre 27.21±9.292 29.00±4.723 t=0.641 0.527
Post (day 5) 57.43±8.036 56.00±7.776 U=47.00 0.019

Self‑efficacy for Managing Chronic Disease 6‑item scale
Pre 5.186±1.5874 5.064±2.1820 t=0.168 0.868
Post (day 5) 7.893±1.0440 7.493±1.748 U=85.00 0.571

#Unpaired t‑test/Mann–Whitney U‑test. *P < 0.05. SD: Standard deviation
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ABSTRACT 

 

Objective: To evaluate the combined effect of gross and focused Myofascial release technique along 

with Maitland mobilization and conventional treatment on trigger points, mobility and function in 

subjects with frozen shoulder. 
Method: 18 subjects who were clinically diagnosed with unilateral frozen shoulder were randomly 

allocated into the control group (n=9) and the Experimental group (n=9). Control group received hot 

moist pack, Maitland’s mobilization for shoulder joint while the Experimental group received 
Myofascial release along with the treatment given in control group. Intervention was given for 5 

sessions consecutively. Outcome measures assessed were Pain Pressure Threshold, Functional 

Activity level and Shoulder Flexibility which were assessed on 1st day and 5th day of the treatment.  

Results: Between the groups comparisons demonstrated that Experimental group showed significant 
improvement than the control group for all the outcome measures (p< 0.05).  

Discussion: Addition of Myofascial release technique treatment as an adjunct to conventional 

treatment will have better benefits and faster recovery in patients with frozen shoulder. 
Keywords: Periarthritis shoulder; Trigger points; Myofascial Release; Mobilization; Gross Myofascial 

Release; Focused Myofascial Release.  

 

INTRODUCTION  

Frozen shoulder also known as 

Adhesive Capsulitis is one of the common 

shoulder condition which is characterized 

by painful and limited active and passive 

range of motion (ROM). 
[1]

 The prevalence 

of frozen shoulder has been estimated to be 

approximately 2-3 % of adults in general 

population. 
[2]

 It usually develops between 

the age group of 40 to 70 years. 
[3]

 

The pathogenesis of frozen shoulder 

is said to be unknown but several authors 

suggest that the shoulder movement 

restriction is due to several factors like 

shoulder capsule adhesion, contracted soft 

tissues and adherent axillary recess. As 

there is absence of correlation between joint 

space capacity and restricted shoulder range 

of motion, contracted soft tissues around the 

shoulder joint would be one of the reasons 

to restrict shoulder range of motion. 

Impaired shoulder movements in turn affect 

the function. 
[4]

 Frozen shoulder is divided 

into two types; primary in which idiopathic 

causes, systemic causes such as diabetes, 

hypertension, age related. Secondary 

includes; post-operative causes like shoulder 

or arm surgery in cases like rotator cuff tear, 

CABG procedures, lung diseases, 

immobilization for a prolonged time. 
[5]

 

Normal functioning of shoulder 

complex is attained by smooth and 

http://www.ijhsr.org/


Peeyoosha Gurudut et.al. Combined Effect of Gross and Focused Myofascial Release Technique on Trigger 

Points and Mobility in Subjects with Frozen Shoulder- A Pilot Study 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  53 

Vol.9; Issue: 4; April 2019 

harmonious pattern of working of all the 

structures from superficial to deep i.e. skin, 

fascia, muscles, ligament, cartilage and 

capsule around the joint. 
[6]

 Myofascial 

tightness and muscular adhesions prevents 

the upward rotation and create a mechanical 

block of humeral elevation. 
[7]

 

In frozen shoulder trigger points are 

seen around the shoulder joints. Myofascial 

trigger points are defined as tender spots 

exquisitely in taut bands of hardened 

muscle. These points are always tender 

which prevents full lengthening of the 

muscle and cause muscle weakness. 
[8]

 In 

frozen shoulder the trigger points are 

commonly seen in subscapularis, 

supraspinatus, pectoralis major and minor, 

deltoid muscle. 
[9]

 The inferior 

glenohumeral capsule and pectoral fascia 

are often restricted. 
[3]

 As there is altered 

postural mechanism and also the tendency 

of the shoulder joint to attempt to overcome 

impaired and restricted glenohumeral 

motion with the use of accessory 

musculature, the pain and trigger points are 

seen to develop. 
[10]

 It has also shown that 

patients with active trigger points have high 

disability and also affect the sleep quality. 

Painful shoulder having active trigger points 

could have lasting result in long run. 
[7]

 

Various physiotherapy interventions 

for frozen shoulder consists thermotherapy 

like hot moist pack, pain relieving modality 

like IFT, TENS, stretching exercise along 

with Mobilization technique for pain and 

capsule stretch. 
[11-15]

 

Myofascial Release (MFR) is one of the 

important and powerful techniques that treat 

soft tissue dysfunction which removes the 

tightness and restriction that helps in 

efficient movement. 
[16] 

 

Combination release is a Myofascial 

Release technique in which Gross 

Myofascial release technique is combined 

with Focused myofascial release. Arm pull 

or Leg pull is the technique used in Gross 

myofascial release which is used to give the 

initial stretch to the muscle and focused 

myofascial release is given by focusing on 

specific muscle. By focusing on smaller 

restrictions within the myofascial unit, the 

subtle malalignments which are responsible 

for patient’s problems are detected and 

released. 
[16] 

A study has been conducted in 

which the authors have applied Gross 

myofascial release technique along with 

Maitland mobilization and exercises in 

frozen shoulder which has been proved to 

be effective. 
[6] 

Previous literature suggests 

positive result with application of gross 

myofascial release technique in conditions 

like nonspecific neck pain with cervical 

radiculopathy, nonspecific low back pain 

with radiculopathy. 
[17-18] 

Another study was 

conducted to evaluate effects of trigger 

point therapy and Myofascial release along 

with conventional treatment compared to 

other group which received conventional 

treatment only for the treatment of trigger 

points in subjects with second stage frozen 

shoulder. The authors concluded that both 

the group showed improvements but the 

group which received trigger point therapy 

and myofascial release showed better 

improvements. 
[19]

  

However a combination of both the 

techniques which is called as combined 

release technique has not been studied for 

its effect in patients with frozen shoulder. It 

was hypothesized that application of 

combined release technique would have 

added effect in treating patients with frozen 

shoulder targeting specific to the muscles 

like Deltoid and subscapularis. Hence the 

present study was conducted to evaluate the 

effect of combined release technique (gross 

and focused MFR) on Pain Pressure 

threshold, mobility and function in patients 

clinically diagnosed with frozen shoulder. 

 

METHODOLOGY 

Study Design and Ethical Considerations 

The Present study conducted was a 

pilot randomized controlled trial. 

Institutional Research and Ethics Committee 

of KAHER Institute of Physiotherapy, 

JNMC , Nehru Nagar Belagavi , Karnataka, 

India (Research and Ethics Committee, 

KIPT/168/16-10-17). A written informed 

consent was obtained and acknowledged 
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from all the participants and was ensured 

that their identity was not revealed. The 

study was carried out in tertiary care 

hospital of Belagavi city, India in the 

facilities of the faculty of the physiotherapy 

department. The trial is registered under 

clinical trial registry of India with trial 

number CTRI/2018/05/014142. 

Participants 

All frozen shoulder patients referred 

to Physiotherapy OPD were screened for 

Inclusion criteria and Exclusion criteria. The 

study was single blinded where the assessor 

was blinded from the allocation of the 

patient. The sample size was 18 which were 

calculated based on previous literature. 

Eighteen subjects were than randomized 

using lottery method where chits were made 

and the patient was asked to pick up the 

chit. In each chit was a coded number 

written with each code corresponding to 

either of the group. The subjects were then 

allocated to the control group (n= 9) and 

Experimental group (n=9). The subjects 

were included if their age was between 40 - 

65 years, if they were clinically diagnosed 

with unilateral frozen shoulder and having 

capsular pattern restriction where External 

rotation restricted more than Internal 

rotation and lastly flexion in shoulder joint 

and excluded if they gave a history of 

Dislocation, fractures at cervical and 

shoulder region, recent trauma, any shoulder 

surgeries. They were also excluded if they 

had Acute soft tissue lesions like 

supraspinatus tendinitis, rotator cuff tear, 

neurological conditions, Mastectomy, 

Thoracic outlet syndrome and Absolute or 

relative contraindications to soft tissue 

technique. 

Intervention 

Eligibility was confirmed and then 

the baseline measures were taken. The 

primary outcome measures reported in this 

study was pain pressure threshold using 

pressure Algometer, and shoulder flexibility 

using Apley’s scratch test. Secondary 

outcome measure considered was the 

functional activity level using shoulder, pain 

and disability index scale (SPADI scale). 

All the patients were treated for same 

number of visits i.e. 5 days. Supervised 

physical therapy treatment was provided by 

the same therapist for both the groups. 

Baseline values for all the outcome 

measures were taken and post intervention 

on 5th day was recorded. 

Control group - Hot moist pack, Maitland 

mobilization and Interferential therapy.  

Experimental Group - Combined gross and 

focused MFR, along with the treatment 

given to control group. 

Hydro-collator Pack: 20 minutes/ session, 

5 sessions per week – 1 week 

For hot moist pack Patient was positioned in 

supine or sitting position. Hot moist pack 

was wrapped in the towel with three to four 

folds and then placed over the affected 

shoulder for 20 minutes. 
[11]

 

Maitland’s mobilization: 3 sets for each 

joint, 30 repetitions, 5 sessions per week 

Maitland mobilization was given for joints 

constituting a shoulder joint. For 

glenohumeral joint: Anterior glide, posterior 

glide, caudal glide, For acromioclavicular 

joint- Anterior glide, For sternoclavicular 

joint - posterior glide, superior glide, 

anterior glide and caudal glide . All the 

above mentioned glides were given for three 

sets with thirty repetitions each. 
[20]

 

 

Interferential Therapy: 15 minutes/ 

session, 5 sessions per week 

At the end of the session interferential 

current therapy (IFT) was given where the 

Position of the patient was supine or sitting 

position as per the comfort of the patient. It 

was given for 15 minutes. 2 channel IFT 

was used. Placement of electrodes was 2 

electrodes were placed anterior to the 

shoulder and 2 posterior to the shoulder. 

4000 Hz carrier frequency and amplitude 

module frequency was at 0 to 250 Hz. 
[12]

 

 

Combination release: 15 minutes, 90 

seconds each stretch, 5 repetitions / session, 

5 days per week 

In Experimental group along with the above 

treatment combination release consisting of 
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Gross and Focused Myofascial release was 

given (Figure 2a, 2b, 2c, 2d) 

Gross Myofascial Release: The patient was 

in supine position in which the Initial stretch 

was given by arm pull technique depending 

on the feedback received through the 

patient’s tissue. The arm was abducted to 

the end range and the pull was given by 

grasping the patient wrist with one hand by 

the therapist. The stretch was held for 90 

seconds each. 

Focused Myofascial Release: This was 

given along with the arm pull where the 

focus was on smaller restrictions within the 

myofascial unit. The subtle mal-alignments 

were detected and released. It was given for 

the muscles like pectoralis major and minor 

muscle, deltoid muscle, subscapularis and 

trapezius. 5 repetitions were given. Each 

stretch position was held for 90 seconds. 

Total duration was 10 to 15 minutes. 
[16-17]

 

 

Outcome Measures 

Primary outcome measures were Pain 

pressure threshold and shoulder flexibility 

and secondary was Functional activity level. 

Pain pressure threshold  

It was measured using an instrument called 

Pressure Algometer which is a valid and 

reliable tool for measuring pain intensity 

where sufficient pressure is applied to the 

preselected points at 90 degree angle is 

applied. The pressure threshold meter is a 

force gauge with a rubber disc of 1 kg/cm2/s 

perpendicular to the skin. This instrument is 

proven to be useful in clinical practice for 

quantification of deep muscle tenderness. 

The validity and reliability was 0.9. 
[21]

 

Deltoid muscles and subscapularis muscle 

were assessed for the pain pressure 

threshold for the trigger point’s pain 

intensity. Only 1 reading was taken. 

Shoulder flexibility  
It was evaluated with Apleys scratch test. 

Abduction, external rotation and flexion and 

also adduction, internal rotation and 

extension are the movements performed to 

check the flexibility of upper limb. To 

assess abduction, external rotation and 

flexion the participant has to take the 

affected hand from above reaching down 

over the shoulder and other one from down 

reaching up the middle of his or her back. 

The distance was measured between the 

extended fingers of both the hands. For 

adduction, internal rotation and extension 

the affected shoulder was placed down and 

other hand above and distance was 

measured of the extended finger. Dewhurts 

and Bampoura (2014) found the reliability 

of Apley’s scratch test to be greater than 

0.8. Tape method was used and the data was 

collected in centimetres. 
[23-24]

 It was 

measured three times and then average of 

three was considered. 

Functional activity level  

It was checked using Shoulder Pain and 

Disability Scale (SPADI scale). The 

shoulder pain and disability index is 

developed to measure the pain and disability 

associated with shoulder pathology. This is 

a self-administered index consisting of 13 

items divided into two subscales i.e. Pain 

and disability. It takes approximately 10-15 

minutes to complete. The reliability and 

validity of this scale is 0.89. The score is 

measured as percentage. 
[22]

 

 

Statistical Analysis 

All the analysis was done using SPSS 

version 21.0 statistical software. Normality 

of within the group scores was done using 

Kolmogorov Simonov test and all scores 

follow normal distribution therefore the 

parametric tests were applied. All the 

variables were assessed in which within 

group analysis was done using paired t test 

and between the group analyses was done 

using unpaired t test. The power was set at 

80% having alpha level 0.05.  

There was no statistical difference between 

2 groups for demographic profile as well as 

the baseline characteristics of outcome 

measures. The level of significance was set 

at p <0.05. 

 

RESULTS 

Within group comparison: Pain pressure 

threshold for deltoid muscle was statistically 

significant in control group (p= 0.0064) and 
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in Experimental group (p= 0.0002), for 

subscapularis muscle control group having 

(p=0.0019) and Experimental group 

(p<0.0001) which were statistically 

significant. In SPADI scale for pain 

component control group had (p= 0.0001) 

and in experimental group (p=0.0001) 

which proved to be significant, the disability 

component of SPADI scale in control group 

had (p= 0.0012) in control group and 

(p=0.0007) in experimental group which 

was also statistically significant. In Apley’s 

scratch test for flexion, abduction, external 

rotation the control group had (p=0.0001) 

and (p=0.0001) in Experimental group and 

for extension, adduction and internal 

rotation (p=0.0479) in control group and 

(p=0.0001) in Experimental group where 

both the groups proved to be statistically 

significant. 

 

Between group comparison: Pain pressure 

threshold for deltoid muscle had p=0.0002, 

for subscapularis p=0.0001. In SPADI the 

pain component had p=0.0001 and disability 

components having p= 0.0073. For Apleys 

scratch test the first component i.e. flexion, 

abduction, external rotation had p= 0.0016 

and the second component which is 

extension, adduction and internal rotation 

with p= 0.0018. All the above mentioned 

values were statistically significant. (Table 

1, 2, 3)  

 
Table 1- Pain Pressure Threshold for Deltoid and Subscapularis muscle 

Groups Pretest 

Mean SD 

Posttest 

Mean SD 

Difference 

Mean SD 

Percentage change P value 

                     Pain Pressure Threshold of Deltoid Muscle 

Control group 2.20 ± 0.59 2.48 ± 0.60 0.28 ± 0.23 12.63%, p=0.0064* 

Experimental group 2.07 ± 0.62 3.33 ± 0.64 1.27 ± 0.57 61.29%, p=0.0002* 

t-value 0.4682 -2.9260 -4.8003  

P-value 0.6460 0.0099* 0.0002*  

Pain Pressure Threshold of subscapularis muscle 

Control group 2.11± 0.64 2.31 ± 0.65 2.11 ± 0.64 9.47% p=0.0019* 

Experimental group 2.31 ± 0.55 3.60 ± 0.78 2.31 ± 0.55 55.77% p=0.0001* 

t-value -0.7085 -3.8125 -5.9779  

P-value 0.4888 0.0015* 0.0001*  

*p <0.05 

 
Table 2- Pain and Disability component of SPADI scale 

Groups Pretest 

Mean SD 

Posttest 

Mean SD 

Difference 

Mean SD 

Percentage change P value 

                          Pain Component of SPADI scale 

Control group 31.56 ± 5.64 27.67 ± 5.45 3.89 ± 1.54 12.32%  p=0.0001* 

Experimental group 43.56 ± 15.17 27.78 ± 14.75 15.78 ± 6.59 36.22% p=0.0001* 

t-value -2.2249 -0.0212 -5.2699  

P-value 0.0408 0.9833 0.0001*  

Disability component of SPADI scale 

Control group 44.13 ± 5.16 40.89 ± 4.37 3.24 ± 1.98 7.35% p=0.0012* 

Experimental group 50.11 ± 13.52 41.50 ± 10.06 8.61 ± 4.85 17.18% p=0.0007* 

t-value -1.2389 -0.1672     -3.0744  

P-value 0.2332 0.8693      0.0073*  

*p <0.05 

 

Table 3- Apley’s scratch test 

Groups Pretest 

Mean SD 

Posttest 

Mean SD 

Difference 

Mean SD 

Percentage change P value 

                           Flexion-Abduction- External Rotation 

Control group 16.67 ± 3.77 14.56 ± 3.68 2.11 ± 0.33 12.67% p=0.0001* 

Experimental group 17.44 ± 2.65 13.00 ± 3.16 4.44 ± 1.81 25.48%, p=0.0001* 

t-value -0.5058 0.9621 -3.8025  

P-value 0.6199 0.3503 0.0016*  

Extension-Adduction- Internal Rotation 

Control group 18.00 ± 4.56 16.67 ± 4.45 1.33 ± 1.71 7.41% p=0.0479* 

Experimental group 21.00 ± 3.61 16.44  ± 4.10 4.56 ± 1.94 21.69% p=0.0001* 

t-value -1.5492 0.1102 -3.7303                

P-value 0.1409 0.9136 0.0018*  

*p <0.05 
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PRESSURE PAIN THRESHOLD WITH PRESSURE ALGOMETER 

 
    Fig 1 a – PPT of Deltoid muscle using pressure algometer 

    Fig 1 b – PPT of subscapularis muscle using pressure algometer 

 

 

COMBINATION RELEASE TECHNIQUE 

  

 
 

Fig 2a – Arm pull + Focused MFR to Deltoid muscle. 

Figs 2b – Arm pull + Focused MFR to subscapularis muscle 

Figs 2c – Arm pull + Focused MFR to trapezius muscle 

Figs 2d- Arm pull + Focused MFR to pectoralis muscle 

 

 

FIGURE 2a FIGURE 2b 

FIGURE 2c FIGURE 2d 

FIGURE 1 a FIGURE 1 b 
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CONSORT CHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

The present study was conducted to 

see the combined effect of gross and 

focused myofascial release technique along 

with Maitland’s mobilization and 

conventional treatment on trigger points and 

mobility in frozen shoulder. The findings of 

the present study indicate that although both 

the groups were effective addition of 

Myofascial release proved to be more 

beneficial. 

Reduction in pain due to myofascial 

release technique can be attributed by the 

following factors. According to one of the 

concept of MFR is that of tight loose which 

states tightness leads to weakness. To this 

tight loose concept there is both 

biomechanical and neural reflexive element. 

So in this concept it is fundamental to the 

therapeutic use of MFR. The second 

concept of MFR deals with the neuro-

reflexive change that occurs with 

application of manual force on 

musculoskeletal system. The hands on 

approach in this concept offers afferent 

stimulation through receptors, which 

requires central processing at the spinal cord 

and cortical levels for a response. Afferent 

stimulation frequently results in efferent 

inhibition. The same principle is used in 

MFR technique when the afferent 

stimulation of a stretch is applied and the 

operator waits for efferent inhibition to 

occur so that relaxation results in tight 

tissue. 
[25]

 According to one of the study 

pain reduction after giving MFR technique 

may be due to neurophysiological pain 

reduction phenomenon associated with 

Assessed for eligibility (n= 24) 

Excluded (n= 3) 

   Not meeting inclusion criteria (n=6) 

   Declined to participate (n=0) 

 Other reasons (n=0) 

Analysed (n= 9)  
 Excluded from analysis (n=0) 

Lost to follow-up (n=0) 

Discontinued intervention (n= 0) 

Allocated to control group (n= 9) 

 Received allocated intervention (n= 9 ) 

 Did not receive allocated intervention  (n= 0 ) 

Lost to follow-up (n= 0) 
Discontinued intervention (n=0) 

Allocated to Experimental group (n= 9) 

 Received allocated intervention (n=9  ) 

 Did not receive allocated intervention (n= 0) 

Analysed (n= 9)  

 Excluded from analysis (n=0) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n=18) 

Enrolment 
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graded movements of the technique. 

Neuromodulation of pain is reportedly 

achieved when stimulation of type I and 

type II afferent mechanoreceptors in a reflex 

reduces the tone or awareness of pain. 
[6] 

Reviews have stated that increase in 

the range of motion after the MFR 

technique may be due to factors such as 

neurophysiological reduction in pain and 

muscle guarding or improvement in muscle 

extensibility. Other contributing factors can 

be the mechanical change that has occurred 

in the tissue due to breaking up of the 

adhesions which leads to realigning the 

collagen or maybe there was increase in 

fiber glide when specific movements 

stressed the specific parts of the capsular 

tissue. MFR is believed to lengthen the 

fascia that may free the blood vessels and 

nerves which will eventually improve the 

circulation and nervous system 

transmission. The load sustained stretch 

gradually allows the tissue to elongate and 

relax which eventually increase the range of 

motion and flexibility. 
[25] 

In the present study, combinations of 

gross and focused MFR technique were 

applied. In indirect or gross MFR, a gentle 

stretch which allows the fascia to unwind 

itself where less pressure is applied. This 

gentle form of traction causes increase in 

blood flow and heat to the area which 

eventually will allow natural healing 

mechanism to take over. In direct or focused 

MFR working directly on the restricted 

fascia, where the tissue is loaded with 

constant force until release occurs. The 

moves are slowly reaching the layers of 

fascia until deep tissues are reached. Both 

the above mechanisms will have led to 

increase in range of motion and reduce the 

pain. 
[25]

 

A study conducted by Susan Jackson 

et al on frozen shoulder subjects where 

MFR and trigger point therapy was given 

along with conventional physiotherapy 

treatment which concluded that following a 

soft tissue massage there was improvement 

in range of motion, reduction in pain and 

improvement in function in subjects with 

second stage frozen shoulder. 
[19]

 This 

showed similar results to the present study 

where treatment to the trigger points with 

MFR technique showed increase in pain 

pressure threshold of the trigger points and 

increase ROM. The findings of the present 

study are in accordance to the above study 

indicating positive increase in flexibility or 

ROM, where Apley’s scratch test was used 

to check the flexibility instead of 

goniometry for ROM which proves that 

increase in flexibility will improve the 

ROM. Since frozen shoulder has capsular 

restriction with multiplanar restriction and 

apleys scratch test will give us these 

multiplanar ranges of the shoulder.  

Another study supports the finding 

of the present study where the authors have 

stated that soft tissue treatment (MFR) when 

given to a specific muscle improved the 

range of horizontal adduction. 
[26]

 These 

findings can be compared to our study 

where we focused on specific muscles to be 

treated with focused MFR and showed 

improvement in flexibility of muscles due to 

lengthening of the muscle and increasing the 

range of motion. 

Further a study conducted by 

Shalaka Deshmukh, Shivani Chaudhari et al 

wherein they used gross MFR technique 

(arm pull) was applied along with 

conventional physiotherapy treatment in 

frozen shoulder population which showed 

its better effects in outcome measures like 

visual analogue scale (VAS), shoulder pain 

and disability index ( SPADI ) score, and 

ROM. 
[6]

 The results of this study are in 

accordance with findings of the present 

study where combination of focused MFR 

and gross MFR showed improvements in all 

the outcomes like pain pressure threshold, 

SPADI scale and Apley’s scratch test. 

A similar study where gross MFR 

arm pull technique was also used in subjects 

having mechanical neck pain with upper 

limb radiculopathy with age group of 20-50 

years which showed improvements in VAS, 

Northwick Park Questionnaire (NPQ) and 

reduction in disability of upper limb and 

neck region. 
[17]
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In present study the functional 

activity level was measured as functional 

limitation is common in frozen shoulder. 

Literature suggests strong correlation 

between pain and function and ROM and 

function. As per the author the pain is said 

to have a correlation with the functional 

activity level in frozen shoulder where 

decrease in pain will lead to increase in 

functional activity. 
[27] 

Einar Kristian Tveita 

et al has proved that reduction in ROM has 

an impact on the function in subjects with 

frozen shoulder. 
[22] 

On the basis of above 

findings the present study also demonstrates 

significant improvement in functional 

activity level using SPADI Scale. 

Limitations of the present study are 

that the long term follow ups of the patients 

were not performed which if done would 

help to understand long term benefits and 

carryover effect of Myofascial release 

technique. The study did not include a 

separate group with either sham MFR or 

only MFR. Inclusion of such groups will 

give more clarity and stronger evidence on 

the efficacy of combination release 

technique 

Future scope for the present study 

can be MFR technique can be compared 

with the instrument assisted soft tissue 

mobilization (IASTM) or dry needling. 

Strength of the muscle can also be assessed. 

 

CONCLUSION 

Based on this study it can be 

concluded that addition of MFR treatment 

along with conventional treatment will have 

more benefits and faster recovery in patients 

with frozen shoulder. From this study it can 

be said that combination of gross and 

focused MFR along with Maitland 

mobilization and conventional 

physiotherapy treatment can be used as 

treatment on trigger points, mobility and 

function in subjects with frozen shoulder. 
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Effect of Myofascial Release versus Muscle Energy Technique 
on Trapezius Spasm in Head and Neck Cancer Patients: 
A Randomized Clinical Trial
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Original Article

INTRODUCTION

According to World Health Organization cancer is considered 
to be the leading cause of  death globally accounting 9.6 
million deaths in year 2018.[1] Over 200,000 cases of  head 

and neck cancer (HNC) are seen in India in comparison to 
USA which account for 30,000 cases per year. In India, the 
occurrence of  death due to HNC is 8%. All over the world, 
HNC stands as the fifth most common cancer with seventh 
highest mortality rate[2] with females being more affected 
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than males.[3] Two‑third of  HNC patients with squamous 
cell carcinoma present with a progressed stage of  the disease 
involving the regional lymph nodes[4] with squamous cell 
carcinomas constituting for 90% of  all HNC.[3]

Among the risk factors for HNC, tobacco and alcohol 
abuse are the most commonly listed risk factors accounting 
for 75% of  all HNC cases.[2] Physical impairments seen 
in HNC patients are problems in swallowing, speaking, 
decrease in–voice quality, decreased mouth opening, 
and dysfunction of  neck and shoulder.[5] Myofascial pain 
syndrome is seen in 11.9%–44.8% of  HNC and breast 
cancers.[2] It is intense deep pain resulting from one or 
more muscles/fascia with one or more hypersensitive 
areas. Myofascial pain is observed in affected side of  upper 
trapezius muscle than any other muscles.[6]

Myofascial release (MFR) is a progressive pressure release 
technique which is used to decrease muscle tension by 
elongation of  the muscle fiber thereby increasing gradual 
pressure on the motor trigger point. Study has proved 
successful to decrease pressure pain sensitivity.[7] Muscle 
energy technique (MET) is also known as postisometric 
relaxation technique as it is a direct active postfacilitating 
technique. The concepts of  MET are formed on the basis 
of  autogenic inhibition and reciprocal inhibition.[8] MET 
has demonstrated to be useful in increasing the range of  
motion (ROM) along with also facilitating the lymphatic 
circulation.[9]

There are numerous studies to suggest the use of  manual 
therapy techniques in various musculoskeletal conditions. 
However, there is paucity of  literature highlighting the 
use of  manual techniques such as MFR and MET in the 
treatment of  cancer patients, especially in HNC survivors. 
The current study aimed to investigate the effectiveness of  
MFR and MET on trapezius spasm in HNC in terms of  
alleviating pain and improving quality of  life (QoL).

MATERIALS AND METHODS

The present clinical trial was conducted in a tertiary cancer 
hospital in postoperative HNC patients. The study included 
both males and females patients above 18 years of  age and 
undergone surgical treatment for HNCs, anterior neck 
dissection, complete modified neck dissection and other 
types of  selective neck dissection and willing to participate in 
the study. Patients with structural instability and osteoporotic 
changes of  cervical spine, torticollis, spondylosis of  cervical 
spine, and prolapse of  cervical disc were excluded. As per 
the effect “P” 0.05 and dropout rate of  5%, the sample 
calculated was “24.” Sample size calculation:

S1 = 1.55 S2 = 1.47

α = 1.96 β = 0.84

n = 2S2 (Zα + Zβ)/d2

=2× (1.51) 2× (1.96 + 0.84)/102

=2 × 2.28 × 2.8/100

=12.76/100

=12 in each group.

Procedure
Ethical clearance was obtained from Research and Ethics 
Committee, Belagavi (Ref. No. KIPT/223/14‑05‑18). 
Each patient was explained the purpose of  the study in 
vernacular language, and a written informed consent was 
taken. Closed envelope method was used for random 
allocation of  the patients into either of  two groups. 
A brief  demographic data of  all patients was obtained. 
All patients were assessed for pain, neck disability 
index (NDI), ROM (cervical and shoulder), and QoL 
pre‑ and post‑intervention [Figure 1].

Intervention protocol
Procedure for myofascial release technique (Group A)[10]

Position of the patient
The patient was sitting on chair with back support [Figure 2].

Application
The therapist positioned herself  behind the patient and 
placed her hands over the affected side, i.e., one hand 
was placed over the shoulder and the other hand was 
placed over the area below to the ear of  the involved side. 
MFR was applied for 3–4 times with 20 s hold. It was 
administered once daily for consecutive 6 days.

Procedure for muscle energy technique (Group B)[10]

Position of patient
The patient was asked to lie on his/her back on the 
couch  [Figure 3].

Application
The therapist placed one hand over the ear/mastoid area 
of  the side affected while the shoulder of  the affected side 
was stabilized using the other hand. The patient was asked 
to elevate the affected side shoulder and touch the ear by 
applying 20% of  the available strength. The isometric 
contraction was held for 7–10 s, 3–5 times repetitions, 
and was maintained for 30 s. The MET was given once 
daily for 6 days.
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Outcome measures
Neck Disability Index
NDI includes 10 questions which has options of  6 answers 
and are scored with 0–5 points in each question and is later 
calculated as percentage. The NDI has test–retest reliability 
with intraclass correlation coefficient 0.93, with limitation 
of  95% confidence interval, i.e., 0.86–0.97.[11]

Pressure pain threshold‑pressure algometer
The reliability and validity of  pressure algometer is r = 0.990.[12] 
Pressure pain threshold (PPT) of  upper trapezius muscle was 
assessed placing pressure algometer over the upper trapezius. 
Reading on pressure algometer was taken in the study.

Range of motion
The ROM was assessed using an universal goniometer.[13] 
Cervical ranges and shoulder ranges of  the affected upper 
limb was taken.

Functional Assessment of Cancer Therapy ‑ Head and Neck
This scale comprises of  four domains, namely physical, 
social, emotional, and functional well‑being. The validity 

of  Functional Assessment of  Cancer Therapy ‑ Head and 
Neck is r > 0.75.[14]

RESULTS

Statistical analysis
Statistical analysis was done using SPSS statistical 
package of  social sciences version 20.0, (IBM Corp., 
Armonk, NY: USA). Normality of  all the parameters 
was determined by Kolmogorov–Smirnov test. Mann–
Whitney U and Wilcoxon matched pair tests were used for 
statistical hypothesis to compare the outcome measures; 
postintervention scores were analyzed using Student’s 
paired t‑test.

The present study included twenty‑four patients, in which 
twelve subjects were in Group A who received MFR and 
12 subjects were in Group B who received MET. Tables 1‑3 
represents demographic data of  the study participants.

Within‑group comparison of  pretest and posttest scores 
in MFR and MET groups demonstrated reduction of  

SCREENED FOR ELIGIBILITY (n = 38)

EXCLUDED (n = 14)
• Not meeting inclusion criteria (9)
• No spasm (5)

SUBJECTS WERE ASSESSED FOR INCLUSION AND
EXCLUSION CRITERIA (n = 24) 

RANDOM ALLOCATION USING ENVELOPE
METHOD (n = 24)

Group A
Allocated to intervention n = 12

(Received MYOFASCIAL
RELEASE)

Dropouts (n = 0)
Completed Rx (n = 12)

Group B
Allocated to intervention n = 12
(Received MUSCLE ENERGY

TECHNIQUE)
Dropouts (n = 0)

Completed Rx (n = 12)

ALLOCATION

Analyzed n = 12
For reduction in pressure pain 

threshold, neck disability, cervical 
and shoulder ROM, quality of life

Analyzed n = 12
For reduction in pressure pain 

threshold, neck disability, cervical 
and shoulder ROM, quality of life

ANALYSIS

Figure 1: CONSORT chart
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pain with neck disability scores with P = 0.0001 and 
P = 0.0022, respectively [Tables 4 and 5]. No significant 
difference was noted in QoL when compared between the 
groups [Table 6]. Between group comparison for cervical 
and shoulder ranges showed improvements in cervical 
flexion (P = 0.0162), cervical extension (P = 0.0096), 
s h o u l d e r  f l e x i o n  ( P  =  0 . 0 2 0 5 ) ,  s h o u l d e r 

extension (P = 0.0408), shoulder abduction (P = 0.0037), 
and shoulder adduction (P = 0.0037) [Table 7]. The 
comparison of  cervical ROM between both the study 
groups is depicted in Tables 8 and 9.

DISCUSSION

The present study evaluated the effect of  MFR and MET 
in the treatment for trapezius spasm along with pain in 
terms of  improvement in PPT, neck disability, and ROM 
in the 24 postoperative HNC patients. The study findings 
proved the alternate hypothesis as there was significant 
change with MFR and MET on trapezius spasm and PPT in 
HNC patients. There seemed to be no significant difference 
between the groups before and after the intervention 
which suggests that both the manual therapies are effective 
individually, in reduction of  pain, improving neck disability, 
and increasing cervical and shoulder ROM.

The distribution of  patients in both groups were 
homogeneous in nature. study suggests that HNC are the 
most common type of  cancer affects in males and fifth 
among females in India.[15] This could be attributed to the 
lifestyle changes that they tend to choose over a period 
of  time. Similar to smoking, tobacco chewing and alcohol 
consumption are habits commonly seen in males rather 
females in the Indian context. The probable reason for 
HNC being lesser prevalent in females than males could 
be that the females in the Indian scenario are less likely to 
be employed as masons and laborers and that female labor 
is not well supported. Hence, owing to the more indoor 
orientation, the females are not exposed to the carcinogens 
from the ultraviolet rays, thus reducing the number of  
HNC in them.[16]

The maximum age distribution was in the age group of  
50–60 years, i.e., 50.25 ± 12.19 years in MFR group and 
50.08 ± 3.19 years in MET group in the current study 
which indicated the prevalence of  HNC is more seen 
during the fifth decade of  life, i.e., middle age group which 

Figure 2: The patient receiving an application of myofascial release 
technique

Figure 3: The patient receiving an application of muscle energy 
technique

Table 1: Gender distribution of all patients in both study 
groups (myofascial release and muscle energy technique)
Gender MFR (n=12), n (%) MET (n=12), n (%) Total

Male 11 (91.67) 11 (91.67) 22
Female 1 (8.33) 1 (8.33) 2
Total 12 (100.00) 12 (100.00) 24

MFR: Myofascial release, MET: Muscle energy technique

Table 2: Distribution of age and body mass index of all patients 
in both study groups (myofascial release and muscle energy 
technique)
Variables Groups n Mean±SD t P

Age in years MFR 12 50.25±12.19 0.0351 0.9723
MET 12 50.08±11.04

Height in meter MFR 12 1.62±0.07 −1.9143 0.0687
MET 12 40.97±71.20

Weight in kg MFR 12 61.17±14.41 −0.1188 0.9065
MET 12 61.75±9.05

BMI MFR 12 23.21±4.96 −0.1483 0.8835
MET 12 23.46±2.90

SD: Standard deviation, MFR: Myofascial release, MET: Muscle energy 
technique, BMI: Body mass index
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was also similar in an observational study conducted to 
evaluate kinesiophobia in HNC patients with mean age of  
52.33 ± 10.63 years in females and 53.05 ± 13.02 years in 
males. The middle age population is at risk of  developing 
HNC due to their habits, lifestyle modifications, and 
westernization in the developing countries.[17]

Pain is stated as the most common problem noticed in 
HNC with little attention focused on pain control after 
the surgery. The local invasion causes destruction of  the 
soft tissues and bone tissues causing the inflammation, 
and the compression to the nervous structures causes 
neuropathic pain in these patients. Functions such 
as speech, chewing, and/or swallowing increase pain 
intensity.[18] The reduction in the pain perception seen 
in the MET group could have been the effect of  the 
preexisting hypoalgesia. During the isometric contraction, 

the inhibitory Golgi tendon reflex is activated which in 
turn heads to the reflex relaxation of  the muscle. The 
somatic efferent is known to evoke an excitatory response 
in the sympathetic system that results in activating the 
muscle, joint receptors, and periaqueductal gray matter 
that directly helps in modulating the level of  pain. 
The gating of  nociceptive impulses causes inhibition 
in the dorsal horn of  spinal cord as a result of  the 
mechanoreceptor stimulation.[19] Improvements in the 
neck ROM, Neck Disability Index, and decrease in pain 
intensity may also be due to strengthening exercises.[20]

Table 4: Comparison of neck disability index scores in both 
study groups before and after intervention
Summary Groups Unpaired (t) P

MFR MET

Pretest, mean±SD 30.73±12.22 34.30±8.24 −0.8396 0.4101
Posttest, mean±SD 11.50±4.33 12.29±3.08 −0.5148 0.6118
Difference, mean±SD 19.24±9.10 22.02±7.98 −0.7965 0.4342
Percentage of change 
(%) 

62.60 64.19

Paired t 7.3245 9.5600
P 0.0001* 0.0001*

*Level of significance P≤0.05. SD: Standard deviation, 
MFR: Myofascial release, MET: Muscle energy technique

Table 6: Comparison of individual domains of functional 
assessment of cancer therapy‑head and neck of all 
the patients in both the study groups before and after 
intervention
Domains Time Mean±SD t P

MFR MET

Physical Pretest 11.00±5.95 10.67±3.70 0.1647 0.8707
Posttest 9.75±4.47 10.33±1.15 −0.4373 0.6662
Difference 1.25±4.29 0.33±3.85 0.5513 0.5870

Emotional Pretest 4.83±1.11 5.42±1.38 −1.1396 0.2667
Posttest 4.17±1.19 4.17±1.75 0.0000 1.0000
Difference 0.67±1.44 1.25±1.76 −0.8883 0.3840

Social Pretest 24.17±0.58 24.08±0.29 0.4472 0.6591
Posttest 24.00±0.00 24.00±0.00 ‑ ‑
Difference 0.17±0.58 0.08±0.29 0.4472 0.6591

Functional Pretest 11.67±5.58 9.17±3.93 1.2690 0.2177
Posttest 13.67±5.35 10.83±3.33 1.5584 0.1334
Difference 2.00±1.04 1.67±0.78 0.8864 0.3850

Additional Pretest 13.33±3.60 10.25±1.42 2.7585 0.0115
Posttest 13.08±3.94 12.33±2.10 0.5815 0.5668
Difference −0.25±3.49 2.08±2.68 −1.8361 0.0799

*Level of significance P≤0.05. SD: Standard deviation, 
MFR: Myofascial release, MET: Muscle energy technique

Table 7: Comparison of shoulder range of motion for all the 
patients between both the study groups before and after 
intervention
Parameters Time Mean±SD t P

MFR MET

Flexion Pretest 70.92±9.61 73.67±9.63 −0.7003 0.4911
Posttest 76.17±9.59 77.08±9.55 −0.2346 0.8167
Difference 5.25±2.30 3.42±1.08 2.4968 0.0205*

Extension Pretest 31.50±4.96 31.67±3.20 −0.0978 0.9230
Posttest 36.58±3.65 35.00±3.91 1.0251 0.3165
Difference 5.08±2.31 3.33±1.56 2.1734 0.0408*

Abduction Pretest 69.67±11.10 71.25±10.85 −0.3534 0.7271
Posttest 75.67±11.00 74.83±10.82 0.1871 0.8533
Difference 6.00±1.41 3.58±2.15 3.2515 0.0037*

Adduction Pretest 69.67±11.10 71.25±10.85 −0.3534 0.7271
Posttest 75.67±11.00 74.83±10.82 0.1871 0.8533
Difference 6.00±1.41 3.58±2.15 3.2515 0.0037*

Internal 
rotation

Pretest 49.17±9.56 51.42±9.23 −0.5865 0.5635
Posttest 53.58±9.20 54.83±8.24 −0.3505 0.7293
Difference 4.42±1.38 3.42±1.78 1.5376 0.1384

External 
rotation

Pretest 56.83±7.30 58.92±2.91 −0.9188 0.3681
Posttest 61.42±8.06 62.67±3.37 −0.4956 0.6251
Difference 4.58±1.98 3.75±2.93 0.8175 0.4224

*Level of significance P≤0.05. SD: Standard deviation, 
MFR: Myofascial release, MET: Muscle energy technique

Table 3: Cancer diagnosis in both the study 
groups (myofascial release and muscle energy technique)
Cancer diagnosis MFR (%) MET (%) Total

Ca of lip 1 (8.33) 1 (8.33) 2
Ca of tongue 1 (8.33) 1 (8.33) 2
Left Ca of buccal mucosa 9 (75.00) 4 (33.33) 13
Left Ca of retromolar trigone 0 (0.00) 1 (8.33) 1
Right Ca of buccal mucosa 1 (8.33) 4 (33.33) 5
Right cervical node enlargement 0 (0.00) 1 (8.33) 1
Total 12 (100.00) 12 (100.00) 24

Ca: Cancer, MFR: Myofascial release, MET: Muscle energy technique

Table 5: Comparison of pressure pain threshold scores of 
all patients in both the study groups before and after the 
intervention
Summary Groups Z P

MFR MET

Pretest, mean±SD 1.33±0.49 1.58±0.67 −0.8083 0.4189
Posttest, mean±SD 2.92±0.51 3.00±o. 95 −0.0289 0.9770
Difference, mean±SD 1.58±0.51 1.42±0.51 −0.6928 0.4884
Percentage of change 
(%) 

118.75 89.47

Z value 3.0594 3.0594
P 0.0022* 0.0022*

*Level of significance P≤0.05. SD: Standard deviation, MFR: Myo‑ 
fascial release, MET: Muscle energy technique, Wilcoxon Signed Rank 
test
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Table 8: Comparison of domains of functional assessment of cancer therapy ‑ head and neck for all the patients within the two 
study groups before and after intervention
Group Domain Time Mean±SD Mean±SD difference Percentage of change (%) Paired t P

MFR Physical Pretest 11.00±5.95 1.25±4.29 11.36 1.0098 0.3343
Posttest 9.75±4.47

Emotional Pretest 4.83±1.11 0.67±1.44 13.79 1.6088 0.1360
Posttest 4.17±1.19

Social Pretest 24.17±0.58 0.17±0.58 0.69 1.0000 0.3388
Posttest 24.00±0.00

Functional Pretest 11.67±5.58 −2.00±1.04 −17.14 −6.6332 0.0001*
Posttest 13.67±5.35

Additional Pretest 13.33±3.60 0.25±3.49 1.88 0.2479 0.8088
Posttest 13.08±3.94

MET Physical Pretest 10.67±3.70 0.33±3.85 3.13 0.3003 0.7696
Posttest 10.33±1.15

Emotional Pretest 5.42±1.38 1.25±1.76 23.08 2.4540 0.0320*
Posttest 4.17±1.75

Social Pretest 24.08±0.29 0.08±0.29 0.35 1.0000 0.3388
Posttest 24.00±0.00

Functional Pretest 9.17±3.93 −1.67±0.78 −18.18 −7.4162 0.0001*
Posttest 10.83±3.33

Additional Pretest 10.25±1.42 −2.08±2.68 −20.33 −2.6944 0.0209*
Posttest 12.33±2.10

*Level of significance P≤0.05. SD: Standard deviation, MFR: Myofascial release, MET: Muscle Energy Technique

Table 9: Comparison of cervical range of motion for all the patients between both the study groups before and after the 
intervention
ROM (degrees) Time Mean±SD t P

MFR MET

Cervical flexion (°) Pretest 23.08±5.58 23.42±3.40 −0.1767 0.8614
Posttest 27.67±5.12 26.00±3.92 0.8961 0.3799
Difference 4.58±2.19 2.58±1.51 2.6046 0.0162*

Cervical extension (°) Pretest 20.75±2.11 20.08±3.22 0.5996 0.5549
Posttest 25.50±2.39 23.08±4.56 1.6251 0.1184
Difference 4.75±1.35 3.00±1.66 2.8363 0.0096*

Cervical‑side flexion right (°) Pretest 11.42±6.37 13.50±4.89 −0.8983 0.3787
Posttest 13.67±6.78 16.00±3.92 −1.0321 0.3132
Difference 2.25±1.09 2.50±1.29 −0.5138 0.6125

Cervical‑side flexion left (°) Pretest 13.50±10.88 16.25±3.61 −0.8311 0.4149
Posttest 16.33±10.66 18.58±4.31 −0.6780 0.5048
Difference 2.83±1.44 2.33±1.27 0.9045 0.3755

Cervical‑side rotation right (°) Pretest 14.75±7.37 18.50±3.96 −1.5534 0.1346
Posttest 17.75±7.81 21.33±5.05 −1.3351 0.1955
Difference 3.00±1.64 2.83±1.76 0.2400 0.8126

Cervical‑side rotation left (°) Pretest 18.75±5.24 16.00±7.00 1.0900 0.2875
Posttest 22.25±5.20 19.00±6.73 1.3233 0.1993
Difference 3.50±1.28 3.00±1.51 0.8760 0.3905

*Level of significance P≤0.05. SD: Standard deviation, MFR: Myofascial release, MET: Muscle energy technique

Effects of  myofascial therapy on pressure hypersensitivity 
for supraspinatus and upper trapezius in the breast 
cancer patients have been well documented. Myofascial 
dysfunctions have shown to increase pressure 
hypersensitivity hence decreasing the ranges of  motion 
too of  the affected limbs.[21] Effect of  MFR on upper limb 
mobility in females receiving radiation therapy in breast 
cancer survivors has shown improvement in movements 
such as flexion, abduction, abduction, external rotation, 
and the combined movement after MFR treatment. The 
probable mechanism for these improvements may be 
due to upregulation of  activity of  pain modulation in the 
tissues in the endocannabinoid system.[18] This  physiology 

may be the  probable reason for pain alleviation. Hence,  
consecutive six sessions of  MFR to all patients in  the  
MFR group  in the present study may justify MFR as an 
appropriate therapy for such patients.

Improvements in ROM in cervical and shoulder region 
may be suggested due to postisometric relaxation leading to 
the inhibition of  the motor activity through Golgi tendon 
organs and also an increase in the length of  muscle due 
to the viscoelastic property of  the tissue suggesting the 
reasons for improvements in both ROM in the present 
study.[22]
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No significant changes were noted in QoL in both the 
groups. The health‑related QOL (HRQOL) has been 
observed to be better in old patients than the younger ones. 
Along with common HNC symptoms, use of  tobacco has 
shown to be poor physical, emotional, social, and functional 
well‑being. Physical and functional well‑being can be worse 
due to radiation but the HRQOL showed no difference 
when compared with patients not receiving radiation[23] 
which contradicts the present study as the patients in 
the present study had no habits of  tobacco chewing. 
Kinesiophobia was evaluated in HNC patients along with 
its effect on QoL which states that there is fear in HNC 
patients to perform neck movements which hampers the 
daily activities of  the person which leads to poor QoL[17] 
which goes in accordance to the present study.

Limitation of  the study is that the sample size was small 
and long‑term follow‑up was not undertaken to confirm 
the results. Since the results of  the present study has shown 
improvements when compared within the groups (i.e., MFR 
and MET) in cervical and shoulder ROM, reduction in PPT, 
and reduced burden of  shoulder disability, similar studies 
may be carried out in larger populations to substantiate 
the evidence.

CONCLUSION

Results of  the present study demonstrated improvements 
in reduction of  pain, neck disability, and improved neck 
and shoulder ROM which suggest that use of  MFR and 
MET can be implemented individually to reduce trapezius 
spasm in postoperative HNC patients. Similar studies may 
be carried out in larger population in different clinical 
settings in the Indian Scenario.
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Continuing Physiotherapy Education

Clinical teaching is an integral part of  the medical fraternity 
all over the world who are in teaching profession, whether 
in classrooms, in hospitals, or in primary healthcare. 
Bedside teaching is an essential component of  medical 
education and an effective way to learn clinical skills and 
improvise communication skills with the patients. Bedside 
teaching is a powerful method for physical therapy 
education. Sir William Osler rightly commented as “to 
study the phenomena of  disease without books is to sail 
an uncharted sea while to study books without patients 
is not to go to sea at all.”[1] Bedside teaching is active 
teaching process conducted in the presence of  a patient, 
with the formation of  small group of  students. Such 
teaching strategy improves students’ history‑taking and 
examination skills and knowledge of  clinical ethics. This 
integrates theory, practical skills, as well as knowledge. It 
makes patient contact an education process to be more 
realistic and more complete. This allows the students to 
develop empathy with patients, which proves better than 
listening to a classroom teaching during a powerpoint 
presentation or a seminar presentation. Both Teacher 
and student have an opportunity to make the most use 
of  their perception such as hearing, vision, smell, and 
touch, enabling them to learn more about the patient 
and their problems.[2]

However, having stated the importance of  bedside 
teaching, the use of  this type of  teaching is in steady decline 
over few decades. This decline may be due to a variety 
of  reasons including lack of  time for clinicians, patient 
volume, fierce competition for research funding, increased 
use of  simulation teaching, more demand over paperwork, 
over‑reliance on technology, quick patient discharge, lack 
of  experience, and confidence on the part of  a teacher to 
name a few.[2,3]

Benefits of  bedside teaching are clear. However, there is 
clear lack of  implementation in this regard; Salam et al. have 
documented few strategies to overcome this problem. The 
most important of  all is to begin bedside teaching with no 
great expectations. Daily ward patients are the best way to 
learn and fortify the observational ability of  the students.[4] 
Getting the students to involve with a specific reason 
would serve the purpose. The distribution of  bedside 
teaching time with planned curriculum will potentiate 
learning experience, thereby elevating patient’s comfort 
with a professional approach. This type of  teaching 
needs adequate preparation, and it is not uncommon to 
see most of  the clinicians to assume this task without 
adequate preparation or orientation.[5] A prior notice of  
visit to a patient, set time, limited and focused teaching, role 
modeling by learners, detailed explanation of  assessment 
procedures to the patient may help to improve patients’ 
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comfort during bedside teaching. Raising the teachers’ 
comfort level at the bedside through a preparatory phase 
is as vital raising comfort levels of  patients as well as 
the students. Teachers should avoid topics that may be 
uncomfortable for them to teach, especially if  they are new 
to the profession or first‑timers. Hence, they should be 
familiar with the time table or the clinical curriculum and 
the clinical skill of  the students. Finally, to make bedside 
teaching a more focused activity, each session of  a bedside 
teaching must be preplanned with adequate medical reading 
resources in hand. It needs to be decided beforehand the 
specific facets of  bedside teaching such as history‑taking, 
assessment skills, and counseling of  the patients needs to  
be emphasized. Group interaction is an important aspect 
to keep the students’ group active during bedside teaching 
that may be achieved by goal setting and role‑plays by 
students in a set time with utmost attention paid to the 
learning group.[4]

Although many teaching models have been developed, 
yet the implication and the success of  each model is 
questionable in implementation and usage.[6‑8] High‑quality 
physiotherapy education is a principal aspect of  good 
standard physiotherapy and rehabilitation care, which 
includes clinical examination and its documentation, 
diagnosis, interpretation of  the investigations, and 
physiotherapy management of  patient’s problems. It 
is improper to discard a teaching tradition like bedside 
teaching, which teaches the humanistic values of  medicine 
and rehabilitation either to time constraint or busy 
schedules. Use of  clinical teaching in the education process 
by the physiotherapy teachers/instructors may be achieved 

by creating a congenial atmosphere by the clinical teacher 
for both learners/students/trainee and the patients. This 
simple strategy will help enhance the learner to imbibe 
and improvise observational skills, assessment and 
communication skills, and overall medical professionalism. 
All physiotherapy colleges should inculcate good practice 
of  bedside teaching and increase the efforts to reshape 
the profession.
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INTRODUCTION

Plantar fasciitis (PF) is one of  the most common epidemics 
that is said to cause heel pain; hence, it is also referred as 
plantar heel pain, which is known to affect approximately 
10% of  the population once in their lifetime.[1] PF, 
typically a localized inflammatory condition of  the 
plantar aponeurosis of  the foot, is reported to be the 
most common cause of  inferior heel pain. The disorder 
is not only seen relatively frequently in athletically active 

individuals and military personnel but also is diagnosed in 
individuals with sedentary lifestyles.[2] The definition varies 
as per various literature, however the heel spur syndrome 
and painful heel syndrome are used interchangeably.[3‑5] 
These terms describe the condition to be a pain at the 
heel with inflammation at the origin of  the plantar fascia 
and which travels to the extent of  course of  the fascia.[6]

Patient presenting with PF is diagnosed mainly based on 
objective and subjective viewpoint such as the history 
and physical examination of  the affected area. General 
complaint presented by the patient is heel pain during the 
initial steps in the morning after getting up from bed or 

Introduction: Plantar Fasciitis (PF) is common musculoskeletal condition associated with difficulty in 
performing activities of daily living. The aim of the study is to investigate the effectiveness of single session 
of Matrix Rhythm Therapy (MaRhyThe) in Plantar Fasciitis. 
Methods: It was an experimental study conducted on 17 subjects diagnosed with plantar fascitit in the 
age group of 18-35 years. One session of MaRhyThe was given to calf and plantar aspect of foot for 45 – 
60 minutes. Pre and post intervention outcome was measured in terms of pain using pressure algometer 
(PPA), local skin temperature using non-contact infrared thermometer (IRT) and functional activities using 
Foot and Ankle Ability Measures (FAAM) scale.
Results: Pre Post intervention demonstrated statically significance in terms of reduced pain (P < 0.001), 
increased local skin temperature (P < 0.001) and improved scores of Foot and Ankle Ability measure (P < 
0.001).
Conclusion: Single session of MaRhyThe treatment was found to be effective in reduction of pain, improved 
skin temperature and functional activities in patients with plantar fasciitis.
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either after prolonged rest. The patient will give a history 
of  a sharp pain which occurs at the origin and extent of  
the plantar fascia during the palpation procedure. Initial 
stage of  the condition can be diagnosed clinically, and 
diagnostic imaging procedures are not required. Only in 
suspected cases of  any heel pathologies, ultrasonography 
and magnetic resonance imaging are required, suggestive 
of  increase and abnormal thickness of  the fascia.[7]

There are several treatment approaches available for 
the condition with different levels of  evidence.[8] The 
conservative treatment plan is directed toward rest and 
modification of  activities of  daily living, cryotherapy, 
analgesics, and stretching of  the plantar fascia, which 
is carried out for a few weeks. If  conservative therapy 
fails to cause any relief  of  the condition, then along with 
the conservative approach, other treatment methods 
can be added as an adjunct to the therapy, for example, 
modalities such as ultrasound and faradic foot bath; 
shoe modifications such as soft insoles and night splint; 
corticosteroid injections; myofascial trigger point therapy;[9] 
ankle and foot mobilization.[10] As per the literature, 90% 
of  pain relief  can be achieved with conservative therapy 
alone.[7]

Matrix rhythm therapy (MaRhyThe) is invented by Dr. Ulrich 
Georg Randoll from Germany. It is directly derived from 
the clinical and fundamental videomicroscopic research 
of  Erlangen University (Dr. Randoll) in the 1990s. It is a 
treatment tool which helps in activation and balance of  the 
normal physiological vibrations of  the skeletal muscles and 
the nervous system. The tool is said to produce a vibration 
with a frequency and amplitude spectrum between 8 and 
12 Hz that is equal and similar to the normal cells in the 
human body. The frequency and amplitude between 8 
and 12 Hz can be used for therapeutic purpose[11] and has 
shown to cause improvement in abnormal conditions such 
as back pain and frozen shoulder.[12]

At the cellular level due to reduced oxygen levels or energy 
deficiency, muscle fibers get contracted and at times can 
no longer be helpful, causing variability in motion patterns, 
hence leading to restriction. This treatment device rebalances 
the cellular microprocess that causes cellular regeneration and 
facilitates healing process by microstretching in a rhythmic 
manner,[13] which helps to improve tissue extensibility and 
circulation, reduces pain and tissue inflammation, and 
induces relaxation.[14] This therapy is simple and carries 
no side effects. Therapy is administered via an electrically 
powered oscillator (resonator) with an asymmetric treatment 
head (cam‑type) which produces the mechanical oscillations 
that is generated by magnetic sinusoidal phase‑synchronized 

field, and these oscillations are then supplied by the treatment 
head to the affected area.[12]

However, there is paucity in literature showing the effects 
of  MaRhyThe in plantar fascitis.[15] Hence, the aim of  this 
study is to investigate the effectiveness of  one session of  
MaRhyThe with respect to pain reduction, performance 
of  activities of  daily living, and sports activities.

METHODOLOGY

Design and study setting
The present study was a single group pre‑post experimental 
study design with sample of  convenience. The study was 
endorsed by the Institutional Ethical Committee. The study 
was conducted at a tertiary care hospital.

Participants
The purpose of  the study was explained and written 
informed consent was obtained from the participants who 
fulfill the inclusion and exclusion criteria and were recruited 
in the study. A total of  17 participants with clinical diagnosis 
of  PF were enrolled. Inclusion criteria were:  (1) both male 
and female with age group between 18 and 35 years, (2) 
subjects with PF more than 1 month, (3) subjects willing 
to participate in the study, and (4) subjects with sedentary 
lifestyle. Participants were excluded if  they had (1) open 
wound, (2) rupture of  calf  muscle, (3) trauma to posterior 
heel, (4) any diagnosed neurological condition, and (5) 
deformity of  ankle and foot.

Intervention
The subject was made to lie down on the couch in prone 
position comfortably as instructed by a therapist. The area 
to be treated (around the heel, ankle and calf  muscle) was 
exposed and talcum powder was applied over treatment 
area to avoid friction caused by the MaRhyThe probe. 
The application of  MaRhyThe was in longitudinal stroking 
manner by pushing the probe of  the device into the plantar 
fascia. The area of  treatment consisted of  the entire plantar 
fascia, including the ankle joint line and calf  muscle. The 
treatment was concentrated more on tender point to 
release the tightness and reduce pain. Only one session of  
45–60 min was given per subject [Figure 1].

Data collection and outcome measures
Brief  demographic data were obtained from the subject 
before the assessment. Functional scores, pain score, and 
skin temperature were recorded pre‑ and immediately 
post‑intervention.

Foot and Ankle ability measure scale (FAAM)
Foot and ankle ability measures scale is a set of  questionnaire 
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of  29 questions, which is divided into two subscales, i.e., 21 
questions for activities of  daily living and eight questions 
for sports population.[16] The questionnaire was asked 
before the treatment session and 2 days after the treatment 
to know the difference.

Skin temperature
A noncontact infrared thermometer (IRT) is a thermometer 
which records temperature from a portion of  the thermal 
radiation, sometimes called black‑body radiation emitted 
by the area of  skin being measured.[17] The temperature 
was measured before and immediately after the treatment 
session over the area of  treatment, i.e., plantar aspect 
of  foot, exactly at the tender point where subject has 
maximum pain.

Pain
Pain pressure algometer (PPA) is used to check the 
pain pressure threshold.[18] It was applied over the area 
of  maximum pain in the plantar aspect of  foot. The 
algometer showed the readings of  pain after the bearable 
pressure applied. Readings were taken before and after 
the treatment.

RESULTS

The data was analyzed using paired sample t test for all 
outcome variables using SPSS software 21.0 version (IBM 
Corp., Armonk, NY: USA). Mean and standard deviation 
was calculated for all the variables. Table 1 represents 
demographic characteristics of  the study participants. 

Table 2 presents pain pressure threshold scores pre – post 
intervention which was statistically significant (P < 0.001). 
Statistically significant increase in local skin temperature 
(P < 0.001) and improved scores of  Foot and Ankle 
Ability Measure Scale (P < 0.001) were obtained [Tables 
3 and 4].

DISCUSSION

The study was conducted to determine the effect of  

MaRhyThe in participants with PF. The results of  the 
study demonstrated that single session of  matrix therapy 
was effective in treatment of  plantar fasciitis in terms of  
pain relief  and improved function.

The present study is in consensus with previous studies 
on prevalence of  plantar fasciitis with respect to gender 
where females are found to be more affected than 
males.[19,20] There appears to be two distinct population 
affected by PF, athletes and sedentary individuals with 
relatively high body mass index (BMI). The association 
of  PF with BMI seems less evident in athletic populations 
compared to sedentary individuals with a higher BMI. 
This could be due to increased ankle joint loading in 
individuals with higher BMI leading to mechanical and 
inflammatory changes leading to PF.[21] In the present 
study also, the subjects with plantar fasciitis had higher 
BMI with mean value of  27.35 ±5.72 which is in 
accordance with previous studies.[22] 

In the present study, the significant reduction in pain 
could be attributed to the effect of  MaRhyThe which 
acts at cellular level causing tissue elongation and 
increased flexibility of  fascia, allowing free movements 
of  fascia and tendons. This leads to decrease in tightness 
and reduction of  stress on tendons and fascia, thereby 
causing reduction of  pain. To the best of  our knowledge 
there are no published studies on MaRhyThe in different 
musculoskeletal conditions. Hence, it is difficult to compare 

Figure 1: Matrix rhythm therapy

Table 1: Demographic Characteristics
Age (yrs) Gender Height 

(cms)
Weight 
(kgs)

BMI 
(kg/m2)Male Female

22.94±3.23 6 11 161.94±4.41 71.88±15.18 27.35±5.72

Table 2: Pre ‑ post comparison of Pain Pressure Algometer
Particular Mean SD t P

Pre‑intervention 8.70 ± 1.57 7.410 0.001*
Post ‑ intervention 12.35  ± 3.10

*P<0.05

Table 3: Pre ‑ post comparison of Skin Temperature using 
Infrared Temperature
Particular Mean SD t P

Pre‑intervention 29.60  ± 2.15 9.743 0.001*
Post ‑ intervention 31.60 ± 1.78

*P<0.05

Table 4: Pre post comparison of Foot and Ankle Ability 
Measure Scale Score
Particular Mean SD t P

Pre‑intervention 83.41  ± 23.13 6.019 0.001*
Post ‑ intervention 98.52 ± 20.53

*P<0.05
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the findings of  our study with other studies. However, 
myofascial release (MFR), a soft tissue release technique 
commonly used in management of  PF produces similar 
effects on the soft tissues as MaRhyThe.  However, the only 
disadvantage of  the technique was the variation in pressure 
exerted from therapist to therapist which needs clinical 
expertise. Another drawback is patient–therapist comfort 
which is less as MFR induces pain during treatment which 
is not the case in MaRhyThe.[23]

In the present study, an immediate rise in temperature was 
noted. This could be due to increased blood viscosity and 
artery diameter that leads to improved microcirculation[14] 
resulting in increased blood supply, oxygen and exchange of  
metabolites at the tissue site. This also helps in tissue healing 
by stimulating fibroblastic activity, thereby improving the 
function of  the soft tissues leading to increased range 
of  motion. Similar effects on tissue healing have been 
observed in previous study using IASTM on PF.[24]

The effects of  MaRhyThe is comparable to Pulsed Electro‑
Magnetic Field (PEMF) which is an electrotherapeutic 
modality that works on sinusoidal magnetic field, at a 
frequency varying between 4 and 12Hz and has been found 
to be effective in the treatment of  osteoarthritis.[25]

Although MaRhyThe works on similar frequency range of  
8 to 12 Hz, it has ability for self‑adjusting the frequency 
during treatment which may facilitate faster healing.

The results of  the present study cannot be generalized as 
there was no control group and smaller sample size.

CONCLUSION

Single session of  MaRhyThe treatment was found to 
be effective in reduction of  pain, improve local skin 
temperature and functional activities in patients with 
plantar fasciitis.
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Abstract

Background: Low back pain is common cause for sickness absenteeism seen worldwide. Most of the time 
Low back pain is non-specific in nature having no definite cause behind it. About 60-80% of adults present 
with low back pain at some point of their life.1 The purpose of this study is to check the effectiveness of Total 
Motion Release on pain and functional disability in subjects with Non-Specific Low Back Pain.

Method: Seventeen participants within the age group of 20-45 years with a history of acute low back 
pain with symptoms present for less than 3 weeks were recruited in the study as a sample of convenience 
as per the inclusion criteria. The outcome measures used for the study was Modified Oswestry disability 
Questionnaire (MODQ), Visual Analogue Scale (VAS) and Modified Schober’s method.

Results: There was significant improvement seen in the outcome measures taken pre and post intervention.

Conclusion: Total Motion Release in combination with Hot Moist Pack provided significant benefit in terms 
of pain relief and functional disability.
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Introduction

Low back pain is the most frequent problem people 
suffering in their life.1 Low back pain is defined as pain 
and discomfort, localized below the costal margin and 
above the inferior gluteal folds, with or without leg 
pain.2 Low back pain can be non-specific in nature due 
to unidentifiable cause. Non-specific low back pain has 
been ranked first common for disability on the years 
lived with disability (YLD) metrics and it is the 2nd 

most common cause for pain reported after headache.3,4 
Individual between the age of 30 and 40 are more likely 
to have to have low back pain due to degenerative 
changes occurring with age.5

The major risk factors for low back pain are age, 
gender, psychological factors such as stress, anxiety 
and depression, occupational factor, obesity, sedentary 
lifestyle, cigarette smoking, decreased flexibility and 
mobility of muscles, postural habits, the way of lifting 
and transporting weights, and domestic activities such 
prolonged watching TV and videogaming.6 Other risk 
factor can be due to certain activity like, doing jogging 
or running on uneven surface or wrong way to lifting 
heavy weight.7

The cause of low back pain is difficult to determine 
and the degree of pain is most of the time completely 
unrelated to extent of damage to tissue or muscle in 
the body. Although the cause is different for people 
of different ages living different lifestyle, it can be 
divided in to following type :.It can be caused by injury , 
disturbance, sprain or irritation caused to the large nerve 
root in the lower back, Severe backache can be caused 
by injury to small nerves at the low back pain , A deep 
ache is felt at the back when there is strain of erector 
spinae muscle, One of the leading cause of backache is 
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injury to the bones, ligaments or joints in the vicinity. 
Injury or dislocation of intervertebral disc .8 Causes for 
low back pain can be due to trauma, postural defect,  
degenerative, metabolic, obesity.9

There are certain biomechanical and structural in 
adequacy of lumbosacral joint like maximum weight 
bearing on L5-S1 segment, centre of gravity passes 
through sacral, ligament, muscles, vascular supply 
around the joint.10

Lumbar region has number of functions such as 
movement which occur at the joint, provide stability and 
protection to the lumbar region. In standing, the function 
of the lumbar is to support the upper body weight .Back 
pain can be localized to a  specific point, diffuse-larger 
area, radicular and referred.11

The distribution of weight of the bony structure 
from head to pelvis is significantly influenced by 
gravitational forces. The lumbar lordotic curve helps 
in reducing incidence of low back pain .The day to day 
activities insert excessive compression and shearing 
stress on the lumbar spine and also insert tensile stress on 
muscular and ligamentous structures. If there is increase 
in anterior tilting the shearing force also increases , 
the force diminishes with flattening of back. Hence 
the shearing stress is reduced as a result of protective 
spasm of extensors leading to flattening of lumbar curve 
following strain . Flexion at lumbar spine put maximum 
strain on the lumbar ligament.10

There are several manual therapy techniques like 
McKenzie mobilization, positional release technique 
, muscle energy technique etc, and electrotherapy 
equipments like IFT, TENS, ultrasound etc helpful in 
improving pain and disability in  subjects presenting 
with low back pain, The development of a manual 
therapy technique is in progress that will be used for 
management of low back ache which was earlier used 
for management of only neck and shoulder.

One of the manual therapy technique is Total 
Motion Release (TMR). This technique was invented by 
Tom-Dalonzo Baker. This technique is used to evaluate 
and treat the asymmetries present in the body. It is 
cost-effective and the patient does not require therapist 
assistance. The time taken for this technique is also 
less. In this technique treatment is given to unaffected 
side thus relieving symptoms of affected side. It is very 
simple technique in which patient is made to perform 

five motion they are : arm raise, trunk twist, leg raise, sit 
to stand and toe reach.12

Methodology

It was A Pilot Study, 17 subjects were participated 
within the age group of 20-45 year on the basis of 
inclusion and exclusion criteria.

Patient diagnosed with non-specific low back with 
symptoms less than 3 week. participated in the study 
voluntarily.

Ethical clearance was obtained from the institutional 
ethical community before commencing the study. 
Informed consent was taken from the subjects. The 
outcome measures were assessed after and before the 
treatment. Visual Analogue Scale were taken for pain, 
Modified Oswestry Disability Questionnaire was used 
for disability score. Modified Schober’s scale was used 
for lumbar range.

Before the treatment subjects were asked to mark 
their pain on Visual Analogue Scale. Fill the Modified 
Oswestry Disability Questionnaire and Lumbar Range 
of Motion were taken.

After the assessment subjects were given Total 
Motion Release technique in combination with Hot 
Moist Pack for 45 minutes of 5 session daily.

Results

Statistical analysis was done by using statistical 
package of social science(SPSS) version 23 using paired 
t test. The Statistical analysis of pain on Visual Analogue 
Scale, Modified Oswestry Disability Questionnaire and 
Lumbar Range of Motion was carried out to find the 
degree of significance between them.

Table 1: Comparison of the pre and post values 
of Visual Analogue Scale:-

Variable PRETEST (SD) Post Test 
(SD)

p
value

VAS 1.67 1.36 0.001*

Mean difference=3.82 , t value=17.857,     p 
value=0.001(significant)



154       Indian Journal of Physiotherapy and Occupational Therapy. July-September 2019, Vol. 13, No. 3                              

TABLE 2: Comparison of the pre and post values 
of Modified Oswestry Disability Questionnaire:-

Variable
Pretest
(SD)

Post test
(SD)

P value

MODQ 0.22± 0.06 0.04± 0.04 0.001

Mean difference=0.18, t value=16.807,

P value=0.001 (significant)

TABLE 3: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
Flexion

Pre test
SD

Post test
SD

p value

1.18 1.11 0.001

Mean difference=0.91, t value=7.999, 

P value=0.001 (significant)

TABLE 4: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
Extension

Pre test
SD

Post test
SD

p value

0.65 0.89 0.001

Mean difference=1.21, t value=8.120,

P value=0.001 (significant)

TABLE 5: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar right 
lateral flexion

Pre test
SD

Post test
SD

p value

2.05 2.29 0.693

Mean difference=0.22, t value=0.403,

P value=0.693 (non-significant)

TABLE 6: Comparison of the pre and post values 
of Lumbar Range of Motion:-

Lumbar 
left lateral 
flexion

Pre test
SD

Post test
SD

p value

2.58 2.31 0.001

Mean difference=7.86, t value=4.418,

P value=0.001 (significant)

Discussion

Globally the Low Back Pain is one among the 10th 
leading cause of disease burden measured by disability 
adjusted life year and 2nd most common cause for pain 
reported after headache.3,5

The present study is conducted to check the effect 
of Total Motion Release technique on pain and disability 
in individuals with Acute Non-Specific Low Back Pain 
symptoms for less than 3 weeks using Visual Analogue 
Scale, Modified Oswestery Disability Questionnaire and 
Range of Motion using Modified Schober’s method. 
This study included 17 participants within the age group 
of 20-45 years who were given Total Motion Release in 
combination with Hot Moist Pack on a daily basis for 5 
days.

The present study showed significant reduction 
in pain after giving the above intervention. The mean 
value of Visual Analogue Scale indicated changes post 
treatment and lower values for post-treatment outcomes 
and also the standard deviation shows the consistency 
with post treatment value which is less than the pre-
treatment value. The correlation value also indicated 
significant association between the two variables since 
the test has revealed a strong relationship having 85.1% 
movement in same direction with at 5% significant level. 
Since there is paucity in literature suggesting the exact 
mechanism behind the pain reduction of untrained side, 
there is a future scope for research for knowing the 
exact mechanism behind it. There is no strong evidence 
suggesting the reason behind pain reduction on the 
affected side after giving treatment to unaffected side. 
Although there are evidences that suggest that there is 
strength improvement on the untrained extremity using 
contralateral exercise. Cross Education Phenomena 
helps improve the strength on the contralateral 
side by mechanism of motor irradiation from both 
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interhemispheric and ipsilateral corticospinal fibres and 
is majorly due to neural adaptation.13 Previous studies 
have concluded that joint and muscle proprioceptors 
get stimulated due to joint movement and isometric 
muscle contraction, in which the nociceptors afferent 
are blocked or inhibited at the dorsal of the spinal cord 
due to large diameter axons carrying mechanoreceptor 
afferents causing pain relief as a result of Gate control 
theory.7 based on the above evidence there can be a 
strong relation of Total Motion Release on pain which is 
due to the coordinated movement and muscle contraction 
which might be activating the pain gate theory.

SD French et al in 2000 supported that application 
of heat wrap therapy helped in reducing pain and 
disability for a shorter period of time but when it was 
combined with exercises there was further improvement 
in function. This might be one more reason in reduction 
of pain as a present study included the combination of 
Hot Moist Pack and Total Motion Release.11 Hot moist 
pack are superficial heating modality. It causes local rise 
in temperature which results in increased circulation, 
relieving pain. It also makes skin supple and increases 
elasticity of connective tissue when combined with 
stretching.7 In the present study Hot Moist Pack was 
used hence it can be presumed that this might have been 
contributed in pain relief.

A study conducted on effectiveness of various 
osteopathic treatment approach on acute mechanical 
low back pain demonstrated that Positional release 
technique (PRT), Myofascial release (MFR), Muscle 
energy technique (MET) etc. were found to be effective 
in treating the subjects suffering from low back pain. 
Positional release technique (PRT) is a type of manual 
therapy used to improve Range Of Motion and reduce 
pain by maintaining the constant pressure on the tender 
point and the patient is made to maintain the position 
that is opposite to offending movement or position of 
comfort as a result of which there is inhibition of pain 
receptor thus relieving pain.7 TMR may also works on 
the above concept of movement mechanism which is 
given to relieve the pain on the affected side by given 
movement on unaffected side. Yet it is difficult to 
conclude the mechanism by which pain may reduce by 
giving movement on the unaffected side reduce the pain 
in affected side.

A study conducted on the initial effects of a 
Mulligan’s mobilization with movement technique 

on range of movement and pressure pain threshold in 
pain-limited shoulders conclude that Manual Therapy 
treatment is seen to have significant immediate effect on 
pain and Range of Motion.14

A study done to compare the effect of total motion 
release and traditional warm up exercises to improve 
shoulder internal and external rotation range of motion 
in baseball players, showed that there was significant 
increase in bilateral internal and external rotation 
ranges in the group of subjects treated with total motion 
release. The researcher in this study also noticed that 
the time taken by the group treated with total motion 
release was lesser than the group treated with traditional 
warm up exercises.15 In current study the correlation 
value indicated significant association between the 
two variable since the test revealed strong relationship 
having 63.3% for lumbar flexion and 72.5% for lumbar 
extension in the same direction 5% significant level. 
This indicated that there was significant improvement in 
lumbar flexion and extension but in this current study 
did not show significant improvement in lumbar lateral 
flexion.

In the present study Modified Schober’s Method 
was used to assess the lumbar range of motion. Many 
studies have shown that this technique has better validity 
and reliability to assessing the lumbar Range of motion.7

There was significant improvement in the functional 
ability in all the subjects as per Modified Oswestry 
Disability Questionnaire (MODQ) scoring. A study 
conducted on comparison of Modified Oswestry 
Disability Questionnaire and The Quebec Back Pain 
Disability Scale by Fritz and Irrgang concluded that the 
Modified Oswestry Disability Questionnaire has shown 
more reliability than Quebec Back Pain Disability Scale.16 
The mean value indicated changes post treatment and 
lower values are recorded for post treatment outcome and 
also the standard deviation shows the consistency with 
post treatment value which is less than the pre-treatment 
value. The correlation value also indicated significant 
association between the two variables since the test has 
revealed a strong relationship having 71.7% movement 
in the same direction with at 5% significance level (i.e. 
0.001 < 0.05). On this basis it can be concluded that after 
giving Total Motion Release there was improvement in 
function disability caused as a result low back pain.
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Conclusion

The pilot study conducted to know the effectiveness 
of Total Motion Release in combination with Hot Moist 
Pack on pain and disability on subjects with acute low 
back pain provided significant benefit in terms of pain 
relief and functional disability and also significant 
improvement in lumbar flexion and extension.

Limitation:

•Small Sample Size.

•Study was confined to nonspecific acute low back 
pain.

•Follow up effects were not monitored.

Future Scope:

•Conduct the study with large number of sample 
size.

•Conduct the study with specific condition.

•Conduct the study for chronic low back pain.

•Studies with longer duration are recommended with 
longer follow-up period to assess long term benefits.
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Effect of Two Different Kinesio-Taping Techniques on Pain, 
Strength & Knee Function in Patellofemoral Osteoarthritis: 

A Comparative Study

Amita Aggarwal1, Gurjit Singh2, Tushar J. Palekar3, Shivani Deshmukh2, 
Purva Paranjape 2, Tejashree Rao2

1Asst. Professor, 2Post graduate student, 3Principal Professor, Dr. D.Y. Patil College of Physiotherapy, 
Dr. D.Y. Patil Vidyapeeth, Pimpri, Pune

Abstract
Background: Patellofemoral osteoarthritis (PFOA) is the leading cause of musculoskeletal pain and 
disability. Treatment of PFOA has been challenging to clinicians. Physical therapy like taping can help 
alleviate pain and can thereby improve the physical function.

Introduction: OA is the third leading cause of life years lost due to disability. Anterior knee pain is the 
most common symptom in OA knee and in that patellofemoral joint is an important source of symptom 
than tibiofemoral joint. There are studies exploring effects of various treatment interventions like manual 
therapy and electrotherapy to reduce pain, swelling, improve range of motion and knee function. Taping has 
been studied to treat PFOA. Space correction taping technique works on the principal of offloading joint 
and muscle taping on facilitation of muscle when applied from origin to insertion. Hence the study was 
undertaken to compare the two taping techniques and compare the effects of the same.

Methodology & Results: 32 individuals aged between 35-65 years fulfilling the inclusion criteria were 
selected for the study. Subjects were randomly divided into 2 groups. Then they were assessed for pain using 
VAS, strength using single leg triple hop jump test and knee function by WOMAC scale. Group A received 
muscle taping and B received space correction taping technique. In both groups Taping was given for one 
week along with conventional therapy.

Conclusions: It was found that the effect of muscle kinesio-taping technique and space correction kinesio-
taping technique showed almost similar results on pain, strength & knee function in patellofemoral 
osteoarthritis.

Keywords: Muscle taping technique, Space Correction taping technique, WOMAC, Single-Leg Triple-Hop 
Jump.

Introduction
Osteoarthritis (OA) is the leading cause of 

musculoskeletal pain and disability and is the third 
leading cause of life years lost due to disability.1 Research 
has revealed that patellofemoral joint Osteoarthritis is 

more common than previously thought. In a community-
based study of knee osteoarthritis (N = 218), the 
frequency of radiographic osteophytes was greater in the 
patellofemoral joint (65% knees) than in the tibiofemoral 
joint (TFJ) (55% knees). Within the patellofemoral joint, 
the lateral compartment is more frequently affected by 
the osteoarthritis process than the medial. 2

Also, Amongst the 9 studies that included 
samples from the general population aged 30 years or 
more, radiographic patellofemoral joint osteoarthritis 
prevalence was 25.2%.3 Patellofemoral osteoarthritis, a 
common cause of anterior knee pain, has been known 
to be refractory to treatment. This can be attributed to 
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the complexity of the patellofemoral joint structure and 
insufficient recognition of the biomechanics of the joint.3

An early recognition of patellofemoral osteoarthritis 
might be important to reduce or intervene at the 
symptoms which occur with knee OA. Associations 
were found between increased severity of radiographic 
isolated patellofemoral osteoarthritis and higher levels 
of pain, stiffness and functional limitations.3

Depending on the direction of application, KT may 
have facilitatory or inhibitory effects on the muscle.5 

The tape used in the Kinesio Taping is hypothesized to 
encourage normal muscular function, increase lymphatic 
and vascular flow, diminish pain, and aid in correction of 
possible articular malalignments.

Methodology
An experimental study was conducted from March 

2018 to December 2018. The participants were randomly 
assigned for 1 week intervention protocol to either 
Group A (Muscle Kinesio taping technique) or Group B 
(Space correction Kinesio taping technique). 40 subjects 
from Dr. D.Y Patil College of Physiotherapy, Pimpri, 
Pune (OPD) received a screening containing inclusion 
criteria (Both genders aged 35-65 years with primary 
complaint of unilateral knee pain, clinically diagnosed 
with patellofemoral osteoarthritis and positive Clarke’s 
test. Patients who had any history of patella fracture 
in past 3 months, recurrent patellar dislocation, skin 
infections or allergies to tape and associated knee injury 
like ACL, MCL tear were excluded.

In total 32 subjects met the above criteria and then 
subjects were randomized using a chit method based 
upon numbers. All odd numbers were assigned to 
the Group B, and even numbers were assigned to the 
Group A. 3 subjects were dropped out of the study. All 
the participants were informed about the content and 
purpose of the study and written informed consent was 
taken from the participants in the study.

The principal investigator (trained physiotherapist) 
undertook a standardized history and physical examination 
of patients. Demographic data like age, gender, location 
and nature of patient’s symptoms were noted. Clarke’s 
test was used to test the subjects clinically. During the 
test, standardized verbal instructions were given by the 
examiner to explain the test to each subject. Each subject 
was asked to lie on plinth in supine position. The patient 
is asked to actively contract the quadriceps muscle while 
the examiner’s hand exerts pressure on the superior pole 

of patella. When patient complains of reproduction of 
the same pain, it denotes that the test is positive.

To determine the intensity of pain visual analogue 
scale was used in that the subjects were asked to mark 
the point on the line where they feel it represents their 
perception of the pain. To determine the strength, single-
leg triple-hop jump test was used and to determine knee 
function, WOMAC scale was used. Then the data were 
analyzed for statistical significance by using Primer 
software.

Therapy protocol for Group A i.e. Muscle 
taping technique (Figure 1)

Subjects (n=16) were asked to lie in Supine position 
on plinth. The base was affixed to anterior inferior iliac 
spine. Then the knee was flexed and tape was applied 
with 10% of stretch along muscle belly up to fingers 
width above patella. Then the tape was cut at the lower 
section. The tape was affixed around patella and finally 
end of tape was affixed with the knee extension at tibial 
tuberosity.

Figure 1: Muscle Taping Technique with 
Kinesio Tape

Therapy protocol for Group B i.e. Space 
Correction taping technique (Figure 2)
Subjects were asked to lie in Supine position on 

plinth. The tape was cut to a length approximately 2″ 
longer than the patella. Then, the tape was folded in 
half and three longitudinal cuts were made, keeping the 
ends intact. To apply the tape, the tibiofemoral joint was 
flexed to 120 degrees. The rationale for knee flexion is 
the increased epidermal tension under the tape in order 
to assist with the “lifting phenomenon.” The paper on 
the back of the tape was torn in the middle third and 
stretched with light to moderate tension (~35%) over 
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the patella .Finally with knee in extension the ends were 
applied to the superior and inferior aspects of the patella 
and then rubbed to activate the adhesive.

Figure 2: Space Correction Taping Technique with 
Kinesio Tape

Data Analysis
Table No. 1: Intergroup Pre comparison of 

outcome measures before intervention

  Mean ± SD p value t value

VAS
Group A 6.57 ± 1.09

0.587 0.549
Group B 6.33 ± 1.23

Single Leg 
Triple hop 
test

Group A 36.71 ± 17.74
0.649 0.46

Group B 33.67 ± 17.89

WOMAC
Group A 53.14 ± 10.3

0.074 -1.861
Group B 61.13 ± 12.61

Interpretation: Table 1 denotes that pre mean 
score of pain, strength and WOMAC score in group A 
was 6.57, 36.71, 53.14 and group B was 6.33, 33.67 and 
61.13.

Table No. 2: Intragroup comparison between pre 
and post mean score for various outcome measures 

in group A

  Mean ± SD p value t value

VAS Pre 6.57 ± 1.09
0.001 7.98

 Post 3.29 ± 1.68

Single Leg 
Triple Hop Test Pre 36.71 ± 17.74

0.001 -8.16
 Post 59.64 ± 21.48

WOMAC Pre 53.14 ± 10.30
0.001 18.11

 Post 29.86 ± 8.96

Interpretation: Table 2 shows that pain score 
reduces from 6.57 to 3.29, strength increases from 36.71 
to 59.64 and WOMAC score decreases from 53.14 to 
29.86 in group A.

Table No. 3: Intragroup comparison between pre 
and post mean score for various outcome measures 

in group B

  Mean ± SD p value t value
VAS Pre 6.33 ± 1.23

0.001 10.693
 Post 3.53 ± 0.99
Single Leg 
Triple Hop 
Test

Pre 33.67 ± 17.89
0.001 -9.255

 Post 51.4 ± 15.75
WOMAC Pre 61.13 ± 12.61

0.001 15.536
 Post 41.13 ± 10.19

Interpretation: Table 3 shows that pain score 
reduces from 6.33 to 3.53, strength increases from 33.67 
to 51.40 and WOMAC score decreases from 61.13 to 
41.13 in group B.

Table No. 4: Intergroup comparison of pre & 
post mean difference of Pain, Strength and Knee 

Function

 Group Mean ± SD p value t value

Pain
A 3.3 ± 1.54

0.322 1.01
B 2.8 ± 1.01

Strength
A 59.6 ± 21.48

0.247 1.184
B 51.4 ± 15.75

Knee 
function

A 23.29 ± 4.81
0.082 1.804

B 20 ± 4.99

Interpretation: Table 4 shows that A taping 
technique was more benifical than B taping technique in 
pain, strength and knee function.

Results
Out of 32 patients, 29 patients were included and 

there data was entered into EXCEL sheet, among which 
14 samples were in group A and 15 samples were present 
in group B. 2 samples were dropouts from group A and 
1 from group B. normalization of raw data was done and 
then t- test and paired t test was used accordingly.

Table 1 denotes that pre mean score of pain, strength 
and womac score in group A was 6.57, 36.71, 53.14 and 
group B was 6.33, 33.67, and 61.13
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pain was significantly reduced in the muscle taping 
group. From this, it can be assumed that the tape is 
applied when the muscle is maximally elongated, 
wrinkles on the skin are seen when the tape returns to its 
normal length. Thus fascia below the skin is separated 
from the skin allowing blood and lymph circulation to 
increase within the inner space, which would allow the 
quick removal of pain inducing substances. 7, 8

The strength of the quadriceps is important in knee 
OA because this muscle predicts the level of functional 
abilities. Kinesio tape is hypothesized to facilitate 
small, immediate increases in muscle strength by 
producing a concentric pull on the fascia, which may 
stimulate increase muscle contraction. Anandkumar et 
al. 9 demonstrated that the application of therapeutic 
KT applied from the origin of quadriceps muscle to the 
insertion is effective at increasing isokinetic quadriceps 
torque, even the eccentric quadriceps torque was found 
to be increased immediately after taping at angular 
velocity of 90o per second and 120o per second with 
large effect size. 9

Function is the most important outcome of treatment, 
and the WOMAC is one of the most commonly used 
functional and disability score for knee OA. The study 
by Anandkumar et al. on a standardized stair-climbing 
task in patients with knee OA revealed that there is 
reduction in pain and improvement in the performance 
in KT group. Similarly present study shows that there is 
improvement in the knee function. 10 The reason can be 
that when the stimulus of kinesio tape is attached to the 
muscle around the knee joint. It helped in the homeostasis 
of the muscle and thereby gradually reduced the pain 
and stiffness. As the pain level was reduced, the knee 
function automatically improved.8

Regular exercise has a great importance in 
maintaining good health. The benefits of regular and 
moderate exercise include reduced risks for some 
musculoskeletal disorders, such as OA. 11 Physical 
exercise can play a crucial role in the treatment of 
OA in optimizing both physical and mental health, 
enhancing energy, decreasing fatigue and improving 
sleep. 12 Biomechanical stimulus generated by dynamic 
compression during moderate exercise can reduce 
the synthesis of proteolytic enzymes, regulating the 
metabolic balance and preventing the progression of the 
disease.

Sathiyavani Dhanakotti et al. studied Effects of 
Additional Kinesiotaping Over the Conventional 

Table 2 showed that pain score reduces from 
6.57 to 3.29, strength increases from 36.71 to 59.64 
and WOMAC score decreases from 53.14 to 29.86 in 
group A.

Table 3 shows that pain score reduces from 6.33 
to 3.53, strength increases from 33.67 to 51.40 and 
WOMAC score decreases from 61.13 to 41.13 in 
group B.

Table 4 showed that A taping technique was 
more benifical in reducing pain, increasing strength & 
improving knee function than B taping technique.

Hence the study shows that muscle taping technique 
and space correction taping technique shows almost 
similar results in reducing pain, improving strength and 
reducing the disability than the in patellofemoral OA 
knee.

Discussion
The results of the current study revealed that patient 

with patellofemoral osteoarthritis who received either 
of muscle or space correction K-taping technique have 
shown similar improvement for knee pain, functional 
strength and physical function. These changes were 
statistically significant.

Patients with a mean age of 49.2 for females and 
47.9 years for males had right knee affection which 
is greater than left side i.e. 55.2% of subjects have 
patellofemoral osteoarthritis in right knee. Though in our 
study right knee is found but a study done on laterality 
of radiograph on osteoarthritis of the knee showed no 
difference according to leg dominance. 5

According to a cross sectional survey, more 
than 99% of the physical therapists reported using 
a combination of two or more interventions; the 
combination of therapeutic exercise, education, and 
manual therapy as most frequently used management 
protocol for patellofemoral arthritis. 6

Kinesio taping of the knee can reduce knee pain 
by improving patellofemoral alignment and lowering 
mechanical stress on soft tissues. Lee et al. 7 studied 
the effect of kinesiology taping application to the vastus 
medialis oblique and vastus lateralis in patients with 
patellofemoral pain. And found that pain was relieved, 
and the activity of either muscle was decreased during 
moving up and down stairs. In the present study, the 
results of analysis of pain using the VAS revealed that 
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Physiotherapy (CPT) Exercise on Pain, Quadriceps 
Strength and Knee Functional Disability in Knee 
Osteoarthritis Participants, which showed That the 
addition of kinesiotaping to the CPT was capable of 
reducing pain, improving quadriceps strength and knee 
functional ability in knee OA participants.

All of the above studies mentioned the effect of 
taping on pain, strength and knee function but none of the 
study compared muscle taping versus space correction 
kinesio taping technique. Hence the present study was 
carried out and it was seen that both the taping techniques 
were effective however muscle taping technique showed 
better results in reduction of pain and improvement in 
knee strength and function. With the limitation of less 
number of sample size, Short term follow up and Carry 
over effect of the interventions was not studied. Range 
of motion can be assessed as an outcome measure for 
future scope.
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Abstract
Background: Sprinting is the act of running over a short distance at top speed. Sprinting is involved in many 
sports as a way of quickly reaching goal. Plyometric training is involved in dynamic sports and plyometric 
exercises such as jumping, hopping and bounding are executed with a goal of increasing dynamic muscular 
performance and explosiveness. Plyometrics is used in the measurement of sports performance outcomes 
such as throwing velocity, jump height or sprint speed. During sprinting gait, foot motion facilitates and can 
be affected by compensatory movement of other joints in lower extremity thus it is essential to understand 
the gait patterns while sprinting in the sprinters. The purpose of study was to find the effect of six weeks 
sprint specific plyometric training on the gait variables in sprinters.

Material & Method: 40 university level sprinters were randomly assigned into two groups, group 1 (G1; 
n=20) sprint specific plyometric training group (mean age 18.65±0.875; mean height 164.10±11.30 cm; 
mean mass 59.20±10.74 kg) and group 2 (G2; n= 20) control group (mean age 18.95±1.19; mean height 
166.60±9.80 cm; mean mass 61.60±9.24 kg). Both sprint specific plyometric training group and control 
group were assessed for GAIT parameters by Zebris FDM Treadmill. Control group had followed their 
routine training schedule and plyometric group performed sprint specific plyometric training for 6 weeks.

Findings: Statistically significant gait variable changes were found in group 1 that is training group: velocity 
(p=0.00), cadence (p=0.04), step length (lt) (p=0.00) and (rt) (p=0.01) (p=0.00),stance phase (rt) (p=0.04), 
swing phase (lt) (p=0.02), foot rotation (rt) (p=0.04) and stride length (p=0.00).

Conclusion: The study demonstrates that the neuromuscular training program can increase the proprioception 
and explosiveness of lower extremity which can lead to increase in overall performance of the sprinters.

Keyword: Plyometrics, Sprinting, Gait, Strength, Speed, Treadmill

to increase strength and explosiveness of muscles.(3) 

Sprint running contributes in various sports for successful 
performances. Various training techniques commonly 
used to increase the sprinting performance are the speed 
training, weight training, sprint drills and plyometrics.
(4) Plyometric is a type of training which have the ability 
to develop force at high speed in dynamic movements. 
These dynamic movements includes the stretch of muscle 
immediately followed by an explosive contraction of the 
muscle. This is also termed as stretch-shortening cycle 
(SSC).(4) Plyometrics is actually a derivation from the 
Greek words plythein or plyo, which means to increase 
and metric, which means to measure. Typically used in 
the measurement of sports performance outcomes such 
as throwing velocity, jump height or sprint speed.(5,6,7) 
Plyometric regime includes “on the spot” vertical jump 
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Introduction
Humans are considered to be the best distance 

runners among all running animals: humans have 
more endurance than the game animals who can run 
fast over short distances.(1) Sprinting is a running short 
distance event on track and field. Plyometric exercises 
plays an integral role in strength and conditioning or in 
performance enhancement regardless the phase it has been 
used.(2) Plyometric training is involved in every sports 
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and bounds as high as possible in vertical and horizontal 
planes.(8,9) Plyometric exercises used for training the 
athlete should match the characteristics of their sporting 
activity they are involved with. That is, to optimize the 
activity by the principle of specificity. For example, only 
jumping specific exercises will not increase the running 
speed.(10,11)

Plyometric exercises can be done alone or combined 
with any other training program. These exercises can 
be performed at various intensities, low to high levels, 
bounding activities (alternating single-leg jumps for 
maximum horizontal distance), body weight jumping 
exercises such as drop jump or countermovement jump 
and alternate-leg hopping.(12,13,14,15)

Some researchers have found and some did not 
found improvement in previous studies in the sprint 
speed using plyometric training. The plyometric program 
used in these studies were not sprint specific therefore, 
it can be suggested as this can be the reason responsible 
for absence or little improvement in sprint time.(8,16,17) 

These studies also did not provided the data regarding 
the changes in the stride length, stride frequency and 
other gait parameters which may have accounted for 
the change in sprint performance. It is suggested that 
athletes increase their sprinting speed by increasing step 
frequency whereas world class sprinters achieve their 
maximum sprinting speed by greater step length (18).
Sprint specific plyometric training includes activities 
like skipping, jumping and hopping for distance and 
because of these activities it is suggested that it would 
improve speed by decreasing the ground contact time 
and thus increasing the step frequency.(19)

Material and Method
 A total 40 university level sprinters (mean age, 

height, mass) volunteerd and were randomly allocated in 
two groups, Group 1 (G1; n = 20) sprint specific plyometric 
training group and Group 2 (G2; n = 20) control group. 
The procedure, benefits and potential risks of study was 
explained to the subjects before the test started and duly 
signed informed consent was taken. It was insured that the 
subjects were free of any musculoskeletal conditions or 
any neurological dysfunctions. This study was approved 
by the Institutional Ethics Committee of MYAS-GNDU 
Department of Sports Sciences and Medicine, Guru 
Nanak Dev University, Amritsar, Punjab.

The participants allocated to each group of the study 
agreed not to change or increase their current exercise 
routine during the course of the study. The sprint 
specific plyometric training group participated in a six 
week exercise program thrice a week which included 
various jumping, bounding and sprinting exercises 
designed (table) where the control group continued their 
routine training schedule. Participants gait parameters 
was measured by Zebris FDM treadmill and software. 
The plyometric training group performed a 5 minute 
warm-up protocol consisting of general stretching 
before each session. The participants were tested before 
and after the six weeks training protocol. The procedure 
was conducted using the Zebris treadmill gait analyser. 
Participants was made to run barefoot on a set speed of 
2.7 meter/second on the treadmill (20). The various gait 
parameters including the spatial and temporal and other 
set parameters were considered in the reporting.

Table 1: 6-week exercise program performed by the Subjects in the Plyometric Group 
Sprinting based program

 Plyometrics program Sprint program

Week  Exercise  Sets Sprint distance (m) Repetition

1 
Double leg tuck jump
Double leg speed jump

5×8
5×8

40
40

5
5

2
Double leg tuck jump
Single leg tuck jump
Double leg speed jump

5×8
2×5
5×8

40
25
40

5
2
5

3

Double leg bound
Single leg tuck jump
Double leg speed jump
Single leg hop

2×6
2×8
4×10
4×8

50
40
55
40

2
2
4
4
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Findings
Represented in the form of table attached as a 

separate file

The present research aim was to find the effect 
of 6- weeks of sprint specific plyometric training on 
changes in sprinting gait variability in sprinters. The 
variables included the gait phase parameters, spatial gait 
parameters and temporal gait parameters. The results of 
this experiment have shown that 6 weeks of sprint specific 
plyometric protocol performed led to the improvements 
in gait variables. We reported that the mean change 
values were particularly evident in following parameters: 
cadence, stride length and velocity, step length, single 
support line, swing phase, foot rotation, velocity, step 
time and stride time. Study done by Mackala K and 
Fostiak M, 2015 postulated that increase in running 
speed was the result of increase in 1 or both component: 
stride length and stride frequency. Similar study 
done by Singh et al (2018) also found changes in gait 
variables post 6 weeks agility training. In accordance 
with above stated studies, present study also suggested 
the improvement in stride length and stride frequency 
post training which can be the reason for improvement 
in sprint performance. However, this does not indicate 
how plyomteric intervention program would determine 
the changes in sprinting gait variability. The significant 
increase in stride length which is an indicator of ground 
contact time reduction during support phase resulted in 
increased sprint performance. The present study was in 
accordance to Rimmer & Sleivert, 2000 who found that 
plyometric combined with sprinting training improved 
sprinting speed as well as overall performance of the 
sprinter. The velocity principle of training may be the 

reason of the change in sprint performance occurring as 
a result of sprint specific plyometric program. Therefore, 
in our study, participants who underwent sprint specific 
plyometric training appeared to have positive effect on 
sprinting performance. The addition of plyometric with 
the sprinting program seemed mostly to augment gains 
in the sprinting variability and can be implemented to 
increase overall performance in sprinters as well as other 
sports. 

Conclusion
The results from our study highlights and suggests 

the benefits of sprint specific plyometric training on 
sprinting as well as overall performance in sprinters.

Practical implications

The most important finding of this study is that 
a sprint specific plyometrics training program can 
improve sprint performance, but this is no greater than 
improvements observed with standard sprint training. 
Explosive speed is required in many sports and physical 
activities; coaches and participants should therefore 
consider plyometric training program that incorporates 
sprint specific activities.
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Cont... Table 1: 6-week exercise program performed by the Subjects in the Plyometric Group

4

Double leg bound
Single leg tuck jump
Single leg hop
Alternate leg bound

4×6
2×8
4×8
5×8

50
40
40
40

4
2
4
5

5

Single leg hop
Single leg speed hop
Alternate leg bound
Alternate leg stair bound 

2×8
2×8
8×8
3×8

40
35
40
30

2
2
8
3

6

Single leg hop
Single leg speed hop
Alternate leg bound
Alternate leg stair bound

2×8
2×8
7×10
3×10

40
35
50
40

2
2
7
3
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Abstract
Background: Developmental milestones are specific skill attainments occurring in a predictable sequence 
over time, reflecting the interaction of the child’s developing neurological system with the environment. 
This study proposes to analyse socioeconomic status as an important factor influencing the age of attainment 
of developmental milestones in normal children.

Methodology: A cross-sectional assessment-based study based on Denver II developmental screening tool 
and Kuppuswamy scale, was conducted on 64 children in the age group of 6 months to 3 years.

Conclusion: Comparative analysis of developmental milestones in children from high income group versus 
those from lower income group showed a mild difference in achievement of milestones.

Keywords: Developmental Milestones, Gross motor, Fine motor, Cognitive development, Socioeconomic 
status.

Introduction
The early years of a child’s life are extremely 

important for his or her growth and development1. 
This growth of the child is assessed by comparing it 
with normal developmental milestones. Socioeconomic 
Status (SES) is one of the factors that affect the age of 
achievement of developmental milestones. Persistent 
poverty is a crucial risk factor that affects children’s 
cognitive development2-4.

Socioeconomic inequality is regarded as 
a fundamental cause of disparities in physical, 
socioemotional, and cognitive development across the 
life course. The difference in the exposure to knowledge 
and surrounding has direct effect on the motor, cognitive 
and social development of the growing child.

There are several factors that come with different 
SES which may in turn have effect on the achievement 
of developmental milestones. Parents in high SES can 
provide for their children with wide range and variety 
of nutritional food, anything that a child might need 
for a proper growth and development. In comparison, 
for the parents in low SES, nutritional food isn’t the 
first priority, affordability and availability are the main 

priority. Educational, occupational, and financial factors 
all work to create SES-related differences in parents’ 
circumstances and characteristics5,6. Parent from higher 
SES might be in a privileged position to be able to 
provide the child with a larger exposure in terms of 
providing toys, books, games etc. On contrary, parents in 
low socioeconomic group are keener on the gross motor 
development of the child and often encourage the child 
to achieve those functions sooner. Hence the purpose of 
this study is to compare of achievement of milestones 
in children from low income family and high-income 
family.

Materials and Method
Study Designs: A comparative age stratified cross-

sectional study with convenient sampling of subjects 
assessed using a Denver II development screening tool 
and Kuppuswamy scale for assessment. Assessment was 
done on 64 children, with 16 in each age group and 8 in 
each SES division

Inclusion Criteria: Normal children in the age group 
of 6 months to 36 months from different socioeconomic 
status group

10.5958/0973-5674.2019.00123.0 
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Exclusion Criteria: Children who didn’t cry 
immediately after birth or at risk of delayed milestones 
due to genetic or medical reasons

Ethical Clearance: was taken from Institutional 
Ethics Committee by submitting a detailed synopsis of 
the research.

Outcome Measures: Denver II Developmental 
Screening tool

Methodology: 8 children from low social income 
group and high social income group each, for each 
age group were selected based on the above inclusion 
criteria. The purpose and procedure were explained to 
the parents and voluntary consent was obtained. Then the 
assessment was done using the Denver II Developmental 
Screening Tool & Kuppuswamy scale.

Results & Discussion
Assessing of developmental milestones has not only 

become important method of identifying of multiple 
disorders in children but is also one of the best tools 
to provide an early intervention. Our research apart 
from assessing developmental milestones, also points 
to various contextual factors, like personal as well 
as environmental, that will have a direct effect on the 
developmental milestones. SES is one such factor which 
majorly affects the development of the child.

Our study on comparing and assessing developmental 
milestones in normal children between 6 months and 36 
months from low income group and high-income group 
gave us the following results

Demographic data: Gender wise distribution:

In the age group of 6 months 37.5% children were 
male, 62.5% were female. In 12 months and 24months, 
62.5% were males where as 37.5% were females. In 36 
months old, 68.75% were male children and 31.25 % 
female.

In high SES, for 36 months old children in High 
SES, 62.5 % parents had more than one child. This 
correlates with the fact that the birthrates are higher in 
areas with low SES group8 and also shows gap between 
the children.The younger siblings often look up to their 
elder siblings in various regards and tend to imitate them 
involuntarily. They pick up several habits from observing 
them, and also gather certain motor and cognitive skills.

Body Mass Index: In this study, 18.75% children 
are underweight, 37.5% children are normal, 15.63% 
children are overweight, and 28.13% children were 
obese. BMI has a direct effect on developmental 
milestones and vice-versa (WHO).

Since motor activities, like crawling, walking 
running are energy intensive physical activities, hence 
latter attainment of these milestones can be a determinant 
of childhood obesity9. Sara B et al (2012) in their study 
also found that children with later age of walking have 
moderately higher percentage fat9

Gross Motor Milestones
According to this study, in 6 months old, 75% 

of children from high SES could achieve pull to sit 
whereas only 62.5% of children from low SES group 
could achieve this. One probable reason for this can 
be that children in high SES are mostly made to sit in 
high chairs, whereas children from low SES are made to 
sit on the ground more often, hence the achieve tripod 
sitting sooner. In 12 months old children, more number 
of children had achieved these gross motor milestones in 
high SES than in children from low SES group. Pull to 
sit function, pull to stand and catching a rolling ball were 
achieved completely by all the children participating in 
the research.

100% of high SES children but only75% of children 
from low SES could achieve crawling. Crawling is 
an activity which requires space. Children from low-
income group living in slums and chawls have less 
space as compared to high-income group, living in flats 
and bungalows and so there is more room for them to 
explore by crawling and so they tend to achieve it faster.

Also 100% of children from high SES but only 
87.5% of children from low SES could walk holding 
only one hand. Inquisitiveness to know more about the 
surrounding and explore unfamiliar places will motivate 
the child to stand and explore the surrounding.

Achievement of these tasks, largely depends on 
parent’s motivation. More the parents motivate the 
children the sooner they achieve these tasks. 24 months 
old children, running was an activity achieved by all 
the children, a greater number of high SES children 
could achieve other activities like jumping, kicking a 
ball, doing overhead throw and climbing stairs without 
holding railing.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  13

87.50% of children from high SES but only 37.5% 
of children from low SES could climb stairs without 
holding. In country like India, where people from low 
SES still live in chawls or small houses on the side of the 
road in comparison with children from high SES living 
in a building, thus being more exposed to stairs.

For 36 months old children, walking up the stairs 
without holding seemed to be a task achieved by 
everyone. 100% children from low SES but only 75% 
from high SES could walk down the stairs without 
holding.

62.5% children from low SES and 75% children 
from high SES could Pedal a tricycle. This difference 
in pedaling tricycle can be attributed to the lack of 
availability of the tricycle to the children in low SES, due 
to which the child isn’t exposed to it and hence couldn’t 
do it. This is supported by Abbott et al. who concluded 
that the home environment influences the infant motor 
development10.

Fine Motor Milestones
According to this study, all the children in the 

category of 6 months from both the groups of income, 
could play with rattle and hold cube in one hand each. 
Rattle is an extremely easily available toy and hence 
chances of every child be exposed to this toy and playing 
with it are very high, hence all the children could do it.

All the children, in 24 months age group from high 
SES could stack 6 cubes one over the other and knew 
how to use spoon. Only 75 % of the children from low 
SES could stack cubes and 62.5% children know how to 
use a spoon.Using fork and spoon are the method used 
by highly educated and privileged parents. These habits 
are passed down from parents to the children and so it 
isn’t very surprising if children from low SES might not 
know to use one.

87.5% of children from high SES only 37.5% 
children from low SES could copy a vertical line. 
In higher SES educated parents dedicated to the 
development of the child are usually enthusiastic to for 
the child to start writing and hence children are exposed 
to pencils sooner.

62.5% from low SES while 87.5% from high SES 
could copy both a horizontal line and circle.

Speech- Language Milestones
Among the 12 months old, all the children from 

low SES could wave bye-bye, but only 87.5% children 
from high SES could do so. All the children from high 
SES could talk instead of using gestures. 87.5% children 
from low SES could form 2-word phrases.

At 36 months, all the children could follow a 2-step 
command. 75 % of children from high SES and 60 % 
from low SES could uses 3-4-word sentences, say a 
sequential narrative. respectively. When it comes to 
verbal interaction, higher-SES children hear speech that 
contains a greater variety of words, greater syntactic 
complexity, and a larger proportion of conversation-
eliciting questions (Hoff-Ginsberg, 1991, 1998; Snow 
et al., 1976). Both the quantity and the quality of 
speech have positive relations to language development 
(Huttenlocher, Haight, and Lyons, 1991), which suggests 
that higher-SES children are provided a better database 
from which to learn language than lower-SES children. 
More educated mothers also provide more detailed 
information as they have more knowledge when they 
talk to their children than do less educated mothers6.

Cognitive
At 24 months,, a significant difference was seen in 

trying to make the broken toys work. 62.5% children 
from high SES but only 25% children from low SES 
could perform. Cognitive abilities were better developed 
in the 36 months old children from high income group 
than the children from low income group. Children 
from varying SES are raised very differently in terms 
of cognition. The children from affluent families are 
exposed to numerous fundamental skills quite early 
on, due to educated parents, as compared to children 
from less privileged families. Skills like naming colors, 
numbering things, identifying animals etc. According 
to our study, 53.13 % parents were uneducated, and 
46.88% parents were educated.

Children from privileged families are also quite 
exposed to more variety of toys and get to discover 
more places around them more often as the parents are 
motivated to show the children all the fascinating places. 
On the other hand, children from less privileged families 
have less toys and are well versed with their locality, 
hence their cognitive growth is limited to the means 
available.
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Numerous studies have documented that poverty 
and low parental education are associated with lower 
levels of school achievement and IQ later in childhood 
.Gómez-Sanchiz et al. prove that parental intelligence 
have an integral role cognitive development of the 
child11.

Social-Emotional
87.5% from low SES showed empathy, 62.5% 

preferred familiar people and 62. 5% did back and forth 
expressions. Whereas, 62% from high SES showed 
empathy, 75 % preferred familiar people and 87.5% did 
back and forth expressions.

In 24 months old, 75 % of the children from low 
SES did social referencing,62.5% could comfort others 
and 87.5% often used the phrase ‘no, mine’. Whereas 
100 % of the children from high SES socially referred, 
87.5% comforted others and 75% children often used 
‘no, mine’.

Children from low-income group live in areas like 
chawls and slums, whereas children from high-income 
group are raised in buildings. Also, buildings have 
multiple residents the houses are quite isolated and so 
children only come in contact with other children when 
they go out to play, comparatively, houses is slums and 
chawls are more crowded, hence more opportunity for 
the child to have interactions and hence more scope of 
social-emotional development.

All in all, sensory inputs and environment play 
a very important role in a child’s life. Sensory inputs 
motivate the child to explore the surrounding and hence 
cause motor and cognitive growth. Lack of sensory 
inputs due to the socioeconomic status of the child, can 
have detrimental effects on the child.

Also, according to the principle of specificity, 
you achieve what you train for. A convenient and 
supportive environment motivates the child to achieve 
the developmental milestones sooner rather than later.

Tables 1: Status at 36 Months

Activity Low Income 
Group

High Income 
group

Gross Motor

Pedal Tricycle 62.5% 75%

Walk up the stairs without 
railing

100% 100%

Walk Down the stairs without 
railing

100% 75%

Cont... Tables 1: Status at 36 Months

Fine Motor

Copy horizontal Line 62.5% 50%

Copy Circle 62.5% 87.5%

Stack 10 cubes 87.5% 100%

Drink from an open cup 100% 100%

Use spoon/fork 0.875 100%

Remove shoes and socks 87.5% 87.5%

Speech- 
Language

Follow 2-step command 100% 100%

75% speech clear 50% 75%

What Why How 75% 100%

3-4 word sentences 87.5% 75%

Say a sequential narrative 50% 75%

Cognitive

Name one color 37.5% 62.5%

Count 2 objects 50% 75%

Finish 3-4 poece puzzle 50% 62.5%

Social-
Emotional

Do role play 75% 75%

Initiate peer interaction 87.5% 100%

Table 2: Status at 24 Months

Milestone Low Income 
group

High Income 
group

Gross Motor

Can run 100% 100%

Can jump 75% 88%

Can Kick 63% 100%

Can do overhead throw 63% 75%

Can climb stairs without 
holding

38% 88%

Fine Motor

Copy vertical line 37.5% 87.5%

Stack 6 cubes 75% 100%

Knows how to use spoon 62.5% 100%

Help in dressing 62.5% 88%

Speech- 
Language

Can the child talk instead of 
gesture

88% 100%

Cont... Table 2: Status at 24 Months
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Fine Motor

Copy horizontal Line 62.5% 50%

Copy Circle 62.5% 87.5%

Stack 10 cubes 87.5% 100%

Drink from an open cup 100% 100%

Use spoon/fork 0.875 100%

Remove shoes and socks 87.5% 87.5%

Speech- 
Language

Follow 2-step command 100% 100%

75% speech clear 50% 75%

What Why How 75% 100%

3-4 word sentences 87.5% 75%

Say a sequential narrative 50% 75%

Cognitive

Name one color 37.5% 62.5%

Count 2 objects 50% 75%

Finish 3-4 poece puzzle 50% 62.5%

Social-
Emotional

Do role play 75% 75%

Initiate peer interaction 87.5% 100%

Table 2: Status at 24 Months

Milestone Low Income 
group

High Income 
group

Gross Motor

Can run 100% 100%

Can jump 75% 88%

Can Kick 63% 100%

Can do overhead throw 63% 75%

Can climb stairs without 
holding

38% 88%

Fine Motor

Copy vertical line 37.5% 87.5%

Stack 6 cubes 75% 100%

Knows how to use spoon 62.5% 100%

Help in dressing 62.5% 88%

Speech- 
Language

Can the child talk instead of 
gesture

88% 100%

Cont... Table 2: Status at 24 Months

Use 2 words phrases 88% 75%

Nod yes 100% 100%

Blow kisses 88% 100%

Do shh 63% 75%

Give high-five 100% 100%

Cognitive

Play pretend 100% 100%

Try to make broken toys 
work

25% 63%

Social- 
Emotional

Social Referencing 75% 100%

Comfort others 63% 88%

“No, mine” 88% 75%

Table 3: Status at 12 months

Milestones Low Income 
group

high Income 
group

Gross Motor
Get to sit 100% 100%
Crawl 75% 100%
Pull to stand 100% 100%
Walk while holding one hand 88% 100%
Catch a rolling ball 100% 100%

Fine Motor
Pincer Grasp 100% 100%
Volunatrily leaves the cup 100% 100%
Holds the bottle on his own 88% 100%

Speech- 
Language

Can the child turn to his name 
and understand commands

100% 100%

Babble or Gesture 
intentionally to regulate 
behaviour

100% 100%

Waves bye-bye 100% 88%
Cognitive

Look for a object not seen 100% 100%
Push a button to get a reaction 100% 100%
Try and explore surroundings 88% 88%

Social-
Emotional

Plays pee-ka-boo 75% 100%
Shows empathy 100% 100%
Shows or gives objects by 
extending

88% 75%

Conclusions
In conclusion, there was a mild difference observed 

in achievement of milestones in children from low 
income group and children from high income group.

In 6-months old significant cognitive development 
was seen in low-income group and social-emotional 
development was seen in high-income group.

In 12-months old significant gross motor, fine motor 
and social-emotional development was seen in high-
income group whereas, speech-language growth was 
seen in low-income group.

In 24-months old children from high-income group 
showed a more significant achievement of developmental 
milestones.

In 36-months old significant gross motor 
development was seen in low-income group whereas, 
significant fine motor, cognitive, speech-language and 
social-emotional was seen in high-income group.
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Abstract
Background: Flatfoot is a commonly observed musculoskeletal disorder in clinical practice. Any deviations 
from normal foot posture that contributes in reducing medial longitudinal arch can lead to flatfoot that can 
affect alignment of lower extremity leading to muscle imbalance contributing to musculoskeletal disorders.

Objective: To find the effective treatment among kinesio taping and medial arch support combined with 
exercises in adult flatfoot using Modified Foot Posture Index (MFPI), Navicular Drop Test (NDT) and 
Visual Analogue Scale (VAS).

Materials and method: A total of 41 young adults from Belagavi city in age ranging from 18-40 years 
were screened for eligibility criteria (defined by pronated foot type with MFPI ≥6), 30 young adults met the 
inclusion criteria and were allocated into two treatment groups Kinesio Taping (Group A, n=15) and Medial 
Arch (Group B, n=15). The outcome measures used were Modified Foot Posture Index (MFPI), Navicular 
Drop Test and Visual Analogue Scale (VAS). Subjects were assessed for outcome measures before and after 
intervention. Post intervention data was analysed using SPSS software version 21.0.

Results: This study has shown 0.79% and 0.83% change in Right FPI scores and 5.04% and 1.80% change 
in Left MFPI scores, 1.98% and 8.11% change in Right NDT scores and 3.23% and 3.92% change in Left 
NDT scores, 44.16% and 42.43% change in VAS score in Group A and B respectively.

Conclusion: It was concluded that, both Kinesio taping and medial arch support can be used in combination 
with exercises as an intervention for adult flatfoot.

Keywords: Flatfoot, kinesio taping, medial arch, MFPI, NDT, Foot posture

Introduction
Variations in foot posture (most commonly 

flatfoot) are thought to influence the functions of 
lower extremity like functional alignment and muscle 
activation patterns1,2Gastrocnemius tightness, posterior 
tibial tendon (PTT) dysfunction, congenital, midfoot 
laxity, excessive tension in plantar fascia are found to 
be possible factors causing flatfoot.3,4 Hence, flatfoot 
plays a role in predisposition to lower limb injuries 
like frequent knee pain, low back pain, heel pain, ankle 
injuries and medial tibiofibular cartilage damage in 
older adults due to excessive internal rotation of the 
tibia, excessive anterior pelvic tilt as well as altered 
knee movements.2,5The prevalence of flatfoot correlates 
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inversely with age from 54% in 3 year old to-11.25% in 
18-25 year old adults.6-10

K.Vadivelan et al. and few other authors reported 
that kinesio-taping, custom-made medial arch support 
and strengthening exercises have effect on reducing 
symptoms of flatfoot.11-14Arch support insoles have 
found to reduce ground reaction force by 6.9% and 
increase propulsive force by 7% which minimizes risk 
of lower extremity injuries.5,15Saadah et al. reported 
reduction in foot pressure and muscle work that helps 
in strengthening of medial longitudinal arch following 
the use of medial arch support.5,16Specific strengthening 
exercises for anterior & posterior leg muscles using 
exercise band and short foot exercises (through sensory-
motor training) helps in reducing flatfoot symptoms.12,13

To the author’s knowledge there is paucity in 
literature on effective intervention in treating flatfoot. 
Hence, the purpose of this study was to come up with 
the most effective treatment among Kinesio taping and 
medial arch support when combined with exercises in 
adult flatfoot.

Method
Design: An experimental study

Methodology
The study was conducted over a period of 

3 months after obtaining ethical clearance from 
Institutional Ethical Committee of KAHER Institute 
of Physiotherapy, Belagavi. A total of 41 young adults 
from Belagavi city in age ranging from 18-40 years were 
screened for eligibility criteria (defined by pronated foot 
type with MFPI ≥6). 30 young adults met the inclusion 
criteria and were allocated into two treatment groups 
Kinesio Taping (Group A, n=15) and Medial Arch 
(Group B, n=15). A written Informed Consent was 
obtained from all the subjects before commencement of 
the study. Demographic characteristics of the subjects 
were noted. The outcome measures used were Modified 
Foot Posture Index (MFPI), Navicular Drop Test and 
Visual Analogue Scale (VAS). Subjects were assessed 
for outcome measures before and after intervention. 
The inclusion criteria were as follows: age group 18-40 
years of either gender willing to participate in the study 
and the exclusion criteria were as follows: subjects 
with recent lower limb injuries, neurovascular or other 
musculoskeletal conditions affecting lower limb and 
those already on treatment for flatfoot.

Outcome Measures
Navicular Drop Test:

According to Loudon et al. (1996) which suggests 
Navicular Drop between 6-9mm is considered normal 
and above 10mm is considered abnormal. NDT was 
found to be moderately reliable test.17,24Measured in 
millimetres (mm).

Modified Foot Posture Index:

Modified Foot posture index scores were interpreted 
based on talar head palpation, supra and infra lateral 
malleolar curvature, calcaneal Frontal plane position, 
bulging in the region of Talo-Navicular Joint (TNJ), 
height and congruence of the medial longitudinal arch, 
abduction/adduction of the forefoot on the rear foot. 
MFPI was found to be moderately reliable index.18,23

Visual Analogue Scale (VAS):

It is a 0-10 point scale (100mm) used to grade an 
individual’s pain intensity, where 0 indicates No pain at 
all and 10 indicates unbearable pain. VAS is a valid and 
highly reliable scale.22

Procedure
Kinesio Taping:

Taping was done with 2 straps of Kinesio Tape 
(KINESIO®), 1st u shaped application of extending from 
medial malleoli to the lateral malleoli. 2nd strap from 
dorsal aspect of distal 1/3rd of 4th metatarsal from plantar 
aspect extending in front of medial malleolus diagonally 
then anteriorly to the lateral malleoli ending posteriorly 
at medial malleoli. Tape once applied was kept for 
2-3 days and was re-applied after 24hrs (4 sessions of 
application).21

Medial Arch support:

Subjects were provided with a pair of medial arch 
support made of carbon fibres which was placed in 
their footwear (preferably shoes) by the assessor and 
were instructed to continue wearing the same footwear 
without fail for a minimum of 4hrs/day for 2 weeks.3,19

Exercises (6 sessions/week for 2 weeks)
 Stretching (5-6 repetitions, 1 set) for Gastrocnemius 

and Soleus.
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 Strengthening exercises (10 repetitions, 3 sets) 
included Toe scrunches, 3 way heel raises, Heel 
walking (5mints), Toe walking (5 mints), Supination 
walk (5 mints) and Elastic band exercises for 
dorsiflexors, plantar flexors, inverters and everters.

Data Analysis
Data was analysed using SPSS 21.0 version 

software. Male and female distribution was done using 
Chi square test. Demographic variables like age and 
BMI were analysed using t test. Normality of pretest 
and posttest scores were analysed using Kolmogorov 
Smirnov Test. Comparison of right and left pretest and 
posttest MFPI, NDT (in mm) and VAS scores was done 
by Wilcoxon matched pairs test.

Results
41 participants were screened, of these 11 participants 

were excluded as they did not meet eligibility criteria. 
30 young adults from Belagavi city were recruited in 
the study where Group A (KT) had 9 male (60%) and 6 
female (40%), Group B (MA) had 5 male (33%) and 10 
female (67%). Mean Age and BMI were 26.33±4.79 and 
22.12±2.51 (p=0.2076) in Group A and 24.33±3.62 and 
20.99±2.16 (p=0.1944) in Group B. No significance was 
found for demographic characteristics.

This study has shown 0.79% and 0.83% change in 
Right MFPI and 5.04% and 1.80% change in Left MFPI, 
1.98% and 8.11% change in Right NDT and 3.23% and 
3.92% change in Left NDT, 44.16% and 42.43% change 
in VAS scores in Group A and B respectively.

Table 1: Normality of Pretest and posttest scores

Variables MFPI NDT
VAS

Time-points Right Left Right Left

Group A
p-value

Pretest 0.8910 0.3860 0.7170 0.4360 0.9830

Posttest 0.8060 0.2920 0.4330 0.3330 0.8980

Difference 0.0001* 0.0230* 0.0010* 0.0020* 0.9580

Group B
p-value

Pretest 0.3600 0.4260 0.6850 0.3530 0.9720

Posttest 0.3940 0.2740 0.5050 0.8600 0.9580

Difference 0.0001* 0.0010* 0.1470 0.0030* 0.9590

*p<0.05, MFPI – Modified Foot Posture Index, NDT – Navicular Drop Test, VAS – Visual Analogue Scale

As shown in Table 1. there was significant difference in MFPI and NDT scores in both the Groups. VAS scores 
of both groups follow a normal distribution.

Table 2: Comparison of group A and Group B with Pretest and posttest MFPI and NDT scores

Time points Groups

Mean±SD p-value

MFPI NDT MFPI  NDT

Right Left Right Left Right Left Right Left 

Pretest Group A 8.47±1.81 7.93±1.28 6.73±1.98 6.20±1.37
0.4937 0.2628 0.2809 0.3297

Group B 8.00±1.85 7.40±1.24 7.40±1.45 6.80±1.57

Posttest Group A 8.40±1.88 7.53±1.36 6.60±1.88 6.00±1.31
0.5338 0.6187 0.7400 0.2628

Group B 7.93±1.79 7.27±1.16 6.80±1.47 6.53±1.25

Difference Group A 0.07±0.26 0.40±0.51 0.13±0.35 0.20±0.41
1.0000 0.2134 0.1711 0.9504

Group B 0.07±0.26 0.13±0.35 0.60±0.83 0.27±0.59

As shown in Table 2. there was no significant difference found in pretest and posttest scores between group for 
MFPI and NDT scores
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Table 3: Comparison of Pretest and posttest MFPI and NDT scores in group A and Group B

Group Time
Mean±SD % of change p-value

Right Left Right Left Right Left

Group A Pretest 8.47±1.81 7.93±1.28

FPI

 Posttest 8.40±1.88 7.53±1.36 0.79 5.04 0.9999 0.0277*

Group B Pretest 8.00±1.85 7.40±1.24

 Posttest 7.93±1.79 7.27±1.16 0.83 1.80 0.9999 0.9999

Group A Pretest 6.73±1.98 6.20±1.37

NDT

 Posttest 6.60±1.88 6.00±1.31 1.98 3.23 0.9999 0.1088

Group B Pretest 7.40±1.45 6.80±1.57

 Posttest 6.80±1.47 6.53±1.25 8.11 3.92 0.0277* 0.1088

As shown in Table 3. significant difference was found in pretest and posttest scores within group for MFPI(Left) 
and NDT(Right)

Table 4: Comparison of group A and Group B with Pretest and posttest VAS scores

Time points Group Mean±SD SE t-value p-value

Pretest Group A 5.54±1.37 0.35 0.2911 0.7731

 Group B 5.37±1.74 0.45

Posttest Group A 3.09±1.71 0.44 0.0000 1.0000

 Group B 3.09±2.13 0.55

Difference Group A 2.45±0.79 0.21 0.6798 0.5022

 Group B 2.28±0.52 0.13

As shown in Table 4. there was no significant difference found in pretest and posttest scores between group for 
VAS scores

Table 5: Comparison of Pretest and posttest VAS scores in group A and Group B

Group Time Mean±SD Mean Diff. SD Diff. % of change Paired t p-value

Group A Pretest 5.54±1.37

 Posttest 3.09±1.71 2.45 0.79 44.16 11.9268 0.0001*

Group B Pretest 5.37±1.74

 Posttest 3.09±2.13 2.28 0.52 42.43 16.9851 0.0001*

   *p<0.05

As shown in Table 5. there was significant difference found in pretest and posttest scores within group for VAS 
scores

Discussion
Although the effects of medial arch support and 

kinesio taping being studied and proved, this study 
attempted to investigate effective treatment in treating 
adult flat foot. 30 participants with flatfoot were studied 
and the study revealed that both the techniques to be 
equally effective after 2 weeks of intervention in terms 
of MFPI, NDT and VAS.

Both groups have shown significant change in VAS 
scores which might be due to reduction in plantar pressure 
on medial side of foot due to the support provided by 
kinesio tape and the medial arch support together with 
exercises which reduced peak plantar pressure which is 
in accordance with a study done by O’Sullivan et al.19,20 

Kinesio taping group has shown significant change in 
left MFPI when compared with medial arch support 
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group which is in accordance with a study done by 
Maria Bravo et al. on effect of kinesio taping in amateur 
runners which concluded that kinesio taping can modify 
foot posture in amateur runners towards a more neutral 
posture after 45 minutes of application, where as in 
the present study subjects were taped for more than 
48 hrs which might have shown significant results in 
foot posture. Medial Arch group has shown significant 
change in NDT scores on Right compared to kinesio 
taping group which may be due to increase in strength of 
medial arch stabilizers in preventing excessive navicular 
drop which is supported by a study done by Saadah 
et al. on the effect of usi1ng medial arch support in 
security guards before and after their duty hours which 
concluded that using medial arch to reduce foot pressure 
and muscle work can help in strengthening the medial 
longitudinal arch. Previous studies reported the effects of 
arch support insoles and found that wearing insoles for 
minimum of 4hrs/day for 8 weeks has shown to increase 
standing balance and prevention of falls.3,19However, 
in the present study the subjects were instructed to 
wear the medial arch support whenever they had to 
perform activities involving walking. Asymmetry in the 
findings of MFPI and NDT scores could be due to the 
variation in the severity of flatfoot in right and left foot. 
Though positive changes have been depicted following 
intervention, it is not clear if the type of arch used was 
maintaining the arch completely which might one of the 
possible factor for not showing significant results in all 
the components.

Conclusion
It is concluded that, both kinesio taping and medial 

arch support can be used in combination with exercises 
as an intervention for flatfoot.

Limitations & Scope
It was not clear if taping and medial arch support had 

any influence on strength and integrity of the structures 
maintaining medial longitudinal arch. Future studies 
should include these as an outcome measure.

Clinical Applications
Kinesio taping and medial arch support can be used 

in people with flatfoot/pronated foot in order to reduce 
the symptoms but not to normalize the arch.
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Abstract
Cerebral palsy (CP) is a common disorder which leads to physical disability in children throughout life and 
begins in early childhood. Management of spasticity is still a challenge in the field of CP rehabilitation. 
Hippotherapy simulator (HS) has been reported to have beneficial effects on spasticity, postural control and 
motor function in children with spastic CP which is considered as an alternative method for hippotherapy 
(HT). The aim of the study was to investigate the effects of HS on spasticity in children with spastic CP. 
This is a pilot quasi experimental study. 12 children with spastic diplegia, aged between 2-6 years were 
selected and underwent the HS. Changes in adductor spasticity were assessed by Modified Ashworth Scale 
(MAS). In addition hip abduction Range of Motion (ROM) was measured by Goniometer and distance 
between knees by inch tape. Paired‘t’ test was used to compare the pre and post intervention scores. The pre 
and post intervention scores are significant with the p value (p<0.01) which shows that there was reduction 
in adductor spasticity, improvement in hip abduction range of motion and distance between knees. Hence 
it is concluded that HS is effective in reducing spasticity and improving range of motion in hip joint in 
spastic CP. HS can be recommended as the best intervention and alternative for HT. This technology can be 
easily installed in home and clinical setting to make the rehabilitation more fun and attractive for children, 
enhancing the motivational part of the therapy.

Keywords: Cerebral Palsy, Hippotherapy Simulator, Spasticity, diplegia.

Introduction
Cerebral palsy is the most common cause of 

physical disability in childhood, which is estimated the 
world wide incidence of 2 to 2.5 per 1000 live births1,2. 
Spastic diplegia considered as a primary type of cerebral 
palsy which is 40% to 60% of all cases3,4. Children 
with spastic cerebral palsy encounter many problems 
include, spasticity, muscle weakness, limited range of 
motion, contractures and deformity 5,6. In cerebral palsy 
spasticity is considered as a primary factor leads to much 
impairment which is inversely related to functional 
development that means greater the spasticity lowers the 
level of function7. Spasticity in hip adductor can lead to 

spastic hip dysplasia, hip subluxation and problems with 
perineal hygiene8,9. The effects of treatment on muscle 
tone can be documented with MAS scale. Assessment 
of range of motion is also sensitive to change after the 
anti spastic therapy in CP. Literatures supported that 
goniometric assessment of range of motion has moderate 
to high intra rater and inter rater reliability when used 
with CP children10. The maximal distance between 
knees can help to monitor the treatment effects on hip 
adductor spasticity10.

The therapeutic results obtained with the application 
of hippotherapy treatments has encouraged research into 
developing on hippotherapy platform or stimulators 
that imitate the movements of horse11 .This therapy 
maybe more accessible and adaptable to patients12,13. 
Mohammed Ali Elshafey et al, stated that hippotherapy 
stimulator is an efficient alternative method for 
hippotherapy14. Management of spasticity for children 
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with spastic cerebral palsy aimed at improving the 
biomechanical alignment of the body and functional 
development15. Positioning which includes sustained 
stretching of adductors and iliopsoas for a prolonged 
period can prevent forceful contraction of adductor 
muscle16. The proper posture during horseback riding is 
to maintain 900 hip joint and 900 knee joint, such posture 
induces decrease in the muscle tone and spasticity of the 
riders17. The posture of children during horseback riding 
naturally alleviates the tension and enables functional 
movement. While taking therapeutic riding children 
with cerebral palsy recovers and maintain an appropriate 
posture plays an important role of reducing spasticity. 
Though various therapeutic approaches have been used 
to treat spasticity such as positioning and stretching, 
HRS is an innovative therapeutic intervention which 
is considered as the best alternative for hippotherapy. 
The aim of this study is to find out the effects of HRS 
on adductor spasticity in children with spastic diplegia. 
This research, being pilot study, would further inform 
about the accessibility, adoptability and safety proposed 
HRS in children with spastic CP.

Materials and Method
The study protocol was reviewed and approved by 

the Institution Human Ethics Committee (IHEC), Rajah 
Muthiah Medical College, Annamalai University. CP 
children were recruited from the Division of Physical 
Medicine and Rehabilitation (PMR) in Rajah Muthiah 
Medical College and Hospital, RMMCH, Annamalai 
University, Tamil Nadu, India.

Participants: Children aged between 2 to 6 yrs who 
have been diagnosed as spastic diplegia and undergoing 
physiotherapy intervention in the division of PM&R, 
RMMCH, were included in the study. They were 
selected based on the selection criteria such as Gross 
Motor development 1 to 3 (as per GMFCS) adductor 
tone up to 3 (as per MAS), children who are all able to 
sit on a saddle with support and attained complete head 
control. The children with the history of recent surgeries 
and uncontrolled seizures are excluded from the study.

Study Design: The study employed as a pilot 
quasi-experimental design. One group of 12 children 
with spastic cerebral palsy participated in hippotherapy 
simulator intervention

Outcome Measures: Spasticity, hip abduction 
range of motion and distance between knees measured 
by MAS, Goniometer and the inch tape.

Hippotherapy Simulator: OSIM U-Gallop 
(OS-950 Gallop 2) was used in this research. It is an 
innovative indoor exercise equipment which utilizes the 
oscillatory action of the seat to stimulate the horse riding 
experience. It has 4 manual speed modes. One auto 
program with variations in speed. Strategically located 
control panel allows easy access, stirrup and handle 
strap is available for more comfort.

Procedure: The parents and caregivers of CP 
children were explained about the therapy and informed 
consent was obtained. The initial assessment regarding 
the eligibility of participants was done by a senior 
therapist specialized in pediatric physiotherapy. On the 
day of initial evaluation the outcome measures such 
as Adductor Tone (AT), hip abduction passive ROM 
and distance between knees were measured. After the 
initial assessment, the children were placed on saddle of 
Hippotherapy Simulator (HS). They were asked to hold 
the stir-up for support. If they finds difficult in holding 
the strap minimal support was given to the children 
whenever needed. The parents or caregiver were allowed 
to accompany the children throughout the treatment 
session. They were allowed to sit in front of the children 
and the therapist sat at the back of the simulator, which 
provides the safe environment throughout the session. 
The simulator was given for 30 minutes/day and 3 
sessions per week for 4 weeks. The post assessment 
was done by the same therapist after 4 weeks. During 
the riding session, if the children find any difficulty and 
discomfort the test was immediately stopped.

Data Analysis and Results
A total of 12 children with spastic diplegia were 

selected for the present study. The study population 
includes 6 male and 6 female children. Paired‘t’ test was 
used to compare the pre and post intervention scores. 
An α level of 0.05 was set as a level of significance and 
data were analyzed using SPSS version 18. The baseline 
characteristics such as age, sex, level of motor function 
along with pre and post assessment of study variables 
displayed in table-I.
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Table I: Basic characteristic features and study variables of children with spastic cerebral palsy

No
Basic Characteristics

Adductor Tone Hip Abduction PROM Distance b/w 
knee cmRight Side Left Side Right Side Left Side

Age (y) Sex GMFCS Pre Post Pre Post Pre Post Pre Post Pre Post
1 2 M 3 3 2 3 2 25 30 30 35 36 38
2 2 F 2 2 1+ 2 1+ 25 30 30 35 38 42
3 4 F 1 1+ 1 1+ 1 35 40 40 45 39 44
4 3 M 1 2 1+ 2 1+ 30 35 40 45 37 41
5 4 M 3 3 2 3 2 10 15 15 20 33 35
6 5 M 3 3 2 3 2 25 30 25 30 32 35
7 2 F 3 2 1+ 2 1+ 20 25 25 30 32 35
8 2 F 2 1+ 1 2 1+ 30 35 20 30 30 35
9 2 F 1 1+ 1 1+ 1 40 45 40 45 45 49
10 6 F 3 1+ 1 2 1+ 20 30 15 20 35 42
11 4 M 1 1 1 1 1 40 40 40 40 43 47
12 3 M 2 2 1 2 1 25 30 30 40 36 39

GMFCS: Gross Motor Functional Classification, PROM: PASSIVE RANGE OF MOTION

The observed mean age of the study population was 
3.25 with a standard deviation of 1.45 years; the mean 
value of level of motor function was 2.16 with a standard 
deviation of 0.9.

The comparison of study variables of pre and 
post intervention with HS and the mean and standard 
deviation of observed variables were given in table II.

Table II: The mean difference between pre and post intervention with HS

Study variables
Pre-intervention Post- intervention

t-value p-value
Mean SD Mean SD

Adductor tone (Rt) 02.00 0.67 1.38 0.43 6.9 0.01

Adductor tone (Lt) 02.08 0.63 1.46 0.39 6.9 0.01

Hip abduction ROM (Rt) 27.08 8.64 32.08 7.82 8.1 0.01

Hip abduction ROM (Lt) 29.17 9.49 34.58 8.90 7.2 0.01

Distance b/w knee 36.33 4.47 40.17 4.85 9.4 0.01

SD: Standard Deviation

The mean values with the standard deviation of 
adductor tone in both sides are same which about 2 ± 
0.6 is. The mean value with the standard deviation of 
hip abduction range of motion differs in both sides, right 
side shows 27 ± 8.6 and left side is about 29 ± 9.4, the 
distance between knee the observed mean and standard 
deviation is 36 ± 4.4. Paired sample‘t’ test was used to 
find out the difference between the variables.

Changes in adductor tone: There was a statistically 
significant changes observed in adductor tone scores 
after intervention with a mean difference of right and 
left side shows with the significant ‘t’ value with the p 
value (P < 0.01).

Changes in range of motion: The changes in hip 
abduction range of motion scores after the intervention. 
The observed mean values shows significance in right 
side with the ‘t’ value of 8.1 (P < 0.01) and the left side 
with the ‘t’ value of 7.2 (P < 0.01).

Distance between knee: The distance between the 
knees also shows the significant‘t’ value with the p value 
(P < 0.01).

Discussion
This study hypothesized that hippotherapy 

simulator is effective in reducing adductor spasticity 
and improving range of motion. Reduction in adductor 
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spasticity and improvement in hip abduction range of 
motion and distance between knees observed from the 
results supports this hypothesis. The major finding of this 
pilot study is the hippotherapy simulator is effective in 
reducing adductor spasticity in children with CP. These 
findings are supported by Mohamed Ali Elshafey et al. 
who revealed that cerebral palsied children treated with 
mechanical saddle, replicated horse riding and found 
out increased passive range of motion, reduced hyper 
tonicity compared to static saddle. He also observed the 
reduced electromyography (EMG) activity in the hip 
adductors13, 14.

Pre and post evaluation of study variables shows that 
there is significant difference observed in all the study 
variables such as adductor tone, hip abduction range of 
motion and distance between knees. It denotes that the 
children who have undergone horse riding simulator 
shows reduction in adductor tone, improvement in hip 
abduction range of motion and distance between knees. 
This study strongly supported by the literatures explained 
that astride sitting posture on HRS offers prolonged 
stretching of adductor muscle. Similar results obtained 
in the study done by Pablo Herrero et al revealed that 
rhythmic and repetitive movement produced while 
riding on simulator leads to active extension of the 
trunk, stabilization of the pelvis and abduction of the 
leg, such posture decreases the muscle tone17. Peeraya 
et al stated that sitting astride on a saddle could stretch 
the muscles of lower extremities, especially the adductor 
group which always shows high muscle tension in 
children with spastic CP18. Literature supported that 
prolonged stretching around 30 minutes of lower 
extremity muscles can result in decreasing spasticity, as 
a consequence an improvement in the range of motion 
can be observed19. Hebert stated that low frequency 
mechanical vibration reduces H-reflex leading to muscle 
relaxation and dampen spasticity20. The recreation based 
therapeutic intervention employed in this study might 
have influenced the adductor spasticity in children with 
spastic CP.

Strength and limitations of the study: The CP 
children participated in the study attended the session 
with lot of fun and enjoyment. This type of innovative 
therapeutic intervention based on recreation therapy 
is needed for CP children. In this study therapeutic 
intervention incorporated with the hippotherapy 
simulator reducing the spasticity in CP children. 
Hippotherapy simulator is successful in motivating 
the CP children. The study population did not report 

any history of fall and other adverse effects during the 
intervention period.

Being a pilot quasi experimental study, a single 
group with a small number of samples is one of the major 
limitations of this study. Further studies are needed with 
large sample including the longer duration and sessions 
of hippotherapy. Only adductor muscle tone and hip 
abduction range of motion is included into the study. 
Other movements in hip as well as other joints such as 
knee and ankle are not included in this study. Future 
studies should attempt to include the other variables and 
relate the postural control, sitting balance and motor 
function which were not included in this study. Though 
type II β error is common with the small sample size 
and lack of control group are the major limitation of the 
current study.

Conclusion:
Hippotherapy simulator is effective in reducing the 

spasticity and improving the range of motion which can 
be incorporated in clinical and rehabilitation settings to 
motivate the children with cerebral palsy.
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Abstract
Background and Objectives: Extracorporeal Shock Wave Therapy, (or ESWT), is a new technology using 
shockwaves to treat chronic, painful conditions of the musculoskeletal system.  A shockwave is an intense, 
but very short energy wave traveling faster than the speed of sound. The word “Extra-corporeal” means 
“outside the body” and refers to the fact that the shockwaves are generated outside the body. Complaints 
involving attachment points for tendons and ligaments in major joints like the shoulder (such as the rotator 
cuff), elbow  (epicondylitis or tennis elbow), hip, and knee (tendinitis or “jumper’s knee) are common sites 
for ESWT. 

Data Sources: All English-language articles on ESWT for chronic painful conditions of the musculoskeletal 
system Indexed in PubMed, Medline, Embase, Central Register of Controlled Trials, Cochrane Library, 
Physiotherapy Evidence Database, and Health STAR published prior to December 2018 were included.

Results: Twenty-eight RCTs met the inclusion criteria. Studies were heterogeneous. Twenty RCTs compared 
ESWT energy levels and placebo and consistently showed that high-energy ESWT was significantly better 
than placebo in decreasing pain and improving function and resorption of calcifications in calcific tendinitis. 
No significant difference was found between ESWT and placebo in treatment of noncalcific tendinitis.

Conclusion: EWST is often a last resort treatment once other less expensive treatments have failed (ie. 
manual therapy, US). Best results when used in conjunction with exercise Not a stand-alone modality. 
Positive findings for plantar fasciitis, patellar tendinopathy, and Achilles tendinopathy. Mixed results for 
calcific tendinopathy of the shoulder and lateral epicondylitis.

Keywords: Extracorporeal Shock Wave Therapy, Musculoskeletal system, Plantar fasciitis, Patellar 
tendinopathy, Lateral epicondylitis.

Introduction
• Extracorporeal Shock Wave Therapy, (or ESWT), is 

a new technology using shockwaves to treat chronic, 
painful conditions of the musculoskeletal system.  A 
shockwave is an intense, but very short energy wave 
traveling faster than the speed of sound.1  

• The word “Extra-corporeal” means “outside the 
body” and refers to the fact that the shockwaves are 
generated outside the body.1

• The basic science behind ESWT is analogous 
to lithotripsy, the technology that uses acoustic 
shockwaves to break up kidney stones without 
surgery. 

• The technique of using shockwaves to break 
up kidney stones has been around for a nearly a 
quarter century now, and in the process of treating 
thousands and thousands of patients, it was found 
that many people undergoing the procedure had 
other unrelated aches and pains disappear.  It was 
at this point that scientists began to consider that 
shockwaves may have an effect to heal other sorts 
of tissues.  

• Specialized machines were then developed 
specifically with the idea of using these shockwaves 
on other parts of the body, and this is the origin of 
ESWT. 2 

10.5958/0973-5674.2019.00126.6 
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Different forms of shockwave therapy3

• Electro hydraulic shockwave (such as the HMT 
Ossa Tron machine)

• Electro magnetic shockwave (such as the Sonocur 
and Dornier Epos machine)

• Radial pressure wave (such as the Dolorclast 
system)

• Piezo electric shockwave (such as the machine we 
use, the Piezoson by Wolf).

 Doses

 Energy Flux Density4

• Degree of energy transmitted to the tissues

 Low (<0.08 mJ/mm2)

 Medium (0.08 to 0.28 mJ/mm2)

 High (0.28 to 0.60mJ/mm2)

 Pulses Per Dose 4

→ Ranges from 1000 to 3000

→ Several doses may be given over course of a 
treatment

Contraindications
• There are a few occasions when shockwave should 

not be used:

• Pregnancy

• Application over open growth plates – not suitable 
for under 18 years.

• Over metal pins or plates

• Malignant tumors

• Nerve or circulation disorders

• Infections

• If the patient is taking anticoagulants

 Need of the study

• The vast majority of the published papers including 
randomized control trials and cohort studies showed 
positive effects and evidence base medicine in favor 
of ESWT.

• However, a few studies reported that ESWT 
is ineffective or less effective with the results 
comparable to the placebo effect, and this has stirred 
up the debate and controversy.

• It is reflective of clinical practice and hence, this is 
an effort taken to find out the effect of extracorporeal 
shock wave therapy for chronic musculoskeletal 
conditions.

 Aim of the study

• To find out the effect of extracorporeal shock wave 
therapy for chronic musculoskeletal conditions.

 Objectives

• To find out the effect of extracorporeal shock wave 
therapy for chronic musculoskeletal conditions.

 Methodology

• The research was adhered to the Preferred 
Reporting Items for Systematic reviews and 
Meta-analyses (PRISMA) guidelines in search 
strategy and reporting, and followed guidance of 
Cochrane Handbook for Systematic Reviews for the 
preparation of this intervention review.

 Data Sources

• All English-language articles on ESWT for chronic 
painful conditions of the musculoskeletal system 
Indexed in PubMed, Medline, Embase, Central 
Register of Controlled Trials, Cochrane Library, 
Physiotherapy Evidence Database, and Health 
STAR published prior to December 2018 were 
included.

 Study Selection

 Inclusion Criteria

• Main inclusion criteria were the publications of 
studies of ESWT in the treatment of Achilles 
tendinopathies, rotator cuff (calcific & non-
calcific) tendinopathies, tennis elbow, hip and knee 
(tendinitis) and plantar fasciitis.

• Information extracted from each study included 
study design, inclusion criteria, number of patients, 
statistical analysis, treatment regimes, outcome 
measures, and results.

 Exclusion Criteria

• Exclusion criteria were as follows: uncontrolled 
studies and those without a control involving a 
suitable sham treatment, those with methodological 
errors including no formal randomisation process, 
different baseline characteristics of study groups, 
mixed study populations (wide age range, different 
pathologies, coexisting disease, acute and chronic 
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disease mix), inappropriate statistical analysis or no 
details given, unvalidated outcome measures.

 Data Collection 

• 200 English-language articles on ESWT for chronic 
painful conditions were search.

• After screened the titles and abstracts and removed 
duplicates, 38 articles were considered potentially 
relevant.

• 10 articles were excluded after full-text review 
because they did not meet criteria.

• In total, research included 28 RCTs that reported.

• Of the 28 RCTs used in our analysis, 20 compared 
ESWT with other treatment modalities.

Summary of Evidence Search and Selection

 Quality of Included Trials

• The sample sizes ranged from 20 to 144 participants.

• Trial duration ranged from 3 to 12 months.

• Only 6 trials were double-blinded; the rest were 
either single-blinded (15 trials) or did not report 
blinding (7 trials).

Results
 Effect Of Extracorporeal Shock Wave Therapy 

For Chronic Plantar Fasciitis.

• 8 studies investigated the effect of shockwave 
therapy in the treatment of plantar fasciitis and 
reported a success rate ranging from 34% to 88%.

• The majority of the published papers reported a 
positive and beneficial effect of ESWT in plantar 
fasciitis.

• Additional studies are needed to validate the 
effectiveness of ESWT in the treatment of plantar 
fasciitis. 5

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Calcifying Tendinitis Of Rotator 
Cuff.

• 7 RCTs compared ESWT energy levels and placebo 
and consistently showed that high-energy ESWT 
was significantly better than placebo in decreasing 
pain and improving function and resorption of 
calcifications in calcific tendinitis.

• No significant difference was found between ESWT 
and placebo in treatment of noncalcific tendinitis.6

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Lateral Epicondylitis Of The Elbow.

• 5 studies investigated the effect of shockwave 
therapy in the treatment of Lateral epicondylitis of 
the elbow.

• Wang et al compared the results of shockwave 
therapy in 57 patients with lateral epicondylitis of 
the elbow with a control group with a follow-up 
of 12 months. The overall results of the treatment 
group were complaints free and significantly better 
in 61.4%. In the control group, however, the results 
were unchanged in all patients. 7

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Patellar Tendinopathy (Jumper’s 
Knee) And Achilles Tendinopathy.

• 8 studies investigated the effect of shockwave 
therapy in the treatment of tendinopathy.

• Rompe et al compared 25 patients treated by 
eccentric stretching exercises with 25 patients 
treated with repetitive ESWT, and the results 
showed that eccentric loading is inferior to ESWT 
in the treatment of patients with chronic Achilles 
tendinopathy. 8

• Peers KH et al compared 30 knees in 27 patients 
treated with ESWT with 24 knees in 23 patients 
treated conservatively, the results at 2 year follow-
up showed 43% excellent results for the study 
group, and none excellent results for the control 
group (P < 0.05).
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• Ultrasonographic examination showed a significant 
increase in the vascularity of the patellar tendon 
and a trend of reduction in the patellar tendon 
thickness after ESWT as compared to conservative 
treatments.9

 Discussion

• In this systematic review the result shows that 
extracorporeal shock wave therapy was effective for 
the treatment of chronic musculoskeletal conditions.

• Extracorporeal shock wave therapy was effective 
in terms of reducing pain, improving function, and 
inducing resorption of calcifications in chronic 
musculoskeletal conditions.

 How Does it Work?

• Mechanical pressure increases cell membrane 
permeability.

• Acoustic waves cause small capillaries in tissue to 
rupture, which increases growth factors to the area.

• Neovascularization or new blood supply, More 
blood = more oxygen = better healing.

• Stimulates fibroblasts for connective tissue healing, 
Tendon, ligament, fascia.

• Stimulates osteoblasts for healing and new bone 
production.

• Destroys calcifications.

 Eswt is Safe

• The safety of ESWT was also clearly supported 
by the cumulative data. There were no reports of 
serious adverse events in any of the studies included 
in this analysis.

Limitations of the Study
• All conclusions of the present study are only valid 

for those shock wave generators that were used in 
the RCTs on ESWT.

• This is particularly important considering the 
substantial variability in treatment success and rates 
of unwanted side effects found when treating the 
same clinical condition (lateral epicondylitis) with 
different electromagnetic and piezoelectric ESWT 
devices operated at comparable energy settings.

 Further Recommendation

• Further well designed trials are needed to either 
verify or refute the value of this treatment.

• The value of ESWT for more acute symptoms and 
its use in combination with other forms of treatment 
have not yet been addressed.

 Conclusion

 Extracorporeal shock wave therapy is effective for 
the treatment of chronic musculoskeletal conditions.

 EWST is often a last resort treatment once other 
less expensive treatments have failed (ie. manual 
therapy, US)

 Best results when used in conjunction with exercise.

 Positive findings for plantar fasciitis, patellar 
tendinopathy, and Achilles tendinopathy

 Mixed results for calcific tendinopathy of the 
shoulder and lateral epicondylitis.
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Abstract
Background: Task-specific training improves functional performance in older adults requiring assistance 
with activities of daily living (ADLs) as well as community-dwelling older adult1. While this approach 
seems appropriate for individuals with chronic knee pain, there is a lack of evidence regarding the effects 
of task-specific training to improve performance or general function in this population. This study explores 
the role of task-specific training for individuals with knee osteoarthritis (KOA), with respect to pain and 
physical functions to improve efficacy of performing ADLs and knee related Quality of Life (QOL).

Method: After Ethical approval, 60 patients clinically diagnosed with KOA having moderate difficulties 
with ADL’s were screened. Among these, 37 patients having NPRS score from 3-7 were enrolled for the 
study. 30 patients completed the treatment protocol. Pain was measured using Numerical Pain Rating Scale 
(NPRS), Knee Osteoarthritis and Other Symptoms (KOOS) was used for ADL and QOL subsets. Three 
Performance-based outcome measures selected were 30-second Chair Climb Test (30 SCRT), Timed Stair 
Climb Test (TSCT) and Floor Transfer Test (FTT).

Results: There was significant improvement (p<0.001) seen in all outcome measures. NPRS reduced from 
5.9±1.7 to 3.4±1.8, 30-SCRT repetitions increased from 9.06±3.4 to 12.76±3.82, TSCT seconds reduced 
from 27.06±7.38 to 20.76±6.38, FTT seconds reduced from 12.03±4.23 to 9.43±3.73. In KOOS, ADL 
score improved from 30.13±9.86 to 14.50±7.92 and QOL score improved from 9.4±3.03 to 4.5±1.9 after 8 
treatment sessions of functional training.

Conclusion: Task-specific training program is effective in reducing pain, improving performance and 
functional ability and quality of life in patients with KOA.

Keywords: Task-specific training, Knee osteoarthritis, Functional training, KOOS Scale, Numerical Pain 
Rating Scale (NPRS), Floor transfer Test (FTT), Activities of Daily Living (ADL)

Background
Knee osteoarthritis (KOA) is a common cause 

of knee symptoms in 10% individual above 55 years. 
Among these, 25% individuals land up with disability.1 

In India, the incidence of KOA was 28.7% in year 2016.2 
Symptoms include pain and functional disabilities, 
changes in gait, muscle weakness, and impaired 
proprioception.

Guidelines support exercise to reduce pain and 
improve function in people with KOA. Recommendations 
include strength training, mobility and flexibility 
exercises to reduce impairments which contribute 
to functional limitation and disability.3 Systematic 
reviews indicate modest benefits for pain and functional 
improvement.4,5 This may be due to an impairment-
based approach to KOA rather than preventive approach. 
Though limited joint range of motion and muscle 
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weakness may improve with exercise, these may not 
translate into improvements of activity limitation and 
participation restrictions associated with KOA.

Research suggests reductions in impairments 
may not correlate with functional improvement.6,7 

An exercise approach targeting muscle strength, joint 
mobility and balance may be insufficient to impact 
basic functional tasks, such as ambulation.7 Studies 
have explored which daily tasks are difficult to perform 
with KOA. Problematic tasks are sit-to-stand transfers, 
ascending and descending stairs, floor transfers.3 This 
study explores the effect of task-specific training for 
individuals with KOA.

Materials and Method
Ethical approval was obtained from institutional 

ethics committee. 60 patients having KOA were 
screened, 37 who met inclusion criteria were recruited 
after informed consent. 30 patients completed the study. 
Details are in figure no. 1 below.

Figure 1: Details of participant recruitment

Sample size was statistically calculated. Altman 
Criteria was used to diagnose KOA.8 Participants with 
moderate difficulty in ADLs with NPRS score from 3 to 
7 were included. Patients receiving physiotherapy, knee 
injections in preceding 30 days, any other musculoskeletal 
problems, history of myocardial infarction, or any other 
systemic, neurological disorders were excluded. Patients 
were evaluated on three tasks to determine which 
components should be focus of treatment. Rest pauses 
were included if required. 10 repetitions per set for 3-4 
sets for each component were given. Repetitions were 
increased as per patient’s tolerance. Treatment took 
around 45 minutes. Focus was on training a specific task, 
rather than treating impairments in isolation.

Outcome Measures: Pain was measured using the 
Numerical Pain Rating Scale (NRPS)9 and Knee injury 
and osteoarthritis outcome score (KOOS scale)10 and 
Three Performance based tasks3,11: 30-Second Chair 
Rise, Timed Stair Climb Test, and Floor Transfers Test.

Normality of baseline data was checked. Paired 
t-test was used for analysis within the group. P value 
was 95% confident interval.

Findings
Participant’s age ranged from 38 to 60, mean and SD 

being 50.96±1.37. One third were females and 76.66% 
had left side KOA.

Statistical analysis of outcome measures are shown 
in Table 1 below.

Table 1: Statistical analysis of outcome measures

No. Outcome Measures Pre reading Post reading T value P value

1 Numerical pain Rating scale 5.9(1.78) 3.4(1.81) 12.06 p<0.001

2 30 Second Chair Raise Test (Sec) 9.06(3.4) 12.76(3.8) -9.02 p<0.001

3 Timed Stair Climb Test (Sec) 27.06(7.3) 20.76(6.3) 6.84 p<0.001

4 Floor Transfer Test (Sec) 12.03(4.2) 9.4(3.7) 4.74 p<0.001

5 KOOS- Activity of Daily Living Subset 30.13(9.8) 14.5(7.9) 15.50 p<0.001

6 KOOS- Quality of Life Subset 9.4(3.0) 4.5(1.9) 12.81 p<0.001
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The ADL components are shown in Table 2.

Table 2: ADL Components

Activity of Daily Living (ADL) Component Pre Post T value P value

A1 Descending Stairs 2.4±0.81 1.43±0.67 7.87 p<0.001

A2 Ascending Stairs 2.1±0.93 1.03±0.49 7.94 p<0.001

A3 Rising from Sitting 2.06±0.73 .76±0.62 10.14 p<0.001

A4 Standing 1.40±0.81 .66±0.54 5.80 p<0.001

A5 Bending to floor 1.30±0.91 .46±0.57 5.00 p<0.001

A6 Walking on Flat surface 1.30±1.02 .66±0.71 4.28 p<0.001

A7 Getting in/out of car 1.6±0.93 .93±0.44 4.81 p<0.001

A8 Going shopping 2.0±0.98 1.06±0.52 5.41 p<0.001

A9 Putting on socks 1.03±0.88 .46±0.62 4.95 p<0.001

A10 Rising from bed 1.96±0.88 .90±0.66 7.06 p<0.001

A11 Taking off socks 1.16±0.91 .46±0.62 5.88 p<0.001

A12 Lying in bed 1.50±1.07 .66±0.75 6.11 p<0.001

A13 Getting in/out of bath 2.10±1.06 1.26±0.63 5.22 p<0.001

A14 Sitting 1.86±1.10 .76±0.72 5.67 p<0.001

A15 Getting on/off toilet 2.36±0.92 1.26±0.58 7.50 p<0.001

A16 Heavy domestic duties 1.66±1.12 .90±0.75 5.76 p<0.001

A17 Light Domestic Duties 1.66±1.066 .80±0.714 6.11 p<0.001

The analysis of Mean and Standard Deviation for Quality of Life (QOL) components are given in table 3.

Table 3: Quality of Life components

Component Pre Post T value P value

Q1 How Often Are you aware of your knee Problem? 3.0±0.64 2.0±0.49 12.74 p<0.001

Q2 Have you Modified your lifestyle to avoid potentially damaging 
activities to your knee?

1.96±1.03 1.03±0.66 7.39 p<0.001

Q3 How troubled are you with lack of confidence in your knee? 2.30±1.11 0.66±0.75 10.05 p<0.001

Q4 In general how much difficulty do you have with your knee? 2.23±0.81 0.93±0.58 10.14 p<0.001

Discussion
Results indicate task-specific training program gives 

effective reduction in pain and effective improvement in 
performance of specific tasks and scores on outcome 
measures.

Many patients reported clinically improvement in 
stair climbing with increased speed and less assistance, 
floor transfer with reduced discomfort and minimal 
assistance. It is possible that the alternative techniques 
allow the patients to negotiate with less pain.

There are various studies which are found to have 
effective results in managing pain symptoms in KOA. A 
systematic review and meta-regression analysis of RCTs 

for KOA concluded that exercises have positive effects 
on pain and disability.12 Another study suggested that 
task-specific exercise approaches need to be explored for 
people with KOA.7 The current study shows significant 
reduction in the NPRS score (p<0.001) after functional 
training in patients with KOA. Task-specific training has 
been reported as beneficial for the 30-second chair rise 
test.3 This was also seen in the current study. A study 
comparing traditional strengthening exercises versus 
functional task training in KOA found the ability to 
ascend and descend stairs improved in both groups.13

The KOOS has been used as a primary outcome 
measure for KOA.14,15,16 Studies have shown 
improvement on the KOOS pain and ADL subscales.14,17 
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Non-exercise components of interventions including 
medications, dietary advice, and shoe inserts have also 
been attributed to improvement in KOOS scores.18 In 
the current study, significant improvements (p<0.001) 
have been seen with KOOS scores, denoting decrease in 
the level of affection while performing ADLS.

Conclusion
Task-specific training in patients having chronic knee 

pain leads to reduction in pain, improved performance, 
functional outcomes and quality of life.
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Abstract
Leigh syndrome, also termed as sub-acute necrotising encephalopathy, is a rare, inherited progressive 
neurodegenerative disorder with characteristic pathological features usually presenting in infancy or early 
childhood.1 Leigh’s disease has very less documented evidence regarding problem solving approach for 
associated impairments and disabilities through physiotherapy management. So, here we report a case of 
a 7-year-old boy clinically diagnosed to have Leigh’s disease with delayed milestones, who underwent 
physical therapy rehabilitation for 8 weeks. Documented improvement in Gross Motor Function Measure 
(GMFM) was seen. Thus, we propose that physical therapy rehabilitation focussing on solving the associated 
impairments and disabilities might improve the functional outcome in children diagnosed with Leigh’s 
disease.
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Introduction
Leigh syndrome is a rare and progressive 

mitochondrial disorder of childhood with an incidence 
of 1:40000 live births.2 Onset of the disease presentation 
is 7 months but in 80% of children, onset is before 2 
years of age.3 Mutations of the mitochondrial genome 
or nuclear dysfunction of the respiratory chain (complex 
Ӏ, ӀӀ, ӀӀӀ, ӀV or V) or coenzyme Q is the cause of 
Leigh’s disease.4 Common clinical manifestations 
include hypotonia, dysphagia, ataxia, psychomotor 
retardation, optic atrophy, nystagmus, respiratory 
distress, marked fatigue.1 Loss of head control and other 
motor milestones occur during the first year of onset. 
Complaints of difficulty in walking, dystonia, dysarthria 
or intellectual regression are seen in the second or third 
year of life. Ultimately, respiratory symptoms become 
more consistent and respiratory failure becomes the 
highest cause of death.5

The purpose of this case report is to explain the role 
of physical therapy in speeding the recovery of a child 
clinically diagnosed with Leigh’s disease.

Case Report: The child is a 7 year old male diagnosed 
with Leigh’s disease. He was presented with difficulty in 
performing activities of daily living such as independent 
sitting, sit to stand transition, independent standing and 
walking. He was able to crawl independently, attain 
supine to sitting with minimal support and uses both 
upper limbs symmetrically. He was on physiotherapy 
treatment since he was 5 years old. He used to take 
treatment in a community set up twice a week. He was not 
regular to the treatment because of his family conditions. 
Mother was very keen to see the improvement in the 
child. They approached Physiotherapy department of 
justice K S Hegde charitable hospital on friend’s advice.

Initially assessment was taken and as the diagnosis 
was confirmed as Leigh’s disease elsewhere, assessment 
was more focussed on gross motor activities. Child’s 
ADL’s history was taken from mother and child was 
observed for various transitions. Assessment was taken 
by experienced physiotherapy faculty who is trained in 
paediatrics and NDT. On examination, weakness was 
found in bilateral gluteus maximus, quadriceps, and 
abductor muscles of hip. Trunk control was examined 
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and found to be having poor control, on standing 
weight bearing was not symmetrical on bilateral feet. 
As the child was 7 years old and cognitively sound 
(confirmed by paediatric MMSE) Task oriented physical 
therapy management primarily child centered was 
used to strengthen the weak muscles and to restore the 
delayed motor activities. Balance activities in sitting 
position, assisted sit to stand activities and vice versa 
with appropriate proprioceptive feedback were given. 
Quadriceps strengthening exercises (ball kicking), 
weight bearing and weight shifting exercises were given 
in standing and trunk control exercises were given in 
sitting and standing. Finally, gait training was given on 
the floor and followed by treadmill training which is 
shown in fig 1-4. The treatment was given during months 
on November 2017 to January 2018. Total treatment 
duration was one hour a day including 15 minutes rest in 
between the session, 6 days a week for 8 weeks.

Goal: Master X will be able to walk for 30 meters 
independently under observation to drink water in the 
physiotherapy department.

Problem List and Treatment Given: Primary 
problem faced was difficulty in sitting independently. 
Keeping the goal as to achieve independent sitting, 
pelvic alignment exercises and trunk control exercises 
were given. Difficulty to do independent sit to stand 
was the second problem faced. To achieve independent 
sit to stand, quadriceps strengthening exercises and 
assisted sit to stand with proper feedback was given. 
Difficulty in doing independent stand to sit was the 
next problem faced and to achieve that assisted stand 
to sit with proper feedback was given. Child was not 
able to stand independently for a prolonged period of 
time. To achieve this weight bearing exercises and trunk 
and pelvic control exercises were given. Independent 
walking was the last problem faced and gait training on 
floor and treadmill was given to achieve this.

 
Fig 1: made the child to stand with proper weight 

bearing at ankle with the knees straight

Fig 2: walk stance for proper weight shifts to 
improve balance and pelvic control

Fig 3: Gait training on floor with the 
therapist guiding from behind

Fig 4: gait training on treadmill with the 
therapist standing behind
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Discussion
During the course of treatment GMFM – 88 was 

taken on day 1, 4th week and at the end of 8th week. 
There was tremendous improvement in sitting, standing 
and walking components of GMFM-88 which is shown 
in table 1 and figure 5.

Table 1: GMFM-88 Goal area Scores on day 1, 
end of week 4, and at the end of 8th week.

Gmfm-88 Goal Area Day-1 End of 
4th Week

End of 
8th Week

Sitting 48% 60% 85%
Standing 25.6% 35.8% 56.4%
Walking, Running, Jumping 5.5% 8.33% 19.4%

Figure 5: Represents GMFM-88 Goal area scores. 1 represents Day 1, 2 represents end of 4th week and 3 
represents end of 8th week. X axis treatment duration, Y axis Percentage scores of GMFM-88

The improvements in sitting, standing and walking 
are primarily because of child centered task oriented 
training where he has been given freedom in choosing and 
completing the tasks. Cooperation from family members 
in maintaining the change at home by proper home 
program with involvement of child in daily activities 
was helpful in getting early recovery and preventing 
sessions to get missed. Less improvement in walking 
because we felt it’s too early to focus on independent 
gait, we believe on long term basis we can even achieve 
it. We know the fact that we cannot completely reverse 
the cause but we focussed on maintaining and improving 
active and functional movements of the child within the 
limits. We chose ICF framework in listing problems and 
giving treatment. Frequent reassessments during the 
course of treatment helped us in solving the problems 
and attaining the goal. Although we attained minute 
goals in a span of 8 weeks we believe if we follow this 
goal directed problem solving physiotherapy protocol 
we can achieve further improvement in the child.

Conclusion
Thus we conclude that a problem solving approach 

targeting the impairments and disabilities with a 
well-defined treatment regime and with thorough 
reassessments can improve the functional status in 
children with Leigh syndrome.

No ethical clearance was taken for this study 
as this is just a case report. Only consent was 
taken from the parents.

Funding: Nil

Conflict of Interest: None
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Background: Diaphragmatic myofascial release techniques are manipulative treatments that attempts to 
release tension in the fascia in which pressure is applied to muscle and fascia. Though these techniques 
are widely used in clinical practice, there is hardly any study which determined the immediate effect 
of diaphragmatic myofascial release techniques on Peak Expiratory Flow Rate and dyspnea in Chronic 
Obstructive Pulmonary disease. Hence this study was designed with the same objective.

Methodology: Sixty COPD patients were selected by convenient sampling. Outcome measures used were 
Peak Flow Meter, Modified Borg Scale. Their pre intervention peak expiratory flow rate and dyspnea was 
measured. After recording pre-intervention reading diaphragmatic myofascial release was given with 2 sets 
of 10 repetitions with one-minute interval between them. Then post-intervention outcome readings were 
recorded.

Results: The data was analyzed using student’s t-test p<0.001. Pre-intervention score for peak expiratory 
flow rate showed average (±SD) 96.5±36.72 and for Modified Borg Scale score it was 3.68 ± 0.812856. Post 
intervention data collected showed the average (±SD) of 136± 56.99 for Peak Expiratory Flow Rate and 1.78 
± 0.80 for Modified Borg Scale.

Conclusion: Study concluded that diaphragmatic myofascial release significantly improves peak expiratory 
flow rate (PEFR) (p<0.001) and reduces dyspnea in COPD patients.

Keywords: COPD, Diaphragmatic Myofascial Release, Peak Flow Meter, PEFR, Dyspnea, Modified Borg 
Scale.

Introduction
Chronic obstructive pulmonary disease is a 

progressive inflammatory disease of lung, caused 
by narrowing of small airways and emphysematous 
destruction of lung parenchyma.1It causes limitation in 
expiration further leads to air trapping and decrease in 
FVC (forced vital capacity), causing increase in (RV) 
residual volume more than the total lung capacity2 and 
lung hyperinflation. Normally diaphragm muscle fibers lie 
vertically in zone of apposition but due to hyperinflation 
it becomes more transversely oriented. This altered 
orientation makes the diaphragm’s contraction less 
effective at raising and expanding the lower rib cage and 
may even lead to a decrease in the transverse diameter 
of the lower rib cage during inspiration. It further causes 
decrease in diaphragmatic motion which is major risk 
factor for mortality in COPD patients.3

A systematic review, meta-analysis, and studies 

carried out in 28 countries between 1990 and 2004 
suggest that prevalence of COPD is higher in smokers 
and ex-smokers with>/= forty years aged also more in 
men compared to women.4According to BOLD (Burden 
of Obstructive Lung Disease) and other epidemiological 
studies, in 2010 there were about 384 million cases of 
COPD all over the world. With global prevalence of 
11.7 % .5According to WHO COPD is the fourth leading 
cause of death. Every year 3 million people die due to 
COPD.6India and china alone estimated to account for 
66% of total global COPD mortality.6In next 30 years 
prevalence of COPD is expected to rise due to increase 
in prevalence of smoking in developing countries, and 
aging population in high income countries. By 2030, 
4.5 million people will die annually from COPD and 
related conditions.7 Important risk factors include 
tobacco smoke, occupational exposure, socio-economic 
status, genetic predispositions.8 Signs and symptoms 
include cough, wheeze, exertional dyspnea, night 
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waking, post-bronchodilator forced expiratory volume 
in one second (FEV1)/forced vital capacity (FVC) 
</= 0.7confirmsairflow limitation.8 Chest radiograph 
shows increased broncho-vascular markings, lung 
hyperinflation, tubular shaped heart, widened AP 
diameter in lateral radiograph suggesting barrel chest, 
flattening of diaphragm1 which reduces the efficiency of 
respiration, thereby decreasing the ventilation causing 
health consequences. Increase in air flow resistance, air 
trapping, and hyperinflation causes inspiratory muscles 
to shorten and placed at mechanical disadvantage. Thus, 
causing reduction in the diaphragm mobility.9 Other 
changes that are associated with COPD are mucus 
hypersecretion, ciliary dysfunction, airflow limitation, 
pulmonary hyperinflation, gas exchange abnormalities, 
pulmonary hypertension, and cor pulmonale.1

Smoking cessation is one of the most important 
treatment for smokers with COPD.10 Researches done 
in developing countries on women exposed to various 
levels of indoor pollutants that are emitted from 
cooking, baking and heating with unprocessed solid 
fuels, including biomass, charcoal, have suggested 
that chronic exposures are related with chronic airway 
obstruction in adults and acute respiratory infection in 
children.Thus, reducing biomass and charcoal exposure 
will also help.11

Dyspnea, which is one of the important symptoms 
that is observed in COPD patients is associated with 
dysfunction. Therefore, focusing the treatment on 
dyspnea, might improve functional outcome.12 Teaching 
patients pursed lip breathing will reduce dyspnea by 
creating back pressure in the airways and keeps the 
airways open. Studies suggests that pursed lip breathing 
decreases the respiratory rate and the work of breathing, 
increases the tidal volume and improves the exercise 
tolerance.13

Many patients with COPD may suffer from periodic 
episodes of dyspnea so it is important for the patient to 
recognize early signs of dyspnea and various ways to 
overcome it. During such instances ask the patient to 
assume relaxed forward bent posture, this position will 
stimulate diaphragmatic breathing by pushing viscera 
forward and will help the diaphragm to descend. Pursed 
lip breathing followed by diaphragmatic breathing should 
be done in this position until the episode of dyspnea 
subsides.13selecting a treatment plan, the benefits and 
risks to the individual and the costs, direct and indirect, 
to the community must be considered.

There are various tests and tools to measure the 
amount of obstruction in COPD patients. Out of which, 
Peak flow meter is accurate tool for measuring airflow 
obstruction in COPD patients.14 And it correlates well 
with forced expiratory volume (FEV1), which is ideal 
parameter for measuring airflow obstruction (measured 
by formal spirometry).15,16

PEFR is person’s maximum speed of expiration, 
as measured with a peak flow meter, a small hand-held 
device used to monitor a person’s ability to breath out 
air. It measures the flow of air through the bronchi and 
therefore the degree of obstruction within the airways. 
It is typically measured in units of liters per minute (L/
min).

Jackson H et. al, suggested that peak expiratory flow 
rate is good at detecting patients with chronic obstructive 
pulmonary disease in the community. Spirometry 
measurements provide additional information, but are 
more complex and time-consuming, and their benefit 
in primary care has not been quantified.17 Another 
advantage is that it is portable, lightweight, compact. It 
also gives visual feedback to the patient. This helps the 
patient to get motivated and can perceive the progress by 
himself. Thus, it increases patient’s awareness of their 
disease status and control.14

Modified Borg Dyspnea scale is one of the 
assessments tool18 to assess degree of dyspnea in 
patient. It starts at number 0 where breathing is causing 
no difficulty at all and progresses through to number 10 
where breathing difficulty is maximal. Modified Borg 
Dyspnea Scale is valid and reliable to assess dyspnea. It 
is easy to use, and language used in this scale adequately 
expresses dyspnea perceived by the patient.19

In COPD patients there is a progressive limitation 
of the airflow, which causes pathological adaptation 
of the diaphragm, (the diaphragm is lowered than its 
normal position) these changes adversely affect the 
exercise tolerance. Pathological changes which occur 
are, decrease in contractile force of the diaphragm, 
decrease mechanical excursion (due to fiber shortening), 
decrease in anaerobic type fibers (type 2), increase in 
aerobic fibers. All these changes worsen as the disease 
progresses. Due to chronic lowering of diaphragm the 
nerve is stretched resulting in neuropathy. 20

With consequent shortening of diaphragm as the 
disease progresses, it results in altered respiratory 
biomechanics and length tension relationship. Literatures 
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have stated that diaphragm release techniques have been 
indicated to improve length tension relationship of the 
diaphragm to increase respiratory performance, but 
limited researches have proven this.21

There are very limited studies available on 
diaphragmatic myofascial release and as per our 
knowledge no study has been done to determine 
immediate effect of diaphragmatic release on PEFR 
and on dyspnea in COPD patients and that too in 
Indian population. Thus, present study aims to find out 
immediate effect of diaphragmatic release in COPD 
patients.

Material and Method
Design: This study was approved by Research Ethics 

committee of Pravara Institute of Medical Sciences, 
Loni (Ref. No. PIMS/CPT/IEC/2018/554). Screening 
was done and those fulfilling the inclusion criteria were 
selected by convenient sampling from department of 
medicine (ward no 32 to 39) of Pravara Rural Hospital.

Participants: The study’s inclusion criteria were 
people aged 45-90 years because COPD is uncommon in 
younger people, both gender, Dyspnea grade 2 and grade 
3 on MMRC scale, and patients willing to participate.

And study’s exclusion criteria were patient’s having 
significant or unstable cardiac, musculoskeletal or 
psychological problem, dyspnea grade 1 and grade 4 on 
MMRC scale, patients not willing to participate.

A portable peak flow meter was used to assess 
PEFR and Modified Borg Dyspnea Scale was used to 
assess Dyspnea. Age and Gender were also recorded at 
baseline.

Intervention
As per our inclusion criteria patients were selected 

by convenient sampling. Before giving diaphragmatic 
myofascial release, patient’s dyspnea score was recorded 
according to Modified Borg Scale and along with that 
PEFR (L/min) was measured with peak flow meter. 
Then patient was asked to be in supine lying position. 
Therapist was standing at the head end of the patient. 
Manual contact (pisiform, hypothenar region, and last 
three fingers) was made with underside of the costal 
cartilages of seventh to tenth ribs. While the patient 
inspires, accompanying the elevation movement of 
the ribs the therapist gently pulls the diaphragm along 
the cephalad direction. And while the patient expires, 

therapist deepens the contact towards the inner costal 
margin. This procedure was followed for subsequent 
10 repetitions, then 1 min rest was given and again 
a set of 10 repetitions was performed. After giving 
diaphragmatic myofascial release patient was asked to be 
in sitting position and again PEFR(L/min) was measured 
immediately. Also, patient was asked about the dyspnea 
and againdyspnea score was recorded.

The device was cleaned after each use. Data was 
collected from all 60 samples and further analysis was 
done to find out the results.

Findings
Effect of Diaphragmatic Myofascial Release:

Peak Expiratory Flow Rate (l/min)

The PEFR was improved post intervention. Pre-
intervention score for PEFR was recorded, it showed 
average (±SD) 96.5±36.72. Post intervention data 
collected showed the average (±SD) of 136±56.99.
Similar study was conducted by Abdelaal Ashraf AM et 
al (May 2013- August 2014) in Sadr-Al-Abasia hospital, 
Egypt to check effect of diaphragmatic and costal 
manipulation on pulmonary function and functional 
capacity in COPD patients, found that post intervention 
there is significant improvement in FEV1 FVC and 
6MWT values.22 Though outcome measures were 
evaluated with FEV1 research done by Nolan D et.al, 
suggest that FEV1 correlates well with PEFR values.16

Another study conducted by Taciano Rocha et.al in 
the physiotherapy department of Universidade Federal 
de Pernambuco, Brazil to determine the effects of 
the Manual Diaphragm Release Technique in adults 
with clinically stable COPD patients, concluded that 
the manual diaphragm release technique produced 
statistically significant improvements in diaphragmatic 
mobility(2mm-6mm), 6-minute walking distance and 
inspiratory capacity in people with COPD.3This study 
hypothesized that the manual action on underside of last 
four costal cartilages allowed the traction of the lower rib 
cage in cranial direction and that the manual compression 
of the tissues in the area of insertion of the anterior 
costal diaphragm fibers lengthened the diaphragm in its 
insertional zone and improved diaphragmatic mobility.3 

As, In COPD the orientation of diaphragm muscle fibers 
alters due to hyperinflation. This altered orientation 
makes the diaphragm’s contraction less effective at 
raising and expanding the lower rib cage and may even 
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lead to a decrease in the transverse diameter of the lower 
rib cage as patient inspires.3 Consequent shortening of 
diaphragm, as the disease progresses, it results in altered 
respiratory biomechanics and length tension relationship 
of the diaphragm,21 as diaphragmatic myofascial release 
helps to improve length-tension relationship4 and 
diaphragmatic mobility3 these changes might allow the 
diaphragm to work efficiently and increase the patient’s 
ability to exhale and thus improves Peak expiratory 
flow rate of the patient. Our study may have reported 
an increase in PEFR because of use of similar technique 
and repetitions of diaphragmatic myofascial release.

Modified Borg Dyspnea Scale

Pre-intervention score for Modified Borg Scale 
score was 3.68 ± 0.81. Post intervention data collected 
showed the average (±SD) of 1.78 ± 0.80 for Modified 
Borg Dyspnea Scale. Which suggest that there was 
decrease in degree of dyspnea perceived by the patient. 
(P<0.001)

In a study done by Yelvar GDet.al, suggested 
that Diaphragmatic release may cause activation of 
parasympathetic system which regulates relaxation, 
thus, reducing dyspnea. Also, respiratory muscle length 
and thoracic cage flexibility increases, reducing the 
work of breathing and development of dyspnea in COPD 
patients.23

Comparing the post interventional PEFR and 
dyspnea scores, the study proved that diaphragmatic 
myofascial release was significant in improving PEFR 
values and decreasing dyspnea perceived by the patient.

Conclusion
Study concluded that diaphragmatic myofascial 

release significantly improves peak expiratory flow rate 
(PEFR) and reduces dyspnea in COPD patients.

Ethical Clearance taken from Research Ethics 
committee of Pravara Institute of Medical Sciences, 
Loni (Ref. No. PIMS/CPT/IEC/2018/554).

Source of Funding: Self

Conflict of Interest: Nil

References
1. Kim EK. Pathophysiology of COPD. InCOPD 

2017 (pp. 57-63). Springer, Berlin, Heidelberg.
2. Macklem PT. Therapeutic implications of the 

pathophysiology of COPD. European Respiratory 
Journal. 2010 Mar 1;35(3):676-80.

3. Rocha T, Souza H, Brandão DC, Rattes C, Ribeiro 
L, Campos SL, Aliverti A, De Andrade AD. The 
Manual Diaphragm Release Technique improves 
diaphragm=atic mobility, inspiratory capacity and 
exercise capacity in people with chronic obstructive 
pulmonary disease: a randomised trial. Journal of 
physiotherapy. 2015 Oct 1;61(4):182-9.

4. Halbert RJ, Natoli JL, Gano A, Badamgarav E, 
Buist AS, Mannino DM. Global burden of COPD: 
systematic review and meta-analysis. European 
Respiratory Journal. 2006 Apr 12.

5. Adeloye D, Chua S, Lee C, et al. Global and 
regional estimates of COPD prevalence: Systematic 
review and meta-analysis. Journal of global health 
2015; 5(2): 020415.

6. Salvi SS, Manap R, Beasley R. Understanding 
the true burden of COPD: the epidemiological 
challenges. (2012):249

7. World Health Organization. Projections of mortality 
and causes of death, 2015 and 2030. Geneva, 
Switzerland: The World Health Organization. 2015 
Sep.

8. Celli BR, MacNee WA, Agusti AA, Anzueto 
A, Berg B, Buist AS, Calverley PM, Chavannes 
N, Dillard T, Fahy B, Fein A. Standards for the 
diagnosis and treatment of patients with COPD: a 
summary of the ATS/ERS position paper. European 
Respiratory Journal. 2004 Jun 1;23(6):932-46.

9. Cancelliero-Gaiad KM, Ike D, Pantoni CB, 
Borghi-Silva A, Costa D. Respiratory pattern of 
diaphragmatic breathing and pilates breathing 
in COPD subjects. Brazilian journal of physical 
therapy. 2014 Aug;18(4):291-9.

10. van Eerd EA, van der Meer RM, van Schayck OC, 
Kotz D. Smoking cessation for people with chronic 
obstructive pulmonary disease. The Cochrane 
Library. 2016 Jan 1.

11. Shengming LI, Yumin ZH, Xiaoping WA, Dali 
WA, Jiachun LU, Jingping ZH, Nanshan ZH, Pixin 
RA. Biomass fuels are the probable risk factor of 
chronic obstructive pulmonary disease in rural 
south China. Thorax. 2007 May 4.

12. Sassi-Dambron DE, Eakin EG, Ries AL, Kaplan 
RM. Treatment of dyspnea in COPD: a controlled 
clinical trial of dyspnea management strategies. 
Chest. 1995 Mar 1;107(3):724-9



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  45

13. Kisner C, Colby LA. Therapeutic exercises 5th 
edition. Jaypee Punlishers. 2007.

14. Ozturk AB, Kaya Z, Cagatay T, Erkan F. Reliability 
of peak expiratory flow measurement in assessing 
bronchodilator response of airflow obstruction. 
Journal of Asthma & Allergy Educators. 2010 
Aug;1(4):150-4.

15. So JY, Lastra AC, Zhao H, Marchetti N, Criner 
GJ. Daily Peak Expiratory Flow Rate and Disease 
Instability in Chronic Obstructive Pulmonary 
Disease. Chronic Obstructive Pulmonary Diseases. 
2016;3(1):398

16. Nolan D, White P. FEV1 and PEF in COPD 
management. Thorax. 1999 May 1;54(5):468-.

17. Jackson H, Hubbard R. Detecting chronic 
obstructive pulmonary disease using peak flow 
rate: cross sectional survey. Bmj. 2003 Sep 
18;327(7416):653-4.

18. Crisafulli E, Clini EM. Measures of dyspnea 
in pulmonary rehabilitation. Multidisciplinary 
respiratory medicine. 2010 Dec;5(3):202.

19. Kendrick KR, Baxi SC, Smith RM. Usefulness 
of the modified 0-10 Borg scale in assessing the 
degree of dyspnea in patients with COPD and 
asthma. Journal of Emergency Nursing. 2000 Jun 
1;26(3):216-22.

20. Bordoni B, Marelli F, Morabito B, Sacconi B. 
Manual evaluation of the diaphragm muscle. 
International journal of chronic obstructive 
pulmonary disease. 2016;11:1949.

21. Marizeiro DF, Florêncio AC, Nunes AC, Campos 
NG, de Paula Lima PO. Immediate effects of 
diaphragmatic myofascial release on the physical 
and functional outcomes in sedentary women: A 
randomized placebo-controlled trial. Journal of 
Bodywork and Movement Therapies. 2017 Oct 25.

22. Abdelaal AA, Ali MM, Hegazy IM. Effect 
of diaphragmatic and costal manipulation on 
pulmonary function and functional capacity in 
chronic obstructive pulmonary disease patients: 
Randomized controlled study. International 
Journal of Medical Research & Health Sciences. 
2015;4(4):841-7.

23. Yelvar GD, Çirak Y, Demir YP, Dalkilinç M, 
Bozkurt B. Immediate effect of manual therapy 
on respiratory functions and inspiratory muscle 
strength in patients with COPD. International 
journal of chronic obstructive pulmonary disease. 
2016;11:1353.



Effect of the Traditional Toys Exercises as an Adjunct to 
Hand Therapy Following Post-Traumatic Forearm Bone 

Fracture in Children

Gayatri Ramesh Patane1, Smita Bhimrao Kanase2, Khushboo Jyotindra Bathia3, Chandrakant Babaso Patil4

1Intern, Faculty of Physiotherapy, 2Assistant Professor, Department of Musculoskeletal Sciences, 3Assistant 
Professor, Department of Musculoskeletal Sciences, 4Assistant Professor, Department of Cardiopulmonary 

Sciences, Krishna Institute of Medical Sciences Deemed to be University, Karad, Maharashtra, India

Abstract
Background: The purpose of this study was to determine the effect of traditional toys exercises as an adjunct 
to hand therapy to improve functional outcome of hand in children’s with post traumatic forearm bone 
fracture.

Method: An experimental study was conducted on 10 post traumatic forearm bone fracture children with 
age range 5-11 years which were selected as per inclusion and exclusion criteria. Before and after treatment 
subjects were assessed by goniometry (ROM), Manual muscle testing (MUSCLE STRENGTH) and 
Michigan hand outcome questionnaire (FUNCTIONAL OUTCOME).

Results: The statistical analysis showed extremely significant improvement in ROM muscle strength and 
functional outcome with p value <0.0001

Conclusion: The study showed improvement in functional outcome of hand in subjects with forearm bone 
fracture.

Keywords: Traditional toys exercises, forearm bone fracture, children.

Introduction
The shaft of ulna and shaft of radius are included 

in forearm fracture. Galeazzi and Monteggia fracture 
can also occur. The classifications of forearm fracture 
are according to fracture pattern location, angulation, 
and displacement. Fall on outstretched hand, direct blow 
during road traffic accident this can be the mechanism 
of injury.1, 2

Children are more prone for forearm type of 
fracture3. It can be due to direct fall, 75% involve the 
distal one third of forearm4.The clinical feature of 
forearm bone fracture are pain, swelling, deformity 

and loss of function2. Most of the fractures in children 
have been treated by closed anatomical reduction and 
immobilization in a cast5. Fracture healing can be 
similar to the healing of soft tissue wounds, except that 
soft tissue heals with fibrous tissue and end result of 
bone healing is mineralised mesenchymal tissue that is 
bone fracture2. Healing is quick and the fractures have 
an excellent capacity to spontaneously correct residual 
axial deformities during the growing years6, 7. Treatment 
of choice for isolated ulna fracture both bone forearm 
fracture is cast immobilization, because of this the 
interosseous space is maintain with forearm in neutral 
rotation and long arm cast with elbow in 900 of flexion 
is general treatment of choice for middle one third 
fracture1.The complication of forearm bone fracture 
are stiffness, malunion, refracture, cross union, vascular 
complication (rare) 8.

Physiotherapy interventions for treating 
immobilization are paraffin wax bath, active exercises, 
and mobilization9.
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Children appreciate the possibilities for activities 
and looks of the product. Toys are a part of child’s 
growing age. They are fascinated by various colourful 
toys and readily get attracted to it. Making the child use 
therapeutic tools will not give us the desired result as the 
child get bored after a while. If toys are used as a part of 
hand rehabilitation, it will act as a biofeedback; they will 
use them as a part of their play and unknowingly perform 
the desired movement thereby giving us the desired 
result. Incorporating toys in hand therapy rehabilitation 
maybe motivating to children.10

Hand is an important unit of upper limb. Any 
injury to hand like forearm fracture will affect hand 
functioning, so faster rehabilitation is required. So this 
study was carried out with the aim to see the combine 
effect of paraffin wax bath, Maitland mobilization and 
the traditional toys exercise on functional outcome of 
hand.

Material and Methodology
An ethical clearance was taken from institutional 

ethical committee of KIMSDU Karad prior to initiation 
of the study. An Experimental study was conducted 
at physiotherapy department of Krishna College of 
physiotherapy. Total 10 post traumatic forearm bone 
fracture childrens were taken by the simple random 
sampling method and as per inclusion, exclusion criteria 
for study. Inclusion criteria was- age 5-11years, both 
males and females, injury to forearm bone immobilised 
in pop cast, stiffness of hand and wrist, exclusion criteria 
was- tendon injuries of hand, loss of sensation in hand 
and nerve injuries. Written informed consent was taken 
and whole study was explained to them .Subjects were 
treated with the paraffin wax bath, mobilization, and 
traditional toys exercises for 4 days per week for 6 
week. The interpretation of study was done on the basis 
of comparing pre test and post test assessment.

Results
Statistical Analysis: The statistical analysis was 

done by using paired t test for comparing the pre and 
post interventional data. The INSTAT soft ware was 
used for the same.

RANGE OF MOTION (Measured By Universal Goniometer)

Table No. 1

Range of motion Pre interventional Post interventional T Value P Value Result

Wrist Flexion 40.4±7.560 45±7.659 12.393 <0.0001 Extremely significant

Wrist Extension 45.5±5.169 49.1±5.646 7.216 <0.0001 Extremely significant

radial Deviation 12.6±2.221 16.3±2.869 10.091 <0.0001 Extremely significant

Ulnar Deviation 15.1±5.763 19.7±5.293 12.393 <0.0001 Extremely significant

Forearm supination 50.7 ±16.097 54.7±16.634 7.171 <0.0001 Extremely significant

Forearm pronation 52.6 ±17.083 58 ±17.114 5.511 0.0004 Extremely significant

Finger Flexion 52.2±21.017  56.3±20.133 6.781 <0.0001 Extremely significant

Finger Extension 27.7±8.341 32±8.300 12.836 <0.0001 Extremely significant

i) Wrist flexion: The pre interventional wrist flexion 
ROM was 40.4±7.560 and the post interventional 
wrist flexion ROM 45±7.659.The p value was 
<0.0001 which was statistically extremely 
significant (t = 12.393). This showed improvement 
in wrist flexion ROM post intervention.

ii) Wrist extension: The pre interventional wrist 
extension ROM was 45.5±5.169 and the post 
interventional wrist extension ROM 49.1±5.646. 
The p value was <0.0001 which was statistically 

extremely significant (t = 7.216). This showed 
improvement in wrist extension ROM post 
interventional

iii) Wrist radial deviation: The pre interventional 
wrist radial deviation ROM was 12.6±2.221 and 
the post interventional wrist radial deviation ROM 
was16.3±2.869 .The p value was <0.0001 which 
was statistically extremely significant (t =10.091). 
This showed improvement in wrist radial deviation 
ROM post interventional.



48  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

iv) Wrist ulnar deviation: The pre interventional wrist 
ulnar deviation ROM was 15.1±5.763 and the post 
interventional wrist ulnar deviation ROM was 
19.7±5.293 .The p value was <0.0001 which was 
statistically extremely significant (t = 12.393). This 
showed improvement in wrist ulnar deviation ROM 
post interventional.

v) Forearm supination: The pre interventional forearm 
supination ROM was 50.7 ±16.097and the post 
interventional forearm supination ROM was 
54.7±16.634 .The p value was <0.0001 which was 
statistically extremely significant (t =7.171). This 
showed improvement in forearm supination ROM 
post interventional.

vi) Forearm pronation: The pre interventional forearm 
pronation ROM was 52.6 ±17.083 and the post 
interventional forearm pronation ROM was 58 

±17.114 .The p value was 0.0004 which was 
statistically extremely significant (t = 5.511). This 
showed improvement in forearm pronation ROM 
post interventional.

vii) Finger flexion: The pre interventional finger flexion 
ROM was 52.2±21.017 and the post interventional 
finger flexion ROM was 56.3±20.133.The p value 
was <0.0001 which was statistically extremely 
significant (t =6.781). This showed improvement in 
finger flexion ROM post interventional.

viii) Finger extension: The pre interventional finger 
extension ROM was 27.7±8.341and the post 
interventional finger extension ROM was 32±8.300 
.The p value was < 0.0001 which was statistically 
extremely significant (t =12.836). This showed 
improvement in finger extension ROM post 
interventional.

Manual Muscle Testing
Table No. 2

MMT Pre interventional Post interventional T value P Value Result

Wrist Flexors 0.6±2.271 3.1±0.5676 3.101 0.0127 considerable significant

Wrist Extensors -0.3±2.869 3±2.160 2.538 0.0318 considerable significant

Finger Flexors 1.4±2.119 3.4±0.5164 2.928 0.0168 considerable significant

Finger Extensors  1±2.582 3.4±0.6992 2.882 0.0181 considerable significant

Hand Grip 33.1±8.999 39.4±8.316 7.465 <0.0001 Extremely significant

i) Wrist flexors: The pre interventional wrist flexors 
strength was 0.6±2.271 and the post interventional 
wrist flexors strength was 3.1±0.5676 .The p value 
was0.0127 considered statistically significant (t = 
3.101). This showed improvement in wrist flexors 
strength post interventional

ii) Wrist extensors: The pre interventional wrist 
extensors strength was -0.3±2.869 and the post 
interventional wrist extensors strength was 3±2.160 
.The p value was 0.0318 which was considered 
statistically significant (t =2.538). This showed 
improvement in wrist extensors strength post 
interventional

iii) Finger flexors: The pre interventional finger flexors 
strength was 1.4±2.119 and the post interventional 
finger flexors strength was 3.4±0.5164 .The p value 
was 0.0168 considered statistically significant (t = 

2.928). This showed improvement in finger flexors 
strength post interventional

iv) Finger extensors: The pre interventional finger 
extensors strength was 1±2.582 and the post 
interventional finger extensors strength was 
3.4±0.6992.The p value was 0.0181 which was 
considered statistically significant (t =2.882). This 
showed improvement in finger extensors strength 
post interventional

v) Hand Grip Strength: The pre interventional 
Hand Grip Strength was 33.1±8.999 and the 
post interventional was Hand Grip Strength 
39.4±8.316 .The p value was <0.001 which was 
statistically extremely significant (t =7.465). This 
showed improvement in Hand Grip Strength post 
interventional.
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Michigan Hand Outcome Questionnaire

Table No. 3

Michigan hand outcome 
questionnaire

Pre interventional Post interventional T Value P Value Result

Left hand(5) 123.2±9.602 134.6±7.057 4.231 0.0134 considerable significant

Right hand(5) 114.8±9.011 132.6±7.092 7.069 0.0021 Considerable very 
significant

i) MHOQ of left hand: The pre interventional 
MHOQ of left hand was 123.2±9.602 and the post 
interventional MHOQ of left hand was 134.6±7.057.
The p value was 0.0134 considered statistically 
significant (t = 4.231). This showed improvement in 
MHOQ of left hand post interventional.

ii) MHOQ of right hand: The pre interventional 
MHOQ of right hand was 114.8±9.011 and the 
post interventional MHOQ of right hand was 
132.6±7.092.The p value was 0.0021 which was 
considered statistically very significant (t =7.069). 
This showed improvement in MHOQ of right hand 
post interventional

Treatment
• A 35-45min of protocol was given comprising of 

traditional toys exercise, Paraffin wax bath and 
Maitland mobilization. The treatment began by 
giving the patients paraffin wax bath which will be 
followed mobilization.

Disscussion
This research was undertaken with the aim and to 

study the effect of traditional toys exercises as an adjunct 
to hand therapy following post traumatic forearm bone 
fracture children.

10 subjects (1 female, 9 males) diagnosed as forearm 
bone fracture and managed conservatively of age group 
5 to 11 years approaching to OPD of Krishna College of 
physiotherapy participated in the study. Subjects were 
selected as per the inclusion and exclusion criteria.

Paraffin wax bath, Mobilization, Traditional toys 
exercises, intrinsic muscle strengthening were the 
exercises included in treatment session. Treatment 
session- 4 days per week for 6 Paraffin wax applied prior 
to the mobilization and exercise9.

Pre and Post-test Range of motion11, Manual muscle 
testing12, 13, Michigan hand outcome questionnaire14 

assessment was taken. The interpretation of the study 
was done on basis comparing pre-test and post-test 
assessment of range of motion. Thus the study was 
concluded by statistical analysis of the outcome 
measures. Statistical analysis was done using paired’ 
test. The average age of the study was 9.5 years.

In the study the pre interventional values of 
wrist flexion ROM was 40.4±7.560 and the post 
interventional wrist flexion ROM 45±7.659 (t=12.393, 
p<0.0001 extremely significant).The pre interventional 
wrist extension ROM was 45.5±5.169 and the post 
interventional wrist extension ROM 49.1±5.646 
(t=7.216, p<0.0001extremely significant).

The pre interventional wrist radial deviation 
ROM was 12.6±2.221 and the post interventional 
wrist radial deviation ROM was16.3±2.869 (t= 
10.091,p<0.0001extremely significant).The pre 
interventional wrist ulnar deviation ROM was 15.1±5.763 
and the post interventional wrist ulnar deviation 
ROM was 19.7±5.293 (t=12.393, p<0.0001extremely 
significant).

The pre interventional forearm supination 
ROM was 50.7 ±16.097 and the post interventional 
forearm supination ROM was 54.7±16.634 (t=7.171, 
p<0.0001extremely significant).The pre interventional 
forearm pronation ROM was 52.6 ±17.083 and the post 
interventional forearm pronation ROM was 58 ±17.114 
(t=5.511, p is 0.0004 extremely significant).

The pre interventional finger flexion ROM was 
52.2±21.017 and the post interventional finger flexion 
ROM was 56.3±20.133 (t=6.781, p<0.000extremely 
significant). The pre interventional finger extension 
ROM was 27.7±8.341and the post interventional finger 
extension ROM was 32±8.300 (t=12.836, p<0.0001 
extremely significant).

The pre interventional wrist flexor strength was 
0.6±2.271 and the post interventional wrist flexors 
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strength was 3.1±0.5676 (t=3.101,p is 0.0127) .The pre 
interventional wrist extensors strength was -0.3±2.869 
and the post interventional wrist extensors strength was 
3±2.160 (t=2.538, p 0.0318 considered significant).

In the study the pre interventional values of 
finger flexors strength was 1.4±2.119 and the post 
interventional finger flexors strength was 3.4±0.5164 
(t=2.928,p is 0.0168 considered significant).The pre 
interventional finger extensors strength was 1±2.582 
and the post interventional finger extensors strength was 
3.4±0.6992 (t=2.882, p is 0.0181 consider significant).

In the study the pre interventional values of 
Hand Grip Strength was 33.1±8.999 and the post 
interventional was Hand Grip Strength 39.4±8.316 
(t=7.465, p<0.0001extremely significant).

In the study the pre interventional values of MHOQ 
of left hand was 123.2±9.602 and the post interventional 
MHOQ of left hand was 134.6±7.057 (t=4.231,p is 
0.0134 considered significant).The pre interventional 
MHOQ of right hand was 114.8±9.011 and the post 
interventional MHOQ of right hand was 132.6±7.092 
(t=7.069, p is 0.0021 very significant).

Mobilization techniques helped to reduce pain 
due to its neurophysiologic effect on the joint and also 
helped to maintain extensibility of articular, periarticular 
structure due to its biomechanical effect which is focused 
directly on the tension of periarticular tissue to prevent 
complication resulting from immobilization and trauma. 
Mobilization techniques helped to reduce post traumatic 
stiffness and increase range of motion15.

Paraffin wax bath therapy provides superficial 
heating to tissues. It increases the local circulation to 
the area, to reducing joint stiffness, post immobilization 
stiffness, reducing pain and increase range of motion and 
improve circulation and promotes relaxation9,16,17,18. To 
obtain a slight resistance, to facilitate the performance of 
exercises such as soft exercise dough made from flour, 
water, salt and liquid paraffin used by patients which 
approximately took them to perform exercise19,20. As 
per study done by Myriam Villeneuve21 and co-workers 
suggest that piano exercises helped to improve gross 
manual dexterity as well as there is more functional use 
of hand in exercises21.

After distal radius fracture, there are limitations in 
wrist movement. This is usually common. along with this 
there may be deficit in joint proprioception .Due to less 

joint position sense a narrative review on proprioception 
of wrist suggest possible role proprioceptive re-education 
with wrist injuries22,23.

The games like tilt maze, can be used as skilled 
therapy technique following distal radius fracture. Thus 
addressing proprioceptive deficit encouraging wrist 
range of motion23.

Limitations of study were Small sample size, Short 
duration of study; it was done as pilot study. Further 
studies can be done with a large sample size. The study 
can be done with longer duration and long term follow 
up. Further studies can be done in adults.

Conclusion
The study concluded that there was statistically 

significant effect of traditional toys exercises as an 
adjunct to hand therapy following post traumatic forearm 
bone fracture in children.
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Abstract
Introduction: Smartphone is a device which has features of both a computer and a mobile device. These new 
technologies appear to be associated with greater integration into peer groups and even increased cognitive 
abilities such as faster task-switching. Mobile phones adoption is increasing amongst elderly population and 
the potential benefits of mobile phone usage. Over the age of 65, 1 in every 3 adults will suffer from fall, 
and given the explosion in the number people living today over 65 years of age, falls are major healthcare 
crisis. Mobile phone users adapt their visual search behavior and gait to incorporate mobile phone use in a 
safe manner when negotiating static floor based obstacles. It’s improving their balance while using phones.

Objectives: The main objective of this study is to evaluate the effect of Smartphone usage on Cognition and 
balance on geriatric individuals.

Method: 135 geriatric individuals in the age group of 60-75 are selected having a graduate degree and are 
using smart phone. Individuals should have independent according to Functional independence scale. After 
the selection on the basis of criteria, geriatric individuals will be divided into 3 groups of 45 each. Group A 
will be the subjects who do not use smart phone, Group B will be the subjects who use smart phone less than 
4 hours and Group C will be the subjects who use smart phone more 4 hours. All the three groups will be 
measured for cognition with the help of Addenbrooke Cognitive Examination and balanced will be assessed 
through Berg Balance Scale.

Statistical Analysis: Descriptive Statistics, ANOVA test.

Keywords: Smartphone; Cognition; Balance; Geriatric individuals

Introduction
According to Lusekelo et al.1 a Smartphone is 

a device which has features of both a computer and a 
mobile device (cell phone). Unlike a normal mobile 
device a smart phone has a vast amount of both local 
storage and memory. Smart phones have operating units 
like computers. Smart phones act as mobile entertainment 
units where a user can: watch videos, listen to music, 
update blogs, as well as audio and video blogging

Kathryn2 proposed that adaptations to these new 
technologies appears to be associated with greater 
integration into peer groups and even increased cognitive 
abilities such as faster task-switching. Mobile phones 
also can be considered as memory aids for compensating 
aging-related memory decline. Symmetric vestibular 
sensory hair cell loss, declining visual acuity and 

declining muscular strength and mobility are age-related 
changes to humans balance system.

Susan et al.3 suggested that cognition is act or 
process of knowing including both awareness and 
judgment. It is a process by which an organism becomes 
knowledgeable. It is influenced by one’s personality 
characteristics, emotional factors, and subjectivity. It 
is one of the most significant factors in determining an 
individual’s way of dealing with one’s world.

According to Konard et al.4 over the age of 65, 1 
in every 3 adults will suffer from fall, and given the 
explosion in the number people living today over 65 
years of age, falls are major healthcare crisis.

Brittany et al.5 explained that balance can be defined 
as the ability of an individual to maintain the position of 
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their body, center of gravity, within specific boundaries 
of space.

Hrysomallis et al.6 proposed that the maintenance 
of balance is essential in the prevention of injuries 
and this ability depends on proprioceptive input from 
mechanoreceptors in the capsule, ligament, muscle and 
tendon, in addition to vestibular and visual input to the 
central nervous system. This input is used to provide the 
appropriate neuromuscular response. Alteration in any 
of these inputs would disturb balance and increase the 
risk of injury.

Hyong et al.7 suggested that Smartphone using 
during walking, such as listening to music, sending a 
massage, web surfing, or playing game, is considered 
to affect the dynamic balance ability necessary for 
functional activities.

Matthew et al.8 suggested that Mobile phone users 
adapt their visual search behavior and gait to incorporate 
mobile phone use in a safe manner when negotiating 
static floor based obstacles. It’s improving their balance 
while using phones.

Plaza et al.9 proposed that mobile phones adoption 
is increasing amongst elderly population and the 
potential benefits of mobile phone usage, apart from 
being a convenient means of communication, includes 
maintaining relationships with the social contacts as 
well as of entertainment and mental stimulation. Besides 
games and audio-visual player functions of mobile 
phones offer entertaining mental exercises.

Nichola et al.10 proposed that the Internet, with 
its breadth of information and resources, provides an 
important tool for the rapidly increasing older population 
to lead independent lives, to keep in touch with friends 
and family through e-mail, and to make informed 
decisions on many issues from health information to 
travel and hobby interest. 

Material and method: Study Design: This study is 
of Cross-sectional design.

Sampling Technique: The subjects will be selected 
by Purposive sampling

Source of Data: Subjects will be taken from in and 
around the Ludhiana.

Eligibility
Inclusion Criteria

• Subjects with age group of 60-75 years

• Able to communicate

• Use Smartphone

• Education should be at least 12th class or more.

• Subjects who were independent according to 
functional independence measure (FIM).

• Urban population taken

Exclusion Criteria

• Auditory, visual or perceptual deficits

• Any pathologies of lower limbs, upper limb and 
spine

• Surgical operations in lower limb and upper limb

• Sensory loss

• Any neurological conditions

Procedure
Based on the Inclusion and Exclusion criteria 

135 Elderly subjects will be enrolled for the study by 
purposive sampling. Informed consent will be obtained 
from all the subjects. The subjects will be divided into 
3 groups A, B and C of 45 each both male and female.

Group A, 45 subjects not using Smartphone. Group 
B, 45 subjects using Smartphone less than 4 hours per 
day. Group C, 45 subjects using Smartphone more than 
4 hours per day.

Berg Balance Scale and Addenbrookes Cognitive 
Examination are used to assess the Cognition and 
Balance.

Findings: Data was meaningfully assorted 
through calculation of Mean and Standard Deviation 
and ANOVA and T test. “ANOVA” test was used to 
investigate usage effect of using smart phone on balance 
and cognition in elderly people. The level of significance 
for all statistical tests was set at p<0.05 followed by least 
significant difference test for comparisons in case of 
significance. The level of significance for all statistical 
tests was set at P-value less than 0.05. The comparison of 
Berg Balance Scale and Addenbrooke Cognitive scale 
score was examined first to determine the potential effect 
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of smart phone usage on outcome of the study. The 
relation between Berg Balance score and Addenbrooke 
Cognitive score in elderly people was significant in three 
groups.

The Means ± SD value of the group A is 66.13±3.35 
and group B is 64.56±3.77 and group C is 65.98±3.38. 
The descriptive values of the age variable are higher than 
p-value and result are non-significant in age variable. 
There were no statistically significant differences between 
subjects in all groups concerning age.

The Mean± SD of group A is 33.58±0.62, group 
B is 37.49±0.89 and group C is 51.64±1.07 of Berg 
Balance Scale. There is significant difference between 
the groups as the p value comes be zero. The result is 
highly significant.

The Mean±SD of the Attention is 15.53±0.59 of 
group A, 16.47±0.50 group B, 17.98±0.15 group C, 
Memory is 12.53±1.80 group A, 16.84±0.60 group B, 
20.98±1.18 group C, Fluency is 4.80±0.40 group A, 
9.47±0.69 group B, 12.69±0.73 group C, Language is 
17.73±1.07 group A, 20.58±0.87 group B, 24.51±0.55 
group C, Visualspatial 16.00±0.00 group A, 16.00±0.00 
group B, 16.00±0.00 group C. the overall score of the 
ACE-III is 66.60±1.83 group A, 79.36±1.85 group B, 
92.16±1.04 group C. The result was significant in ACE-
III as the p value comes to be zero

Discussion
The reason behind the good score of group C 

could be activation of the prefrontal area which is 
mostly responsible for executive function of the brain. 
Activation of prefrontal area may also improves balance 
activities and reduce risk of falls.

Takeuchi et al11 mentioned in their study that 
although to our knowledge, there are no reports of PFC 
activation during cell-phone or smart phone use while 
walking; findings about other dual tasks indicate that 
smart phone use while walking may also activate the 
PFC owing to increased demand on executive functions. 
PFC activation might be related to the allocation of 
attention between cognitive and physical performances 
during dual tasks.

The prefrontal cortex is a major subdivision of the 
cerebral cortex, which plays a critical role in mediating 
complex processes such as attention, planning, decision 
making, emotion, and personality as mentioned by 
Morecraft et al12.

Futhermore, findings from clinical observation 
emphasize the crucial role played by the cerebral cortex 
particularly the frontal lobe, in human balance and 
locomotors control as mentioned by Nutt et al13.

According to Suzuki et al14 found the activation of 
prefrontal cortex in locomotors control while adjusting 
walking speed on the treadmill.

As postulated by Hyounk15 Walking and working 
while using different functions of the smart phone may 
be called dual tasking or multitasking.

Performing two tasks at the same time is called 
dual tasking, while performing more than two tasks 
simultaneously is referred to as multitasking as 
mentioned by Won16.

According to Yogev et al17many studies have 
reported that dual tasks activate the prefrontal cortex 
(PFC), which plays roles in executive functions such as 
attention and multi-tasking.

Miremilan18 stated that many Studies have found 
that dual tasks, such as verbal fluency or calculating 
during walking, activate the PFC. Dual tasking increased 
brain activation in prefrontal areas during walking in 
young adults.

Yahya et al19 mentioned that Dual-task cost has 
been correlated with cognitive function, in particular, 
attention and executive function.

Roudia et al20 found in his study that training-related 
benefit to gross motor performance that stem from a 
cognitive training protocol. The present results offer a 
method of enhancing one specific aspect of executive 
functioning, dual-task coordination, that may in turn 
improve physical status and mobility.

Yoon et al21 found that A 12-week cognitive activity 
combined with physical exercise (CAE) program 
resulted in improvements in balance, memory and QOL. 
Therefore, some older adults with dementia have the 
ability to acquire effective skills relevant to daily living.

Svoboda et al22 found that 10 individuals with ABI 
could learn how to use PDAs and smart phones, and that 
their use was associated with improvement in everyday 
memory functioning.

Although there are now just a few randomized 
controlled studies on the use of smart phone apps for the 
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cognitive training of the elderly as mentioned by Shin et 
al23. If compared with the smart phone app focused on 
physical training, the findings indicate that smart phone 
apps have a promising potential for the enhancement 
of cognitive competences of older people, specifically 
for the improvement of their working memory and 
reasoning skills. The result indicate that the smart phone 
apps thanks to their independence on time and place may 
serve as good intervention tools for cognitive training of 
older individuals as mentioned by Kilmova et al24.

Conclusion
The present study concluded that the smart phone 

have a good impact on cognition and balance in elderly 
those who use smart phone more than 4 hours. The 
results are statistically significant in group who use 
smart phone more than 4 hours as compared to other 
two groups who use less smart phone and not use smart 
phone. However the impact of smart phone on cognition 
and balance is statistically significant. In case of the age 
results are clinically non-significant.

So it can be concluded from the current study that 
smart phone has a positive effect on cognition and balance 
in elderly individuals. And smart phone can be used in 
clinical and rehabilitation program to improve both the 
cognition and the balance in elderly individuals. Using 
smart phone in rehabilitation will help in improving 
balance and cognitive abilities of elderly people. The 
positive outcome of smart phone will help in reducing the 
dependency of elderly people and help them to become 
independent and also reduce the risk of falls which are 
common in older people due to aging. These positive 
impacts of smart phone on cognition and balance will 
help in improving executive functioning through which 
the can cope up with age related declining factors and 
become independent.

Limitations
1. Sample size is small.

2. Area is limited. Subjects were only taken from 
Ludhiana.

3. Cognition and balance can be checked on specific 
smart phone functions e.g. messages, video calls, 
and other smart applications.

4. Exact timing of hours is not being considered.

5. Examination of muscle activity and biomechanics 
of the body is not considered.

Future scope
1. Scale or questionnaire can be filled from rural and 

illiterate population they will give different results.

2. Time period of smart phone usage can be taken in 
other time units.

Conflict of Interest: Nil

Source of Funding: Self

Ethical Clearance: Ethical clearance has been 
taken from All Saints Institute of Medical Sciences and 
Research, Ludhiana, Punjab

References
1. Kibona L, Rugina JM. A Review on the Impact 

of Smartphones on Academic Performance 
of Students in Higher Learning Institutions in 
Tanzania. Journal of Multidisciplinary Engineering 
Science and Technology. 2015; 02:673-677.

2. Mills KL. Possible Effects of Internet Use on 
Cognitive Development in Adolescence. Media 
and Communication. 2016;4, Issue 3: 4-12

3. O’Sullivan SB, Schmitz TJ, Fulk GD. Physical 
Rehabilitation. 6th edition. New Delhi:Jaypee 
Brothers Medical Publishers; 2014.

4. Konard, Girardi, and Helfert. Balance and aging. 
Laryngoscope 1999; 109: 1454-60.

5. Matsumura BA, MD, Anne F. Ambrose, MD. 
Balance in the Elderly. Clinics in Geriatric 
medicine. 2006; 22:395-412.

6. Hrysomallis C. Relationship between Balance 
Ability, training and sports injury risk. Sports 
Medicine. 2007; 37(6): 547-556.

7. Hyonk H. The effect on dynamic balance of dual-
tasking using smartphone functions. Journal of 
physical therapy and sciences. 2015; 27: 527-529.

8. Timmis MA, Bijl H, Turner K, Basevitch I, Taylor 
MJD, Paridon KNV. The impact of mobile phone 
use on where we look and how we walk when 
negotiating floor based obstacles. PLoS ONE 2017; 
12(6):01-20.

9. Plaza I, Martin L, Martin S, Medrano C. Mobile 
application in an aging society: status and trends. 
Journal of systems and software. 2011; 84: 1977-
1988.

10. Adams N, Stubbs D & Woods V. Psychological 
barriers to Internet usage among older adults in 



56  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

the UK. Medical Informatics and the Internet in 
Medicine. 2005; 30(1): 3 – 17

11. Takeuchi N, takeuchi M, yeashmini S, naofami 
T and shin II. Parallel processing of cognitive 
and physical demands in left and right prefrontal 
cortices during smart phone use while walking. 
BMC neuroscience.2016; 17(9):1-11.

12. Morecraft RJ and Edward HY. Prefrontal cortex. 
Encyclopedia of the human brain. Elsevier science 
.2002; 4.11-26.

13. Nutt JG, Marsden CD and Thompson PD. Human 
walking and higher level gait disorders, particularly 
in elderly. Neurology. 1993; 43:268-279.

14. Suzuki MM, Ono TO, Konishi IK, Kubato K. 
prefrontal and premotor cortices are involved in 
adapting walking and running speed on the treadmill: 
an optical imaging study: Neuroimage.2004; 
23:1020-1026.

15. Hyouk H. The effects on dynamic balance of 
dual- tasking using smart phone fuctions.journal 
of physical therapy and sciences.2015; 27(2); 527-
529.

16. Won I: Effect of using a mobile phone on postural 
control. Physical therapy Korean.2012.19; 61-71.

17. Yogev SG, Hausdorff JM, Giladi N. The role of 
executive function and attention in gait. Movement 
Disorders2008; 23(3):329-42.

18. Mirelman A, Herman T, Brozgol M, Dorfman 
M, Sprecher E, Schweiger, A, Hausdorff, JM. 
Executive function and falls in older adults: New 
findings from a five-year prospective study link fall 
risk to cognition. PLoS ONE.2012; 7:1-8.

19. Yahya AE, Dawes H, Smith L, Dennis A, Howells K 
& Cockburn J. Cognitive motor interference while 
walking: A systematic review and meta-analysis. 
Neuroscience and Bio-behavioral Reviews.2011; 
35:715–728.

20. Roudaia E, Li KHZ, Lussier M, Bherer L, Leroux A 
and Mckinley PA. Benefits of Cognitive Dual-Task 
Training on Balance Performance in Healthy Older 
Adults. Journal of Gerontology: Medical Sciences. 
Journal of Gerontology A Biology Science Medical 
Science. 2010; 65(12):1344–1352.

21. Yoon JK, Suk ML, Hee SL, Tae HK, Ji KJ, Mee 
HM. The Effects of Cognitive Activity Combined 
with Active Extremity Exercise on Balance, 
Walking Activity, Memory Level and Quality of 
Life of an Older Adult Sample with Dementia. J. 
Physical Therapy Science. 2013; 25: 1601–1604.

22. Saoboda E, Brian R, Carry L and Valrie M. PDAs 
and smart phone use by individuals with moderate to 
severe memory impairments: application of a theory 
driven training programmed. Neuropsychological 
Rehabilitation. 2012; 22(3):408-427.

23. Shin MS, Oh SJ, Seo S, Lee JH, Song MJ. Effects 
of smart phone-based memory training for older 
adults with subjective memory complaints. 
European Psychiatry.2017; 41:170–237.

24. Klimova B and Martin V. Smartphone Applications 
Can Serve as Effective Cognitive Training 
Tools in Healthy Aging. Frontiers in Aging 
Neuroscience.2018; 9(436):1-4.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  57

Effect of Passive Stretching v/s Myofascial Release in 
Improving Piriformis Flexibility in Females – 

A Comparative Study

Hiya A. Kukadia1, Ajay Malshikare2, Tushar J. Palekar3

1Graduate, 2Assistant Professor, 3Principal, Dr. D. Y. Patil College of Physiotherapy, Pune

Abstract
Study Design: Comparative Study Design.

Background: Piriformis, a key internal rotator of the hip which develops muscular imbalance due to overuse 
and pressure. The eccentric contraction lead to loading of the piriformis muscle when the hip is excessively 
abducted and internally rotated causing over lengthening and compression on the muscle, which in turn 
causes several disabling conditions like low back pain, sciatica and much more.

Objective: Hence, the present study was conducted to see the prevalence of Piriformis tightness in young 
adult females, to compare the effects between two definitive forms of treatments which are passive stretching 
(STR) and myofascial release (MFR) on improving the flexibility of Piriformis muscles.

Procedure: In this study, 30 individuals were assessed for tightness and then recruited on the basis of 
inclusion and exclusion criteria. Individuals were sorted into two groups A and B. Pre and post assessment 
was taken by Range of Motion.

Result: Significant improvement in flexibility of Piriformis muscle was found post intervention compared to 
pre-intervention in both the groups (p<0.001). However greater improvement in flexibility was seen in group 
B (Myofascial Therapy) when compared to group A (passive stretching).

Conclusion: The effect of Myofascial release on piriformis flexibility is a more effective than passive 
stretching.

Keywords: Flexibility, Internal Rotator, Myofascial Release (MFR), Piriformis, Passive Stretching (STR), 
Range of Motion (ROM).

Introduction
Piriformis muscle is flat muscle which lies below 

and parallel to the posterior border of the gluteus 
medius. The muscle originates of the from the pelvic 
surface of the middle three pieces of the sacrum, by three 
digitations and upper margins of the greater sciatic notch 
and insertion of the rounded tendon occurs at the apex 

of the greater trochanter of the femur.1 It acts as external 
rotator of the hip below 60 degrees and internal rotator 
above 60 degrees, thus making it a key internal rotator 
of the hip joint.2

Piriformis muscle tightness is often confused with 
Piriformis Syndrome which is defined as neuritis of 
sciatic never caused by an injured or irritated piriformis 
muscle3 whereas tightness is simply the shortening 
of the length of the muscle due to sedentary lifestyle. 
There are various disabling conditions caused due to 
a simple tightness of Piriformis muscle like low back 
pain, sciatic nerve pain through muscle hypertrophy or a 
nearby anomaly due to its anatomically closeness to the 
sciatic nerve, pain and allesthesia in hip, thigh, calf and 
foot are symptoms that commonly occur in Piriformis 
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syndrome.4 It also becomes hence making difficult to 
differentiate from other disease related to hip- spine 
hence making it difficult to diagnose.

Overuse and pressure on the muscle leads to 
muscular imbalance which in turn leads to chronic pain 
development in the lower back region. The piriformis 
muscle consists of type 1 fibers which often tend to 
develop shortness or tightness when is muscle is under 
stress. The eccentric contraction during functional 
activities can lead to loading of the piriformis muscle 
when the hip is excessively abducted and internally 
rotated causing over lengthening and greater eccentric 
load compression on the muscle.2

The conservative treatment for the tightness of the 
muscle includes NSAIDs, muscle relaxants, hot/cold 
fermentation and to lengthen the muscle by stretching or 
by releasing the fascia covering the muscle.

Stretching has mainly two components by increasing 
the resting length of the muscle and decreasing the 
compression force on the sciatic nerve. Relaxation 
post stretching is explained as a reciprocal inhibition 
mechanism of the automatic motor neurons which occur 
in antagonist muscles. Passive stretching of Piriformis 
muscle is given by first flexing the hip at 90 degree then 
adduction of the hip and lastly external rotation of the 
hip, this is known as the Adduction stretch. This stretch 
will be sustained for 15-30 seconds and then relaxed. 5 
Each stretch will be repeated 3 times per session, daily 
one session for 3 days.

The other treatment preferred is by myofascial 
release of the Piriformis muscle. Myofacial release is an 
example of manual therapy which has recently gained 
a lot of attention and popularity, also is widely used by 
practitioners. The technique involves application of a low 
load- long duration stretch to the myofascial complex 
which intends to restore the optimal length, decrease 
pain and improve functional mobility of the muscle. 
Direct technique MFR is either given by knuckles or by 
elbow or by other tools to slowly sink into the fascia 
and the pressure is applied is a few kilograms of force to 
contact the restricted fascia, apply tension or stretch the 
fascia.6 The release will be given for 3 minutes 3 times 
per session and for 3 session on alternative days.

To avoid bias in the study the body composition or 
the BMI of the participating females would be under 
normal to obesity class 1. Body mass index (BMI) is 
a simple index of weight-for-height that is commonly 

used to classify overweight, underweight and obesity in 
adults. It is defined as a person’s weight in kilograms 
divided by the square of his height in meters (kg/m2).7

Method
Ethical clearance was obtained from the 

Institutional Ethical Committee. Individuals who 
came to the physiotherapy OPD and college were 
screened. Approximately 100 females were screened. 
30 individuals meeting the inclusion criteria and who 
were willing to participate in the study were included. 
Individuals height and weight were recorded to find the 
body composition. Then the individuals were sorted 
in the control group by chit method. There were two 
groups:

1. Group A receiving Passive stretching (STR)

2. Group B receiving Myofascial release (MFR)

Inclusion Criteria

1. Females of age group 20-40 years.

2. Females with piriformis tightness

Exclusion Criteria

1. Post-partum females

2. Recent Hip Trauma or injury

3. Recent Abdominal Surgery

4. Pregnant Females

5. Congenital anomalies

The subjects were then assessed for the outcome 
measure using Hip ROM pre-intervention. After this 
procedure, STR and MFR was administered to them for 
a session post which individuals were assessed again for 
the said outcome.

Intervention Procedure
Before starting with the intervention procedure 

were instructed not to undergo any other intervention for 
piriformis tightness.

Testing For Tightness
Subject position: Subject in high sitting, the leg 

being tested is supported by the therapist. Action: knee 
extension, hip adduction and internal rotation.
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Fig 1: Starting Position

Fig 2: End Position

Test procedure

Treatment Protocol – 1 session with pre and post 
assessment.

Group A: Passive stretching – Adduction stretch

Subject’s position: supine

Therapist position: on the side of the leg where the 
stretch is to be given.

Technique:

Step 1: flexion of hip at 90 degree

Step 2: adduction of the hip

Step 3: external rotation of the hip

Duration: Stretch was sustained for 30 seconds and 
repeated 3 times in a session.

Stretching technique:

Group B: Myofascial Release

Subject’s position: Prone

Therapist’s position: Standing beside the subject at 
the waistline, working on the contralateral side.

Technique: Piriformis muscle was located by 
an imaginary line drawn between the midpoint of the 
lateral aspect of the sacrum and the greater trochanter. 
A contact was established in the gluteal area about 3 
cm from the sacrum. With an elbow, a gradual pressure 
will be applied in an anterior direction. When the first 
layer of resistance was engaged, a constant pressure was 
maintained until that layer softened and the fibres of 
Piriformis were contacted (approximately 90 s). A line 
of tension was taken along the muscle, in the direction of 
the greater trochanter. Possibilities of muscle guarding 
were monitored and the depth of contact adjusted 
accordingly. The lower leg was lifted off the table to 
90 of knee flexion while maintaining the pressure in 
the Piriformis. The leg was supported and guided into 
internal rotation with an active assistance from the client 
with direction. Duration: 3 minutes.

Result
A total of 30 subjects were recruited for the study. 

In the study we considered hip as a single entity and 
all the subjects having piriformis tightness. They were 
evaluated before and after the session. The demographic 
characteristics of the participants were presented in 
Table 1. There is a positive significant difference in 
mean difference of all hip range of motions where 
individuals received MFR as intervention, the pre and 
post assessment of these ranges show an increase of 
range of motion more significantly in rotation ranges 
(p<0.001) (Table 2). There is a positive difference 
in mean difference of all hip range of motions where 
individuals received STR as intervention, the pre and 
post assessment of these ranges show an increase of 
range of motion more significantly only in rotation 
ranges (p<0.001) (Table 3). In the present study, the 
intergroup analysis of mean STR and MFR values in the 
subjects which revealed significant improvement after 
the session and hence concluding that MFR was a better 
choice of treatment (p<0.001) (Table 4).
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Table 1: Representing distribution of age group in a total of 30 samples.

Age (Years) No. of Subjects Percentage (%)

20-24 26 87

25-30 2 7

31-35 1 3

36-40 1 3

Table 2: Representing mean of Hip ranges in Group B

Group No. of 
subjects

Mean (in degrees)
p value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction-
adduction

1 (Pre) 15 96.53 24.13 19.8 19.07 29.13 0.001

2 (Post) 15 103 28.53 29.2 25.93 33.4

Table 3: Representing mean of hip ranges in Group  A.

Group No. of 
subjects

Mean (in degrees)
p Value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction- 
adduction

1 (Pre) 15 100.4 22.47 20.4 18.33 25.73 0.001

2 (Post) 15 102.7 24.93 23.87 22.93 28.67

Table 4: Representing mean difference of ranges (in degrees) of Group A and Group B

Group No. of 
Subjects

Mean difference (in degrees) p value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction- 
adduction

MFR 15 6.467 4.400 4.267 9.400 6.867 0.001

STR 15 2.333 2.467 2.933 3.467 4.600

Discussion
This study was conducted amongst female 

individuals who presented with no apparent complain in 
their daily life. On asking and assessing these females 
of age 18-40 it was found that 90% of the females had 
tenderness on the origin of the muscle bulk and only on 
palpation was the pain made aware to them. According 
to Malika Mondal et al the prevalence of tightness in 
piriformis muscle was found out to be 79.5% in the 
sedentary individuals.2

The purpose for this study was to check the 
prevalence amongst female population and was to assess 
the effective method of treatment. The individuals were 
assessed using the sit and stretch test where she was 
asked to sit of the plinth in high sitting the tested limb 
was supported by the therapist and the knee was taken 
passively into extension, hip into adduction and internal 
rotation.

Before giving treatment to the individuals were 
asked if they had any sort of discomfort in their hip or if 
they had any sort of pain and if they had pain so was the 
pain radiating. Also, the individuals were palpated for 
presence of tenderness and if they had it were recorded. 
Later they were sorted into two groups by the chit 
method. Myofascial release has widely practiced in used 
for treatment of more and more conditions nowadays. 
Going by definition it is basically the facilitation of 
mechanical, neural and psycho-physiological adaptive 
potential as interfaced via musculo-facial system.

Myofascial release for piriformis muscle was given 
to the female individuals and significant increase in 
range of motion was noted. The treatment was given for a 
session which lasted 3 minutes6 and significant decrease 
of pain was experienced by those individuals. Before 
the session was given pre assessment of hip ranges 
were taken and after the treatment post assessment was 
taken of the same. There was a significant increase in 
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all the ranges including flexion, extension, adduction, 
abduction, internal rotation and external rotation. To 
check for the authenticity of the treatment post one 
week one more assessment was taken post 1 week from 
the session and there was increase in all hip range of 
motion and decreases in tightness. The individuals even 
were relieved of any discomfort caused by the previous 
tightness. And also reported a difference in latent pain 
pre and post the course of treatment.

Similarly, the second group that is the STR 
(stretching group) of individuals received stretching for 
30 seconds 3 times in a session. According to Brandy et 
al who reported that 30 seconds or 60 second stretching is 
more effective stretching than 15 second stretching8 and 
Ogura et al emphasized the importance of the duration of 
stretching, reporting that 60 second stretching decreases 
muscle strength while 30 second stretching did not affect 
muscle function.9

Hence the treatment time was decided as 30 
seconds of individual stretch, before the treatment was 
given all the hip range of motion were recorded prior 
and immediate post after the treatment ranges were 
taken after the completion of the session of treatment. 
To assess the effect of treatment post assessment was 
taken after 1 week of the session. The individuals of this 
group didn’t have a significant difference in the pain 
and their ranges had relapsed by a few degrees along 
with some of them even had tightness present. Precisely 
there was a decrease in flexion, extension abduction and 
adduction as well. The internal rotation and external 
rotation didn’t have any decrease in the range. During 
the period of treatment, the individuals were advised 
to continue with their daily activities and make no 
difference in their routine. This was done to prevent bias 
in the study. Post completion of the study, statistical 
analysis of the study was conducted by using paired 
t-test, the individual effect of both the treatment proved 
to be significant in increasing all the ranges of the hip 
statistically but clinically there was a better result in the 
MRF therapy group. The inter group study was analyzed 
using unpaired t-test which revealed that the study is 
strongly significant and both the treatment are equally 
effective in increasing the hip range of motion. But 
clinical perspective suggests that as myofascial release 
was more effective in improving the range by significant 
difference as well as was effective in decreasing the pain. 
The statistical result and the experimental result prove 
that myofascial release is a better choice of treatment 
and to avoid relapse of tightness, self-release techniques 
along with a basic exercise regimen and difference in 

improvement lifestyle can be precisely more effective 
form of treatment.

Conclusion
The effect of Myofascial release on piriformis 

flexibility is a more effective than passive stretching.
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Abstract
Background and Objectives: Stroke is a “neurological deficit of cerebrovascular cause that persists beyond 
24 hours or is interrupted by death within 24 hours. Patients with stroke suffer from spasticity, which is most 
common sign secondary to attack of stroke. Spasticity mostly developed in antigravity group of muscles. In 
lower limb planter flexors are one of them. Spasticity of that muscle leads balance and walking disturbances. 
Various physiotherapy treatments exist. It is proposed that the application of tape aims to relieving pain, 
correcting joint positioning, increasing proprioception, and increasing or inhibiting muscle recruitment and 
provide proprioceptive feedback. Thus the objective of the study was to find the effects of kinesio taping on 
reducing planter flexors spasticity, balance and functionality in chronic stroke patients.

Method: 51 participants were included in study, treatment was given five days a week for 4 week, through 
purposive sampling and assigned into 3 groups i.e. Group A conventional therapy alone, Group B kinesio 
taping plus conventional therapy and Group C sham taping plus conventional therapy. Outcome measures 
were R.O.M, M.A.S, and MINI-BESTest. Pre and Post treatment measurement were taken for analysis.

Results: There was no significant difference between all three groups (P>0.05). Significant difference was 
observed during within group comparison in kinesio taping group and sham taping group in ROM and Mini-
BESTest score for long term but not in MAS grade. Conclusion: There is no additional effect of kinesio 
taping with conventional therapy in reducing planter flexors spasticity.

Keywords: Chronic Stroke, Planter flexors spasticity, Balance, Kinesio taping.

Introduction
Stroke is one of the leading causes of death and 

disability in India. The estimated adjusted prevalence 
rate of stroke range, 84-262/100,000 in rural and 334-
424/ 100,000 in urban areas(1).Stroke is a central nervous 
system disease that causes partial loss and functional 
disorder of the brain due to a disability of blood supply 
in blood vessels of the brain(2). Most stoke patients 
typically experience motor function disorder(3) and 
show an abnormality in standing and walking because 

of asymmetric alignment and posture, abnormal balance 
ability, lack of weight movement ability to the paralyze 
part and difficulty in specific functional movements(4). 
There is decrease in proprioceptive sense. Decreased 
proprioceptive sense causes a decrease in balance ability 
related to handling of postural control, joint movement 
position, and external sway (5). Stroke patients also 
show abnormal walking patterns as compensation due 
to muscular weakness and loss of balance ability(6). 
Spasticity is abnormal muscle tone which is common 
after stroke occur within the first few days or weeks 

(7). It is more formally defined as: ‘a motor disorder 
characterized by velocity dependent increase in tonic 
stretch reflexes with exaggerated tendon jerks, resulting 
from hyper excitability of the stretch reflex’(8). In 
the lower limbs, The spasticity of the planter flexors 
disturbs walking, can impede toe clearance during the 
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swing phase of gait causing the patient to fall as a result 
their toe ‘catching’ on the ground(9).In stroke patients 
characteristically the extensors of the leg are spastic 
and the flexors are weak(10). All these changes lead to 
gait disturbance as well as impaired functional mobility 
of patients. There are many different options in the 
treatment of spasticity secondary to stroke. Most of the 
current options like antispastic drugs, physical therapy 
agents, and surgical procedures have dis advantages like 
generalized weakness or lack of long-term efficacy (11). In 
physiotherapy, for reducing spasticity-muscle stretching 
and many approaches like The Bobath approach(12)The 
Brunnstrom approach(13) used.

Dr. KenzoKase first developed the Kinesiotaping 
method in mid 1970s’(14) Kinesio taping is a relatively 
new technique being used during physical therapy 
treatments. It is a thin, water resistant, latex-free, anti-
allergenic, highly elastic material which can be stretched 
up to 130-140 % times its original length(15).Depending 
on the direction of application and tape tension, the 
clinical uses of Kinesio tape include: relieving pain, 
correcting joint positioning, increasing proprioception, 
and increasing or inhibiting muscle recruitment(16). KT 
application from muscle origin to insertion facilitate 
muscle tone and improve strength, while from insertion 
to origin the tape produces a pulling force opposite to 
the direction of muscle contraction and may reduce 
tension in the muscle, so correct application of the tape 
is necessary for having the best effects of tape(17).

The aim of this study is whether kinesio taping 
used as an adjunct therapy along with traditional stroke 
rehabilitation shows any major change in reducing 
spasticity, in improving balance and functionality.

Method
This is a pre and post experimental study where 

51 chronic stroke patients(male &female) through 
purposive sampling were taken who had lower extremity 
Brunnstrom motor recovery stage 3or 4, planter flexor 
spasticity grade(MAS)1-3/4, post stroke duration 
>=6months, right or left side affection, who were able 
to walk with or without assistive device were included 
and patients were excluded if they had planter flexor 
contracture, cognitive or sensory impairment, previous 
trauma or surgery in the past 6 months. Written informed 
consent was obtained. Eligible patients were quasi 
randomized in to three groups. Group A Conventional 
therapy, Group B Conventional therapy plus Kinesio 

taping, Group C Conventional therapy plus sham taping. 
A common intervention program was executed for all 
the three groups as conventional therapy (18).

Techniques of Application
Group A-Conventional therapy group where patients 

received traditional exercises which includes-stretching, 
strengthening, balance and mobility exercise of lower 
limb for 40-45 minutes with one minute rest between 
each exercise for 4 weeks

Group B & C-Kinesio taping & Sham taping plus 
conventional therapy group.

• In Group B, first kinesiotape was applied and then 
conventional therapy & In Group C, first sham taping 
and then conventional therapy was administered as 
described above in group A for 40-45 minutes.

• Kinesio taping application follow the principles 
described by Kenzo Kase as standardized for 
inhibition of muscle tone. Participant was in prone 
position on a plinth with feet placed outside the end 
edge of the plinth.

• Direction of tape application: From muscle insertion 
to origin to get inhibitory effect on reducing planter 
flexors spasticity. The Kinesio Y strip was made 
from a single strip of strain with a cut-down the 
middle to produce two equal size strips. The Base 
of Y- strip tape was placed from contour of heel 
to tendo Achilles by keeping the ankle in neutral 
position with no added tension and rubbed in place 
for several times to initiate glue adhesion (19).Two 
equal size of Y-strip tapes were applied to the 
soleus and gastrocnemius muscle respectively with 
subject’s knee extended and the ankle is in stretched 
position. Here both strip tapes applied from tendo 
Achilles to medial and lateral femoral condyles. 
Then both strips were warmed by rubbing them 
several times on the application zone for creating 
glue adhesion.

• Sham tape was applied with the same material of 
Kinesio tape on spastic planter flexors of affected 
side by giving the prone position on the plinth with 
the only difference being, it not follow the principles 
of Kinesio taping described by Kenzo kase.so it was 
simply applied in circular manner at mid of planter 
flexors’ muscle bulk. If tape gets pill-off by itself in 
between days, new one was applied.

• Clinical Assessment: Pre clinical assessment was 
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done on Day 1 of first week before the intervention 
started. Passive ankle dorsiflexion range of motion 
was measured with universal goniometer while 
the patient is in high sitting position, resting foot 
on floor or stool(20), Planter flexors spasticity of 
affected side was evaluated according to Modified 
Ashworth Scale(Score 0 to 4) while patient is in 
supine position(21),Dynamic balance was evaluated 
using Mini BESTEST which consist of 14 items 
grouped in 4 system of dynamic balance scored 
on ordinal scale 0 to 2 with total score adds to 
maximum of 28 points(22).Post measurements of 
above mentioned outcomes were measured on 7th 
day, 14th day, 21st day and 28th day after treatment 
using the same method as for pre test procedure in 
the recording data sheet. To check long term effect 
follow up assessment was taken on 7th day and 28th 
day after completion of 4 week intervention. Entire 
procedure was carried out by same researcher.

Results
Descriptive statistics including mean, standard 

deviation, frequency and percentage were analysed 
(table1).ANOVA was used for comparing mean 
between all the three groups. Results were considered 
to be significant at p<0.05 and confidence interval was 
set at 95 %. All statistical analysis was done using SPSS 
version 20.

Mean comparison of outcome measures between 
all three groups shows no significance difference 
(p>0.05)(table2).Repeated measures ANOVA for 
within group comparison of weeks shows significant 
difference(p<0.05)(table3).Within group comparison of 
weeks shows how much significant difference was there 
for that post hoc pair wise comparison of all outcome 
measures was done.(table 4,5,6).

Table 1

Characteristics Group A Group B Group C

Age (Mean ± SD) 54.76 ±7.155 53.47 ± 8.625 57.59 ± 10.572

Stroke Duration(in months) (Mean ± SD) 10.29 ±2.418 9.47 ± 3.430 10.18 ± 3.107

Brunnstrom recovery stage for lower limb
(Mean ± SD)

3.53±.514 3.65 ± .493 3.53 ± .514

Gender
(%)

Male 12 24 12

Female 88 76 88

Affected Side
(%)

Right 53 53 53

Left 47 47 47

Table 2: Tests of Between-Subjects Effects

Measure Df F Sig.

ROM 2 1.226 .302

Group MAS 2 1.402 .256

Mini-BESTest 2 .029 .971

Table 3: Test for Within-Subjects Effects

Measures Df F Sig.

Week ROM 3.587 21.829 .000

MAS 3.024 6.905 .000

Mini-BESTest 1.332 88.556 .000

Week*Group ROM 7.175 2.094 .045

MAS 6.048 3.311 .004

Mini-BESTest 2.664 4.172 .012
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Table 4: Post Hoc Pair Wise Comparisons of ROM in all Groups

Measure Level of Measurements
CONTROL KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

ROM
during treatment

Baseline-1st Wk -0.059 1.000 -0.176 0.021 0.000 1.000

1st Wk-2nd Wk -0.647 0.000 -0.706 0.001 -0.588 0.003

2nd Wk-3rd Wk -0.216 1.000 -0.588 0.013 -0.118 0.610

3rd Wk-4th Wk 0.157 1.000 0.353 0.111 0.412 0.064

Follow up period
4th Wk-5th Wk 0.549 0.040 0.647 0.001 0.294 0.105

5th Wk-6th Wk 0.157 1.000 0.059 0.090 0.000 1.000

Total Baseline-6th Wk -0.216 0.241  -0.412 0.004 .000 1.000

Table 5: Post Hoc Pair Wise Comparisons of MAS in all Groups

Measure Level of Measurements
Control KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

MAS
during treatment

Baseline-1st Wk 0.000 1.000 0.118 0.015 0.000 1.000

1st Wk-2nd Wk 0.118 0.133 0.235 0.004 0.000 1.000

2nd Wk-3rd Wk 0.000 1.000 0.118 0.234 0.000 1.000

3rd Wk-4th Wk -0.118 0.151 -0.294 0.001 0.000 1.000

Follow up period
4th Wk-5th Wk 0.000 1.000 -0.118 0.015 0.000 1.000

5th Wk-6th Wk 0.000 ND 0.000 ND 0.000 1.000

Total Baseline-6th Wk 0.000 1.000 0.059 0.090 0.000 1.000

ND: no difference

Table 6: Post Hoc Pair Wise Comparisons of Mini-BESTest in all Groups

Measure Level of Measurements
Control KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

Mini-BESTest
during treatment

Baseline-1st Wk -0.176 0.247 -0.118 0.438 -0.529 0.001

1st Wk-2nd Wk -0.765 0.015 -0.294 0.336 -2.529 0.000

2nd Wk-3rd Wk -1.294 0.000 -1.765 0.000 -1.235 0.000

3rd Wk-4th Wk -0.765 0.010 -0.765 0.010 -0.882 0.003

Follow up
4th Wk-5th Wk -0.059 0.555 0.000 1.000 -0.235 0.022

5th Wk-6th Wk 0.000 1.000 0.000 1.000 0.059 0.090

Total Baseline- 6th Wk -3.059 0.000 -2.941 0.000 -5.353 0.000

Evrim Karadag-Saygi (23) et al, focused on the effect 
of kinesio taping as an adjuvant therapy to botulinum 
toxin-A injection in lower extremity spasticity. The 
result showed no significant difference was found 
between groups other than passive range of motion, 
which was found to increased more in kinesio taping 
group. Frank Reiter (24) et al, focused on efficacy of a 
combined treatment for spastic foot using selective 
injections of botulinum toxin followed by ankle taping, 
and to compare it with current BTA treatment procedure. 

Ashworth scores decreased in both groups, but the 
benefit appeared of shorter duration in taping group. 
Passive ankle range of motion appeared higher in BTA 
group.

In above mentioned studies, they showed that range 
of motion was improved but it was because of only 
kinesio taping or because of botulinum toxin injection 
was not clear. The result of this study shows that 
there is statistically significant difference in range of 
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motion during follow up period in kinesio taping group 
indicating that, kinesio taping with conventional therapy 
has long term effect on range of motion as compare to 
group A & B, but there is no statistically significant 
difference on modified ashworth score during follow up 
period in all three group indicating that, there is no long 
term effect of kinesio taping on modified ashworth score 
in addition to conventional therapy.

Woo-II Kim (25) et al, evaluate the changes in 
function and balance after Kinesiotaping applications 
in stroke patients. They assessed immediate effect 
of kinesio taping. There were statistically significant 
differences between the results of the straight line 
walking and 10 m walking tests in the pre-post analysis 
for the experimental group. There were a statistically 
significant difference in the Berg Balance Scale and 10 
m walking test between the two groups.

In our study Mini-BESTest was used for assessing 
dynamic balance instead of berg balance scale which 
was mentioned in study by Woo-II Kim(25).They 
checked immediate effect of kinesio taping and applied 
to facilitate muscle strength while we checked long 
term effect of kinesio taping and we used kinesio tape to 
inhibit muscle tone.

The result of this study shows statistically significant 
improvement on Mini-BESTest score during treatment 
period in all three groups but during follow up period 
there is no statistically significant change in all three 
groups.

Since all three group showed within group 
significant changes in range of motion, MAS grade and 
Mini-BESTest score. Kinesio taping group and sham 
taping group shows significant difference for long term 
in ROM and Mini-BESTest score but not in MAS grade. 
So kinesio taping does not have any clinically significant 
effect in reducing spasticity in chronic stroke condition.

Limitations
Participants with Brunnstrom recovery stage 3 and 4 

were taken into the study. The results of the study can’t be 
made applicable to any respective population of Stroke 
with at specific Brunnstrom stage. Blindedness was not 
maintained. There was heterogeneous population.

Conclusion
The results of the present study showed application 

of kinesio taping adjunct to conventional therapy 

provided no superior effect in reducing planter flexors 
spasticity in chronic stroke condition.
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Abstract
Carpal tunnel syndrome is most common injury affects upper limb and it has so many risk factors like 
diabetes, hypothyroidism, rheumatoid arthritis, pregnancy, obesity, family history, and trauma. There were 
few studies that the correlation between obesity and CTS. So this study will add a review for correlation 
between BMI and CTS.

Many studies say that NCS can be used as a diagnostic tool for CTS. But less literature found for its application 
in asymptomatic patient and in much literature it is define as mild to moderate reliable as a diagnostic tool 
in CTS. As there is controversies for NCS as a diagnostic tool in CTS this study will give the answer that 
NCS is appropriate diagnostic tool for asymptomatic CTS. Objective of this study is to find prevalence 
of carpal tunnel syndrome in obese individuals and electrophysiological assessment in symptomatic and 
asymptomatic cases.

Method: A total 105 adult obese individual with Body Mass Index more than 25 was selected and they 
were given a questionnaire. Whoever was showing symptoms of CTS based on questionnaire was stated 
as symptomatic and who were not having any kind of symptoms were stated as asymptomatic. Further 
two groups were formed 1.Symptomatic and 2.Asymptomatic and their electrophysiological assessment of 
median nerve was done by means of motor and sensory nerve latency-1, latency-2, and velocities. And mean 
of all nerve conduction parameters in both groups was compared.

Results: Mann Whitney U test was done and only 15% out of 105 individuals were having CTS. And there 
is no difference found in any parameter in both group.

Conclusions: there is no relation found between CTS and obesity and electrophysiological study of 
symptomatic and asymptomatic suggests that nerve conduction studies can give controversial results.

Keywords: Carpal tunnel syndrome, body mass index, obesity, nerve conduction study.

Introducation
Carpal tunnel syndrome (CTS) is one of the most 

common disorders of the upper extremities and the 
most prevalent compression neuropathy (1). About 
3% of adults are affected, typically those between the 
ages of 40 and 60 years (2). Women are 3 times more 
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likely than men to develop CTS. Other risk factors 
include diabetes, hypothyroidism, rheumatoid arthritis, 
pregnancy, obesity, family history, and trauma. A 
history of hand-related repetitive motions also increases 
the risk (3) (4) (5). Median nerve is most common to get 
affected as it passes from tunnel which is most likely to 
get compressed (4). Evidence does not support a definite 
link between keyboard or mouse use and CTS; however, 
occupations that require use of hand-operated vibratory 
tools or repeated and forceful movements of the hand/
wrist (such as assembly work and food processing or 
packaging) are associated with CTS (6) (7).
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Increased pressure in the carpal tunnel compresses 
the median nerve, leading to numbness, tingling, or pain 
in the palmer aspect of the thumb, index and middle 
fingers and the radial half of the ring. Symptoms vary 
widely, with pain or numbness localized to the hand or 
wrist in some cases and pain radiating into the forearm 
or shoulder in others (8) (9) (10). There are some test which 
are used to assess the carpal tunnel syndrome (11) (12). 
Thorough evaluation of the neck, shoulder, elbow, and 
wrist is crucial for all patients with signs and symptoms 
associated with CTS (7) (13) (14). Mainly used test are 
phalen’s and reverse phalen’s test and tinel test. As we 
have seen so many non-occupational reasons are there, 
one of them is obesity (15). As we know that obesity is a 
growing public health concern not only in the developed 
countries but also in the developing countries. Recent 
researches and reports indicate that India ranks among 
the top 10 obese nations in the world.

World Health Organization (WHO) defines obesity 
as a condition with excess body fat to the extent that 
health and well-being are adversely affected (16). 
Although not a direct measure of adiposity, the most 
widely used method to gauge obesity is the body mass 
index (BMI) which is weight/height2 (in kg/m2). BMI 
of 30 is most commonly used as threshold for obesity. 
Some authorities use the term overweight to describe 
individuals with BMI between 25 and 30. BMI between 
25 and 30 should be viewed as medically significant 
and worthy of therapeutic intervention (17). Various 
studies in industrial workers have suggested that obesity 
increases the risk of carpal tunnel syndrome as in that the 
pressure on carpals bones get increases due to increase 
in fat deposition surrounding the wrist (15) (16). Widely 
used questionnaire is Boston questionnaire which 
consists of two components that are symptom severity 
scale and functional status scale, and both consist of set 
of questions. This questionnaire is reliable for CTS (17). 
As electro diagnosis is the gold standard for diagnosis, 
it is widely used now a day. Nerve Conduction Studies 
(NCS) are frequently used to confirm the clinical 
diagnosis of CTS, and as outcome measures in clinical 
trials (18) (19) (20). They can demonstrate objective 
evidence of nerve dysfunction and may aid in the 
selection of patients for a specific treatment, especially if 
there is a reasonable correlation between pre-treatment 
results of NCS and clinical outcome (21). Despite of 
reliability and validity of nerve conduction studies, 
many researcher found controversial results like normal 
nerve conduction results in symptomatic patients and 
abnormal results in person with no symptoms which 

is known as a neurophysiologic paradox(23)and studies 
has found that there is mild to modest relation between 
clinical diagnosis and nerve conduction studies (22). So 
this study was aimed to show whether nerve conduction 
study results show appropriate results for symptomatic 
and asymptomatic cases of carpal tunnel syndrome or it 
has discrepancy.

Method
The subjects who met the inclusion criteria i.e. BMI 

more than 25 were selected. The selected individuals 
were given carpal tunnel syndrome symptom severity 
and functional scale. If, the participants were found 
symptomatic, they were taken for NCS. Thus, two 
groups were formed: Symptomatic and Asymptomatic.
Participants were excluded if they had ever had 
surgery(successful or unsuccessful) to treat CTS, had 
moderate or severe CTS as defined by motor deficits seen 
in the electrophysiological findings, or had any history 
of neurological disorders, heart disease, lung disease or 
diabetes as determined by self-report. After providing 
written informed consent, a brief physical examination 
was done. The tests were performed for each subject. 
The protocol commenced with a clinical exam, which 
was performed, that included Phalen’s test (27), Tinel’s 
sign (28), and a test for cervical radiculopathy (29). After 
that patient was asked to fill the Boston Carpal Tunnel 
Questionnaire. The questionnaires that were completed 
by the participants were used to gather descriptive 
demographic information. NCS were performed on 
Hands of each subject. The choice of electro physiologic 
studies was based on the recommendations set forth 
by the American Association of Electro diagnostic 
Medicine (23). The parameters used were distal motor 
latency and sensory conduction velocity and latency. For 
the sensory nerve velocity the ring type finger electrodes 
were used. Orthodromic, midpalmar- wrist mixed nerve 
latencies were determined by performing supramaximal 
stimulation in the palm with a handheld bipolar 

stimulator (24) median nerve latencies were recorded, 
with the electrodes that are ring electrodes placed on 
index fingers over with the anode angled toward the web 
between the index and middle finger. Stimulation was 
given on approx 10-12 cm proximal to the cathode on 
the center of the wrist, directly over the median nerve 
proximal to the distal wrist crease. Stimulation given 
till it reaches to its supramaximal level. Orthodromic 
median motor nerve velocities measures by using disc 
electrodes. The active recording electrode (negative) 
was placed over the belly of the abductor pollicis brevis 
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muscle and the reference electrode was placed at the 
base of the thumb. In all cases, median sensory nerve 
distal latencies should be measured.

Results
Total 100 subjects of BMI > 25 were included. 

Subjects were assessed using the Boston questionnaire 
for carpal tunnel syndrome. Among these obese 
individuals, 20 people who were having symptoms and 
20 who were not having symptoms were selected. And 
their nerve conduction studies for median nerve were 
done. The result which were obtained were considered 
significant if the value of p<0.05.Descriptive statistics 
including mean, standard deviation were analyzed. 
Mann Whitney test was used as data was not normally 
distributed.

The mean values for the median nerve latency 1 at 
wrist and elbow, latency 2 for wrist and elbow, velocities 
of wrist and elbow for motor nerve was used and for 
sensory nerve latency1, latemcy2 and velocity was 
used .Data analysis was done using the SPSS software 
(version 20.0).

Figure: 1 Carpal tunnel syndrome among obese 
individuals

Table: 1 Motor nerve latency-1 for wrist and elbow Ranks

Group N Mean 
Rank

Sum of 
Ranks Sig

Latency 1 of 
Wrist

Sym 20 20.98 419.50
NS 20 20.03 400.50 .797
Total 40

Latency 1 of 
Elbow

Sym 20 21.90 438.00
NS 20 19.10 382.00 .448
Total 40

Table: 2 Motor nerve latency-2 for wrist and elbow

Group N Mean 
Rank

Sum of 
Ranks Sig

Latency 2 of 
Wrist

Sym 20 21.53 430.50

AS 20 19.48 389.50 .579

Total 40

Latency 2 of 
Elbow

Sym 20 20.93 418.50

AS 20 20.08 401.50 .818

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table: 3 MNCV for Wrist and Elbow

Group N Mean 
Rank

Sum of 
Ranks sig

MNCV at 
Wrist

Sym 20 20.25 405.00

AS 20 20.75 415.00 .892

Total 40

MNCV at 
Elbow

Sym 20 18.63 372.50

AS 20 22.38 447.50 .310

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table : 4 Sensory nerve latency-1

Group N Mean 
Rank

Sum of 
Ranks Sin.

SNCV 
Latency 1

Sym 20 20.25 405.00

AS 20 20.75 415.00 .892

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table : 5 Sensory nerve latency-2

Group N Mean 
Rank

Sum of 
Ranks Sig.

SNCV 
Latency 2

Sym 20 19.53 390.50

AS 20 21.48 429.50 .598

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table: 6 Sensory nerve conduction velocity

Group N Mean 
Rank

Sum of 
Ranks Sig.

Sym 20 21.60 432.00

SNC Velocity AS 20 19.40 388.00 .552

Total 40

(Sym: Symptomatic, AS: Asymptomatic)
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Discussion
In this study result found that 85% people were 

asymptomatic and 15% people were positive or were 
symptomatic for CTS. The reason for not finding much 
correlation between obesity or BMI and CTS can be 
because of data selection. As data was taken mainly from 
gymnasium and garden and health centers, so individuals 
were used to do every day exercise and because of that 
their forearm and hand muscle were strong enough to get 
trauma. Other possible reasons for not getting a positive 
association between obesity and carpal tunnel syndrome 
include ethnicity, Most of the studies were carried out 
in Western population and there is scarcity of the same 
in Indian population. The role of ethnicity is yet to be 
proved.

In the second part of the study Mann Whitney test 
for all the motor parameter like latency-1, latency-2, 
and velocity showed no significant difference between 
groups. It may happen as sensory nerve parameters 
are more reliable to predictive for CTS than motor 
nerve parameters. As it was stated in study of Warner 
et al (26) who studied on prolonged median sensory 
latency as a predictor of future carpal tunnel syndrome 
. They studied on 77 workers who were identified as 
asymptomatic cases with electro diagnostic findings of 
median mononeuropathy and after follow-up they found 
that many workers developed symptoms of CTS. In this 
study too sensory components were also the same for 
both the group as mean rank is same in symptomatic 
and asymptomatic. Reason for this result can be the 
mild to moderate relation between clinical tests and 
nerve conduction studies.Same kind of study was 
done by Ebenbichler et al studied on correlating nerve 
conduction study and clinical tests and they found the 
actual correlations between NCS and clinical outcome 
measures are weak to moderate This discrepancy, or 
“clinical-neurophysiologic paradox,” raise a question 
whether clinical or neurophysiological parameters must 
be used as the “gold standard” for the diagnosis of CTS(17).

Similar study was done by Vogt and Scholz et al 
in that prospective study, 43 patients investigating 
the predictive value of NCS on clinical outcome after 
endoscopic carpal tunnel surgery, all electrophysiologic 
parameters improved after surgery. It was, however, 
not possible to predict failure in clinical improvement 
or worsening of NCS in individual cases. Many patients 
still showing abnormal NCS results were satisfied with 
the result of the surgery, whereas others reporting of 

serious symptoms had improved or normal NCS results. 
From this result one can suggest to not to totally relay 
upon nerve conduction studies. One needs to correlate it 
with other outcome measures as well as need to correlate 
with clinical signs and symptoms (27). In one study Smith 
et al stated that NCS cannot be considered essential in 
assessing outcome in CTS, to discard them completely 
as an “unnecessary luxury” is also inappropriate. In 
assessing outcome, clinicians must balance between 
the strength of NCS in providing objective evidence of 
nerve dysfunction and their shortcomings. For scientific 
purposes, it is recommended that clinical questionnaires 
and NCS be combined in a standardized approach, to 
cover the spectrum of signs and symptoms in CTS (30).

Limitations
In this study recruited a small sample size of patient 

participants. We used only obese individuals for our 
study; it can be done on normal individual also. For 
future recommendation other neuropathy condition 
can be taken for nerve conduction studies. One can 
implement other measure too to cross check the results. 
Like ultrasonography and EMG can be used.

Conclusion
The results of this study failed to reveal a significant 

correlation between the BMI and carpal tunnel 
syndrome .Results of nerve conduction studies found no 
significant difference in NCS between symptomatic and 
asymptomatic group.
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Abstract
Background and Purpose: This study is aimed to assess the role of Physiotherapy on Physical and 
Psychological dimensions of sexual health in Post-stroke patients.

Method: This is a single blinded randomized clinical controlled trial with a 6 month follow-up. 40 patients 
were recruited and were randomly assigned into two groups, Group A (Treatment) (n=20) and Group B 
(control) (n=20). Group A was given Structured Physiotherapy Exercise Program emphasizing on Sexual 
rehabilitation and Counseling using PLISST model for 1-hour individualized protocols for a period of 2 
weeks under the supervision of Physiotherapist at Hospital and was later advised to continue the exercises 
at home. Group B was given Physiotherapy and counselling for Functional independence without giving 
an emphasis on sexual health or rehabilitation for 1 hour daily for a period of 2 weeks and was advised to 
continue the same at home after discharge from Hospital.

Results: 40 patients were analyzed. The Paired t test was used to analyze the statistical differences between 
pretest and post in each group and unpaired t-test was used to find a statistical difference between Group 
A and B for pretest and posttest differences in CSFQ-14 and DASS-21. The mean of differences between 
pretest and posttest CSFQ-14 in Group A is 22.7 SD +/-9.65 and that of Group B is 3.5 SD +/- 5.37.The 
mean of differences in Pre-test and Post-test scores of DASS-21 in Group A are 4.5 +/- 4.67, 9.2 SD +/- 8.1, 
11.9 SD+/-7.79 and that of Group B are 1.8 SD +/-2.04, 4 SD+/-6.95, 2 SD +/- 2.24 respectively.

Conclusion: We conclude from this study that Physiotherapy in the form of a structured rehabilitation 
program and verbal communication improves the Physical and Psychological dimensions of sexual health 
in Post- stroke Patients

Keywords: Stroke, Sexual Health, CSFQ-14, DASS-21, Sexual Rehabilitation, Physiotherapy, PLISSIT 
model.

Introduction
Sexual health is an integral part of life and persons 

with stroke often experience decreased sexual health 
which can affect their overall quality of life. Stroke is the 
3rd leading cause of death and one of the major causes of 
long term disability1. An important disability of stroke is 
the loss of or challenges with the sexual function which 
is not often addressed and can influence the quality of 
life among stroke survivors as well as their partners 
in a negative way2. Stroke often leads to a limitation 
in physical disability and function that might affect 

sexual health in a negative way3. Sexuality ease one of 
the most complex aspects of human life with myriad 
physiological and psychological infleunce4, 5, Discussion 
with the client by a medical professional on sexual 
dysfunction is challenging and quiet most of the times 
may be embarrassing to the patient6. It can also cause 
a lot of discomforts. The common sexual dysfunction 
amongst stroke survivors are decreased libido, impaired 
erectile and ejaculatory functions, decreased vaginal 
lubrications, impaired ego, self-esteem, and depression7.
The sexual life in stroke patients affected by the motor, 
sensory, cognitive and physiological effects of stroke 
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and affect the desire and ability to engage in sexual 
activities in many ways8.The shift of age on incidence 
of stroke has been decreased and is affecting more and 
more individuals who are still sexual active9.This study 
in sexual health and stroke patients shall address the 
problems in sexual health and stroke and the role of 
physiotherapy in sexual rehabilitation.

Aims of the Study
To find the effectiveness of structured Physiotherapy 

and verbal communication on improving physical and 
Psychological dimensions of Sexual Health among the 
stroke survivors.

Objectives of the Study
1. To investigate the role of structured Physiotherapy 

and verbal communication in improving Physical 
dimensions of sexual health among the Stroke 
Survivors.

2. To investigate the role of structured Physiotherapy 
and verbal communication on Psychological 
dimensions of sexual health.

Materials and Method
The study was conducted at Lalita Superspeciality 

Hospitals, Guntur, Andhra Pradesh, India during 
2016-17 for a period of 1 year. It is a single - blinded 
Pilot study, (the subjects of the study are blinded) 
of Randomized clinical control trial. A total of 150 
hemiplegic patients from a 1st stroke admitted into the 
Hospital were screened for the study of whom 40 full 
filled the inclusion criteria and agreed to join the study as 
subjects. Patients had to satisfy the following inclusion 
criteria for this study 1. Confirmed diagnosis of stroke 
by CT / MRI scan. 2. Mentally cognitive and ability to 
communicate 3. Interested to participate in the study and 
cooperative 4. Both sexes were included. 5. A minimum 
of FIM(Functional Independence Measure) scores 4 or 
more. 6. Sexually active persons before the incidence of 
stroke.

Patients were excluded if they had any one of the 
following criteria 1. Severe cognitive issues 2. Dementia 
3. Aphasia 4. Associated cardiac problems which 
demand cardiac pacemaker 5. Psychologically unfit 6. 
Uncooperative patients 7. Patients with less than 4 FIM 
(Functional Independence Measure) scores. 8. Sexually 
inactive persons before the stroke.

The patients were explained about the study and 
took prior consent before enrolling them into the study. 
The patients are randomly assigned into two groups after 
satisfying the inclusion criteria, Group A (Experimental) 
(n=20) and Group B (control) (n=20).

Intervention
Group A (Experimental) was given 1-hour 

individualized sexual rehabilitation programme daily 
which includes counseling in the form of verbal 
communication, training bed mobility, active and 
passive movement Physiotherapy, Sexual positioning 
and transferring activities in and out of Bed. Training 
was given under the direct supervision of the trained 
Physiotherapist for motor relearning and the techniques 
of oral sex. Bolster positioning between the knees to 
reduce adductor spasticity, stretching exercises. The 
Physiotherapist demonstrated various altered sexual 
positions depending upon the motor capabilities of 
the Patient with pictorial illustrations. The Patients 
were given Physiotherapy under the supervision of 
Physiotherapist for a period of 2 weeks during the 
hospital stay and after discharge, the patient was 
provided with pictorial and written instructions about 
the sexual positioning, oral sex, and various exercises 
and was advised to continue the same at home.

The patients were given Verbal communication and 
counseling on Sexual Health by using PLISSIT model10.

The controlled group was given active and passive 
routine Physiotherapy with no emphasis on sexual 
health. The patients were given counseling to motivate to 
participate in the physiotherapy sessions and to improve 
the self-esteem of the patients but never addressed the 
sexual problems.

Both Group A and Group B were screened after a 
period of 6 months for follow up.

Outcome Measures: The sexual functioning of the 
patients was assessed Pre-test and Post- test by CSFQ 
–F-C for female patients and CSFQ-M-C for male 
patients. The psychological dimensions like depression, 
anxiety and stress status of the patient were assessed 
pretest and posttest by DASS-21. The CSFQ -14 has 
strong construct validity and internal reliability 11, 12. 
The DASS-21 is a set of 3 self-report scales designed 
to measure the emotional states of depression, anxiety 
and stress. DASS-21 is reliable and suitable to assess 
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depression, stress, and anxiety with good validity and 
reliability13.

Statistical Analysis
In this study to analyze the role of Physiotherapy on 

Physical and Psychological dimensions of Sexual health 
in stroke patients, The pre - training outcome variables 
of age, time since onset of stroke, Gender, Diagnosis 
(Ischemic or Hemorrhagic), side of hemiplegia were 
compared using Mann Whitney U test.(Table-1). All 
pretest and posttest scores of CSFQ-14 and DASS-21 
were expressed as Mean +/- Standard deviation (SD) 
and was statistically analyzed using paired t test within 
the groups and unpaired t-test to determine statistical 
difference among the groups at 5 % level of significance. 
We used one-way Anova and tukey significant difference 
test for Post hoc comparison. To explore the practical 
significance of group differences, the effect size was 

calculated. The established criteria of the ES, which 
reflects the effect of treatment within a population of 
interest, are small (<0.41), medium (0.41 to 0.7), or large 
(> 0.70).14

Table 1: Baseline Demographic Characteristics of 
Group A and Group B.

S.No.  Characteristic  Group A  Group B

1 Age (years)* 40.2 42.1

2 Gender (male/female) 10/10 12/8

3 Etiology
(ischemic/hemorrhagic)

14/6 16/4

4 Side of hemiplegia
(right/left)

9/11 11/9

5 Time post stroke before 
recruitment*(in Months)

5.85 4.5

* Mean

Table 2:Pretest and Posttest Differences of CSFQ-14 and DASS-21 in Group A and Group B.

Variable Group A Difference
Pre test

Group B Difference 
t 

value
p 

Value Pre test Post test Post test Mean
SD+/-

SD+/-
Mean SD+/- Mean SD+/- Mean SD+/- Mean SD+/- Mean

CSFQ-14 35.75 5.54 58.45 8.06  22.7 9.65 34.4 5.06 37 5.29 3.5 5.37 7.77 P<0.05

D
A

SS-21

DEPRESSION 14.3 9.31 9.8 5.34 4.5 4.67 16.7 8.9 14.9 8.09 1.8 2.04 2.36 P<0.05

ANXIETY 18.6 10.01 9.4 4.05 9.2 8.1 18.4 11.45 14 7.86 4 6.95 2.17 P<0.05

STRESS 21.9 8.95 10 6.98 11.9 7.79 24.9 6.9 22.9 5.67 2 2.24 5.46 P<0.05

Table 3: Post hoc comparison between Group A and Group B.

Variable F statistic P value 
tukey HSD
Q statistic 

THSD
P value 

Significance 

 CSFQ-14 80.92 5.931 12.72 0.001 P<0.01

D
A

SS-21

DEPRESSION 5.60 0.0231 3.3483 0.023 P<0.05

ANXIETY 6.06 0.0184 3.4829 0.0184 P<0.05

STRESS 29.7 3.18 7.7139 0.001 P<0.01

Table 4: Effect size significance between Group A and Group B

Variable
Effect Size 

Cohen’s d Gates delta Hedges g Significance 

 CSFQ-14 2.45 1.98 2.45 Large 

D
A

SS-21

DEPRESSION 0.74 0.57 0.74 Medium 

ANXIETY 0.68 0.64 0.68 Medium 

STRESS 1.72 1.27 1.72 Large 
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Table-5: Cutoff scores for DASS-21

Meaning Depression Anxiety Stress

Normal 0-9 0-7 0-14

Mild 10-13 8-9 15-18

Moderate 14-20 10-14 19-25

Severe 21-27 15-19 26-33

Extremely 
severe

28+ 20+ 34+

Results
There was no clinically relevant difference for age, 

gender, Diagnosis, Side of Hemiplegia, Time since the 
onset of stroke which was analyzed by Mann Whitney U 
test. (Table 1). The pretest CSFQ-14 mean of Group A 
is 35.75 SD +/- 5.54 and posttest mean is 58.45 SD +/- 
8.06. The pretest mean of CSFQ-14 of Group B is 34.4 
SD +/- 5.06 and posttest mean is 37 +/- 5.29. The mean 
of differences between pretest and posttest CSFQ-14 in 
Group A is 22.7 SD +/-9.65 and that of group B is 3.5 
SD +/- 5.37. with ‘t’ value 8.9, the test is significant at 
p<0.05, which indicates the results are significant. The 
DASS-21analyzes the level of depression, anxiety, and 
stress. The pretest mean of depression, anxiety and stress 
in Group A are 14.3 SD +/-9.33, 18.6 SD+/- 10.01, 21.9 
SD +/- 8.95, and that of Group B are 16.7 SD+/- 8.9, 
18.4 SD+/- 11.45, 24.9 SD +/- 6.97 respectively. The 
posttest mean values of depression, anxiety and stress 
levels in Group A are 9.8 SD +/- 5.34, 9.4 SD+/- 4.05, 10 
SD +/- 6.98 and that of Group B are 14.9 SD +/-8.09, 14 
SD +/- 7.86, 22.9 SD +/-5.67. The mean of differences 
in Pretest and posttest scores of DASS-21 in Group A 
for depression, anxiety and stress are 4.5 +/- 4.67, 9.2 
SD +/- 8.1, 11.9 SD+/-7.79 and that of Group B are 1.8 
SD +/-2.04, 4 SD+/-6.95, 2 SD +/- 2.24 respectively, 
with ‘t’ value 4.30,5.05 and 6.823, the test is significant 
at p<0.05.(table 2) The post hoc comparison was done 
by one way Anova and tukey significant difference test 
which revealed the test is significant at p<0.05 (table 3). 
Effect sizes were calculated for CSFQ-14 and DASS-
21(Anxiety, Depression and stress levels separately) to 
see the potential of having a significant effect for the 
insignificant ones, for both CSFQ-21 and DASS-21 
effect sizes revealed a large value in the Group A Vs. 
Group B. (table 4) By examining the above statistical 
analyses we reject the null hypothesis as Gr A showed a 
significant increase in CSFQ-14 scores and decrease in 
DASS-21 scores than Group B.

Discussion
In this study the Role of Physiotherapy on physical 

and psychological dimensions of sexual health in stroke 
patients , physiotherapy was found to be effective in 
improving physical dimensions of sexual health like 
pleasure, desire, frequency, interest, arousal, excitement, 
orgasm etc and improved the symptoms of depression, 
anxiety and stress due to sexual dysfunction in post- 
stroke patients. Of many causes of sexual dysfunction, 
motor dysfunction and lack of communication are 
two major causes. Physiotherapy improves the motor 
functions by structured exercises and techniques and 
improves the functional independence level in post - 
stroke survivors.

The CSFQ has a total score range of 14-70, where 
the cutoff point is 41.0, A patient having a total score less 
than 41.0 is considered to be having sexual dysfunction. 
The Group A which were given Physiotherapy by 
emphasizing on the sexual rehabilitation and counseling 
using PLISSIT model showed a significant increase in 
the CSFQ scores, with a mean of 58.45 SD +/- 8.06 from 
35.75 SD +/- 5.54.This indicates a significant increase 
in the sexual health of these patients. Whereas Group B, 
where the sexual rehabilitation and counseling was not 
given showed sexual dysfunction, with a mean of 37 +/- 
5.29 from 34.4 SD +/- 5.06.

The DASS-21 assess the levels of Depression, 
Anxiety and, Stress. The cutoff values of DASS-21 are 
shown in table 5. In this study, it is observed that the 
patients in Group A who were given Sexual Rehabilitation 
and Counseling, the DASS-21 scores, the Depression 
scores changed from Moderate to Normal, Anxiety scores 
changed from Severe to mild, and Stress scores changed 
from moderate to normal. Where as in Group B, there 
was no significant change in Depression and stress levels, 
but the anxiety levels changed from Severe to moderate.

In a study by Songhet.al, effects of a sexual 
rehabilitation intervention program on stroke patients 
and their spouses, they found the evidence of usefulness 
of sexual education, counseling, and, rehabilitation on 
the sexual health of post - stroke patients.15

In the study, sexual function in post –stroke patients: 
considerations for rehabilitation in 2013 by Rosenbaum 
et.al, have concluded that sexual function is an important 
component to quality of life and activities of daily living, 
physicians and rehabilitation specialists should receive 
training in addressing sexuality in the treatment of post- 
stroke patients.16
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In the study, Sexual dysfunction in women post 
stroke: The hidden Morbidity by Santosh K Chaturvedi 
and PoornimaBhola, mentioned that Neurologists and 
Neuro rehabilitation and Physical medicine therapists 
mainly focus on motor and sensory functions and their 
recovery after stroke, but the extent to which sexual 
activity is addressed in the rehabilitation process is 
limited both in clinical practice and research.17

Thus, there is a need for the intervention of 
Physiotherapy in sexual rehabilitation of stroke patients 
in a more conservative country like India where the 
health care givers and patients talk less about sexual 
health issues.

Conclusion
We conclude from this study that Physiotherapy 

in the form of a structured rehabilitation program and 
verbal communication improves the Physical and 
Psychological dimensions of sexual health in Post- 
stroke Patients.
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Abstract
Introduction: Cerebral palsy (CP) and Autistic spectrum disorder (ASD) are the most complex childhood 
developmental disabilities. Parenting a child with ASD and CP is a very much stressful experience and can 
disturb the whole family life resulting in economic, social, physical and psychological problems. Recent 
studies suggest that childhood problematic behaviour of ASD and CP children may be a cause for mother’s 
stress and vice versa.

Aims & objectives: 1. To compare the parenting stress psychological distress (in terms of anxiety and 
depression) between mothers of ASD children and CP children 2. To correlate child behaviour to parental 
stress of mothers of ASD children and CP children.

Method: Design: Observational case control study. Participants: mothers of ASD &CP children. Number of 
participants: Among 60 participants, 28 CP and 32 ASD mothers. Tools / Instruments used: Perceived Stress 
Scale, Hamilton Anxiety Rating Scale, Hamilton Depression Scale, Care giver Burden Scale and Child 
Behaviour Check list.

Results: The parenting stress and anxiety of mothers of children with ASD have more than the mother of 
children with CP (p<0.05). Child behaviour problems is positively associated with parental stress of mothers 
(r=0.353, p=0.05).

Conclusion: Parenting stress of mother of ASD children is higher than mother of CP children and stress of 
mother is a cause for problematic child behaviour of ASD & CP children.

Keywords: Parenting stress, behavioural problem, autistic child, cerebral palsy child.

Introduction
Developmental disability is a diverse group of chronic 

condition that are resulting from physical or intellectual 
impairment. Some of the common developmental 
disabilities includes intellectual disabilities, Down 
syndrome, Cerebral Palsy and Autistic spectrum disorder 

(ASD)1. Cerebral palsy (CP) is the most common 
motor disability in childhood characterized by multiple 
impairments and functional limitation. It mainly affects 
the development of movement and posture 2. As CP is 
associated with multiple impairments it leads to multiple 
activity limitations and participation restriction3. In the 
other hand autism is one of the most complex paediatric 
developmental disability challenges with social 
skills, stereotypical behaviors, verbal and nonverbal 
communication4. To bring up a child with ASD is 
a very stressful experience5. Parenting a child with 
autism not only disturb the whole family life but also 
affects the economic, social, physical and psychological 
condition6,7,8. Similarly stress due to parenting a child 
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with cerebral palsy can be comparable with the parents 
of children with cancer9.

Parents of CP children suffer from anxiety, 
depression, emotional and cognitive problems which 
may be a cause for feelings of parental incompetence10. 
Literatures have suggested that mothers of children with 
developmental and psychiatric difficulties are at risk of 
greater distress than the mothers of normally developing 
children 11,12. Also mothers of children with ASD have 
higher level of distress and depression than mothers of 
children with other developmental disabilities as Down 
syndrome, fragile X syndrome and CP13,14,15. There are 
different opinions by authors about the contribution of 
childhood behavioral problems to increased maternal 
distress 13,16,17.

Analysing these studies and clinical experience 
the study was designed to investigate and compare the 
parenting stress and psychological distress between 
the parents of children with ASD and Cerebral palsy 
and to find out the relationship between parental stress 
with children behavior. This study hypothesized that 
parenting stress and psychological distress will be higher 
in mother of children with ASD than the mothers of 
cerebral palsy and a positive correlation exists between 
parental stress and child’s behavior.

Materials and Method
Aim:

1. To compare the parenting stress between mothers of 
ASD children and CP children.

2. To compare the psychological distress (in terms of 
anxiety and depression) between mother of ASD 
children and CP children.

3. To correlate child behavior to parenting stress of 
mother of ASD children and CP children.

Participants were recruited for a cross sectional 
study by consecutive sampling from the department of 
Occupational Therapy attending paediatric and sensory 
integration therapy unit of outpatient & in-patient 
department of SVNIRTAR. Total number of 44 patients 
out of which 21 are mothers of CP and 23 are mothers of 
ASD children were recruited.

Tools / Instruments: Perceived Stress Scale (PRSS)18 
for measuring perceived stress in mothers, Hamilton 
Anxiety Rating Scale (HAM-A)19 for measuring 
anxiety and Hamilton Depression Scale (HAM-D)20 

for measuring depression, Care giver Burden Scale and 
Child Behaviour Check List (CBCL)21 for measuring a 
broad range of behavioural and emotional problem of 
children.

Permission were obtained from the ethical 
committee of SVNIRTAR. Perceived Stress Scale, 
Hamilton Anxiety Scale, Hamilton depression Scale, 
Care giver burden Scale and Child Behaviour checklist 
were administered and recorded after informed consent 
and sociodemographic data.

Results
Table-1: (Sociodemographic Data)

No of patients (n) ASD(N=23) CP(N=21)
Age in Years (Mean± SD) 4.6±1.72 3.7±2.1
Gender Male 22 16

Female 1 5
Family 
structure

Joint 6 8

Nuclear 17 13
Family 
occupation

Business 5 3
Cultivation 0 8
Employed 18 10

Level of 
education of 
parents

Under Matriculate 0 3
Matriculate 2 4
Graduate 19 14
Post Graduate 3 0

The groups were similar with respect to size (mothers 
of ASD children =23 & mothers of CP children=21). 
Mean age of the children with ASD & CP is 4.6±1.72SD 
& 3.7±2.1 SD years respectively.

Table-2 (Comparison of stress and psychosomatic 
properties of mother of ASD and CP Children)

Outcome 
measures

ASD 
(Mean±SD)

CP 
(Mean±SD)

P Value

PRSS 30.21±7.34 24.76±7.41 0.014*
HAM-A 21.56±15.56 22.66±2.12 0.005*
HAM-D 10.17±4.0 11.61±5.38 0.940

*p value is significant

Mann –Whitney U test compared the stress, anxiety 
and depression between mothers of children with ASD 
and CP children (Table-2). There is significant level of 
increase in stress between the mothers of children with 
ASD is more as comparison to CP children (p<0.01).
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Similarly, the test revealed the significant level of 
anxiety in mothers of children with ASD vs CP children 
(p<0.05). But no significant level of depression persists 
between the groups.

Table-3 (Co-relation between child behavior to 
stress and psychological distress).

Outcome measures CBCL p value
PRSS r=.353 0.01*
HAM-A r=-.131 0.398
HAM-D r=-.148 0.336

 *p value is significant

Statistically significant positive correlation between 
child behavior (CBCL) and maternal parenting stress 
(PRSS) in Pearson’s correlation test (p< 0.05, r =.353) 
which indicates that child problem behavior was 
positively associated with parenting stress. There is no 
significant correlation found between child behavior 
(CBCL) to maternal anxiety (HAM-A) and also to 
maternal depression (HAM-D).

Discussion
In our study mothers of ASD children had higher 

levels of stress and anxiety than mothers of CP children 

which corroborate with child problem behavior was 
associated with elevation in parenting stress22. The 
cause for the relationship between parenting stress, 
anxiety and child problem behavior may be supported 
by Hasting’s model16. This transactional model suggests 
child problem behavior leads to increase parenting 
stress which in turn disrupts parenting behavior and 
these behaviors give feedback to increase child problem 
behavior17. So Parenting stress stems from a complex 
combination of the parent, the child and the interaction 
between them23.

The parenting stress in mothers of children with 
ASD is more than mother of children with CP. One 
of the reasons may be, autism has no biological 
marker hence very difficult for the parents to accept 
the condition. Some parents experience confusion and 
helplessness as child with autism are mostly physically 
normal and healthy at birth and initial years but then 
child experiences a regression with social nonresponsive 
and aloofness. After diagnosis of ASD, parents become 
distressed and hopeless when they need educational, 
social and professional support and find very little 
help specific to autism and patients have no space in 
the broader society on their own, which becomes very 
much challenging for the parents16. As many children 

with autism look normal and people often mistake that 
the behavioral problems and social inappropriateness 
is blamed on parent’s carelessness or unable to handle 
the child, which make parents extremely frustrating and 
stressed than other disabilities 24. There is no significant 
depression in mothers of both the groups. This may 
suggest that the patients recruited for the study have 
positive perception or hope for the improvement, as they 
are in continuation of institution based therapy25.

In this study CBCL & PRSS is significantly 
positively correlated which indicates that child 
behavioural problem is directly proportional to parents’ 
stress and there is a bidirectional relationship exists 
between behavior problems and parenting stress16. 
The elevations in behavior problems of children lead 
to increase in parenting stress over time, and high 
parenting stress leads to increase in behavior problems 
in children26.

Limitations & Future Implications
Longitudinal research and specific intervention may 

be synthesized on child specific behaviours influencing 
on parental distress.

Conclusion
Parenting stress in mothers of children with ASD 

reported higher levels of stress and anxiety than mothers 
of children with CP and child problem behavior was 
associated with elevation in parenting stress.

Conflict of Interest: NIL

Source of Funding: self

References
1. Gagliardi C, Maghini C, Germiniasi C, Stefanoni 

G, Molteni F, Burt DM, Turconi AC. The effect of 
frequency of cerebral palsy treatment: a matched-
pair pilot study. Pediatric neurology. 2008 Nov 
1;39(5):335-40.

2. Aisen ML, Kerkovich D, Mast J, Mulroy S, Wren 
TA, Kay RM, Rethlefsen SA. Cerebral palsy: 
clinical care and neurological rehabilitation. The 
Lancet Neurology. 2011 Sep 1;10(9):844-52.

3. Shanbhag DN, Krishanmurthy A. Mental health 
and quality of life of caregivers of individuals with 
cerebral palsy in a community-based rehabilitation 
programme in rural Karnataka. Disability, CBR & 
Inclusive Development. 2011;22(3):29-38.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  81

4. American psychiatric association (APA) 2000.
5. Montes G, Halterman JS. Psychological functioning 

and coping among mothers of children with autism: 
A population-based study. Pediatrics. 2007 May 
1;119(5): e1040-6.

6. Hartley SL, Barker ET, Seltzer MM, Floyd FJ, 
Orsmond GI, Greenberg JS, et al. Divorce in 
families of children with an autism spectrum 
disorder. Journal of Family Psychology. 2010; 
24:449–457.

7. Parish SL, Seltzer MM, Greenberg JS, Floyd F. 
Economic implications of caregiving at midlife: 
Comparing parents with and without children 
who have developmental disabilities. Mental 
Retardation. 2004 Dec;42(6):413-26.

8. Shu BC. Quality of life of family caregivers of 
children with autism: The mother’s perspective. 
Autism. 2009 Jan;13(1):81-91.

9. Hung JW, Wu YH, Yeh CH. Comparing stress 
levels of parents of children with cancer and 
parents of children with physical disabilities. 
Psycho‐Oncology: Journal of the Psychological, 
Social and Behavioral Dimensions of Cancer. 2004 
Dec;13(12):898-903.

10. Wanamaker CE, Glenwick DS. Stress, coping, 
and perceptions of child behavior in parents of 
preschoolers with cerebral palsy. Rehabilitation 
Psychology. 1998;43(4):297.

11. Baker BL, Blacher J, Crnic KA, Edelbrock C. 
Behavior problems and parenting stress in families 
of three-year-old children with and without 
developmental delays. American Journal on Mental 
Retardation. 2002 Nov;107(6):433-44.

12. Hodapp RM, Ricci LA, Ly TM, Fidler DJ. The 
effects of the child with Down syndrome on 
maternal stress. British Journal of Developmental 
Psychology. 2003 Mar;21(1):137-51.

13. Abbeduto L, Seltzer MM, Shattuck P, Krauss 
MW, Orsmond G, Murphy MM. Psychological 
well-being and coping in mothers of youths with 
autism, down syndrome, or fragile X syndrome. 
American Journal on Mental Retardation. 2004 
May;109(3):237-54.

14. Eisenhower AS, Baker BL, Blacher J. Preschool 
children with intellectual disability: syndrome 
specificity, behaviour problems, and maternal well‐
being. Journal of Intellectual Disability Research. 
2005 Sep;49(9):657-71.

15. Kasari C, Sigman M. Linking parental perceptions 
to interactions in young children with autism. 
Journal of autism and developmental disorders. 
1997 Feb 1;27(1):39-57.

16. Hastings RP, Brown T. Behavior problems of 
children with autism, parental self-efficacy, 
and mental health. American journal on mental 
retardation. 2002 May;107(3):222-32.

17. Estes A, Munson J, Dawson G, Koehler E, Zhou 
XH, Abbott R. Parenting stress and psychological 
functioning among mothers of preschool children 
with autism and developmental delay. Autism. 
2009 Jul;13(4):375-87.

18. Cohen S, Kamarck T, Mermelstein R. A global 
measure of perceived stress. Journal of health and 
social behavior. 1983 Dec 1:385-96.

19. Hamilton MA. The assessment of anxiety states by 
rating. British journal of medical psychology. 1959 
Mar 1;32(1):50-5.

20. Hamilton M. The Hamilton rating scale for 
depression. In Assessment of depression 1986 (pp. 
143-152). Springer, Berlin, Heidelberg.

21. Nakamura BJ, Ebesutani C, Bernstein A, Chorpita 
BF. A psychometric analysis of the child behavior 
checklist DSM-oriented scales. Journal of 
Psychopathology and Behavioral Assessment. 
2009 Sep 1;31(3):178-89.

22. Feizi A, Najmi B, Salesi A, Chorami M, Hoveidafar 
R. Parenting stress among mothers of children 
with different physical, mental, and psychological 
problems. Journal of research in medical sciences: 
the official journal of Isfahan University of Medical 
Sciences. 2014 Feb;19(2):145.

23. Abidin R. The Parenting Stress Index-manual. 3rd. 
Odessa, FL: Psychological Assessment Resources.

24. Tripathi N. Parenting Style and Parents Level of 
Stress having Children with Autistic Spectrum 
Disorder (CWASD): A Study based on Northern 
India. Neuropsychiatry. 2015;5(1):42-9.

25. Gupta A, Singhal N. Positive perceptions in parents 
of children with disabilities. Asia Pacific Disability 
Rehabilitation Journal. 2004;15(1):22-35.

26. Baker BL, McIntyre LL, Blacher J, Crnic K, 
Edelbrock C, Low C. Pre‐school children with and 
without developmental delay: behaviour problems 
and parenting stress over time. Journal of Intellectual 
Disability Research. 2003 May;47(4‐5):217-30.



Management of Low Back Pain Through Ball and Balloon 
Activity in Peri-Menopausal Women: A Community Based 

Pilot Study

Nirupma Singh1, Rashida Begum2, Aisha Perveen3

1Assistant Professor (OT), 2Associate Professor (OT), Department of Rehabilitation Sciences, Faculty of Nursing 
and Allied Health Sciences, Jamia Hamdard, New Delhi, 3Assistant Professor, D/o TST(SUMER), Jamia Hamdard

Abstract
Background: Musculoskeletal complaints like Low Back Pain (LBP) are usually associated with faulty 
posture, suboptimal breathing pattern and trunk stability.

Objective: To study the effect of Ball and Balloon activity in the management of LBP in peri-menopausal 
women.

Method
Material: Ball (6 inches), balloon, mattress

Design: Prospective, experimental group control group, community based pilot study

Setting: Community

Participants: 20 subjects were taken for study and allotted into experimental and control group (N=10 in 
each group). Age: Between 40-50 yrs.

Intervention: Balloon blowing activity was performed by experimental group in supine position with the 
feet on a wall, hips and knee at 90-90 position and a ball between the knees. Activity was done four times and 
repeated for four times twice a day for 3 weeks. Control group was given ergonomic advice and precautions 
related to LBP.

Outcome measures: Modified Oswestry Low Back Pain Disability Questionnaire (MOLBPDQ), Visual 
Analogue Scale (VAS) and Spirometry.

Result: Statistical analysis showed significant improvement (p< 0.05) in MOLBPDQ (pretest mean 40.1, 
SD±1.13 and posttest mean 19.7, SD ±0.64) and VAS (pretest mean 8.6, SD±0.50 and posttest mean 4.9, 
SD±0.89) in experimental group. Spirometry scores were also improved.

Conclusion: Integrated co activation of deep abdominal muscles with pelvic floor, diaphragm and lumbo-
pelvic stabilization through Ball and Balloon Activity was found to be effective in managing LBA.

Keywords: Ball and Balloon activity, Ergonomic, LBP, Trunk stability, Spirometry

Introduction
Many muscles like diaphragm, Transvers Abdominis 

(Tr A) and muscles of the pelvic floor, are responsible 
for both postural control and respiration1,2. It is difficult 
to maintain an optimal balance of these muscles for their 
roles in respiration and postural stability 3,4. The pain 
that occurs between 12th rib and gluteal fold is defined 

as Low Back Pain (LBP) 5. Musculoskeletal conditions 
like Low Back Pain (LBP) is associated with suboptimal 
respiration and suboptimal posture. Faulty posture 
like increased lordosis and over lengthened / weak 
abdominals are usually associated with LBP 6,7. Chronic 
LBA patients have reported to have defects in posture 
and motor control 8. 

10.5958/0973-5674.2019.00137.0
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Richardson et al (2004) described coordinated 
action of Tr A and the diaphragm in respiration during 
tasks in which stability is maintained by tonic activity of 
these muscles. He concluded that during inspiration, the 
diaphragm contracts concentrically, whereas the Tr. A 
contracts eccentrically. The muscles function is reverse 
during exhalation with the diaphragm contracting 
eccentrically while the Tr A contracts concentrically 
9. Hodges et al (2001) noted that during respiratory 
disease the coordinating function between the Tr A 
and diaphragm was reduced 10. O’ Sullivan et al (2002) 
studied subjects with LBP (attributed to SIJ pain) 
and compared them to control subjects without pain. 
Comparing the respiratory rate, diaphragm and pelvic 
floor movement using the Real time ultrasound during 
Straight Leg Raising Test, he noted that subjects with 
pain had increased respiratory rate, descent of pelvic 
floor and a decrease in the diaphragm excursion as 
compared to normal subjects. O’Sullivan concluded that 
an intervention program focused on integrated control 
of deep abdominal muscles with normal pelvic floor 
and diaphragm function may be effective in managing 
LBP11.

The Ball and Balloon Activity is a conservative 
activity in which person can obtain optimal posture and 
respiration. It helps in restoring Zone of Apposition 
(ZOA) and spine to a proper position so that diaphragm 
performs at its optimal ability.

The ZOA is the area of the diaphragm covering the 
cylindrical or dome shaped portion which relates to the 
posture directly apposed to the inner aspect of the lower 
rib cage. ZOA is controlled by abdominal muscles and 
directs diaphragmatic tension. When ZOA is suboptimal 
it leads to 1. inefficient respiration and 2. weakened 
action of Tr A. The Ball and Balloon activity or 90 – 90 
Bridge with Ball and Balloon Technique is developed 
by the Postural Restoration Institute, Nebraska. It is 
designed to refurbish the ZOA and spine to a suitable 
position in order to permit diaphragm’s finest ability 
to perform it’s both roles (postural and stability) . This 
activity is performed in supine lying with feet on the wall 
and hip and knee in the 90-90 position and a ball (4”-6”) 
between the knees. This passive 90-90 position places 
the spine in relative flexion, posterior pelvic tilt and rib 
internal rotation. This position augments ZOA. Having 
a ball between the knees encourages adductor muscle 
activation and co contraction of pelvic floor muscles 12.

In this paper the researcher has attempted to utilize 

this technique on peri-menopausal subjects. This phase 
is characterized by irregular periods, increased weight 
gain and also constant low back pain 13,14. The most 
noteworthy thing regarding this technique is that it can 
be accomplished by subject in home setting.

 Objective of the Study
• To study the effect of Ball and Balloon activity in 

the management of LBP in perimenopausal women

Inclusion Criteria
• Normal healthy women with Low back pain since 

last three months

• Subjects who were willing to take part in the study.

Exclusion Criteria
• Any pathology or surgery for LBA

• Those who were taking any other treatment for LBA

Material and Method
Ball (5 inches), Balloon, Mattress

Design: Community based, pretest posttest 
experimental, prospective study

Outcome Measures used: Visual Analog Scale 
(VAS), Modified Oswestry Low Back Pain Disability 
Questionnaire (MOLBPDQ), Spirometry (Incentive)

Twenty female subjects of LBP, were taken for the 
study (N- 20) from the health center of a community 
center of south Delhi. They were randomly allotted in 
experimental and control groups (N-10 in each group). 
Age group-40 to 50 years. They were explained the 
intent and content of the study and informed written 
consent was taken.

Experimental group was given Ball and Balloon 
activity.

Position of the subject: Subject was made to lie on 
her back with feet flat on a wall. Hip and knees were 
in 90-90 angle. 5 inches ball was placed between the 
knees. Left arm was placed above the head and balloon 
was held in the Right hand. Subject was asked inhale 
through nose and as she exhale she was asked to perform 
posterior pelvic tilt so that low back touches the mattress. 
Feet should not press the wall. Subject should feel the 
thighs and inner thighs contract. Subject was asked to 
maintain this position throughout activity.
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Ball and Balloon Activity: Subject was asked to 
inhale through nose slowly and exhale through her 
mouth into the balloon. At the end of exhalation, tongue 
was pressed on the roof of the mouth to prevent the 
backflow of air in the balloon. After the pause of three 
seconds, subject was asked to again inhale through 
nose and exhale through mouth, stabilizing the neck of 
the balloon with the right hand. After the end of third 
breadth, the balloon was taken out of the mouth and the 
neck of the balloon was pinched with the right hand and 
air was out in the air. This activity was repeated for four 
times.

Subjects practiced this activity in the Health center 
of the Community center many times. Once they learn 
the activity correctly they were advised to do at their 
homes for three weeks twice a day. They were asked to 
visit researcher once a week for follow up.

The controlled group was given Ergonomic advice 
and precautions regarding LBP.

Pretest scores of VAS, MOLBPDQ and Spirometer 
(inspiratory volume) were taken on first day. Posttest 
scores were taken at the end of third week

Statistical Analysis
Statistical analysis was done using SPSS software. 

Two tailed paired t-test was done to test significance for 
VAS and MOLBPDQ outcome measures.

Interpretation
Graph 1: The pretest mean of VAS of experimental 

group reduced from 8.6 to 4.9 whereas there was very 
little difference was noted in pretest and posttest mean 

of control group (8.5 to 07). This means that there was 
improvement in pain in the experimental group.

The following table (Table Ia) is showing the 
comparison of pretest and posttest VAS scores in 

experimental group (paired, within group)

Mean 8.60 (pretest) 4.90 (postest)
SD +-.516 +-.876
t score -6.678
p value .000 (<.01)(Significant)

Table Ib showing the comparison of pretest and 
posttest VAS scores in control group (paired, within 

group

Mean 8.50 (pretest) 7 (posttest)
SD +- .527 +-.471
t score .429
p value .473 (> .01) (NS)

The p value of pretest and posttest mean of 
experimental group is .000 which is < .001 hence the 
results are significant. But the p value of pretest and 
posttest mean of control group is .473 which is > than 
.001 hence the results are not significant.

The 95% confidence interval of the difference is 
between-1.439 and-2.761.

Graph II: The pretest mean of MOLBPDQ of 
experimental group reduced from 40.1 to 19.7 whereas 
there was little difference was noted in pretest and 
posttest mean of control group (39.9 to 31.3). This 
means that there was much improvement in disability in 
the experimental group.
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The following table (Table IIa) is showing the 
comparision of pretest and posttest MOLBPDQ 

scores in experimental group (paired, within group)

Mean 40.10 (pretest) 19.70 (posttest)
SD +-1.197 +-.675
t score -20.723
p value .000 (Significant)

The following table (Table IIb) is showing the 
comparison of pretest and posttest MOLBPDQ 
scores in control group (paired, within group)

Mean 39.90 (pretest) 31.30 ()posttest
SD +-.994 +-1.636
t score .406
p value .689 (. 01) (NS)

The p value of pretest and posttest mean of 
experimental group is .000 which is < .001 hence the 
results are Significant. But the p value of pretest and 
posttest mean of control group is .406 which is > than 
.001 hence the results are Not Significant.

The 95% confidence interval of the difference is 
between-10.424 and-12.776

Interpretation: Graph III is showing that inspiratory 
volume has increased from 660 cc to 1050 cc in the 
experimental group. There was very negligible increase 
in inspiratory volume in the control group.

Discussion
Ball and Balloon is a simple, but not easy activity. 

All the subjects in the experimental group needed 2 or 

3 practice sessions to learn this activity correctly and 
perfectly. All the subjects of this pilot study, in the 
experimental group were from urban background and 
educated up to minimum 12th standard. Two subjects 
were working and the rest were housewives.

Lumber instability is the major cause of LBA 
(Sapsford RR, 1994). Core muscles are responsible for 
trunk and spine stabilization regardless of movement of 
extremities. Diaphragm, Tr A, multifidus muscle and 
PFM act as one unit at the center of functional kinetic 
chains (Richardson C, 2004).

In the comparison of the intensity of LBP and 
disability in subjects in the experimental group showed 
significant improvement (VAS pretest mean =8.6, sd =+- 
.504 and posttest mean= 4.9, sd=+_.894) (MOLBPDQ 
pretest mean = 40.1, sd = +_1.136, posttest mean = 
19.7, sd = +_0.646) (Ostello RW, 2005). As well as 
in the control group there was slight improvement in 
VAS score (pretest mean = 8.5, posttest mean = 7), and 
MOLBPDQ score (pretest mean = 39.9, posttest mean 
= 31.9).

The incentive spirometer was used to measure the 
inspiratory volume. The tool had markings of 600 ml, 
900 ml and 1200cc. Every subject was asked to practice 
once and then on the second time inspiratory volume was 
recorded. The mean pretest score of SIV improved from 
660 ml to 1050 cc (sd +_ 121.356, 156.669 respectively) 
in the experimental group (Koughlin CJ, 2005). Whereas 
there was negligible improvement in the control group.

None of the subject of experimental group reported 
any complaint like neck pain, headache, or any other 
discomfort during the period of study.

Limitations of the Study
1. Study could not be done on large number of subjects.

2. Daily monitoring of subjects could not be done

Futuer Recommendations
1. Study can be done on male subjects and also on all 

age groups.

2. Real time ultrasound can be used for measuring 
abdominal thickness and diaphragm length.

3. Proper spirometric tests can be done for measuring 
breathing parameters like inspiratory volume, 
expiratory volume, total lung capacity etc.
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4. Study can be done to study the effect of BB activity 
in COPD, posture and incontinence.

5. Study can be done in Hospital setting.

Conclusion
The Ball and Balloon activity is a perfect example 

of integrating co activated action of deep abdominals 
with pelvic floor and diaphragm. It was found to be 
effective in managing LBP and improving function in 
peri menopausal women.

Ethical Clearance: Informed consent taken from 
all subjects (It was a community based study)

Conflict of Interest: Nil

Funding: Not required
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Recreational Runners Using Multi Stage Shuttle Test: 
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Niyati Desai1, Richa Desai2

1Assistant Professor, Shrimad Rajchandra College of Physiotherapy, 2BPT, Shrimad Rajchandra College of 
Physiotherapy, Uka Tarsadia University, Maliba Campus, Bardoli-MahuvaRoad, Mahuva, Gujarat, India

Abstract
Background: Performance in long distance running has been associated with cardiovascular endurance of 
individuals. Elite runners can be categorized as individuals with high oxygen uptake capacities. Recreational 
runners are those who run to improve health and for fun.

Materials and method: Forty runners from Bardoli and Surti Runners groups were assessed for maximum 
O2 uptake. Individual were bifurcated into two Groups. Group A included twenty Elite runners and Group 
B included twenty Recreational runners. A value of VO2 max was assessed through multi stage shuttle test. 
The blood pressure and pulse rate was taken before and after the multi stage shuttle test. Unpaired t test was 
carried out for analysis of outcomes.

Results: All the runners were assessed for multistage shuttle test parameters. The level of shuttle, total no of 
shuttle and VO2 max showed extremely significant difference in elite and recreational runners.

Conclusion: It can be concluded that elite runners have higher cardiovascular fitness than recreational 
runners using multi stage shuttle test

Keywords: Cardiovascular Fitness, Multistage Shuttle test, Elite and Recreational runners.

Introduction
Performance in long distance running has been 

associated with cardiovascular endurance of individuals 
although other factors may also contribute1, 2. Elite 
runners can be categorized as individuals with high 
oxygen uptake capacities and good performance in 
terms of distance and time.3-6 Maximal oxygen uptake 
reflects the ability of the cardiovascular system to deliver 
oxygen to the working muscles. Thus, individuals with 
high VO2 max values have been regarded traditionally 
as possessing “endurance fitness” or “cardio-respiratory 

fitness”7. Various complex, expensive and time-
consuming laboratory-based tests to measure VO2 max 
are available. One such test, the 20-meter multi-stage 
shuttle run requires little equipment (principally a tape 
recorder) and is suitable for mass testing.8

Recreational runners can be categorized as 
individual who run to improve health. It is also defined 
individual who run for the fun. Thus, present study was 
carried out to compare maximum O2 uptake in Elite and 
recreational runners through multi stage shuttle test.

Materials & Methodology
A total 40 individuals screened for the present 

study and as per inclusion and exclusion criteria they 
were allotted in Group A and Group B. 20 participants 
were included in Group A and group B consist of 20 
participants. Inclusion criteria for the present study were: 
1) Both male and female elite and recreational runners 2) 
Age: 20-40 years and 3) participating in running for 1 
year at least. Subjects were excluded from the study if 
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they had a history of cardio-respiratory disease in past 
1 year, any personal history such as cigarette smoking 
or tobacco, any lower extremities injury or diseases 
in last 1 year, Subjects having Heart Rate (HR) < 50 
BPM or > 100 BPM at restand Subjects having Blood 
Pressure (BP) > 140/90 mm hg. Participants of both the 
groups were recruited from the runners of Bardoli and 
Surat Runners group, Gujarat, India. Participants were 
briefly explained about the study with detailed idea 
of evaluation and procedure. A written consent was 
obtained accordingly from each. The study was approved 
by the ethical committee of Shrimad Rajchandra College 
of Physiotherapy, UTU.

The base line assessment of the subject was done 
prior to the start of the study by evaluating the parameter 
such as: Blood Pressure (systolic and diastolic by 
sphygmomanometer), Pulse rate.

The Multi Stage Shuttle Test involved continues 
running between two lines 20-m apart in time to 
recorded beeps. The participants stand behind one of 
the lines facing the second lines, turning when signals 
by the recorded beeps. After about one minute, a sound 
indicates an increase in speed and the beeps was closer 
together. This continued each minute (level). When the 
lines were reached before the beep sounds, the subjects 
must wait until the beep sounds, the subjects were given 
a warning and must continue to run to the line, then 
turn and try to catch up with the pace within two more 
‘beeps’. The test was stopped when the subject failed to 
reach the line (within 2 meters) for two consecutive ends 
after a warning.

Result
All statistical analysis was performed using 

specific software (SPSS trial version) and the statistical 

significance level was kept at P<.05.To analyze 
cardiovascular fitness within the groups the student’s 
t-test was used. The demographic characteristics of the 
participants were analyzed using statistics such as mean 
and standard deviation. Table 1 shows demographic 
characteristics of both groups. The mean difference of all 
data was statistically not significant (P>0.050) baseline 
demographic and clinical data was comparable.

Table 1: Illustrates Demographic and Clinical Data 
of the participants in Group A and Group B

Demographic Data 
Elite Runners
(Group A)

Recreational 
Runners 
(Group B)

Age (Years) 22.34±3.32 24.35±4.59
Gender (M:F) 11:9 14:6 
Height (Cm) 169.95±6.97 164.10±8.20
Weight (Kg) 58.05±.31 63±10.89
BMI (Kg/M2) 20.57±3.04 23.41±3.86
*Data are Mean±SD (95% 
Confidence Intervals)

All runners were analyzed for the multistage shuttle 
test parameters (Level of shuttle, Total number of shuttles 
and VO2max). Data analysis showed that Level of Shuttle 
in Group A (11.05 ± 1.31) was higher than the Group B 
(4.45 ± 1.09), Total number of shuttles in Group A (98.05 
± 12.12) was more than Group B (31.95 ± 10.12). The 
level of shuttle and the total number of shuttles showed 
extremely significant difference between Group A and 
Group B. Data analysis showed that value of VO2max in 
Group A (51.64 ± 4.31) was higher than Group B (29.59 
± 4.22). The value of maximum oxygen uptake showed 
significant difference in Group A and Group B. (Table 2)

Table 2: Illustrates comparison of VO2max of participants in Group A and Group B

Outcome 
Measure

Elite Runners
(Group A)

Recreational 
Runners
(Group B)

p
Value

t
Value

Result

VO2max 50.99(46.83-61.96)
51.64 ± 4.31

29.20 (23.41-37.76)
29.59 ± 4.22

<0.0001 16.32 Significant 
difference

Discussion
The aim of the present study was to compare 

the cardiovascular fitness in elite runners (Group A) 
and recreational runners (Group B) and to assess the 
cardiovascular fitness multistage shuttle test was used.

In the present study, elite and recreational runners 
were assessed for their running parameters (running 
experience and running distance per week). The results 
of the study have shown that there was extremely 
significant difference in running distance when compared 
between elite and recreational group. Various studies 
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have already defined elite runners with a weekly training 
distance of 60-150 kilometers.9 Hence, elite group had a 
higher weekly running distance than recreational group. 
In present study, the weekly running distance is fifteen 
times more than recreational runners.

There was no significant difference found between 
elite and recreational group when compared for 
running experience. Hence, possible effects of running 
experience on elite and recreational runners in terms of 
cardiovascular fitness have been eliminated here.

A significant difference was found in level of shuttle 
and total no of shuttle completed between elite and 
recreational group. A median value for elite runners was 
11 which are three times higher than recreational runners 
when calculated for level of shuttle. Similarly, there was 
a significant difference of median value for elite and 
recreational group in terms of total no of shuttles, 96.5 
(median) and 31 (median) respectively.

Several studies have already documented that there 
is a linear relationship between oxygen consumption 
and running velocity.10,11,12 Hence, it is not surprising 
that elite runners have significantly higher vo2max than 
recreational runners as they have performed higher 
shuttle level and no of shuttles.

Literature states that maximizing Vo2max through 
training increases the running speed.13,14 Hence, for 
competitive elite runners, it is recommended to enhance 
their cardiovascular fitness through training as it will 
result in increased running speed and performance.

Limitations of the Study
Present study was conducted with a smaller sample 

size

Suggestion for Further Study
Further study addressing cardiovascular fitness in 

elite and recreational runners as per the category of 10 
kilometer, half marathon and full marathon participants 
can be studied.

Similar study on runners with other outcome 
measure than multi stage shuttle test can be used to 
assess cardiovascular fitness.

Clinical Implications
From the result of the study, we can state that 

recreational runners have low cardiovascular fitness when 

compared to elite runners. Hence, it is recommended to 
educate and train recreational runners to enhance their 
performance.

Conclusion
It can be concluded that elite runners have higher 

cardiovascular fitness than recreational runners using 
multi stage shuttle test.
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Abstract
Background: Smartphones and social media have expanded our universe. Electronic media use has a 
profound effect on development in adolescents. It has been reported that sleep quality deteriorates with 
increased use of technology.

Methodology: 220 adults from Dr. A.P.J. Abdul Kalam College of Physiotherapy, PIMS, Loni were 
randomly selected. The participants included were between age group of 18-25 years and those who were 
using smartphone for more than 3 years. Participants who denied to participate were excluded. Participants 
were evaluated for smartphone addiction and subjective quality of sleep using Smartphone Addiction Scale 
(SAS) and Pittsburgh Sleep Quality Index (PSQI). Objective measurement of sleep was carried out on these 
participants using Fitbit Charge 2 for 5 nights and then results were obtained.

Results: The result obtained suggested that Mean and Standard deviation value of SAS for 220 samples was 
82.92 ± 24.47 and PSQI was 4.9 ± 1.97. 54% were found to be addicted to smartphone. Percentage of awake 
time during night-sleep in these individuals was more and their sleep quality was poorer than non-addicted 
users.

Conclusion: The study concluded that there is a significant correlation between smartphone addiction with 
sleep quality and awake time.

Keywords: Technology, Smartphone Addiction, Poor quality of sleep, Polysomnography, Fitbit Charge 2™.

Introduction
The term Smartphone was first invented in 

1997, when Ericsson described its GS 88 “Penelope” 
concept as a smartphone with advanced features. 1 The 
Smartphone is willingly carried by a large segment of 
people, throughout the world. It provides integrated 
services from communication, computing and mobile 
sectors such as voice communication, messaging, 
personal information management applications, wireless 
communication ability as well as entertainment. 1 

Although mobile phones have a lot of positive effects 
their overuse can cause many problems and can cause 
harmful effects on our body as well as mind. 2, 3 Wide 
spread use of technology can lead to dependence. 3 There 
are adverse effects of overuse of smartphones which are 
observed in today’s world. Turel and Serenko claimed 
that smartphone addiction might be a type of non-
substance addiction. Kim et.al noted that smartphone 

overuse can be a sign of smartphone addiction. Reported 
effects of smartphone addiction include damaging 
fingers and forearms, injuries of the vertebrae of the neck 
and spine, as well as psychological and physiological 
disorders including depression, stress and anxiety. 4

Up till now, there are studies related to electronic 
media use and sleep in adolescents. It has been reported 
that subjective insomnia and poor sleep quality is 
associated with increased use of technology. Also, 
Song et al. (2010) suggested that adolescents’ Internet 
addiction was correlated with sleep-related problems 
respectively. 5 Poor quality of sleep can lead to sleep 
disorders like insomnia, hypersomnia, narcoplexy and 
cataplexy, sleep apnea syndrome, nightmare, night 
terror, somnambulism, nocturnal enuresis etc. 6

Increasingly studies have found that poor quality of 
sleep is associated with impaired daytime functioning 
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(e.g., Cain &Gradisar, 2010; Léger et al., 2010), 
depressive symptoms (Park et al., 2010), weaker 
immune system, body fatigue (e.g., Dinges et al., 1997; 
Nagane, Suge, & Watanabe, 2016), and eye syndromes 
(e.g., Waller, Bendel, & Kaplan, 2008). 7

The degree of smartphone addiction in an individual 
can be evaluated by using Smartphone Addiction scale 
(SAS) which is a valid and reliable tool in research that 
could distinguish smartphone addicted persons. It is a 
48 item scale which is divided into 6 subscales-daily-
life disturbance, positive anticipation, withdrawal, 
cyberspace-oriented relationship, overuse, and tolerance. 
The internal-consistency test of SAS result (Cronbach’s 
alpha) is 0.97.3

There are various subjective and objective ways to 
evaluate sleep. Subjectively, the Pittsburg sleep quality 
index (PSQI) (Buysse, Reynolds III, Monk, Berman 
&Kupfer, 1989), is a widely used tool which can measure 
sleep quality. It comprises of 19 self-rated questions and 
5 questions rated by the bed partner and can distinguish 
between good sleeper and a poor sleeper. 8 A PSQI global 
score >5 resulted in a sensitivity of 98.7 and specificity 
of 84.4 as a marker for sleep disturbances in insomnia 
patients. 5 Laboratory based- Polysomnography is 
considered the gold standard method to measure sleep 
objectively. However, since the device is very expensive, 
difficult to use and resource- intensive, other method or 
devices which are less cumbersome can be introduced to 
objectively measure sleep. 9, 10 In recent years a variety 
of mobile apps, wearable technologies and embedded 
systems have emerged that allows individuals to track 
the amount and the quality of their sleep in their own 
beds. 11 It is now easy to track one’s sleep through 
consumer wearable devices like Fitbit from the comfort 
of one’s home. 12 These smart wearables provide 
continuous, modest, and cost-effective collection of 
data. Although multipurpose wristworn devices present 
some limits with respect to accuracy, they are reasonable 
options for collecting data related to sleep. Long-term 
motion and biological data that patients generate in their 
living environment can be collected through device in-
built sensors (accelerometer, gyroscope, and heart rate 
sensors) in an operator-transparent way, by wearing this 
device. 13 One of these devices named Fitbit Charge 
2™ has 0.96 sensitivity (accuracy to detect sleep), 0.61 
specificity (accuracy to detect wake), 0.81 accuracy in 
detecting N1+N2 sleep (“light sleep”), 0.49 accuracy in 
detecting N3 sleep (“deep sleep”), and 0.74 accuracy in 
detecting Rapid-Eye-Movement (REM) sleep. 14

Therefore, Fitbit Charge 2™ sports band shows 
promise in detecting sleep-wake states and sleep stage 
composition and can be used as an alternative to measure 
sleep objectively.

Since smartphone addiction takes a toll sleep, this 
study was aimed at correlating smartphone addiction 
with subjective quality of sleep. 15 Along with this 
objectively measured sleep was also evaluated with 
Fitbit Charge 2™ and the differences between the sleep 
parameters of addicted and non-addicted individuals 
were compared.

Materials and Method
A total of 220 adults, aged between 18 to 25 

years, participated in this study. Participants were 
students from Rural Medical College, Pravara Institute 
of Medical Sciences, Loni, located in Maharashtra, 
India. The participants included in the study were 
those with age between 18 to 25 years and those who 
were using smartphones for more than 3 years. The 
exclusion criterion for participation in study was the 
participants who did not use smartphones. Before data 
collection, necessary permissions for the study were 
taken from ethical committee of institution (PIMS/
CPT/IEC/2018/585), and complied with the Helsinki 
declaration. All participants were informed about details 
of study and gave their written informed consent. After 
providing the necessary information about the study, 
screening forms, SAS and PSQI were given to the 
participants. In this study, the participants had to mark 
respective scores on the questions asked on the overall 
daily usage of smartphone. SAS has a total score ranging 
from 48-288 respectively. Higher the score more 
serious is the smartphone addiction. Sleep quality was 
assessed using the PSQI (Buysse, Reynolds III, Monk, 
Berman &Kupfer, 1989), which measures subjective 
sleep quality. It consists of 19 self-rated questions and 
5 questions rated by the bed partner. The 19 items 
are grouped into scores with the seven following 
components: subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbances, use 
of sleep medication, and daytime dysfunction. These 
component scores were added to a global PSQI score 
with a range of 0 to 21, with higher scores indicating 
worse sleep quality. Participants with score more than or 
equal to 5 were considered poor sleepers while those less 
than 5 were considered good sleepers. 5
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The participants were further assessed for objective 
measurement of sleep using sports band i.e. Fitbit charge 
2 in the study. In the objective measurement of sleep, 
each participant had to wear Fitbit Charge 2™ for 5 
weekdays while sleeping. Evaluation of sleep during 
weekend was excluded due to varied nature of sleep 
during these days. Every day the participant’s deep 
sleep, light sleep, rapid eye movements sleep (REM 
sleep), awake time was monitored and noted down for 5 
days. The information and the results of SAS and PSQI 
were further recorded and correlated to receive positive 
outcomes of association between them.

Findings
Out of total 220 participants 24% samples were 

between age group of 18 to 20 years, 25% samples were 
between age group of 21 to 23 years and 1% samples 
were between 24- 25 years of age. In this study, there 
were 125 (56.81%) females and 95 (43.18%) males.

The statistical analysis was done using Microsoft 
Excel 2010 and Instat software. Various statistical 
measures such as mean, standard deviation (SD), Karl 
Pearson’s Correlation Coefficient (r) and Student’s t-test 
(t), unpaired t-test (t) were utilized to analyze the data. 
Mean and Standard deviation (SD) value of Smartphone 
Addiction Score (SAS) for 220 samples was 82.92 ± 
24.47 and Pittsburgh Sleep Quality Index (PSQI) was 4.9 
± 1.97. Accordingly, 120 samples had high smartphone 
usage while 100 had low smartphone usage. Also, 134 
samples were poor sleepers and 86 samples were good 
sleepers.

When SAS was correlated using Pearson’s 
Correlation Coefficient (r) and Student’s t-test (t) with 
PSQI considering all the 220 samples, the result obtained 
was; r = 0.5088 and t = 42.571.The result was concluded 
to be extremely significant with, the P value is <0.0001. 
There was a positive correlation between SAS and sleep 
score.

When smartphone addicted users group (SA) was 
compared with non-smartphone addicted users (NSA) 
group to analyze objective measurement of sleep using 
unpaired t-test, considering awake time, t = 2.286 and 
its P value is 0.0232. The result was concluded to be 
significant. Other parameters like Light sleep (LS), 
Deep sleep (DS), Rapid eye movements (REM) showed 
insignificant results.

Table I: Mean and SD of SAS and PSQI correlating 
it with SA and NSA.

MEAN AND SD
SA N-SA

SAS 101.60 ± 11.86 59.43 ± 114.29
PSQI 5.60 ± 1.84 4.07 ± 1.56

In this study, 60.9% had poor sleep quality. The 
prevalence of poor sleep quality in young adults was 
found to be similar to other studies. 16 The present result 
of the study suggested that there is positive correlation 
between smartphone addiction and quality of sleep in 
young adults. Also, it was found that there were more 
male participants who were addicted to smartphones 
and had poor quality of sleep. This result was similar 
to that obtained in a study by Kurugodiyavar M D et 
al., who studied impact of smartphone use on quality 
of sleep among medical students which concluded 
that in medical students smartphone addiction affects 
sleep quality considerably and males are particularly 
additionally at risk of having poor sleep quality due to 
too much smartphone use. 15 This result can be attributed 
to the fact that dependence or overuse of smartphone 
can cause ill effects on sleep as they lead to exposure 
of either bright light of the screens or electromagnetic 
radiations or both. 15 In a study done by Loughran et 
al, it has been reported that there are changes in sleep 
electroencephalogram if a person gets exposed to 
smartphone before sleeping. 17 It has been suggested by 
different studies that production of melatonin is reduced 
on acquaintance to electromagnetic fields especially 
in the evening, reduced melatonin is the reason for 
impaired sleep quality. 15

Few mechanisms regarding the relationship 
between electronic media use and poor sleep are as 
follows: 1) Electronic media use may displace sleep; 2) 
using electronic media devices may be associated with 
cognitive, emotional or physiological arousal; 3) light 
emission of the screen of devices may affect sleep; and 
4) mobile phone use in the bedroom may disturb sleep in 
that received messages may awake adolescents at night. 18 
Also, Huber et al. (2002) reported that more smartphone 
use in the evening impacts on many physiological 
factors like quality of sleep and the melatonin regularity, 
maybe by impacting the brain activity –especially of 
the pineal gland which may also cause altered cerebral 
blood flow and brain electrical activity. 19 Study done 
by Demirci K et al., showed that daytime dysfunction, 
which is a component of sleep quality, was higher in the 
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high smartphone use group than in the low smartphone 
use group. The study also found positive correlations 
between subjective sleep quality, sleep disturbance, 
daytime dysfunction, and sleep quality global scores and 
SAS scores. 14

It was studied by Hysing et al that both during 
daytime and bedtime use of electronic devices can lead 
to short sleep duration, long sleep onset latency and sleep 
insufficiency and in turn reduced daily work engagement. 
20 Smartphone use for work at night increased depletion 
the next morning with its effects on sleep, was reported 
by Lanaj et al. 21

Furthermore in the present study, out of the 
objective parameters measured our study found that, 
the smartphone addicted users had significantly more 
awake time after sleep onset than non-addicted users. 
Participants who had higher scores of smartphone 
addiction reported to be more lethargic and inactive 
because of poor quality of sleep. It was observed in our 
study that addicted users generally slept late at night 
than the non-addicted ones and did not get sound and 
peaceful sleep which further resulted in sleepiness the 
next morning and lead to inactive lifestyle. This may 
lead to a vicious cycle leading to reduced physical 
activity and poor quality of sleep which can take a toll 
on professional as well as personal lives of youngsters.

Conclusion
There was a positive correlation between smartphone 

addiction and sleep quality concluding that Smartphone 
addicted users had poorer sleep quality than non-addicted 
users. Also, addicted users had more awake time after 
sleep onset than non-addicted users.
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Abstract
Purpose: The purpose of this study is to determine the appropriate density of foam that is best for improving 
balance in community dwelling geriatric population. Hence this study was conducted with low, medium and 
high density foams to determine which is more effective.

Materials and Method: The study included 30 participants randomized to 3 groups of 10 each. Group A 
was treated with low density foam, Group B was treated with medium density foam and Group C was treated 
with high Density foam. The intervention protocol included double limb standing, single leg standing, 
neck hyperextension, heel and toe raises, trunk rotations, walking in place, tandem standing and walking 
sideways. Pre and Post intervention Berg Balance Score was noted and results were obtained.

Results: The intra group comparison in Group A pre test value was 45.60±2.67 and post test was 54.40±1.95 
and mean difference was 8.80±2.34 and p value (p=0.000). In Group B pre test values was 46.00±2.01, and 
post test was 52.00±2.05 and mean difference was 5.40±0.69 with p value (p=0.000). In Group C pre test 
value was 48.50±1.58, and post test value after 1 month of intervention was 51.40±1.26 and mean difference 
was 2.90±0.87 with p value (p=0.000)

Conclusion: Balance training with Low density foam is more effective followed by medium density foam 
followed by high density foam in geriatric patients with balance impairment.

Keywords: Balance training, Different density foam, Unstable surface

Introduction
Balance is the ability to maintain the centre of 

gravity within the base of support.[1] Day to day activities 
such as maintaining static posture, remaining stable 
while moving from one place to another and performing 
activities of daily living require the body to maintain 
balance.[2]

Various systems in our body work in a integrated 
manner to maintain balance.[3] First is the afferent system 
that is important for identifying the body position and 
function, it consists of the visual system, somatosensory 
system and the vestibular system. Second is the efferent 

system which is responsible for maintaining the balance 
and performing the preventive strategies when balance 
is disturbed. The last is the CNS integration processes. 
This system is responsible for integrating the sensory 
information to produce desirable outcome by the motor 
system.[3]

Aging is an ongoing process that is time determined 
which mostly reflects the person’s chronological age 
and the process is unique to every individual. Geriatric 
population are termed as those who are aged above 
60 years and constitutes about 7.4% of the total world 
population.[4] It has been stated that roughly 30% of 
geriatric population have a fall at least once a year.
[5] With aging, common problems seen are, loss of 
bone density specially in women, degenerative bone 
diseases, arthritic conditions, muscle weakness, atrophy 
of muscle, visual impairment, hearing impairment and 
many more.[6] Due to one or more impairments, the 
elderly are at a risk of loss of balance.[7]
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With aging the acuity of vision reduces along with 
reduced depth perception, glare-contrast sensitivity, and 
accommodation. The loss of depth perception and due to 
loss of contrast sensitivity people fail to cross hurdles and 
trip and fall. With advancing age, there is deterioration 
of the vestibular function and the sense of perception is 
reduced.[8] With advancing age there is gradual decline 
in lean body mass, muscle strength and bone density.

With respect to central nervous system, slight 
decline in cognition is observed with aging which 
is more prominent in individuals with illness such 
as dementia, Alzheimer’s, Parkinson’s etc. Even a 
minor fall at this age can lead to serious damage such 
as fractures, cerebral hemorrhages, dislocations, soft 
tissue impairments and so on which often lead to serious 
limitations in functional activities.[9]

Many researches done in sports medicine have 
stated that training on unstable surface is more effective 
as compared to training on stable surface. While standing 
on unstable surface, more number of skin receptors on 
ventral aspect of the foot and mechanoreceptors in the 
joints and muscles are activated.[9] Due to increased 
recruitment of these receptors caused by postural sway 
on unstable surface, proprioception and body awareness 
in space is enhanced.[10]

Similarly balance training on foam pad produces 
similar effects as above by increasing the afferent input 
from these receptors to enhance the postural reactions.

The foam cushions are available in variety of 
sizes, shapes and densities. The size and shape do not 
determine the stability of the foams. It is the density 
measured in gm/cm 3 that determines how stable the 
foam will be. Low density foams are very soft and highly 
unstable where as higher density foams are more stable. 
The present study is intended to compare the effect of 
three different density foams(low density (23gms/cm 3), 
medium density (32gms/cm 3) and high density (40gms/
cm 3)) on balance training and determine which is the 
appropriate density for attaining maximum improvement 
in balance[4] Our research comprised of balance training 
programme for adults above 65 years of age which 
included performance-based exercises like double limb 
stance, single limb stance, neck hyperextension, tandem 
standing, trunk rotations, heel and toe raises, walking in 
place and side walking these exercises integrate two or 
more systems.

While various tools are available to assess balance, 
Berg Balance Scale is considered as a gold standard tool 
for assessment of balance in any given population. Berg 
Balance Scale has many variants like Modified Berg 
Balance Scale and Pediatrics Berg Balance scale. In this 
study we have administered the standard Berg Balance 
Scale. It comprises of 14 tasks which were divided 
into 6 static and 8 dynamic tasks that are performed in 
our routine activities and progress from easy to more 
difficult tasks. The tasks are as follows, sit to stand, 
standing unsupported, sitting with back unsupported, 
stand to sit, transfers, standing with eyes closed, standing 
with feet together, reaching forward with outstretched 
hand, picking object from the floor, turning to look 
behind, turning 360 degrees, stepping, tandem standing, 
and single leg standing.[11] Each of the task is scored 
on 5 points scale that is 0-4 where 0 means unable to 
perform and 4 means patient can perform the activity 
independently within the time and distance criteria. The 
total score is 56 in which score of 41-56 is low risk of 
fall, 21-40 moderate risk of fall and 0-20 is high risk of 
fall.[12]

This tool takes 20-25 minutes to administer. The 
inter rater reliability is 0.99 with internal consistency 
(cornbach α=0.96). The concurrent validity correlation 
with Tinetti balance sub test =0.91, with Barthel mobility 
=0.67.[14] Previous studies have proven to increase 
balance and reduce the risk of fall significantly with the 
help of foam pads. Hence this study was intended to find 
the exact density of foam required to gain maximum 
improvement in balance.

Method
Participants and Data collection: This is a 

randomised clinical study to compare the effects of 
different densities of foam on balance training in geriatric 
population after a balance training period of one month 
after the intervention. Sample size calculation was 
performed sample size was set to 30 subjects randomly 
allotted into 3 groups of 10 each. The participants were 
recruited from community old age homes in Belgavi 
Karnataka using Non- probability sampling. The 
eligibility of participants were decided according to 
following inclusion criteria: Community dwelling older 
adults, age group 65 years and above, Older adults able 
to walk without support, Subjects willing to participate 
in the study and Subjects with moderate to low risk of 
fall according to Berg Balance Scale. Exclusion criteria 
were the following: impaired comprehension, history of 
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clinical depression or progressive neurological disorder, 
lower extremity fracture or joint replacement and high 
risk of fall according to berg balance scale.

Intervention: Randomisation was performed by 
the participants themselves drawing an allocation slip 
from a sealed envelope with group allocation, that is, 
one Group A the low density foam group, Group B 
the medium density foam group and Group C the High 
density foam group. All 3 groups received balance 
training protocol for a period of one month performed in 
the old age home. The balance training was supervised 
by a physiotherapist to ensure safety. There was 100% 
attendance at the training sessions.

The balance programme consisted of the following 
exercises. double limb standing, single leg standing, 
neck hyperextension, heel and toe raises, trunk rotations, 
walking in place, tandem standing and walking 
sideways. It also included performing the exercises with 
eyes open first and then with eyes closed. Each exercise 
was repeated 3-5 times and consumed 15-20 minutes for 
administration.

Outcome measure: Berg Balance Scale was used as 
an outcome measure as it is considered a gold standard 
for assessing balance. It comprises of 14 tasks which 
were divided into 6 static and 8 dynamic tasks that are 
performed in our routine activities and progress from 
easy to more difficult tasks. The total possible score 
on the Berg Balance Scale is 56, which is supposed to 
indicate excellent balance. The Berg Balance Scale has 
been shown to yield measurements with excellent inter-
rater and test-retest reliability (intra class correlation 
coefficient [ICC]=0.98 and 0.97, respectively) and good 
internal consistency (Cronbach alpha=0.96)[10]. Pre and 
post intervention scores were recorded and subjected to 
statistical analysis to obtain results.

Results
The results were analysed based on improvement 

in Balance. The statistical analysis for the study was 
done using statistical product and service solution(SPSS 
version 23). Various statistical measures such as 
mean, standard deviation and test for significance 
such as paired ‘t’ test were used. Nominal data from 
patients demographic data i.e. age sex distribution were 
analysed using ANOVA with 10% level of significance. 
Comparison of pre and post intervention outcome within 
the three groups was done using ANOVA procedures.

Demographic Profile: The total number of 
participants in the study were 30 and total number of 
males were 6 and total number of females were 24. 
The mean age of the participants in group ‘A’ was 
76.90±5.48 years, mean age of participants in group ‘B’ 
was 77.30±6.66 and mean age of participants in group 
‘C’ was 72.30±4.03. The mean BMI of Group A was 
23.00±3.77, mean BMI of Group B was 23.40±3.37 and 
mean BMI of Group C was 24.00±3.83.

Table 1. Comparison of Group A, Group B and 
Group C with respect to mean age

GROUPS MEAN-AGE SD-AGE
GROUP A 76.90 5.48
GROUP B 77.30 6.66
GROUP C 72.30 4.03
TOTAL 75.50 5.78
P-value 0.097**

Table 2. Comparison of Group A, Group B Group C 
with respect to BMI distribution

GROUPS MEAN-BMI SD – BMI
GROUP A 23.00 3.77
GROUP B 23.40 3.37
GROUP C 24.00 3.83
TOTAL 23.47 3.56
P-value 0.829

Outcome Measure
The intra group comparison in Group A pre test value 

was 45.60±2.67 and post test after 1 month’s session 
was 54.40±1.95 and mean difference was 8.80±2.34 and 
p value (p=0.000).

Which was a significant improvement in balance in 
Group A. In Group B pre test values was 46.00±2.01, 
and post test value after 1 month of intervention was 
52.00±2.05 and mean difference was 5.40±0.69 with p 
value (p=0.000). Which was significant improvement 
in balance in Group B. In Group C pre test value 
was 48.50±1.58, and post test value after 1 month 
of intervention was 51.40±1.26 and mean difference 
was 2.90±0.87 with p value (p=0.000) which was 
improvement was improvement in balance in Group C. 
When subjected to statistical analysis for inter group 
comparison Group A was better than Group B and 
Group B was better than Group C with p value (p=0.000) 
showing statistical significance.
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Table 3. Comparison of Balance scores in Group A, 
Group B and Group C; pre and post intervention 
effects, mean difference, correlation and p-value

Groups
Pretest Posttest Difference 
Mean SD Mean SD Mean SD

Group A 45.60 2.67 54.40 1.95 8.80 2.34
Group B 46.60 2.01 52.00 2.05 5.40 0.69
Group C 48.50 1.58 51.40 1.26 2.90 0.87
P-value 0.017* 0.002* 0.000*

Conclusion
This one month balance training protocol with 

different densities of foam for older people with balance 
impairment and fear of fall assessed with Berg Balance 
scale as an outcome measure concluded that balance 
training is most effective on low density foam followed 
by medium density foam, followed by high density foam 
according to statistical analysis. Therefore low density 
foam (23 gms/cm3) is suitable for improving balance 
scores in older people.
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Abstract
Purpose: To assess the effectiveness of comprehensive body mechanics on pain and disability among staff 
nurses with low back pain.

Method: Quantitative, pre experimental one group pretest posttest design was used. Among 211 staff nurses 
working in male, female surgical and orthopaedic wards, adult ICU and postoperative ICU, 144 nurses 
with mild and moderate level of low back pain and disability were selected using consecutive sampling 
technique. The outcome variables were measured using Numerical Pain intensity scale and Oswestry low 
back pain disability questionnaire.

The intervention was comprehensive body mechanics in which the researcher provided video assisted 
teaching on ideal body mechanics for 5 minutes followed by demonstration of lower back rehabilitation 
exercises by video for 15 minutes. Return demonstration and practice of lower back rehabilitation exercises 
was carried out by the nurses daily for 15minutes for 10 days, under the supervision of the researcher. On 
the 3rd day, a pamphlet was distributed followed by assessment of the effectiveness of the intervention on 
the 10th day.

Results: There was a statistically significant difference before and after the intervention on pain (t = 17.18; 
p< .001) and on disability (t = 17.71; p< .001) among staff nurses with low back pain.

Conclusion: Lower back condition is a complex problem for certain occupational groups, such as nursing 
personnel. Comprehensive body mechanics is effective in reducing pain and disability among staff nurses 
with low back pain.

Keywords: Pain, nurses, low back pain, exercises.

Introduction
Musculoskeletal disorders are one of the most 

common public health problems. Work-related 
musculoskeletal disorder (WMSDs) is a major health 
problem among many professionals in the developing 
countries. Historically, back pain has been a major 
complaint, and nursing professionals are one at the 
highest risk due to their job related tasks. Low back pain 
is identified as one of the most common complaints in 
nurses with an estimation of 38%-67% in the American 
nurses, 73%-76% in German nurses1

The lifetime prevalence of non-specific low back 
pain is estimated at 60% to 70% in industrialized 
countries (one-year prevalence 15% to 45%, adult 

incidence 5% per year). The prevalence rate for children 
and adolescents is lower than that seen in adults but is 
rising. Prevalence increases and peaks between the ages 
of 35 and 552

The Prevalence rate of low back pain among 248 
nurses in Saudi Arabia was 53.2% and the factors related 
to high prevalence were physical work demand, shortage 
of qualified nurses and poor scheduling of work. A 
positive relationship was found between intensity of 
low back pain, total working hours of the nurses, patient 
handling activities and work stress3. The major three risk 
factors that led to low back pain were manual transfer of 
patients between bed/wheelchair and bath cart, perceived 
physical exertion, and psychological demands4.

10.5958/0973-5674.2019.00141.2
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A Self instructional module on knowledge and 
practice regarding body mechanics among nurses was 
found to be effective in improving the knowledge 
from 60% average to 100% with good knowledge and 
in the same manner, practice of body mechanics was 
also improved from 60% of average practice to 100% 
of good implementation of proper body mechanics5. 
The impact of ergonomic intervention on Nurses’ low 
back pain was found to have some improvement in the 
risk factors associated with low back pain6. Comparing 
the effect of proprioceptive neuromuscular facilitation 
(PNF) programme and core stabilization exercises 
on functional ability of nurses with chronic low back 
pain showed a significant improvement among those 
who underwent core stabilization exercises7. Back 
strengthening exercises reduces low back pain among 
nurses from 5.50 to 0.03 at p<0.05 after 30 days of 
practice8. Stretching Exercise Program was significantly 
effective, comfortable, relaxing and reducing low back 
pain among Taiwan nurses with significant reduction in 
visual analogue scale for pain and exercise self- efficacy 
scale before and 2,4 and 6 months after the exercise9.

Hence the hypothesis: There will be significant 
difference in the level of pain and disability among 
nurses before and after comprehensive body mechanics 
was tested in the current study.

Materials and Method
Study design: Quantitative, pre experimental one 

group pretest posttest design.

Setting: The study was conducted in the male and 
female surgical wards, male and female orthopaedic 
wards, adult and postoperative intensive care units, Sri 
Ramachandra Hospital, Porur, Chennai.

Samples: Nurses who were either male or female, 
willing to participate, had mild and moderate intensity 
low back pain and disability with scores between 1 
and 6 on numerical pain scale, working in adult and 
postoperative ICU, surgical and orthopaedic wards were 
selected as samples using non probability purposive 
sampling technique.

Nurses who were not available, pregnant, practicing 
back strengthening exercises or on any treatment for 
backache, have morethan 40% disability in Oswestry 
low back pain disability questionnaire and who have 
back pain associated with pathological conditions were 
excluded.

Ethical considerations: The study was conducted 
after the approval from the Institutional Ethics 
Committee, Sri Ramachandra University (CSP/16/
JAN/45/78). Participants were explained clearly about 
the study purpose and a written informed consent was 
obtained from all the participants before conducting the 
study. Confidentiality of the responses were assured and 
maintained throughout the study.

Instruments: Information obtained on their 
background variables, numerical pain rating scale and 
Oswestry low back pain disability questionnaire before 
and after the comprehensive body mechanics. The 
reliability of the tool was established by the Cronbach’s 
alpha method and the ‘r’ value obtained was.722.

Data collection procedure: The data collection 
period was one month from 11/07/16 to 7/08/16. The data 
were collected through self-administered questionnaire 
method. The data collection procedure was carried out 
in four phases. They are as follows:

Phase I: The total staff nurses in the selected wards 
and ICUs were 211 out of which, 150 were available and 
willing to participate. The remaining were not willing, 
antenatal, and on CL, LOP, week OFF.

Phase-II: The purpose and procedures of the study 
were explained to the participants and a written informed 
consent was obtained from them before conducting the 
study. Pretest was administered to assess the low back 
pain and disability among 150 nurses using numerical 
pain rating scale and Oswestry low back pain disability 
questionnaire through self administered method. At 
the end of pretest, 144 nurses were selected for the 
intervention as per sample selection criteria and 6 nurses 
who had severe level of pain and disability were not 
given the intervention.

Phase-III: The total sample of 144 nurses were 
divided into three groups, each group consisting of 
50, 50, 44 samples respectively. The first sample of 50 
nurses were further subdivided into group of 5-7 nurses 
per day from the six areas depending on their shift and 
their availability. They were asked to assemble in the 
classroom available in each ward and demonstration of 
comprehensive body mechanics and return demonstration 
was observed in the class rooms of the respective wards

On the first day, video assisted teaching on ideal body 
mechanics such as positioning of the legs, stretching of 
the back, bending at knees, sliding movement of the 
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legs during shifting the patient from bed to stretcher, 
stretcher to bed and within the bed, sitting and standing 
erect with the spinal cord straight was given for 5 
minutes. After teaching, the researcher demonstrated 
the lower back rehabilitation exercises such as single 
and both knee flexion, pelvic bridges, straight leg raise, 
trunk rotation, extension exercise, quadruped arm and 
leg raise, alternate arm and leg raise, prone leg lift, rear 
lift and standing back extension by video for 15 minutes 
followed by return demonstration by individual nurses 
with observation and corrections were given by the 
researcher. The teaching and demonstration was given 
in English language.

A pamphlet containing specific images of ideal 
body mechanics and demonstration of lower back 
rehabilitation exercise was given to all on the third day 
of intervention. The reason for issuing the pamphlets 
on the 3rd day was to make the nurses thorough with 
the exercises on the first 2 days and obtaining a return 
demonstration after which the pamphlet was given to 
them on 3rd day.

In this way 50 nurses were covered for the first ten 
days followed by 50 nurses for the second ten days and 
44 nurses for the third ten days.

Phase-IV: Posttest was conducted on the 10th 
day to assess the effectiveness of comprehensive 
body mechanics on low back pain and disability using 
numerical pain rating scale and Oswestry low back pain 
disability questionnaire.

Findings
The study found that among 150 nurses, 42% had 

mild level of pain, 54% had moderate level of pain and 
4% had severe level of low back pain. With regard to 
disability, 73% had mild disability, 23% had moderate 
disability, 3% had severe disability and 1% had crippled 
level of disability. The 4% who had severe low back pain, 
3% with severe level of disability and 1% with crippled 
level of disability were excluded from the study.

The comprehensive body mechanics was found to 
be effective in reducing low back pain and disability 
among nurses. There was a statistically significant 
difference (p<.001) in the mean scores of low back 
pain and disability before and after the comprehensive 
body mechanics intervention. After the intervention, the 
proportion of the nurses in the mild level of pain has 
been improved from 43.8% to 73.6%, and the 56.2% of 

the nurses in the level of moderate pain has been reduced 
to 26.4%. Similarly, 76% of the nurses who had mild 
disability has been improved to 97.2% and 24% of the 
nurses who had moderate disability has been reduced to 
2.1%.

Statistical significant positive correlation was found 
between low back pain and disability in pretest (r=.35 
and p<.001) and in posttest (r=.43 and p<.001). Hence, 
as the pain increases, disability also increases among 
nurses.

Statistical significant association was found 
between low back pain and age (p<.05), duration since 
last delivery (p<.05) and area of posting (p<.01). Also 
there was a significant association between disability 
and gender (p<.05), area of posting (p<.01) among staff 
nurses.

Conclusions
The study concludes that the comprehensive body 

mechanics is effective in reducing the intensity of low 
back pain and disability among staff nurses. It is also 
concluded that there is a positive correlation between 
low back pain and disability. Low back pain among staff 
nurses and disability is also influenced by age, gender, 
duration since last delivery, and area of posting.

Conflict of Interest: Nil

Source of Funding: Self funding

Ethical Clearance
Approved by the Institutional Ethics Committee, Sri 

Ramahandra University (CSP/16/JAN/45/78).

References
1. Asadi P, Kasmaei VM, Mahdi S, Ziabari Z, 

Zohrevandi B. The prevalence of low back pain 
among nurses working in Poursina hospital in Rasht, 
Iran. Journal of Emergency Practice and Trauma. 
2016; 2(1), 11-15. http://dx.doi.org/10.15171/
jept.2015.01.

2. Duthey BB. Priority Medicines for Europe and the 
World “ A Public Health Approach to Innovation 
” Update on 2004 Background Paper Background 
Paper 6 . 24 Low back pain. 2013;

3. Dajah S Al, Daghdi A Al. Prevalence and Risk 
Factors of Low Back Pain Among Nurses in 
Sudayr Region. IOSR Journal of Nursing and 



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  103

Health Science. 2013; 9(33):198–205. http://dx.doi.
org/10.9790/1959-04548196.

4. Ovayolu O, Ovayolu N, Genc M, Col-Araz N. 
Frequency and severity of low back pain in nurses 
working in intensive care units and influential 
factors. Pakistan Journal of Medical Science. 
2014; 30(1):70-76. http://dx.doi.org/10.12669/
pjms.301.3455.

5. Solaimanizadeh L, Jafari M, Pourhaji F, Nassehi 
A. Chronic Low Back Pain and Disability among 
Nurses: A Cross Sectional Study from Bam, Iran. 
International Journal of Musculoskeletal Pain 
Prevention. 2016;1(1):29–33.

6. Chandeu M. Work- related low back pain among 
clinical nurses in Tanzania. 2008;

7. Farooq MA, Awwal LM, Musa HA, Mustapha 
GA. Work-Related Risk Factors for Lower Back 
Pain Among Nurses In Ahmadu Bello University 
Teaching Hospital (ABUTH) Zaria - Nigeria. 

IOSR Journal of Nursing and Health Science. 
2015;4(3):20–5. http://dx.doi.org/10.9790/1959-
04352025.

8. Kochitty A, Devi S. A Study to Assess the 
Effectiveness of a Self Instructional Module on 
the Knowledge & Practice Regarding Proper Body 
Mechanics Among the Critical Care Nurses In 
Selected Hospitals of Pune. Journal of Advanced 
Scientific Research. 2015;6(4):13–21. ISSN: 0976-
9595

9. Vidya VP, D’Souza VF, Vinyamol TO, Machado 
V, Francis J, Gireesh GR, Dennis S. the Knowledge 
and Practice of Body Mechanics Among Staff 
Nurses: Descriptive Correlational Study. American 
International Journal f Research in Humanities, 
Arts and Social Scciences. 2014;124–6. 
Available from: http://iasir.net/AIJRHASSpapers/
AIJRHASS14-643.pdf



Effect of Task Oriented Activity Training on Improving 
Balance and Self Efficacy in Sub Acute Stroke

Sakina Katerawala1, Ravi Shah2, Murugan Sarvanan2

1Assistant Professor, Bhartimaiya College of Optometry and Physiotherapy, Vesu Road, Surat, Gujarat, India, 
2Lecturer, PG Guide, Sarvajanik College of Physiotherapy, Rampura, Surat, Gujarat, India

Abstract
Many interventions have been practiced and used for the rehabilitation of balance in stroke patients among 
which one of the approach is the task oriented activity. In the present study this approach has been used 
to evaluate its effectiveness on improving balance, self- efficacy and functional status in sub acute stroke. 
Thirty individuals were selected and divided into two groups of fifteen each, one group was administered 
conventional therapy and the other group was administered conventional therapy alongwith task oriented 
activity approach for four weeks (five days per week). Berg Balance Scale, Activity-specific Balance 
Confidence Scale, Timed Up and Go and Barthel Index were used prior before starting the therapeutic 
intervention and on last day of the intervention to assess the changes between the baseline and the post 
intervention. Independent t-test was used for comparing means between all the two groups. Paired t- test was 
used to compare the difference within the groups at two time periods –baseline and after 4 weeks. The results 
showed significant improvement in both the group administered with conventional therapy along with task 
oriented approach. With the mean difference found between the pre and post therapeutic measurements 
was much more in the experimental group in balance, self- efficacy (p > 0.00%) and functional status (p 
> 0.04%). So it concludes, that the present study provides evidence for the effectiveness of task oriented 
approach on improving balance, self-efficacy and functional status.

Keywords: Stroke, neuroplasticity, balance, self-efficacy, task oriented activity approach, Berg balance 
Score, Activities Specific Balance Scale, Timed Up and Go, Barthel Index.

Introduction
. Stroke has been defined as ‘rapidly developing 

clinical signs of focal (or global) disturbance of cerebral 
function, with symptoms lasting 24 hours or longer, or 
leading to death, with no apparent cause other than of 
vascular origin’..[1]

Balance is disturbed following stroke with 
impairments in steadiness, symmetry, and dynamic 
stability common. Problems may exist when reacting to 
a destabilizing external force (reactive postural control) 
or during self-initiated movements (anticipatory postural 
control). Disruptions of central sensorimotor processing 
lead to an inability to adapt postural movements to 
changing task and environmental demands and impair 

motor learning. Patients with stroke typically demonstrate 
asymmetry with most of the weight in sitting or standing 
shifted toward the stronger side. They also demonstrate 
increased postural sway in standing. Delays in the onset 
of motor activity, abnormal timing and sequencing of 
muscle activity, and abnormal co-contraction result in 
disorganization of postural synergies. Patients with 
hemiplegia typically fall in the direction of weakness.
[2] Self-efficacy is defined as a judgment of one’s ability 
to organize and execute given types of performances.
[3]

 Due to the impairments leading to difficulty in day 
to day activities, the individual loses his confidence in 
doing them which would again lead to detoriation of the 
motor function.

The rate and extent of recovery post stroke depends 
largely upon the initial degree of impairment, on an 
intact cortex adjacent to the lesion, and on the timing 
and intensity of the rehabilitation. Improvement of 
motor activity may occur post stroke because of the 
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recovery of marginally functional neurons and later due 
to reorganization or relearning of neural functions (i.e, 
neuroplasticity).[4]

Various therapeutic approaches can be applied after 
stroke based on neurophysiological, motor learning 
or orthopaedic principles. However, they do not 
specifically target balance, and there is no evidence that 
any of these approaches is more effective than another 
in promoting the recovery of postural control.[5] Among 
some approaches the below mentioned approaches are 
used for the stroke rehabilitation, they are as follows – 
treadmill alongwith backward walking, ground 
backward walking, proprioceptive activities, range of 
motion, stretching activities, strengthening activities, 
coordination tasks, and motor re education, aerobic 
exercises, visual feedback with rhythmic balance training 
(weight shifting) on a force platform, balance training 
using equipments like Smart Balance Master, task 
oriented activity approach[6,7,8,9,10]. Recently, evidence 
was found on improved walking ability not being 
associated with improved motor control of the paretic 
lower limb,[11,12] but rather with the development of 
compensation movement strategies[13], [14] and improved 
coping with loss of function in enhancing the ability to 
maintain balance over the non-paretic lower limb.[14,15]

Task-oriented approach, movement emerges as 
an interaction between many systems in the brain and 
is organized around a goal and constrained by the 
environment. Task-related practice is advocated during 
stroke rehabilitation to improve functional performance 
of daily activities such as walking and reaching to grasp 
objects.[16]

Many of the studies show that the Task Oriented 
Activity Training is helpful in improving in balance and 
self efficiency in chronic post stroke patients. But due 
to paucity of literature found on whether this training 
given to sub acute stroke patients helps to overcome 
balance related issues, reduce risk of falls and increase 
individual’s self efficacy. Also most of the studies done 
have targeted one of the activities like sit to stand, 
gait, etc, but very few literature is found on the overall 
parameters of the lower limb function such as walking in 
different ways such as obstacle walking, lateral walking, 
backward walking, walking with different speeds, 
stepping up and down, stair climbing, also balance was 
challenged in activities like close standing, reach out for 
targets while standing at the same position, maintaining 
balance on a wobble board, etc.

The present study was designed to determine the add 
on effect of task oriented activities training along with 
the conventional therapy on sub acute stroke patients for 
improving their balance and functional status.

Method and Materials
30 patients with subacute stroke were selected on 

the basis of the inclusion criteria like first occurrence of 
stroke diagnosed by CT or MRI or diagnostic medical 
reports by a neuro physician, age between 35 to 65 years, 
duration after stroke between 4 weeks to 6 months, 
mini mental scale score of more than 24, Brunnstorm 
voluntary control (BRS) grade 3 or more, participant 
ambulatory before stroke and doesn’t have any medical 
contraindication to walking. The patients having any 
other neurological disease or musculoskeletal disorders 
and any other sensory issues affecting balance were 
excluded.

Institutional Ethics Committee of The Sarvajanik 
College of Physiotherapy approved the study.

30 patients (25 males and 5 females), who met the 
inclusion criteria were allocated randomly into one of 
the two groups using quasi randomization procedure. 
The patients were informed about the study and a written 
consent was taken prior to this study. The patients were 
blinded of the intervention provided to them.

Pre test measurements of balance using Berg Balance 
scale (BBS) for balance, Activities-Specific Balance 
Confidence scale (ABC) for self efficacy, Timed Up and 
Go (TUG) for functional task and Barthel Index (BI) for 
activities of daily living were taken on Day 1 before the 
intervention started.

Group A was administered conventional therapy 
and Group B was administered conventional therapy 
along with task oriented approach.

Table 1: List of activities that were a part of task 
oriented approach given to the patients of Group B

Sitting and reach out for targets
Standing and reach out for targets
Close standing
Speed walking
Transfer from chair to chair
Balancing on a wobble board
Step up and step down activity
Lateral walking
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Walking to a particular distance
Walking backwards
Walking on an obstacle course
Ball kicking activity along with walking
Stair climbing

The intervention training for each individual of both 
the Group A and Group B was administered for 4 weeks 
with 5 days intervention in each week. The treatment 
session was of 60 minutes.

At the end of 4th week, all outcome measures were 
recorded as post test measurements using the same 
method as for pre test measurements.

Results
Descriptive statistics of mean and standard deviation 

for continuous variable were used. Independent t-test 
was used for comparing means between the two groups. 
Paired t- test was used to compare the difference within 
the groups, at baseline and after 4 weeks. Results were 
considered to be significant at p<0.05 and confidence 
interval was set at 95 %. All statistical analysis was 
performed using SPSS version 20.

Paired t-test values of control group and experimental 
group

Table 2: Pre and post comparisons of BBS

 (BBS) Mean SD t P
Control Pre 42.0 2.13

23.482 0.00
Post 46.26 1.90

Experimental Pre 41.4 1.84
33.31 0.00

Post 49.66 1.95

Table 3: Pre and post comparisons of TUG

(TUG) Mean SD t P
control Pre 20.56 1.09

8.374 0.00
Post 17.57 1.64

Experimental Pre 21.05 0.731 22.27 0.00
Post 13.40 1.093

Table 4: Pre and post comparisons of ABC

(ABC) Mean SD t P
control Pre 9.748 0.65 11.79 0.00

Post 12.29 1.12
Experimental Pre 9.66 0.66 46.63 0.00

Post 17.29 0.65

Cont... Table 1: List of activities that were a part... Table 5: Pre and post comparisons of BI

(BI) Mean SD t P

control pre 53.00 3.16 15.199 0.00

post 64.00 3.38

experimental pre 51.33 0.66 20.917 0.00

post 68.00 0.65

Discussion
The purpose of the study was to assess the 

effectiveness of task oriented activity approach given 
along with conventional therapy for improving balance 
and self efficacy among sub acute stroke patients.

The results showed significant improvement in both 
the groups i.e group administered with conventional 
therapy and group administered with conventional 
therapy along with task oriented approach. But the 
mean difference between the pre and post therapeutic 
measurements was found much more in the Group B.

Van de port et al conducted a systematic review 
including 21 high-quality RCTs. The results showed 
medium-sized, statistically significant effects in favour of 
task-oriented circuit class training for walking distance 
and gait speed and the TUG. No statistically significant 
effects were found for the step test or balance control 
measured by the BBS.[18] The findings of this present 
study contrast to the study mentioned above, support the 
increase in the gait speed and the TUG. But it does not 
support the no change in BBS. As there was significant 
increase in the score of BBS found in the study.

Wevers Lotte et al conducted a systemic review on 
effects of task-oriented circuit class training on walking 
competency after stroke which included 6 studies. 
This systematic review demonstrated medium-sized, 
statistically significant effects in favour of task-oriented 
circuit class training for walking distance and gait speed. 
No statistically significant effects were found for the step 
test or balance control measured by the BBS. Also most 
patients that were recruited for circuit class training 
showed relatively high scores on the BBS at baseline, 
which limits further significant change on this scale.[19]

The present study is in agreement with the results with 
an outcome of increase gait speeds.

Though studies mentioned above have very 
less difference or change in their outcomes after the 
interventions as contrast to the present study, but the 
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present study highlights some of the features which were 
included in the studies that would justify the change in 
their outcomes of the intervention. The present study 
included many activities in the form of task which were 
a part of the BBS which would might be the probable 
reasons for the improvements that were found in it, also 
the intervention that consist of additional task oriented 
approach consisted of activities such as Sit to stand’, 
‘Transfer from chair to chair’, ‘Balancing on wobble 
board’, ‘Reach out task’ along with these activities 
like walking with various speeds, obstacle walking, 
backward walking, stair climbing, step up and step 
down. These activities were goaled towards improving 
the balance of the patients with sub acute stroke in their 
day to day activities which were not much included in the 
studies discussed above. Also the improvement found 
in the conventional group was due to the therapeutic 
intervention administered to them, which was a holistic 
approach that included strengthening, stretching, 
walking and mat exercises in which their balance is 
challenged unlike the studies discussed above where 
one group were upper extremity activities as in the study 
of Salbach N. In studies by Van De Port, et al, Lotte 
Wevers, et. al, their baseline data of the patients with 
sub acute stroke chosen were already found to be higher 
therefore no significant change could be found but in 
the present study there were patients with sub acute 
stroke who had initially a low baseline data therefore a 
significant change was found in their improvement.[20]

Though both the groups showed improvement, but 
the group that received conventional therapy along with 
the task oriented approach showed its improvement 
in the scoring of the BBS which included tasks like 
‘standing feet together unsupported’, ‘picking up an 
object from the ground’, ‘turning 360 degrees’, ‘placing 
alternate foot on step or stool’, ‘tandem standing’ and 
‘standing on one leg’, which was found to be 49.26 as 
compared to the mean obtained prior intervention which 
was 41.44. This improvement was seen more in this 
group because the exercises more focused on activities 
like reaching out, balancing on wobble boards, stepping 
up and down. Also the patients with sub acute stroke’ 
gait speed measured by TUG was found to be increased 
more in this group because there were many tasks that 
focused on the gait of the subject like walking, speed 
walking, lateral walking..

Conclusion
Based on the results of the present study it can be 

concluded that the improvement found in the group 
who received conventional exercise therapy along with 
Task oriented activity approach in balance, self efficacy 
and functionality is unclear, as not a larger change has 
been found in functionality of the patient as compared 
to the statistical significance that has been shown above. 
Thereby, further studies are required to prove its clinical 
significance.

Limitations
Limited sample size

Longer duration for treatment can be taken under 
consideration
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Abstract
Stroke is an medical condition that causes brain damage, leading to disability and mortality. Walking 
impairment are the most common problems in stroke survivors, occurring in 39 to 90 of all cases. In stroke 
walking is more affected due to foot drop, Due to foot drop there is not proper clearance of foot and toes 
during walking .

Objective: To find the effect of combination of AFO and FES on foot drop in stroke individuals.

Materials and Method: 20 subjects diagnosed with foot drop in stroke survivors were taken in this study.10 
subjects included in group A who received conventional physiotherapy with modified dynamic ankle foot 
orthosis, and other 10 subjects were included in group B who received only conventional physiotherapy.

Result: Walking speed was improved in group A who received modified dynamic orthosis with conventional 
physiotherapy (0.55± 0.2)

Conclusion: We found that Modified Dynamic orthosis is effective in improving walking speed performance 
in patients with foot drop in Stroke individuals.

Keywords: Functional electrical stimulation, ankle foot orthosis, dynamic ankle foot orthosis.

Introduction
Stroke is an medical condition that is mainly causing 

brain damage, leading to disability and mortality[1]

In most countries stroke is being considered as 
the major causes of disability[2] .Hemiplegia is the 
common problem caused by stroke, there is impairment 
of one side of body[3].Walking impairment is the most 
prevalent disabling problem in stroke individuals, which 
is 30 to 90% of all cases[4] Walking is affected due to 
foot drop there is not proper clearance of foot and toes 
during walking[5] There is loss in tone of dorsifleoxor 
muscles and increase in tone of plantar muscle[6]. Ankle 

foot orthosis are frequently prescribed for correcting 
ankle joint alignment, and to reduce energy expenditure 
during ambulation, Conventional treatment currently 
used to correct foot drop in some of places are hinged or 
rigid plastic orthosis to eliminate foot dragging during 
the swing phase and allow contact during stance phase[7].

To compensate loss of function and to treat weak 
muscles Functional electrical stimulation is used, it may 
be applied over head of fibula where nerve is superficial 
and second electrode over tibialis anterior muscle 
group[8]. Currently it is believed that FES is most helpful 
invention towards enhancing motor abilities in patients 
with motor disabilities[9] This devices are used for active 
foot and toe clearance during swing phase of walking 
by stimulating dorsiflexors which will decrease muscle 
atrophy, and improves gait pattern and walking velocity 
during walking[10] In spite of the prospective advantages 
of FES system, however further studies are needed to 
make the use of FES system to stimulate dorsiflexors 
and improve walking and balance abilities[11] Thus we 
are going to assess the individual by 10 meter walk test 
post assessment will be done after 2 months. Moreover 
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plantar flexors are not more affected, that is why most 
of the ankle foot orthotics are designed for foot drop 
prevention[12].We found two types of literatures on ankle 
foot orthotic devices; one type focusing on design and 
construction and another type focusing on evaluation of 
gait wearing[13] The literature available on effect of AFO 
limited, so in these study the research is to look the input 
of a model of dynamic ankle foot orthosis for therapeutic 
outcome in stroke with foot drop individuals

Materials and Method
This study was conducted in Krishna Institute of 

Medical Science Deemed to Be University, Karad, 
Maharashtra and a total of 20 cases selected according 
to the inclusion criteria were enrolled in the study 
from December 2018 to February 2019. All cases were 
diagnosed with foot drop in stroke survivors were taken. 
An informed consent form was signed by the subjects 
who were volunteering to participate in the study. These 
subjects were equally allocated into 2 groups i.e. Group 
A and Group B by simple random sampling method. 
Pre-treatment Speed of the individuals was carried out 
by 10 meter walk test[14]. Intervention period of 3 days/ 
week for 4 weeks was carried out. All the exercises were 
performed and showed to the subjects before starting 
with the intervention. Group A subjects underwent 
Conventional physiotherapy along with modified 
dynamic ankle foot orthosis[11] where Group B subjects 
were treated conventionally by giving exercises and 
electrical stimulation with 0-80 MA, at frequency of 40 
hz[1].After two months post treatment session assessment 
was done by 10 meter walk test

Statistical Analysis
Statistical analysis was done manually and by using 

the statistics software INSTAT so as to verify the results 
derived. The statistical analysis between the intra group 
was done by Paired ‘t’ test. Independent ‘t’ test was used 
for interpretation of post interventional values between 
Group A and Group B.

Results
Intra group analysis of all pre and post interventional 

values was done by Paired ‘t’ test. Inter group analysis 
of all values was done by using Independent ‘t’ test. Post 
intervention analysis of 10 meter walk test showed very 
significant difference between both groups (p= < 0.001).

Table Number 1. Maximum walking speed in 10 
meter walking task.

Variables Velocity m/sec

Parameters Conventional 
group (group b)
Maximum speed
Mean ±SD

Experimental 
group (group A)
Maximum speed
Mean ±SD

P-value

Walking 
speed m/
sec

0.47±0.2 0.55±0.2 <0.001

Data are expressed as mean ±SD, p< 0.001

Interpretation: Above table suggest that walking 
speed has been increased in experimental group as 
compared to conventional group, This suggest that 
modified dynamic orthosis is useful in improving 
walking speed.

Discussion
Stroke is an acute medical condition that mainly 

causes brain damage leading to disability and 
mortality[1]. The most common problem caused by 
stroke is impairment of one side of body which is called 
hemiplegia. In 2010, 30 individuals with sub-acute stroke 
were assigned to receive either physical therapy and 
functional electrical stimulation (FES group) or physical 
therapy alone control group both received conventional 
therapy for 60 min/day 5days a week for 12 weeks. The 
purpose of this study is to analyse the effect of modified 
dynamic orthosis on foot drop in individuals with stroke 
.In stroke individuals there is loss of motor control and 
there is difficulty to dorsiflex the ankle, The poor walking 
ability of stroke individuals is commonly caused by foot 
drop .There is difficulty in proper clearance of foot and 
toes during walking, leading to slapping of foot down 
on ground during the initial stance, instead of heal 
strike, and dragging of toes during the swing phase .To 
overcome these problem this research is conducted to 
examine the effect of modified orthosis in individuals 
with foot drop in stroke. Thus AFO and ELECTRICAL 
STIMULATOR were used for foot drop, but there a 
few literature study using combination of AFO and 
ELECTRICAL STIMULATOR for improving gait in 
foot drop individuals. According to inclusion criteria 
subjects will be taken in to this study, informed consent 
will be taken from the individuals who are willing to 
participate in this study Sample size of 20 subjects will 
be included in this study by random allocation method. 
Pre assessment will be done prior to the treatment 
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session by checking 10 metre walk test. Subjects will be 
divided in to two groups by lottery method that is Group 
A and Group B Group A [EXPERIMENTAL GROUP] 
and Group B [CONTROLLED GROUP]

Group A Was received conventional physiotherapy 
with modified dynamic orthosis, conventional 
physiotherapy will be for 1hr and gait training will be for 
another 1 hr. Group B was received only conventional 
physiotherapy that is STRETCHING, EXERCISES, 
ANKLE FOOT ORTHOSIS, ELECTRICAL 
MUSCLE STIMULATOR WITH PARAMETRES OF 
RECTANGULAR PULSE AT 300µs with intensity of 
0-80 MA at frequency of 40HZ .Conventional treatment 
will be for 1hr. 3 Times a week for 2 months[1]. The 
participants may have experienced less distress and 
increase confidence while walking. After 2 months 
Post treatment session assessment was collected. We 
observed significant changes after giving modified 
dynamic orthosis in 3 weeks by 10 meter walk test. 
The result of this study support previous findings and 
indicate modified dynamic orthosis is useful in treating 
and increases speed in individuals in foot drop in stroke.

Conclusion
We found that modified dynamic orthosis were 

effective in improving walking speed performance in 
patients with foot drop in stroke.

Source of Funding: Self

Conflict of Interest: Nil

References
1. Sukanta K Sabut, Chanda Sikdar, Ramkrishna 

Mondal, Ratnesh Kumar, Manjunatha 
Mahadevappaetal. Restoration of gait and motor 
recovery by functional electrical stimulation 
therapy in persins with stroke. Disability and 
rehabilitation, 2010 March; 32(19), 1594

2. Langhorne P, Bernhardt J, & Kwakkel, G, Stroke 
rehabilitation. The lancet neurology journal, 14 
may 2011 377(9778), 1693.

3. Langhorne, P., Coupar, F., & Pollock, A . Motor 
recovery after stroke: a systematic review. The 
Lancet Neurology, 8(8), 2009, 741

4. Goldberg S. R., Anderson, F. C., Pandy, M. G., & 
Delp, S. L. et al Contributions of muscle forces and 
toe-off kinematics to peak knee flexion during the 

swing phase of normal gait: an induced position 
analysis. J Biomech. 2004 May;37(5):731

5. Downing, A, Van Ryn, D, Fecko, A., Aiken, C., 
McGowan, S., Sawers, S. et al Effect of a 2-week 
trial of functional electrical stimulation on gait 
function and quality of life in people with multiple 
sclerosis. International journal of MS care, October 
2014, 16(3), 146

6. Barrett, C., Mann, G., Taylor, P., & Strike, P. 
A randomized trial toinvestigate the effects of 
functional electrical stimulation and therapeutic 
exercise on walking performance for people with 
multiple sclerosis, Multiple Sclerosis Journal, April 
2009, 15 (4), 493

7. Dobkin, B. H. . Rehabilitation after stroke. New 
England Journal of Medicine, 352(16), April 
2005,1677

8. Gater Jr, D. R., Dolbow, D., Tsui, B., & Gorgey, 
A. S, Effect of .Functional electrical stimulation 
therapies after spinal cord injury. Neuro 
rehabilitation journal, January 2011, 28(3), 231- 
235

9. Pereira, S., Mehta, S., McIntyre, A., Lobo, L., & 
Teasell, R. W.et al, Functional electrical stimulation 
for improving gait in persons with chronic stroke. 
Journal of topics in stroke rehabilitation, 201219(6), 
491- 498

10. Popovic, M., Curt, A., Keller, T., & Dietz, V. 
Functional electrical stimulation for grasping and 
walking: indications and limitations. Journal of 
spinal chord, 2001, 39(8), 403- 412.

11. Stein, R., & Prochazka, A. Impaired motor 
function: functional electrical stimulation Textbook 
of stereotactic and functional neurosurgery edition 
2,2009 (pp. 3047-3060): Springer.

12. R .Chin ,E .T .Hs iao-Wecks le r ,E .Lothe ta l . , 
“Apneumaticpower harvesting ankle-foot orthosis 
to prevent foot-drop,” Journal of NeuroEngineering 
and Rehabilitation,2009 vol. 6, no. 1, article 19.

13. K. A. Shorter, J. Xia, E. T. Hsiao-Wecksler, W. K. 
Durfee, and G. F. Kogler, et al “Technologies for 
powered ankle-foot orthotic systems:possibilities 
and challenges,”IEEE/ASMETransactions on 
Mechatronics,2013 vol.18,no.1,pp.337–347.

14. Bohannon, R. W. “Comfortable and maximum 
walking speed of adults aged 20-79 years: reference 
values and determinants.” Journal of Age Ageing, 
1997 26(1): 15-19



Comparison of the Effect of High Voltage Pulsed Current v/s 
Interferential Therapy on Pain and Womac in Patients with 

Knee Osteoarthritis

Sanjeev Kumar Singh1, Ronika Agrawal2, Razik Akbani3

1Associate Professor, 2Professor & Principal, 3P.T., M.A. Rangoonwala College of Physiotherapy and Research, 
Pune, Maharashtra

Abstract
Background: Osteoarthritis (OA) is the most common joint disorder in a large number of people older than 
65 years.

Aim: To compare the Effect of High Voltage Pulsed Current and Interferential Therapy on Pain & WOMAC 
in patients with Osteoarthritis of knee.

Methodology: 60 subjects were taken and divided into two groups- Group A-30 Subjects (HVPC & EXS) 
and Group B-30 Subjects (IFT & EXS). Subjects with Age group of 40-70 years, Unilateral Knee joint 
involvement, Diagnosed Case of osteoarthritis, Pain more than 4 weeks, WOMAC score more than 20 
and NPRS Score more than 3 and less than 10 were included in this study. Western Ontario and McMaster 
University Osteoarthritis Index (WOMAC) and Numerical Pain Rating Scale (NPRS) were the outcome 
measures used.

Results: showed improved scores in both the groups with group B showing more improved values.

Conclusion: the intervention given to both the group was shown to be effective, where the intervention 
given in Group B was found to be more effective therefore IFT with EXS has shown more Effective in 
Treatment of Osteoarthritis knee in reducing pain and disability.

Keywords: High Voltage Pulsed Current (HVPC), Osteoarthritis, Knee, Pain.

Introduction
Osteoarthritis (OA) is the most common joint 

disorder in a large number of people older than 65 years 
. Knee OA is more commonly associated with disability 
than OA of any other joint1. Prevalence increases with 
age, and radiographic abnormalities are present in 
more than 30% of persons older than 65 years, with 
approximately 40% of these persons being symptomatic2. 
Many Cases with osteoarthritis knee render with knee 
pain and edema which leads difficulty in performing 
ADLs . Prevalence of OA in India is reported to be in 
the range of 17 to 60.6% 3. In addition to this, impaired 
muscle function is frequently observed in patients with 
OA of the hip or knee4,5Cartilage is an avascular tissue, 
and the chondrocytes within it depend on diffusion and 
convection for nutrition. The cyclic loading induced 
by everyday activities produces deformations, pressure 

gradients, and fluid flows within the tissues that enhance 
this process 1,2,5,6.

High Voltage Pulsed Current (HVPC) has been 
used in therapy for many years (machines have been 
available since the 1940’s), yet while in many countries 
it is highly popular, in other countries its use is minimal. 
It is sometimes called ‘Twin Peak Monophasic’ which 
is more like a description of the machine output, and 
some authors include it in the Microcurrent group on the 
basis that the average current flow is almost certainly 
in the microcurrent range. Although high-voltage pulsed 
current (HVPC) is one of the therapeutic modalities used 
in the treatment of edema and pain12, its effectiveness 
in humans is not yet proven. This type of current is 
characterized by a twin-spike, monophasic waveform, 
generating a voltage greater than 150V and a low total 
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current (1.5 mA), with very short duration (5-100μs) and 
greater interpulse intervals.

The basic principle of Interferential Therapy (IFT) 
is to utilise the strong physiological effects of low 
frequency (<250pps) electrical stimulation of muscle 
and nerve tissues without the associated painful and 
somewhat unpleasant side effects of such stimulation. 
Interferential therapy utilises medium frequency currents, 
passed through the tissues simultaneously, where they 
are set up so that their paths cross & in simple terms 
they interfere with each other. This interference gives 
rise to an beat frequency which has the characteristics of 
a low frequency stimulation Therapeutic exercise in OA 
may prevent accelerated degeneration caused by disuse 
without causing further degeneration and pain as a 
consequence of joint deformity or incongruence. Several 
recent longitudinal studies conclude that carefully 
controlled exercise programs designed primarily to 
address OA of the knee are beneficial7,8,9 IFT is been 
used In Daily Practice to Reduce Pain and it has been 
proved that it is beneficial. Even HVPC is been proved 
to be useful but there is no study done on comparison of 
these 2 Modalities to Analyze which one is better.

Hence, this need of the study is to observe that which 
current/modality i.e (HVPS and IFT) is more effective 
on pain & ADL’s in Osteoarthritis knee

Metholody

• Study design: Comparative Study.

• Sampling: Convenient Sampling

• Sample size: 60-Group A-30 Subjects (HVPC & 
EXS) and Group B-30 Subjects (IFT & EXS)

 Inclusion Criteria

• Age group of 40-70 years

• Unilateral Knee joint involvement

• Diagnosed Case of osteoarthritis

• Pain more than 4 weeks

• WOMAC score more than 20

• NPRS Score more than 3 and less than 10.

 Exclusion Criteria

• Patient with any Knee Fracture

• Open wounds or a dystrophic component

• Patient with Metal Implants

• H/O Rheumatoid Arthritis

• H/O any motor/sensory deficit in affected knee 

• Patients with any other knee pathology.

Outcome Measures
1. Numerical Pain Rating Scale (NPRS)28 

(Reliability:  r = 0.96 and 0.95)

2. Western Ontario and McMaster University 
Osteoarthritis Index (WOMAC) (ICCs ranging from 
0.75 to 0.93)

Procedure
• A Convenient sample of 60 subjects between the age 

of 40 to 70 years were recruited for this study after 
screening the subjects according to the inclusion 
and exclusion criteria.. The subjects in Group A 
received High voltage pulsed current for 30 minutes, 
5 times a week for about 4 weeks . The high voltage 
stimulator was used with a direct monophasic pulsed 
current and twin spikes of 5 µs. Separate by an 
interpulsed interval of 75µs, monopolar stimulation 
was used with electrode placed around Knee and the 
current intensity was at submotor level i.e. too weak 
to elicitate a visible motor response. The frequency 
was 120pps.

• The subjects in groupB received Interferential 
Therapy for 20 minutes, 5 times a week for about 4 
weeks. The interferential therapy Unit was used with 
frequency 4000Hz, Beat Frequency of 80-100 Hz, 
Base-60Hz, Sweep- 40Hz and using Rectangular 
waveforms .Gradually the IFT output intensity was 
increased until the `normal’ tingling is encountered 
by the patient .

• Both the above Groups Received Exercises under 
supervision for 4 weeks after receiving respective 
currents. The exercises were progressed in every 
week. All exercises were given for 3 sets and 10 
repetitions.

• Week-1:

1. Isometric hamstring contraction

2. Terminal knee extension

• Week- 2

 Week1 Exercises were discontinued And following 
exercises were continued with Progression till 
Week 4.
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1. Dynamic quadriceps

2. Hamstring curls

• Week- 3

1. Dynamic quadriceps with adding 0.5 kg weight.

2. Hamstring curls with 0.5 kg weight

3. Mini squats32:

• Week- 4

1. Weight was increased to 1 kg in above exercises.

2. Partial lunges

Results
• Table 2 shows the Intragroup Analysis of mean of 

variables using paired t-test pre & post intervention 
in Group A (HVPC) indicating that there was 
significant difference observed in all the variables 
pre and post intervention (p < 0.05)

• Graph 2b shows Intragroup analysis of mean 
WOMAC score pre & post intervention in Group 
A. indicating the intragroup comparison of Mean 
values of WOMAC score. There was significant 
difference observed with p < 0.05

• Table 3 show the Intragroup analysis of mean of 
variables using paired t-test pre & post intervention 
in Group B (IFT).The above data indicates that 
there was significant difference in all variables 
intervention (p < 0.05) in Group B

• Table 4and graph 4a shows inter group comparison 
of mean difference (Pre and Post value) of NPRS 
in both the groups using unpaired t- test which 
was Significant with p value < 0.05 And Table 4 
and graph 4b shows inter group comparison of 
mean difference (Pre and Post value) of WOMAC 
in both the group using unpaired t- test which was 
insignificant with p value > 0.05.

Discussion
• The present study was done to Compare the effect 

of Interferential Therapy (IFT) and High Voltage 
Pulsed Current (HVPC) on pain and WOMAC in 
patients with Osteoarthritis knee where Group A 
was given (HVPC + EXS) and Group B was given 
(IFT + EXS). A total number of 60 subjects with 
chronic and Diagnosed case of Osteoarthritis knee 
Pain was Quantified using Numerical Pain Rating 
Scale (NPRS) Whereas Pain, Stiffness and Physical 

Function was assessed using WOMAC in subjects 
of both the Groups.

• The possible mechanism in reducing Pain could be 
decrease inflammation.A study conducted by Anna 
Polak et.al in 2013 suggest that the Mechanism 
that may promote healing is cellular electrotaxis 
of macrophages, neutrophils, and fibroblasts to the 
wound. Electrical stimulation (ES) activates the 
production of ATP and DNA, makes fibroblasts 
generate more collagen, and increases blood flow 
and capillary density.40-42A study conducted by 
Griffin suggest that HVPC promotes wound healing 
in the early stages of treatment. HPVC applied for 
5 days contributed to a significantly greater rate 
of healing in the HVPC group (p = 0.03).43The 
possible mechanism by which pain is reduced is 
activation of pain gait mechanism or improved 
blood flow therefore removal of waste metabolites 
or improved muscle strength or joint mobility.The 
exact mechanism of HVPC in relieving pain is still 
under research.Also a study conducted by Akarcali 
et al in 2002 to evaluate its use for Patellofemoral 
pain which concluded that it is effective as a pain 
management and there was a significant advantage 
in the HVPC group in terms of pain management 
early in the treatment phase at 3 weeks.A possible 
reason for increase of WOMAC Score could be 
decrease in pain or improved muscle strength, So 
Patients were able to perform their ADL’s without 
discomfort.

• In Subjects treated with IFT, Pain reduction could 
be due to analgesic effect produced due to its action 
on gate control mechanism.33-36. Shah et al. in 2007 
Suggested that IFT could stimulate local nerve cells 
that can have a pain reducing/anaesthetic effect due 
to potentially blocking the transmission of the pain 
signals or by stimulating the release of pain reducing 
endorphins44.Interferential therapy is widely used 
for pain control. The rationale for this was provided 
by gate control therapy of pain proposed by 
Melzack and Wall 37.The input of mechanoreceptors 
reduces the excitability of nociceptor responsive 
cells to pain generated stimuli, thus producing a 
presynaptic or segmental inhibition.Noble et al. 
demonstrated vascular changes i.e. vasodilatation, 
the most likely mechanism therefore is via muscle 
stimulation effects (IFT causing muscle contraction 
which brings about a metabolic and vascular 
changes) which helps to reduce pain38.A possible 
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reason for increase of WOMAC Score could be 
decrease in pain and muscle spasm or improved 
muscle strength So Patients were able to perform 
their ADL’s without discomfort.A Study Conducted 
by Pallab Das, Manas K Dan in 2017 to Compare 
IFT versus Ultrasound To reduce Pain and Improve 
Functional Ability in Osteoarthritis of Knee And 
they Found IFT to be beneficial than Ultrasound 
and they suggest that Pain reduction could be due 
to analgesic effect produced due to its action on gate 
control mechanism33-36.

• The pain reduction in group A can be due to 
decrease inflammation and or due to its action on 
Pain gait mechanism or this would have increased 
pain threshold level.The pain reduction in group B 
can be due to analgesic effect produced due to its 
action on gate control mechanism33-36. And even 
The penetration of IFT is deeper as it is a medium 
frequency current hence it is more effective than 
HVPC39 There was an equal effect on WOMAC 
because the exercises Given were same in both 
the groups because of which the muscle strength 
would have increased or joint mobility is improved 
or stiffness is reduced in both the groups and also 
there was reduction in pain in both groups hence 
patients were able to perform their ADL’s without 
discomfort.Increased muscle strength may have a 
positive effect on pain and function Bischoff and 
Roos recommend both aerobic and strengthening 
exercises to improve pain and function in patients 
with OA45

Conclusion
Thus in the present study the intervention given to 

both the group was shown to be effective, where the 
intervention given in Group B was found to be more 
effective therefore IFT with EXS has shown more 
Effective in Treatment of Osteoarthritis knee in reducing 
pain and disability.

Limitations and Recommendations
Limitations:

• Lack of literature about High Voltage Pulsed 
Current in relieving pain.

• Strength was not been assessed Pre and Post 
intervention.

Recommendations:

• Future studies can be done using Strengthening 
Protocol.

• Future studies can be done by using more different 
outcome measures.

Ethical clearence-the study was reviewed before the 
authorised ethical committe of the M. A rangoonwalla 
college of physiotherapy before commencement of the 
study.
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Abstract
Primary dysmenorrhea is the most common problem faced worldwide affecting majority of women. The 
present study is aimed to compare the effect of kinesiotaping and isometric exercises on pain in females with 
primary dysmenorrhea.

Materials and Method: In this randomized controlled clinical trial, 40 students females aged between 
18-25 years with primary dysmenorrhea were randomly assigned to kinesiotaping and isometric exercises 
group. Pain intensity was measured using Visual Analogue Scale (VAS) and premenstrual symptoms were 
assessed using Menstrual Distress Questionnaire (MDQ- C). Data were analyzed using paired and unpaired 
t-test. P<0.05 was considered statistically significant.

Results: Both kinesiotaping and isometric groups showed reduction in pain on VAS and MDQ (P<0.001). 
However in post treatment analysis, Kinesiotaping was proved to be better than isometric exercises.

Conclusion: Kinesiotaping seems to be an effective method for reducing pain in primary dysmenorrhea.

Keywords: Isometric exercises, Kinesiotaping, Pain, Primary dysmenorrhea.

Introduction
Dysmenorrhea is the occurrence of painful cramps 

during menstruation affecting quality of life. There 
are two types of dysmenorrhea namely primary and 
secondary. Prevalence of dysmenorrhea was reported as 
84.2% in India.(1)

Primary dysmenorrhea usually presents during 
adolescence, within three years of menarche. Pain 
usually starts in first menstrual cycle itself. Affected 
women experience sharp, intermittent spasms of pain, 
usually centred in the suprapubic area, which may 
radiate to the back of the legs or the lower back. There 
is no structural abnormality or pathology in Primary 
dysmenorrhea. It occurs due to increase in prostaglandin 
secretion resulting in increase in uterine activity thereby 
constricting the blood supply to tissue of endometrium, 
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which in turn breaks down and dies. These uterine 
contractions continue as they squeeze the old, dead 
endometrial tissue through cervix and out of the body 
through vagina. Due to these uterine contractions and 
the resulting temporary oxygen deprivation to nearby 
tissues, pain or “cramps” are experienced during 
menstruation.(2)

The Premenstrual syndrome has been described as 
the commonest psycho-neuro-endocrine-stress related 
disorder and is a major clinical entity affecting large 
fraction of female population. Symptoms occurring 
during primary dysmenorrhea include at least one 
of the first four symptoms like depressed mood, 
tension or anxiety, lower back pain, decreased activity 
changes in appetite. Physical symptoms include 
breast tenderness, headaches, bloating or distension of 
abdomen, and muscle pain. Other symptoms includes 
nausea, vomiting, diarrhoea, fatigue, nervousness and 
dizziness. Females are dependant on medications for 
pain and complementary or alternative medicine include 
vitamins, supplements, Transcutaneous Electrical 
Nerve Stimulation (TENS), acupuncture, medicinal 
plants aromatherapy, reflexology, acupressure, massage 
therapy, and exercises.(3)

10.5958/0973-5674.2019.00145.X
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Dysmenorrhea is the most common complaint 
of young female disturbing their quality of life and 
absenteeism from their work. Despite ongoing medical 
advances, many women still depend on medications to 
cope up with menstrual pain, which may result in drug 
addiction. A study by Sara et al showed that Isometric 
exercises helped in reducing Primary dysmenoorheal 
pain.(4) A study done byJung Hyug et al showed that 
Kinesio Taping and Hot Pack helps in premenstrual 
syndrome.(13) Another study revealed that Kinesio taping 
had significant effects on menstrual pain.(12)

No study was done to compare the effects of 
Isometric exercises and Kinesio-taping on menstrual 
pain. Thus, the aim and objectives of this study were to 
study compare the effects of kinesiotaping and isometric 
exercises on pain in primary dysmenorrhea. It was 
hypothesised that there is no significant difference (H0) 
or a significant difference (H1) between the effectiveness 
of Kinesio Taping and Isometric exercises on the pain 
and premenstrual symptoms in primary dysmenorrhea.

Materials and Method
The study design was experimental-clinical trial 

that was conducted on 40 subjects as calculated by 
formula through purposive sampling in PCMC area, 
Pune for 6 months. The inclusion criteria for this 
study were females between age group of 18-25 years, 
having regular menstrual cycle with menstrual pain 
score on VAS minimum 5. The exclusion criteria 
were subjects suffering from secondary dysmenorrhea 
that is associated with structural abnormality like any 
pathology, infection (like fibroid, endometriosis and 
ovarian cysts etc.), complaints of low back pain due to 
any other pathology, any skin infection, sensitive skin or 
allergic to Kinesio Tape and subjects on medication to 
reduce dysmenorrhea. The materials used for this study 
were Kinesio Tape (5cm x 5m) and Scissors.(Figure 1)

Figure 1: Materials used for the study Kinesio Tape 
(5cm x 5m) Scissors

Outcome Measures
Visual analogue scale (VAS)–is a unidimensional 

measure of pain intensity, determined by measuring 
the distance (mm) on 10cm line.(8) A higher score 
indicates greater pain intensity. Menstruation distress 
questionnaire (MDQ) Form C- is a standard method 
for measuring perimenstrual symptoms.(9) It is a 46-
item self-report inventory .Permission to access to 
use the scale taken from author Rudolf Moos through 
MINDGARDEN by info.mindgarden.com.

Procedure
Ethical committee approval was obtained. Subjects 

with primary dysmenorrhea fulfilling the inclusion 
criteria were selected. Written consent was taken from 
the selected subjects. 40 subjects were selected on basis 
of inclusion and exclusion criteria. Random allocation 
was done in 2 groups using chit method namely Group 
A which included 20 subjects that underwent Kinesio 
Taping and the Group B which included 20 subjects 
that underwent Isometric Exercises. Pre-treatment 
assessment of pain was done by taking menstrual history 
of each subject and pain intensity was scored using 
outcome measures, Visual analogue scale (VAS) and 
Menstruation distress questionnaire (MDQ)

 
Figure 2: Kinesio tape applied from below the navel 

to start of pubic hair



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  119

Figure 3: Kinesio tape applied on low back

Subjects in group A underwent taping a total of 
six times twice a week for about three weeks starting 
from 14 days before menstruation until its end. For this 
group, a piece of Kinesio tape, with corners cut in round, 
5 cm in width and 7–8 cm in length was applied right 
from below the navel and reached to where the pubic 
hair began(Figure2), and another piece of tape 10 cm 
in length was applied to make a cross shape with the 
first piece. Another piece of tape was applied to low back 
(Figure 3). Subjects in group B performed isometric 
exercises since the third day of their menstrual cycle 
5 days a week, two sessions a day, and 10 times per 
session for 8 weeks.

The protocol of Isometric Exercises were 1) Sleeping 
in supine position, facing feet to each other, pressing feet 
on each other, holding for 5 sec, and relaxing.2) Sleeping 
in supine position, putting feet crossed and pressing 
them on each other, holding for 5sec, and relaxing.3) 
Sleeping in supine position, bending knees and thighs, 
putting a pillow between two knees, pressing knees to 
each other, holding for 5secs, and relaxing.4)Going 
back to the third position, putting hand below waist 
and pressing waist to the ground, holding for 5sec, and 
relaxing.5)Sleeping in supine position, bending knees 
and thighs and trying to raise head and neck above the 
ground level, holding for 5sec, and relaxing.6)Sleeping 
in supine position, bending knees and thighs and trying 
to move head and neck toward the right thigh, holding 
for 5sec, and relaxing. After Completion of interventions 

post assessment of pain was done using VAS and MDQ.

Findings
Analysis of the experimental data was made 

possible by means of statistical tests. Statistical 
analysis was performed by using Graph Pad instat3 
and Microsoft excel. Descriptive statistics was to find 
out Mean, Standard Deviations for outcome variables. 
Paired t-test was used to analyse significant difference 
in pre post treatment VAS and MDQ values within the 
same group. Unpaired t-test was used to analyse the 
level of significance between the post mean values of 
VAS and MDQ of both the groups. Unpaired t-test was 
used to analyse the pre-treatment values between both 
the groups to check if they were comparable or not. 
Microsoft Excel was used to generate graphs and tables.

Result
Table 1: Showing pre and post treatment values of 

Group A and Group B on VAS and MDQ

Outcome 
Measures Group 

Pre 
Treatment
(Mean ±SD)

Post 
Treatment
(Mean ±SD)

p Value

VAS A(Kinesio 
Taping)

7.7900
±1.0398

5.8000
±1.10596

<0.00018*

B(Isometric 
Exercises)

8.3050
±0.92763

7.1500
±1.30243 0.0002*

p value 0.106 0.018*

MDQ A 85.7000
±23.94533

74.2500
±23.32578

<0.0001*

B 94.4000
±21.92907

88.2400
±23.3005

<0.0001*

p value 0.238 0.0768*

Table 1 shows pre and post treatment VAS values 
of group A (p value<0.0001), extremely significant and 
of group B (p value=0.0002),significant. The post mean 
value between group A and group B (p value=0.018), 
considered extremely significant on pain using VAS. 
Difference of group A was more than group B, which 
showed that the intensity of pain reduced more in 
kinesiotaping. The pre and post treatment MDQ values 
of group A (p value<0.0001),extremely significant and 
of group B (p value<0.0001) were extremely significant. 
The post mean value between group A and B (p value= 
0.076) were extremely significant on pain using MDQ. 
Difference of group A is more than group B, which shows 
intensity of pain was reduced more in kinesiotaping.
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Discussion
Primary Dysmenorrhoea causes significant pain and 

discomfort in majority of females. The increase in uterine 
production and release of prostaglandins at menstruation 
gives rise to abnormal uterine activity, causing uterine 
hypoxia and pain. Prostaglandins such as prostaglandin 
E2 and cyclic endoperoxides hypersensitise pain fibers 
in the pelvis and uterus. A reduction in prostacyclin may 
enhance uterine activity and vasoconstriction, which 
gives rise hypoxia and pain.

The first objective of this study was to study the effect 
of Kinesio-taping on menstrual pain. Kinesio taping 
is used for treating various musculoskeletal problems, 
created by Dr. Kenso Kase in 1970’s. It is based on use 
of special elastic strips, which mimics the density and 
elasticity of human skin. It is an auxiliary treatment 
that maximizes natural recovery ability and corrects the 
balance of the human body by adjusting electromagnetic 
flows on the skin, indirectly stimulating muscles or 
organs right under the skin using non chemically-treated 
tape. When the muscle is inflamed, the space between 
skin and muscle is constricted and outflow of lymphatic 
fluid is compromised. Kinesiotaping normalizes 
muscular function, increases lymphatic and vascular 
flow resulting in expansion of skin interstitial space. 
Kinesio tape applied to the lower abdomen would have 
stimulated the tactile fibres in the skin suppressing the 
pain sensitizing action of prostaglandin in the spinal 
cord, thereby reducing menstrual pain. Kinesiotaping 
applied, helps in reducing tension of pelvic area and 
thus reducing the compression by uterine contractions. 
Application of kinesiotape increases the blood supply to 
the area applied by vasomotor reflex, causing vasodilation 
of arteriole. Kinesiotaping helps in facilitating bleeding 
and excretion of wastes containing prostaglandin 
which causes contraction.(10)

The second objective of this study was to study the 
effect of Isometric exercises on menstrual pain. Isometric 
exercises strengthens pelvic muscles, facilitating 
bleeding, and facilitates excretion of wastes containing 
prostaglandin which causes contraction. Isometric 
exercises activate constant muscles which are of A-delta 
type and C fibres and reduce pain via inhibitory effects on 
pain.(4) The third objective of this study was to compare 
the effects of Isometric exercises and Kinesiotaping 
on menstrual pain. It was found that Kinesiotaping 
helped reduce the pain better than isometric exercises. 
Kinesiotaping increases proprioception by providing 

constant cutaneous afferent stimulation through 
the skin and decreasing pain through neurological 
suppression. It helps in realigning fascial tissue 
function by normalising muscle tension.(7) All these 
factors contribute in reducing pain.

Limitations and Scope of the Study
There is limited opportunity for long term follow-up 

as well as there are large number of questions in menstrual 
distress questionnaire which might have caused subjects 
not to properly answer the items. Further studies could 
involve kinesiotaping with other intervention for better 
effect

Conclusion
Considering the results of this study shows that 

Kinesio Taping is more effective on pain in primary 
dysmenorrhea as compared to Isometric Exercise. This 
study indicates the benefits of kinesiotaping on pain in 
primary dysmenorrhea which can be applied in severe 
pain, for immediate effect.
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Abstract
Purpose: The purpose of this study was to find out the effect of rhythmic stabilisation (RS) on pain and 
disability on chronic mechanical low back pain (CMLBP). 60 individual who had complaints of CMLBP 
were randomly assigned to one of the two groups: the RS group (n=30) and conventional group (n=30). The 
exercise program of the experimental group consisted of RS. The control group performed back muscle 
strengthening exercises. Over the course of four weeks, the groups participated in or performed strengthening 
exercises for 30 minutes, 5 times per week. Subjects were assessed a pre-test and post-test using Visual 
Analogue Scale (VAS) and Modified Oswestry Low Back Pain Disability (MOD) Questionnaire.

Results: The results showed that low back pain significantly improved in the experimental group, and that 
the MOD questionnaire significantly decreased. However, there were no significant changes in the control 
group.

Conclusion: This study showed that RS can be used to improve low back pain and disability. The findings 
indicate that the experimental group experienced greater improvement than the control group by participating 
in the rhythmic stabilization program.

Keywords: Chronic low back pain, rhythmic stabilisation, pain, disability

Introduction
Low back pain is an extremely common symptoms 

in the generalpopulation affecting up to 85% and is the 
most common disability in those under the age of 45. It 
is tiredness, discomfort, or pain in the low back region, 
with or without radiating symptoms to the leg or legs1. 
Population is facing number of obstacles in their daily 
life. The main causative factor that can cause low back 
pain is poor posture while sitting, standing, and lifting 
heavy weights2. Low back pain may be mechanical or 
non-mechanical in nature, and mechanical condition 
related with chronic low back pain. Mechanical pain 
is the general term that refers to any type of back pain 
caused by placing abnormal stress and strain on muscles 
of the vertebral column3. A number of interventions used 
to treat low back pain include the use of physical exercise 
aiming to activate abdominal and/or back extensor 
muscles with the goal of reducing pain and disability4. 
Exercise can be prescribed for patients with chronic low 
back pain with three distinct goals. The first and most 

obvious goal is to improve back flexibility and strength, 
and to improve performance of endurance activities. 
The second goal of exercise is to reduce the intensity 
of back pain. The third and most important goal of 
exercise is the reduction of back pain–related disability5. 
Neurophysiologic studies have linked pain development 
in the lumbar spine region with disturbances in the 
mechanoreceptors and probably with impairment of 
the superior proprioception centres. Therefore, exercise 
programs that enhance proprioception may be beneficial 
for managing chronic low back pain. Proprioceptive 
neuromuscular facilitation (PNF) exercises are designed 
to enhance the response of neuromuscular mechanisms 
by stimulating proprioceptors. The primary goal of 
proprioceptive neuromuscular facilitation treatment 
is to help patients achieve their highest level of 
function6. Rhythmic stabilisation is one a proprioceptive 
neuromuscular facilitation technique. Indications for 
rhythmic stabilisation include Limited range of motion, 
Pain particularly when motion is attempted. The rhythmic 
stabilisation technique uses alternating isometric 
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contractions against resistance, no motion intended. The 
therapist applies multidirectional resistance by placing 
manual contact on opposite sides of the body. As the 
patient holds the selected position applies resistance 
simultaneously in opposite direction7.

Methodology & Materials
Study Design: Experimental study.

Study Population: Patients having Low back pain 
for more than 3 months of duration were included as per 
the inclusion criteria.

Study Setting: Out-patient department of 
Physiotherapy, M.A. Rangoonwala College of 
Physiotherapy & Research Centre, Pune.

Sample Size: 60 subjects aged between 20 to 40 yrs.

Group A: Rhythmic stabilization (n=30) 

Group B: Conventional therapy (n=30) 

Study duration: 4 weeks

Inclusion Criteria:

1. Age 20-40 years.

2. Both male and female.

3. Back pain more than 3months.

4. Non-specific low back pain i.e mechanical

5. Pain intensity 1 to 6 on visual analogue scale

Exclusion Criteria: (Any history of) 

1. Sign of nerve root pain. 

2. Spine pathology.

3 . Spondylosis and spondylolisthesis. 

4. Past history of vertebral fracture.

5. Systemic disease like tuberculosis of spine

6. Abdominal surgery

7. Renal disease

8. Spondylitis

Outcome Measure

1. Visual analogue scale

2. Modified Oswestry Low Back Pain Disability 
Questionnaire

Study Method and Procedure
Study Participants

A convenient sample of 60 subjects between the age 
of 20 to 40 years included for this study after screening 
the subjects according to the inclusion and exclusion 
criteria. The subjects then divided equally into 2 groups 
by chit method: 

1. Group A received rhythmic stabilisation exercise

2. Group B received conventional therapy

Study Design

Subjects are evaluated at the beginning of the 
therapy and re-evaluated after 4 weeks. This is done to 
note the changes after the treatment.

Method: Subjects selected randomly following the 
inclusion and exclusion criteria, and evenly divides into 
2 groups:

Group A: (rhythmic stabilization)

30 subjects randomly selected in this group. They 
received rhythmic stabilisation exercises 5 times a week 
for 4 weeks with supervisions.

Rhythmic Stabilization

• Participants performed 3 sets of 15 repetitions at 
maximal resistance hold it for 8 sec for both lumbar 
flexors and extensors.

• Rest interval between the repetitions was for 30 secs 
and between sets was for 1 min.

• Total treatment was taken 30 mins

Procedure

• Resist an isometric contraction of the patient’s trunk 
flexor muscles. “Stay still, match my resistance in 
front”.

• Next, take all the anterior resistance with left hand 
and move right hand to resist trunk extension. “Now 
start matching me in back, hold it.”

• As the patient responds to the new resistance, move 
left hand to resist trunk extension. “Stay still, match 
me in back.”

• The direction of contraction may be reversed “Now 
hold in front again. Stay still. Now start matching 
me in the back.
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Group B: (Conventional Therapy)
Procedure

• 30 subjects randomly selected in this group. They 
received conventional back exercises 5 times a 
week for 4 weeks with supervisions for 2 weeks and 
2 weeks unsupervised.

• Group B regard as the control group which include 
conventional back exercises.

1. Cat and camel

2. Single Knee to Chest Stretch for both legs

3. Abdominal curl ups (one with only cervical flexion 
and second with half curl up)

4. Bridging

5. Unilateral straight leg lowering for both legs

• Each exercises performed for 10 repetition of above 
exercises with 5 second hold.

• Rest interval between the repetitions was for 30 secs 
and between sets was for 1 min.

• Total treatment time is taking 30 mins.

Progression

Group 1st and 2nd 
Weeks

3rd Week 4th Week

GROUP A 3 sets of 15 
repetition
with 8 sec 
hold

4 sets of 15 
repetition
with 10 sec 
hold

5 sets of 15 
repetition
with 12 sec 
hold

GROUP B 10 repetition 
and 5 sec hold 
each exercise

13 repetition 
and 8 sec hold 
each exercise

15 repetition 
and 10 sec 
hold each 
exercise

Statistical Analysis
Rhythmic stabilization group

Table 1: Comparison of the pre and post VAS and 
ODI scores in rhythmic stabilization group using 

paired t test

N Mean Std. 
Deviation t value P value

VAS
PRE 30 4.53 1.224

27.625 <0.001**
POST 30 1.20 0.805

ODI
PRE 30 13.33 3.809

33.202 <0.001**
POST 30 4.80 3.167

Table demonstrate comparison of the pre and 
post VAS and ODI scores in rhythmic stabilization 
group using paired t test. After 4 weeks intervention of 
rhythmic stabilization shows significant result (p=0.001)

Conventional group

Table 2: Comparison of the pre and post VAS and 
ODI scores in conventional group using paired t test

N Mean t value P value

VAS
PRE 30 4.13±1.383

16.089 <0.001**
POST 30 2.50±1.196

ODI
PRE 30 12.80±3.210

23.084 <0.001**
POST 30 8.60±2.699

Table 2 demonstrate comparison of the pre and post 
VAS and ODI scores in conventional group using paired 
t test. After 4 weeks post intervention control group 
shows significant results (p=0.001)

Table 3: Comparison of the mean difference (pre-
post) VAS & ODI scores among both the groups 

using unpaired t test (N=60)

Mean 
difference Group Mean t value P value

VAS
Conventional 1.63±0.556

10.781 <0.001**Rhythmic 
stabilization 3.33±0.660

ODI
Conventional 4.20±0.996

13.761 <0.001**Rhythmic 
stabilization 8.53±1.407

Table 3 demonstrate comparison of the mean 
difference pre and post VAS & ODI scores among both 
the groups using unpaired t test. There was a significant 
improvement post 4 weeks of intervention.

Discussion
The aim of study was to find out the effect of 

rhythmic stabilization exercise in nonspecific low back 
pain. It primarily aimed to assess the effect of 4 weeks 
rhythmic stabilisation on pain and disability. There was 
statistically significant difference in VAS score readings 
of the 2 groups when analysed using paired t-test but 
clinically it was found that group A, which received 
rhythmic stabilization showed better results than group 
B which received conventional exercises.

This study showed a considerable decreased in VAS 
score in group A. Muscles are made up of fibres that 
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stretch and contract in order to do something. Myotatic 
stretch reflex that gives signal to the muscle to contract 
if it senses that it is being overstretched. A Golgi 
tendon organ which signals the muscles to relax when 
your tendons are stretched too far8,9. Proprioceptive 
Neuromuscular Facilitation (PNF) utilizes both of these 
sensory responses in its approach to improving pain, 
flexibility, range of motion and even strength. When 
PNF exercises are performed correctly, the client will 
eventually adapt them into their everyday movements, 
thereby sloppy postures and habits putting chronic strain 
on the muscles, causing soreness, stress and eventually 
leading to injury will be corrected and their muscle 
spasms and pain will decrease greatly1.

Rhythmic stabilization group also showed an 
improvement in functional ability could be seen as a 
direct result of reduction in pain and improving flexibility 
thereby providing further support for the effectiveness 
of rhythmic stabilization exercises for chronic low back 
pain treatment7.

Rhythmic stabilization exercises are based on co 
contraction of antagonistic muscle groups to maintain 
trunk and whole body position, we can assume that 
this technique improved significantly static strength 
of the associated musculature and perhaps muscle co-
ordination. Trunk stabilization is a necessary requirement 
for performing several everyday tasks such as rising 
from a chair or carrying an object. In these movements, 
the trunk muscles work almost in an isometric fashion to 
maintain trunk integrity4.

The present study showed a considerable decrease 
in VAS score in Group B also, where intervention 
was given in the form of conventional back exercises. 
This is supported by the Systematic Review based on 
Exercise Therapy for Low Back Pain, done by Maurits 
van Tulder, which shows significant reduction of pain 
after conventional exercises in chronic low back pain. 
As there is pain reduction due to exercises there is 
improvement in functional ability in daily life.

As the study shows difference in VAS and ODI in 
both groups but statistically group A that is rhythmic 
stabilization shows better improvement in both outcome 
measures.When rhythmic stabilization are perform, the 
ability of skeletal muscles to trigger tensile force that 
is obtained at an early period greatly contributes to 
neural responses, not adaptive changes in the muscles 
themselves. Such proprioceptive responses to stimuli 

lead to repetitive contraction of the muscles, causing 
concurrent contraction of the rectus abdominis, 
oblique abdominal, and transverse abdominis muscles. 
Consequently, concurrent contraction of the spinal 
stabilization muscles occurs, and muscle strength is 
increased, raising internal abdominal pressure and 
strengthening the trunk, helping functional movement of 
the human body, greatly effecting an increase in lumbar 
flexibility and a reduction of low back pain. This leads 
to greater ability to perform day to day activity, leads 
to improvement in disability10K.Yong Park, KyoChul, 
Seo. (2014). The Effects on the Pain Index and Lumbar 
Flexibility of Obese Patients with Low Back Pain after 
PNF Scapular and PNF Pelvic Patterns. Journal of 
Physical Therapy And Science, 26(10),pp 1571-1574.

The results of Oswestry disability index (ODI) 
when analysed with paired t-test showed significant 
difference (p ≤ 0.05) in all the 2 groups but clinically 
it was found that group A, which received rhythmic 
stabilisation showed better results than group B which 
received conventional exercises. Kumar, Zutshi and 
Narang (2011) did a study to examine the efficacy of 
trunk proprioceptive neuromuscular facilitation (PNF) 
training on chronic

Hence based on our present study, Experimental 
group showed significant improvement in pain and 
disability in chronic low back pain patient as compared 
to conventional group.

Conclusion
Present study concludes that the Rhythmic 

stabilization reduces pain and improves disability after 4 
weeks of intervention when compared with Conventional 
treatment.

Limitations
• No follow-up was taken to see the durability of the 

effects of the treatment.

• Only chronic cases were taken.

Recommendations

• Investigation of long term effect of rhythmic 
stabilization programme with large number of 
sample and longer session can be assessed.

• Other age group criteria should be include.
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Abstract
Background: Sensory threshold is defined as the point at which increasing stimuli triggers the start of 
an afferent nerve impulse. Semmes-Weinstein Monofilament testing is a useful tool in predicting the 
diabetic patients at risk for ulceration of the feet. So the purpose of this present study is to document the 
sensory threshold of healthy adult feet covering all the points of dorsum and plantar aspect using 20 piece 
monofilament kit.

Method: A cross sectional study was conducted among the healthy adults in the age group 18-24 years using 
Semmes-Weinstein Monofilaments. The participants were blindfolded in long sitting position, 19 points 
were marked on the plantar and dorsal aspect of the foot. Each filament of Semmes-Weinstein Monofilament 
was applied on the marked point’s perpendicular to the skin till the pressure could bend it in a ‘c’ shape for 
1-2 seconds. Order of application of the Semmes-Weinstein Monofilament was from 1.65 to 6.65 (stiffness 
of Semmes-Weinstein Monofilament), then it was done in reverse order.

Results: The results of this study revealed that Semmes Weinstein Monofilament sensory threshold ability 
in the lower extremity varies with the area of skin tested. In the upward direction, R5 and R3rd toe showed 
more sensitivity for females and males respectively. R5 and L5 showed highest sensitivity for females 
and males respectively while testing in the reverse order. Comparison between males and females showed 
significant difference at all points except left medial heel.

Conclusion: The study concluded that there is a significant difference in sensory threshold between males 
and females and their left and right feet but no significant difference was found in changing the direction of 
monofilament order.

Keywords: Semmes Weinstein Monofilament, sensory threshold, sensitivity, stiffness order.

Introduction
Sensory threshold is defined as the point at which 

increasing stimuli triggers the start of an afferent 
nerve impulse. Sensory examination is one of the most 
common parts of the clinical neurological evaluation. 
The main elements in the sensory examination consist of 

segmental and peripheral nerve testing of the cutaneous 
sensibility. The purpose of the sensory examination 
is to localize neurologic pathology by looking for 
distributions of sensory loss.1

While the target sites of examination are spread to 
the whole body, the examination for a particular part of 
the body contributes to a diagnosis of a specific pathology 
or the assessment of a specific physical performance. 
Plantar sensation appears to play an important role to 
regulate stepping during human gait and is also known 
to contribute to certain aspects of postural control.1

The dorsum and the plantar aspect of the foot are 
supplied by different nerves.2 Various method exist for 
determining cutaneous sensibility like testing for fine 
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touch using cotton swab, two point discrimination using 
aesthesiometer, tactile localization etc., among which 
Semmes Weinstein monofilament test is also used which 
has a greater reliability.3

The Semmes-Weinstein Monofilaments are single 
fiber nylon threads attached to a rod that generate 
buckling stress. Each monofilament is of different 
thickness, representing a logarithmic force on a base 10, 
with a range of 1.65 (the lowest) up to 6.65 (the highest), 
needed to bend the monofilament.3 Three monofilaments 
commonly used to diagnose peripheral neuropathy are 
the 4.17, 5.07 and 6.10. Forces required to bend these 
monofilaments are 1, 10, and 75g, respectively.4

Semmes-Weinstein Monofilament testing is a 
useful tool in predicting the type of diabetic patients at 
risk for ulceration of the feet. Literature suggests 5.07 
to be the threshold for protective sensation. Based on 
the normal values stated in the literature, the inability to 
feel a Semmes-Weinstein Monofilament of 5.07 (as in 
diabetic neuropathy) represents a sensory threshold that 
is more than 50 times greater than normal. This means 
that roughly 98% of the sensory ability has been lost.5, 10

Although several studies in the literature have 
evaluated the abnormal sensory thresholds of diabetic 
feet to Semmes-Weinstein monofilament testing, there is 
very limited data on the sensory thresholds of individuals 
without diabetes or peripheral neuropathy.6, 8, 9

To the authors knowledge only one study on Indian 
population has been reported in which the normal 
sensory threshold of very few points on the dorsum of 
foot has been documented using 6 monofilament kit.7 
So the purpose of this present study is to document the 
normal sensory threshold of healthy adult feet covering 
all the points on the dorsum and plantar aspect using 20 
monofilament kit.

Materials and Method
Method of data collection

Prior to the study, the participants were explained 
about the study and an informed consent was obtained. 
Participants were screened based on the inclusion and 
exclusion criteria. The participants who were between 
age group 18-24 years of either gender were included 
in the study. The participants were excluded if they had 
history of any significant injury or previous surgery 
of the foot or ankle and any known medical condition 
associated with decreasing foot sensation (diabetes, 
leprosy, syringomyelia, myelomeningocele, hereditary 

neuropathy). 72 males and 72 females were recruited for 
the study by purposive sampling method. The sample 
size was calculated at 5% level of significance and 80% 
power.

Procedure: This study was done using Semmes-
Weinstein Monofilament 20 piece kit. The participants 
were blindfolded and 19 points were marked on the 
plantar and dorsum aspect of the foot.6 Each filament 
of Semmes-Weinstein Monofilament was applied on 
the marked points perpendicular to the skin till the 
pressure could bend it in a ‘c’ shape for 1-2 seconds and 
participant response was asked. Order of application of 
the Semmes-Weinstein Monofilament was from 1.65 
to 6.65, then it was done in reverse order. A positive 
threshold response was recorded when the participant 
felt the filament and accurately located where on the 
foot, the stimulus had been applied.1

Location of testing area7

Fig 1: Sites of testing using Semmes-Weinstein 
Monofilament

Statistical analysis: Data was expressed in terms of 
mean and SD using paired and unpaired ‘t’ test. P<0.05 
was considered to be statistically significant.

Findings
When the monofilaments were tested on the right 

feet in the downward direction for the females(Graph 1), 
more sensitivity (less sensory threshold) was observed at 
R 5 and less sensitivity (more sensory threshold) at R14 
(right sole of heel). In the left leg, maximum sensitivity 
was observed over L 5 (little toe) and minimum 
sensitivity over L 14. The results showed significant 
change at three positions R4-L4, R11-L11, R12-L12 (p 
<0.05).
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Graph 1: Sensory threshold between right and left foot of healthy adult female in downward direction

Graph 2: Sensory threshold between right and left foot of healthy adult male in downward direction

For the males, it was found that the maximum 
sensitivity for the right feet was at 3rd toe and minimum 
sensitivity was at R 14. In the left leg, 3rd toe had 
maximum sensitivity and minimum sensitivity was 
at L14. The results showed significant change at the 
level R 11 -L 11, R 12 -L 12 and R 5th MT – L 5th 
MT.(Graph 2)

For the stiffness order in upward direction adult 
females had highest sensitivity at R 5 level and low 
sensitivity was at R 14. For the left feet, it was observed 

that the maximum sensitivity was over L 5, and minimum 
sensitivity over L 14.The results showed significant 
change at the level R 4 -L 4, R 11 -L 11, R 12 -L 12, R- 
L lateral heel (p <0.05).

For males the maximum sensitivity was over Right 
3rd toe and minimum sensitivity over R 14, of right 
leg of the participants. The left leg showed maximum 
sensitivity over L 3rd toe and minimum sensitivity over 
L 14. The results showed significant change at the level 
R 11 -L 11, R 12 -L 12 and R 5th MT- L 5th MT.
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Table 1: Comparison between mean value of male and female foot sensitivity using monofilament in 
downward direction (n=144)

Positiona
Mean ± SD

P 
 Mean ± SD 

P
RightF RightM LeftF  LeftM

1 3.63 ± 0.34 3.88 ± 0.30 <0.001 3.64 ± 0.34 3.89 ± 0.28 <0.001

2 3.63 ± 0.33 3.86 ± 0.30 <0.001 3.64 ± 0.35 3.86 ± 0.28 <0.001

3 3.64 ± 0.31 3.84 ± 0.31 <0.001 3.65 ± 0.31 3.84 ± 0.27 <0.001

4 3.61 ± 0.31 3.81 ± 0.31 <0.001 3.67 ± 0.31 3.82 ± 0.29  0.002

5 3.56 ± 0.31 3.76 ± 0.29 <0.001 3.59 ± 0.32 3.77 ± 0.29  0.001

6 3.74 ± 0.25 3.92 ± 0.24 <0.001 3.73 ± 0.29 3.90 ± 0.25 <0.001

7 3.78 ± 0.23 3.95 ± 0.23 <0.001 3.79 ± 0.25 3.95 ± 0.21 <0.001

8 3.82 ± 0.22 3.97 ± 0.22 <0.001 3.83 ± 0.22 3.97 ± 0.19 <0.001

9 3.84 ± 0.18 4.01 ± 0.22 <0.001 3.84 ± 0.20 4.00 ± 0.21 <0.001

10 3.87 ± 0.20 4.04 ± 0.20 <0.001 3.86 ± 0.21 4.03 ± 0.19 <0.001

11 3.81 ± 0.20 3.96 ± 0.24 <0.000 3.86 ± 0.20 4.00 ± 0.21 <0.001

12 3.87 ± 0.19 3.98 ± 0.23  0.002 3.90 ± 0.19 4.02 ± 0.19  0.001

13 3.95 ± 0.17 4.08 ± 0.22 <0.001 3.97 ± 0.18 4.09 ± 0.18 <0.001

14 4.03 ± 0.16 4.14 ± 0.24  0.002 4.04 ± 0.16 4.14 ± 0.19  0.001

1st W 3.62 ± 0.23 3.75 ± 0.23  0.002 3.62 ± 0.24 3.76 ± 0.22 <0.001

3rd T 3.62 ± 0.22 3.73 ± 0.23  0.007 3.64 ± 0.22 3.75 ± 0.23  0.003

5thMT 3.66 ± 0.21 3.77 ± 0.25  0.009 3.68 ± 0.21 3.81 ± 0.19 <0.001

M-h 3.83 ± 0.20 3.92 ± 0.20  0.010 3.86 ± 0.21 3.93 ± 0.21  0.058

L-h 3.87 ± 0.20 3.98 ± 0.21  0.002 3.90 ± 0.18 3.99 ± 0.19  0.008

1st W= 1st web space, 3rd T= 3rd toe, 5th MT= 5th metatarsal, M-h= medial heel, L-h= lateral heel, F= female, M= male, 
a= each position represents points on the foot.

The data showed highly significant difference (p<0.05) for all areas except left medial heel.

Table 2: Comparison between mean value of male and female foot sensitivity using monofilament in 
upward direction (n=144)

Positiona
Mean ± SD

P 
Mean ± SD

P 
RightF RightM LeftF LeftM

1 3.63 ± 0.34 3.88 ± 0.30 <0.001 3.64 ± 0.34 3.88 ± 0.26 <0.001

2 3.63 ± 0.33 3.86 ± 0.30 <0.001 3.64 ± 0.35 3.86 ± 0.28 <0.001

3 3.64 ± 0.31 3.84 ± 0.31 <0.001 3.65 ± 0.31 3.84 ± 0.27 <0.001

4 3.61 ± 0.31 3.81 ± 0.31 <0.001 3.67 ± 0.31 3.82 ± 0.29  0.002

5 3.56 ± 0.31 3.76 ± 0.29 <0.001 3.59 ± 0.31 3.77 ± 0.29 <0.001

6 3.74 ± 0.25 3.92 ± 0.24 <0.001 3.73 ± 0.29 3.90 ± 0.25 <0.001

7 3.78 ± 0.23 3.95 ± 0.23 <0.001 3.79 ± 0.25 3.95 ± 0.21 <0.001

8 3.82 ± 0.22 3.97 ± 0.22 <0.001 3.83 ± 0.22 3.97 ± 0.19 <0.001

9 3.83 ± 0.18 4.01 ± 0.22 <0.001 3.84 ± 0.20 4.00 ± 0.21 <0.001

10 3.87 ± 0.20 4.04 ± 0.20 <0.001 3.85 ± 0.21 4.03 ± 0.19 <0.001

11 3.81 ± 0.20 3.96 ± 0.24 <0.001 3.86 ± 0.20 4.00 ± 0.21 <0.001

12 3.87 ± 0.19 3.98 ± 0.23  0.002 3.90 ± 0.19 4.02 ± 0.19  0.001

13 3.96 ± 0.17 4.09 ± 0.21 <0.001 3.97 ± 0.18 4.09 ± 0.18 <0.001
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Cont... Table 2: Comparison between mean value of male .....

14 4.04 ± 0.16 4.15 ± 0.23  0.003 4.04 ± 0.16 4.14 ± 0.19  0.001

1st W 3.61 ± 0.23 3.76 ± 0.24 <0.001 3.62 ± 0.24 3.75 ± 0.21 <0.000

3rd T 3.61 ± 0.22 3.74 ± 0.24  0.002 3.64 ± 0.22 3.74 ± 0.22  0.006

5thMT 3.66 ± 0.21 3.77 ± 0.25  0.005 3.68 ± 0.21 3.81 ± 0.19 <0.001

M-h 3.83 ± 0.21 3.92 ± 0.20  0.006 3.86 ± 0.21 3.93 ± 0.21  0.058

L-h 3.86 ± 0.21 3.98 ± 0.21  0.001 3.90 ± 0.18 3.99 ± 0.19  0.006

1st W= 1st web space, 3rd T= 3rd toe, 5th MT= 5th metatarsal, M-h= medial heel, L-h= lateral heel, F= female, M= male, a= 
each position represents points on the foot.

The above data shows highly significant difference 
(p< 0.05) for all points except Left-Medial heel. (Table 2)

Discussion
This study provides information about the sensory 

threshold in healthy adult feet covering all the points of 
dorsum and plantar aspect using 20 monofilament kit. 
The study was done on 144 healthy adults of which 
72 were males and 72 females. None had any history 
of significant injury or previous surgery to the foot or 
ankle or any other medical conditions associated with 
decreased foot sensation.

Most of the current literature regarding Semmes 
Weinstein monofilaments has concentrated on validating 
the 5.07 monofilament as a test to distinguish the 
presence or absence of protective sensation in patients 
with diabetes mellitus. Lower thresholds would always 
cause more sensitivity and can be useful in earlier disease 
identification through loss of sensation.

A study by Clifford Jeng showed that the lesser 
toes and the arch were the most sensitive followed by 
the hallux and the plantar metatarsal heads. The least 
sensitive site was the heel.5 The present study showed 
that more sensitivity for the right and left leg was shown 
at R5 (lesser toe) and L5 and less sensitivity at L14 (left 
sole of heel) and R14 in the healthy adult females feet. 
For the males more sensitivity was at right and left 3rd toe 
and less sensitivity at R14 and L14 using monofilament 
stiffness position downward and upward. A study by 
Clifford Jeng also supports the result of this study that 
there are significant differences between sites, between 
subjects, and in some instances, between right foot and 
left foot values.5 Jeng et al had concluded that there were 
significant changes among the increasing and decreasing 
monofilament stiffness order which is not supportive for 
this study.5

The finding in the study by Collins et al concluded 
that the right foot was significantly more sensitive than 
the left, because the left foot was always examined 
second, but this difference was not considered probably 
clinically significant for any individual patient3. The 
present study also found that the sensitivity is more in 
right when compared to left foot.

The values for the females ranged between 3.56 
±.314 to 4.03±.168 for the right leg and 3.59±.320 to 
4.04±.160 for the left leg (monofilament target forces of 
0.16 to 1g). The values for right leg of males ranged from 
3.73±.237 to 4.14±.241 and for the left leg it ranged from 
3.75±.233 to 4.14±.192 (monofilament target forces of 
0.4 to 1.4 g).A study done by B. Forest Plucknette et 
al developed age specific threshold values in the feet of 
healthy subjects of 18-34 age group which was 3.61(0.4g 
target force).4This difference seen of higher threshold 
values in Indian population could be due to reduced use 
of footwear. A study by James A Birke suggested that 
sensory threshold was lower in females than males.11The 
current study also found that sensory threshold value for 
females is lesser compared to males.

Conclusion
The study concluded that there is varied sensory 

threshold in healthy adult feet among men and women 
using Semmes Weinstein monofilament. The sensory 
threshold is higher among men as compared to women 
and the left has higher threshold as compared to the 
right foot. There were no significant changes found in 
sensory threshold monofilament stiffness order upward 
and downward.
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Abstract
Background: Smoking, especially cigarette smoking, is one of the main causes that lead to preventable 
deaths all over the world1,2. As per an estimate drawn by World Health Organization, there are around 94 
million smokers in India and amongst them 14 million are suffering from COPD2,3. With the highly addictive 
nature of nicotine in cigarettes, smoking cessation is extremely difficult. It is the major cause of decline in 
respiratory functions and physical fitness in terms of both performance and endurance.

Aims of the study: The aim of this study is to evaluate and compare respiratory function in smokers and 
non-smokers.

Objectives: To improve the health status of community by inculcating the knowledge about hazards caused 
by smoking.

Materials and Method: After baseline assessment, the Peak Flow Meter was used to measure the PEFR 
and then the subject’s PEFR value was compared with the predicted PEFR value obtained from the PFM 
calculator from an android phone app. Percentage of those at a risk of respiratory dysfunction was obtained.

Results: Results revealed that on the basis of the difference in the PFM values, 32% of the population was 
at no risk of respiratory dysfunction and 68% population was at the risk of respiratory dysfunction. From 
which 39% population is in the Group B that is smokers.

Conclusion: The overall result of the present study suggest that an individual who is a smoker are prone to 
be at a risk of COPD as more percentage of smokers are suffering from respiratory insufficiency.

Keywords: Respiratory Dysfunction, PEFR.

Background
By the early 2030, tobacco related death would 

increase to about 10 million a year5, 2.

Among adults most deaths are from respiratory, 
vascular or neo-plastic disease or from tuberculosis; the 
death rates can be increased by smoking7.

Criteria by W.H.O (1998).

Smoker: Someone who, at the time of the study, 
smokes any tobacco product either daily or occasionally.

Non-smoker: Someone who, at the time of the 
study, does not smoke at all.

Ex-smoker: Some one who was formerly a daily or 
occasional smoker but currently does not smoke at all8.

Once smoking has caused a disease, the disease is 
largely irreversible and progressive9. The death toll from 
tobacco use is projected to rise from 5.4 million in 2004 
to 8.3 million in 203010.

Introduction
In recent years, large household surveys have shown 

that in middle age, more than one third of men and a few 
percent of women smoke tobacco in India11, 12.

Globally, approximately 1.3 billion people currently 
smoke cigarettes or other products13. Although cigarette 
consumption is leveling off and even decreasing in some 
countries, in India, the smoking population is still on rise 
and has been reported to be 26%14.

10.5958/0973-5674.2019.00148.5
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Further, the number of smokers of any kind of 
smoking tobacco product in rural areas is higher than in 
urban areas15.

Further, a quarter of smokers develop chronic 
obstructive pulmonary disease17.

It is the major cause of decline in respiratory functions 
and physical fitness in terms of both performance and 
endurance 18.

PEFR is a simple index of pulmonary function 
used in both research and clinical practice19. It is effort 
dependent and reflects the status of the large airways20. 
PEFR can be measured rapidly and easily even with the 
use of a portable light instrument called Wright’s peak 
flow meter, weighing about 100 grams21. PEFR provides 
a good objective index to confirm diagnosis, control 
medication and monitor response to treatment22.

During last few decades, lung function tests have 
evolved from tools for physiological study to clinical 
investigations in assessing status of respiratory tract9. 
Narrowing of the airways reduces the ability to move air 
in and out of the lungs. The narrower the tubes, the lower 
will be the PEFR23.

Research Question
Is respiratory function affected in smokers and 

nonsmokers?

Objectives of the Study
Primary objective

1. The aim of this study is to evaluate and compare 
respiratory function in smokers and non-smokers.

Secondary objective

1. To study the effect of tobacco smoking on the 
respiratory system.

2. To establish a correlation between chronic tobacco 
smoking and its effects on the parameters which 
were studied

3. To create awareness in tobacco smokers about the 
effects of tobacco on their health.

4. To improve the health status of community by 
inculcating the knowledge about hazards caused by 
smoking.

Materials and Method:

Source of Study: Villages near Bardoli.

Study Design: Cross sectional Design.

Sample size: Approximately 100 subjects

Participants
• Smokers and non-smokers will be selected on the 

bases of inclusion and exclusion criteria mentioned 
below.

Sampling Method: Convenient Sampling.

Materials used:

• Peak Flow Meter

• Peak flow Meter prediction calculator on android 
phone.

• Consent form

• Subject Performa

• Pen & paper

• Sanitizer

Inclusion criteria:

Group A:

• Healthy male subjects with no past or present history 
of smoking

• Male subjects with the age between 25 to 55 years 
and BMI of 18.5 to 24.9

Group B:

• Healthy male subjects with the history of smoking 
for more than two year

• Male subjects who smokes five or more than five 
cigarettes per day

• Male subjects with the age between 25 to 55 years, 
with the BMI of 18.5 to 24.9

Exclusion criteria:

• Female subjects

• Male subjects with acute/chronic illness or any 
respiratory illness or those who work in places 
where lungs are affected by dust or fumes.
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• Male subjects with musculoskeletal, neuromuscular, 
allergic, or endocrine disorders or any kind of history 
of cardiac or respiratory surgery in past 6 months

Outcome measures:

• Peak Flow Meter. (Sensitivity: 90.3%, Specificity: 
75.4%, Efficiency: 78.2%)

Procedure:

• The project was submitted to the local research 
committee. After approval from research committee 
and the university, the study was started.

• Subjects were screened for the inclusion and 
exclusion criteria from villages near bardoli.

• Before starting the study, the purpose of conducting 
the research and the general procedure was explained 
to the subjects and their doubts were cleared.

• Written consent was taken from all the subjects.

• Thereafter, gathered demographic data of the 
participant were put into Peak flow meter 
prediction calculator which predicted the normal 
value of the participant.

• Next, Peak Flow Meter was used as follows:

• Instruction was given as follows:

• Stand Straight & take a deep breath and fill lungs all 
the way.

• Hold your breath while you place the device in your 
mouth, and close your lips around the mouthpiece.

• Do not put your tongue inside the hole.

• Blow out as hard and as fast as you can for 1-2 
seconds.

• You have to move the marker as far as you can.

4. The number where indicator stops is the peak 
measurement.

5. Each subject is given 3 chances to repeat the points 
from 1 to 5, with the duration of 10 seconds in each 
and the highest of the 3 numbers is recorded along 
with the zone that it belongs to.

I. After the collection of Subject’s PFR value, the 
difference between the estimated and the subject’s 
PFR was taken and the percentage was calculated:

II. If the Reading: 100L/min lower than predicted, was 
considered normal for Men.

III. Based on the percentage calculated for each 
participant, they were divided into various zones:

• Green zone-(80-100%)

• Yellow zone-(50-80%)

• Red zone-(<50%)

Statistical Analysis
After collecting data, analysis was done to derive 

conclusion regarding the comparison of respiratory 
function in smokers and non-smokers using peak flow 
meter:

Subjects were analyzed on the basis of their peak 
flow rate.

Thereafter, the subject’s PFR value was compared 
with the predicted PFR value of PFM calculator.

Data was analyzed by using SPSS version 16. 
Data was expressed as mean and standard deviation for 
continuous variable or mean and standard deviation for 
categorical variables. The unpaired t-test was applied to 
compare the means of different groups of the study. This 
study has a p-value of <0.05, which is highly statistically 
significant.

Table 1: Statistical analysis of PEFR between both 
groups.

Non-
Smokers

Smokers p-Value

Mean 457.05 390.8
0.00038Standard Deviation 78.72 107.97

Variance 6321.17 11897.30

Above table shows that there is a significant 
difference between both groups as the p-value is <0.05.

Chart 1: Comparison of Total Percentage of study 
population at the risk of respiratory insufficiency on 
the basis of Peak Flow Meter between Group A and 

Group B.
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Results
This study shows that there is a significant difference 

of PEFR value between both the groups.

For normal distribution statistical analysis was done 
for their baseline demographic data, which includes the 
mean and standard deviation of physical parameters like 
height, weight, BMI, observed PEFR value, preferred 
PEFR value and percentage of pulmonary function in 
both groups.

The present study shows a significant difference in 
respiratory function between non-smokers and smokers, 
i.e. In non-smokers the mean value of observed PEFR is 
457.05 l/min and in smokers it is 390.8l/min with respect 
to mean value of observed PEFR standard deviation in 
non-smokers is 78.72 and in smokers it is 107.97.

Comparing both the groups there is a vast difference 
between both the values in smokers. That is in non-
smokers the mean value of predicted PEFR is 624.49 
l/min and in smokers it is 624.44 l/min with respect to 
mean value of predicted PEFR standard deviation in 
non-smokers is 9.03 and in smokers it is 11.77.

By using PEFR and Peak Flow Calculator this study 
had also included about the respiratory insufficiency 
based on three different zones. In which, smokers are 
more prone for respiratory insufficiency. There is a 
significant difference between both the groups for all 
three zones.

The overall result of the present study suggest that 
an individual who is a smoker are prone to be at a risk of 
COPD as more percentage of smokers are suffering from 
respiratory insufficiency.

Discussion
The results revealed that on the basis of the difference 

in the PFM values, 32% of the population was at no risk 
of respiratory dysfunction and 68% population was at 
the risk of respiratory dysfunction.

From which 39% population is in the Group B, 
which is smokers.

Therefore, keeping in mind the result of our study 
we can say that there is considerable effect of smoking 
on a peak flow meter.

One possible reason for the decrease in PEFR 
could be inflammation, which is common and constant 

pathological finding in cigarette smokers. Earlier 
studies have reported that airway flow limitation occurs 
due to bronchial constriction caused by mediators 
of inflammation. Inflammation either directly or 
by increasing smooth muscle tone, indirectly, may 
cause airway fibrosis. All these changes promote 
wall thickness leading to airway narrowing and flow 
limitation. In addition, inflammation causes destruction 
of the alveolar walls attached to the airway contributing 
further to airflow limitation by deforming and narrowing 
the airway lumen.

All the following study co-related to our study

Hussain G et al who found that the mean value of 
PEFR was 379 L/min in non-smokers while it was 285 
L/min in smokers.4 A.G.F. Brooks et al also showed that 
the PEFR was reduced in smokers when compared to 
non-smokers29.

C.I. Backhouse who showed that the PEFR value 
is inversely proportional to the daily amount of cigarette 
smoked30.

K.A. Qureshi et al has compared PEFR between 
smokers and non-smokers in Gujjar and non Gujjar 
population of Kashmir valley. They found that the 
values of smokers significantly lower than the non-
smokers. They used both male and female smokers for 
study, which is contrary with my study31.

Barbara et al showed no significant difference 
of PEFR between diabetic smokers and non-smokers, 
which is contrary to the present study33.

K.M. Padmavathy found that significant reduction 
of PEFR in smokers than in non-smokers, which is 
consistent with the present study34.

Conclusion
Peak Flow Meter is one of the non-invasive types 

of pulmonary function test that provide measurable 
feedback about the function of the lungs. It is a cost 
effective and easily available investigation for screening 
and detection of early changes in asymptomatic smokers, 
since symptoms due to smoking may appear late.

Therefore, it is concluded that value of PFM 
parameters are lower in active tobacco smokers than 
tobacco non-smokers. Lower pulmonary functions 
are associated with greater risk for lung disease, 
cardiovascular disease, cancer and other disease.
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There is a significant difference between both the 
groups for all three zones. . In which, smokers are more 
prone for respiratory insufficiency.

The overall result of the present study suggest that 
an individual who is a smoker are prone to be at a risk of 
COPD as more percentage of smokers are suffering from 
respiratory insufficiency.

So, aggressive tobacco control program aimed 
to inform the public about the hazards of tobacco use 
and to provide restriction on the use of or purchase of 
tobacco must be started.
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Abstract
Background: Myofascial trigger point (Mtrpt) is associated with a nodule which is hypersensitive in nature 
on palpation in a taut band. During sitting and standing, upper trapezius undergo many low level activities 
which are related to the posture of the head. This frequent cause of strain in neck is seen in persons working 
at desk and computers or drives for prolong hours. Ergonomically due to poor posture most of the times 
upper trapezius is placed in a shortened position which led to decrease in the length of the muscle.

Objectives: To investigate whether there is difference in the effectiveness of Percussor and hand held 
vibrator in the treatment of Mtrpt on upper trapezius muscle on VAS and Pain Pressure Threshold.

Materials and method: Experimental trial in which 30 Mtrpt patients were randomly allocated to either 
Group A (Percussor) and Group B (Hand Held Vibrator). Outcome measures were Visual Analouge Scale 
(VAS) and Pain Pressure Threshold (PPT).

Result: There was significant difference seen in both the groups individually (p<0.05,CI=95%) but on 
comparision Group A was more effective than Group B in reducing the intensity of pain and increasing pain 
threshold.

Conclusion: This study conclude that both Percussor and Hand Held vibrator are effective individually in 
reducing the pain and increase the pain pressure threshold. But Percussor is more effective than Hand Held 
vibrator in the treatment of Myofascial trigger point in upper trapezius muscle.

Keywords: Myofascial trigger point, Percussor, Hand Held Vibrator, Pain Pressure Threshold, Trapezius.

Background
A hyperirritable spot in skeletal muscle is called as 

myofascial trigger point (Mtrpt). It is associated with a 
nodule which is hypersensitive in nature on palpation 
in a taut band. On compression Mtrpt may show 
typical referred pain, motor dysfunction, tenderness 
and autonomic phenomena. It can create weakness in 
muscle, reduce its flexibility and distort proprioception.1 

Myofascial pain symptoms arise after trauma that can be 
insidious on onset. These painful sensations felt by the 
patients can be rated in the form of intensity from mild-
moderate. This induces muscle pain particularly known 
as “trigger” or “tender” points. Mtrpts of muscles ensure 
its particular pattern of pain; hence, muscles which 
might contain the responsible Mtrpts can be identified 
with the help of this pain pattern.1.

Mtrpts are commonly related with autonomic 
dysfunction which includes unusual sweating, dermal 
flushing, lacrimation, temperature and vasomotor 
fluctuation. Myofascial pain from cervical region 
can also led to neurologic symptoms like dizziness, 
improper balance and tinnitus. Apart from these 
symptoms functional complaints for instance reduced 
work tolerance, joint stiffness, fatigue, weakness and 
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diminished muscle contraction. Paraesthesia, twitches, 
trembling, numbness and blurred vision are also some 
neurological symptoms which can be seen.2 Further more 
along with these symptoms disturbance in sleep, mood 
swings and stress can be observed. Chronic patients 
of Mtrpts must be examined carefully for perpetuating 
factors like abnormal posture, factors associated with 
ergonomics or hypothyroidism.2

Classification of trigger points could be done as 
active and latent trigger points. Active trigger point 
generates pain without any compression. Extremely 
tender on palpation and produces characteristic referred 
pain pattern for the respective muscle, either with 
ischemic compression or without. It not only weakens 
muscle and its flexibility but also elicits local twitch 
response with compression or needle stimulation.1, 2 

Latent trigger point is clinically silent with respect to 
sudden pain, it is painfull only on palpation. It has all the 
characteristics of an active trigger point and always has 
a taut band which increase muscle tension.3

Palpation is the only method used for identification 
of Mtrpts which is currently been recommended and its 
reliability depends upon skilled expertise and clinicians. 
In flat palpation, application of pressure is done directly 
by using finger or thumb, which is at right angle to muscle 
fibre. In upper trapezius muscle, pincer grip is used for 
this palpation where the muscle fibres are held within 
therapist’s fingers & thumb where the muscle fibres are 
perpendicular to the direction of the pull. These fibres 
are rolled up in the grasp to examine the tissue.4

Trigger point sites and pattern for pain referral

The most commonest and frequently occurring 
trigger point is found in upper region of the trapezius 
muscle and is seen along the upper part of the shoulder 
griddle about half way between the spine of scapula and 
the tip of the shoulder.5 Any activity of trigger point 
in this area, is the main cause of pain which is being 
referred up the side of the neck and from there to the base 
of the skill. Sometimes this pain can also be referred to 
the side of the head which may reach temple and back 
of the eye. In rare condition, there can also be another 
trigger point which is immediately below the previous 
one in the same muscle.5

The other causes which end up in myofascial pain are 
structural inadequacies, uncomfortable tight garments, 
inflammatory diseases, alcohol toxicity and deficiency 
in growth hormone. Various treatment modalities are 

used in the treatment of myofascial pain which includes 
manual therapy, hot fermentation, electro therapy, 
ergonomics, stress reduction, dietary advice along with 
external supplements.6

Out of this vibration therapy (VT) which is low in 
magnitude high in intensity (LIV) stimuli represents 
a safe way of delivering relevant mechanical signals 
to patients who find it difficult to exercise and built 
musculoskeletal power. A wide spectrum of frequency 
and settings can be applied by using vibration which will 
show its different effects on healthy and pathological 
tissues. VT is majorly being used for controlling pain, 
enhancing the muscle power and its flexibility, decreasing 
the onset of fatigue, rehabilitation acceleration along 
with improvement in bone density.7

Repeated eccentric and concentric contractions 
caused by the VT changes the muscle tissue by increasing 
the blood flow, increased muscle temperature; improve 
pain threshold levels, visco elasticity and also neural 
efficiency.8

The GK-3 Percussor is a prevailing, electro-
mechanical soft tissue manipulation devise which has 
been used to treat myofascial trigger point, muscle spasm, 
muscle stiffness, postural drainage and has cushioning 
mob which covers a large area.9,10 The stroking action 
in multiple directions allows the therapist to reach 
both deep and superficial muscles in addition with the 
powerful motor gives a unique effective treatment; by 
delivering different rate cycles of transverse friction 
to the area of treatment which might be impossible by 
using hands.11

A hand held vibrator is a therapeutic massager which 
applies vibration to the surface of the skin. Like other 
vibration therapy this vibrator also relieves muscular 
strain and encourage relaxation.12 There are only few 
literatures presently available which describes about the 
specification for vibrational therapy protocol; thereby 
increasing the uncertainties regarding the most effective 
vibration parameters. This study aim to compare the 
effect of Percussor Vs hand held vibrator in the treatment 
of Mtrpt on upper trapezius muscle.

Materials and Methodology: This experimental 
study was conducted on 30 patients having trigger point 
in upper trapezius muscle in Dr. D. Y. Patil College 
of Physiotherapy, Pimpri, Pune. Ethical clearance was 
obtained from institutional ethical committee board. 
Patients where included according to the eligibility 
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criteria; minimum one unilaterally palpable trigger 
point in upper trapezius muscle, pain duration > 1 
month, individuals aging between the age group of 
20 – 40 years and positive jump sign characterized 
by patient vocalization or withdrawal. Paitients were 
excluded if they had any history of neck and upper 
back region fracture, referred pain due to cervical 
pathology, dermatitis over upper back region or taking 
corticosteroids. A written consent was obtained from all 
the participants. Patients were allocated to group A and 
group B by using chit method as it was simple random 
sampling. The purpose of this study was explained in 
detail to all the patients; any doubts regarding the same 
were answered by the therapist.

Procedure:The participants were made well versed 
with the sensation of algometer on unaffected part of the 
body before applying on the affected area. The therapist 
then palpated and examined upper trapezius muscle 
and marked the trigger points. The therapist placed the 
pressure algometer on the respective trigger point in 
such a manner that it will be perpendicular to the area 
to be tested. This pressure was increased steadily at a 
rate of 1Kg /second and 25N of weight was delivered 
over the respective trigger point. Patient was then asked 
to mark the intensity of pain on visual analogue scale 
(VAS). The pressure algometer was again placed in 
the same manner as earlier on the respective trigger 
point; pain pressure threshold (PPT) was measured. The 
treatment was given for 3 days once in a day on alternate 
bases. First assessment was done on day 1 prior to the 
treatment and last assessment was done on day 5 after 
the commencement of therapy. The Percussor group was 
given vibration which was set on 50Hz frequency for 
5 minutes of duration. Patients were asked to exposed 
the tretament area during the time of assessment and 
treatment .The Hand Held Vibrator group received 
vibration for 5 minutes which was already set at 50 Hz.

Figure 1-Percussor Group

Figure-2 Hand Held Vibrator Group

Statistical Analysis: The data collected were 
analysed using PRIMER software (version 7). Total 30 
participants were recruited in the study (GROUP A – 15; 
GROUP B -15) and statistical analysis was obtained from 
the observational values obtained from these participants 
before and after the treatment. The pre and post readings 
of each component of one group was compared with 
the respective component of the other group. Intra-
group (within) comparison was done by using the paired 
t-test whereas for the inter-group (between) was done 
by using the unpaired t test. The level of significance 
was determined by p < 0.05 at 95% confidence interval. 
The normality of the data was analysed using Shapiro 
Wilk test using Win Pepi Software and determined as a 
normal distribution if the p > 0.05.

Result: The demographic distribution of gender and 
mean in Group A included 6 males (40%) and 9 females 
(60%) and in Group B, 2 males (13.33%) and 13 females 
(86.66%). The pre-treatment score of VAS was 9.493 
and post score was 1.09 which suggests that there was 
statistically high significance (p<0.05) in the intensity of 
pain in Group A whereas in Group B was pre treatment 
score was 9.16 and post treatment was 6.10 which shows 
that there was statistically high significance (p<0.05) in 
the intensity of pain.The level of pain pressure threshold 
in Group A pre-treatment was 0.433 and post treatment 
was 2.24 whereas in Group B pre-treatment was 0.40 
and post treatment was 1.06, which shows that there was 
statistically high significance (p<0.05) On comparing 
both the groups Group A was more effective than Group 
B in reducing the pain and increasing pain pressure 
threshold.

Comparison of differences of mean score between 
Group – A and Group –B
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Group A Group B
P value T value

Pre Post Pre Post
Visual analouge 
scale

9.5 1.09 9.1 6.1 0.001 17.198

Pain pressure 
threshold

0.43 2.24 0.4 1.06 0.001 9.915

Discussion
A better way of giving mechanical signals to the 

patients can be done by vibrational therapy (VT) having 
low magnitude and high intensity. A wide spectrum 
of frequency can be used for this application on both 
healthy and pathological tissues.7 Dnanielle Enrique 
(2015) in his study said that VT therapy increases both 
muscle function and flexibility. Also he told that the 
repeated eccentric and concentric cotractions caused 
by the VT effect changes the muscle tissuse, including 
increase blood flow, temperature, visco-elasticity and 
pain threshold.8

The present study can be corellated from this result 
where the intensity of pain reduced drastically. Also 
mean VAS in Group A was found to be 8.4 whereas 
in Group B it was 3.05, which states that there was 
statistically high significance (p<0.05) between the 
respective groups.

In the present senario, on comparing both the 
vibratory modalities; Percussor group was proved to 
be highly significant in both the outcome measures 
i.e. by reducing the intensity of pain and by increasing 
pain threshold. There might be high possibility that 
the sponge cushing around the applicator had covered 
more area during the intervention period and reduced 
the intensity of pain by its vibrational effect.9 Percussor 
also has multi-directional stroking effect, which creates 
both vertical and horizontal vibrations which leads to 
its efficient working. Also low frequency vibrations 
penetrate deeply into the muscles than high frequencies.10

Many of the previous literature have used low to 
medium frquency which have given positive effect 
of vibrational therapy. The major mechanism behind 
it is the gate control theory where it showed how the 
activation of large nerve fibres took place and passes 
signals generated from muscle spindles and receptors. 
This muscle spindles and receptors helps activated 
vibrations to block the transmission of pain to the brain 
at the level of spinal cord. Some studies have also 
demonstrated the pathways by which modalities such 
as vibrational stimuli can actually drown out painfull 

stimuli at the level of the thalamus Cortex of the brain.11

According to this study, Percussor and Hand Held 
Vibrator was individually effective. But on comparing, 
Percussor group prove to be more efficient in the trigger 
point treatment than Hand Held Vibrator.. This might 
be because Hand held Vibrator has unidirectional 
pattern of stroking. It was also noisy during the time of 
application thereby reducing the sedative effect, which 
might have physcologically affected the alleviation of 
pain.12 Both the groups where individually effective, but 
on comparing Percussor group was more effective than 
hand Held vibrator.

Conclusion: Both Percussor and Hand Held vibrator 
are effective individually in reducing the pain and 
increase the pain pressure threshold. But Percussor is 
more effective than Hand Held vibrator in the treatment 
of Myofascial trigger point in upper trapezius muscle.
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Abstract
This is a narrative review consists analysis of evidences on Matrix Rhythm Therapy (MRT). MRT is 
an advanced electrotherapeutic modality works on mechanical and magnetic vibrations which deliver 
physiological rhythmical oscillations, whose frequency changes according to the individuals’ tissue 
requirement. MRT is designed by Dr. Ulrich G. Randol for effective treatment and prevention of further 
disability of several orthopaedical and neurological conditions such as burns, scar healing, oedema, 
adhesions, fractures etc. Previous literature supports that MRT has a magnificent effect to improve quality of 
life in burn patients. Hence this present research review on MRT for the treatment of burn patients may be 
high-yielding for the physiotherapists to rehabilitate them as early as possible.

Keywords: Oscillation; Rehabilitation; Vibromassage.

Introduction
Matrix Rhythm Therapy (MRT) is an 

electrotherapeutic modality used most commonly in 
post-burn complications such as scar, contractures and 
skin flexibility majorly in post-traumatic second and third 
degree burn conditions.1 MRT is a new encroachment 
which uses the concept of vibromassage in physical 
therapy and rehabilitation centres.2 This therapeutic 
modality was developed by Dr. Ulrich G. Randoll (MD), 
which include the concept of vibromassage.2 It pass 
mechanical and magnetic vibrations according to the 
body’s own characteristic.3 Compatibility of MRT with 
the natural vibration frequency of muscles is considered 
as its therapeutic effect.4

This modality works on the principle that all tissues 
in the body vibrate/oscillate with a frequency of 8-12 
Hz.2 The application of MRT is based on longitudinal 
stroking by pushing the probe of device into the soft 
tissues.2 This modality is applied by an electrically 
powered oscillator comprising an asymmetric head.1 

MRT restores the good tissue resonance. This technique 
is implemented to surrounding of scar tissue.1 MRT 
combined with Stretching exercises provide better results 
in improving joint ROM. This therapeutic modality also 
improves sensory functions. Despite its evidence of 
usefulness. Till date very limited literature is available 
on MRT.

Available articles from 2008 to2018 were reviewed 
from various databases such as Pub-med, Springer, and 
Cochrane library using keywords: “MRT” and “MRT in 
burn rehabilitation”. Total No. of twenty-three articles 
were reviewed in this systematic narrative review (SNR).

Historical Background of MRT
The origin of MRT was in Germany by Dr. Ulrich 

Randoll at University of Erlangen, Munich, Germany. 
This therapeutic modality is a new invention of 21st 
century for management of pain and restricted mobility. 
Till now, to the best of our knowledge this was an 
only modality which varies its frequency according to 
tissue. Between the periods of 1989-1997, researcher 
discovered that cells of warm blooded animals oscillate 
rhythmically between the frequencies of 8-12 Hz. He 
also state that muscle also shiver between 8-12 Hz, which 
is a physiological frequency. MRT works on dynamic 
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biological frequency which was required for healing 
dynamic biological body.5 It was proved to be effective 
in conditions related to disturbance in microcirculation. 
It is used for various conditions such as perioperative 
domains, trauma surgery, for rehabilitation. This 
modality also works for pain management as well as 
treatment of chronic diseases of the nervous system, 
skeletal and locomotor system. The main aim of MRT is 
to convert pathology into physiology which is required 
for healing of tissues.5 Following study suggests that 
MRT is effective in curing post-complications to 
rehabilitate burn patients to improve their quality of life.

Improve Range of Motion and 
Reduce Inflexibility

Post-burn complications leads to reduction of 
flexibility and decreased joint ROM due to formation 
of contractures. This hampers the activities of daily 
living of burn patients. MRT is applied on the affected 
surface area to improve post-burn conditions. Stretching 
exercises combined with MRT implemented on affected 
joints to improve the ROM. This combination also 
helps to maintain flexibility in scar tissue which leads to 
increase joint ROM.1

Improve Sensory Functions and 
Muscular Strength

Previous studies concise that MRT is effective in 
restoring sensory functions. In burn injury, patient’s 
sensory functions and muscular strength are also 
impaired. MRT is more effective than LASER treatment 
in restoration of sensations of affected parts. Muscular 
strength is also effectively improved with the application 
of MRT over the impaired region.9

Scar Contracture Correction
MRT has been used to reduce scar contractures in burn 

patients. In post-burn complications, scar contractures 
and adhesions cause difficulty in performing ADL’s. 
Complications leads to restricted joint movements. 
MRT applied as longitudinal stroking by pushing the 
probe of device into the soft tissues around the scar and 
contractures.1

Discussion
MRT is known to be an effective therapeutic 

modality in post-burn rehabilitation.1 It is a vibromassage 
method which pass mechanical and magnetic vibration 
according to the body’s own characteristic.3

Micro-vibrations onto the body surface that is being 
massaged is applied with an hand-held device.3 The 
application of MRT is based on longitudinal stroking 
by pushing the probe of device an electrically powered 
oscillator comprising an asymmetric head into the 
soft tissues.1,2 MRT is effectively used in case of post-
burn injuries to improve scars, contractures and other 
complications related to burns. Burn injuries are one of 
the major problem in developing countries and causes 
global public health crises.6

Most common etiological factors of burn are flame-
fire, electricity, thermal injuries, automobile accidents, 
chemical substances, playing with the matches, improper 
handling of firecrackers and scalds caused by kitchen 
and bathroom accidents.7 Majorly female suffered 
from accidental thermal injuries from stove blast, 
pressure cooker blast, clothes catching fire accidentally 
and kitchen gas leaks.6 Burn incidences decreased 
in developed countries mainly in adult population 
because they are more aware about the management and 
prevention from burns.8 Mechanism of thermal injury 
may not closely correlate with child’s age.7

Children continue to be vulnerable to burns in 
nuclear families due to lack of parental supervision and 
awareness of surrounding is a major reason for high 
accidental incidence of burns in children.7 Followed 
by burn injuries, scar tissues majorly affect hands in 
83% of burn patients.1 Scar formation is a result of the 
wound-healing process in burn patients.1 Quality of life 
is compromised in burn patients with both physical and 
psychosocial aspect. Burn injuries cause some limitations 
in ADL’s. Physical limitations tend to improve after 
three months whereas, psychological distress persist 
over long period of time.10

Women are more psychologically affected than men. 
Because, generally women are more concerned about 
cosmetic disfigurement, often caused by burn injury.10 

This attitude of women reflects on their emotional field, 
sleeping area and general quality of life. Emotional 
distress is only strong predictor of Qol.10According to 
some previous researches, MRT was found to be an 
effective part in burn rehabilitation. Various studies 
were done with second and third degree burn patients 
to analyse the effect of MRT. Majorly affected body 
part in burn injuries are hands because they are used as 
protection.1

Skin and joint flexibility is decreased with scar 
formation in burns. The immediate goal of physiotherapy 
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is to maintain ROM and function of hand.1 Zϋbeyir Sari 
et al said that stretching exercises combined with MRT 
helpful in maintaining ROM and provide elongation in 
scar tissue instead of improving muscle strength.1 MRT 
is beneficial because it accelerates cell regeneration in 
scar tissue.1 Application of MRT is widely used for 
musculoskeletal problems such as frozen shoulder, carpal 
tunnel syndrome, planter fasciitis etc. This modality 
is compatible with the natural vibration frequency of 
muscle which helps in creating therapeutic effectiveness 
of MRT.4

Natural vibration of MRT helps in increasing blood 
circulation of skeletal muscles and provides oxygen and 
adenosine triphosphate (ATP) which helps to gain ROM 
and reduce pain.4A comparative study of three different 
physiotherapy modalities used in burn was visualised. 
Total 39 patients selected for participation in this study. 
Pre-treatment and post treatment data was evaluated 
in terms of pain, pressure sense, discriminative sense, 
ROM, muscle force and skin elasticity.9 It was evaluated 
between intra-group and inter-group. In intergroup 
comparison, MRT-UT; MRT-LT; UT-LT were made of 
these three significant parameters.9

PROM was increased in MRT and UT group more 
than LT group. Loss of motion and pain were common 
symptoms after scar and contracture development in burn 
patients. Increase in PROM in MRT group was result 
from micro-stretching characteristic of the treatment of 
scar. There was an increase in PROM in the UT group 
compared with LT group, results of non-thermal effect 
of the ultrasound. On examination of parameters, pain 
and sense was evaluated and significant difference was 
observed.9

MRT has a positive effect on restoring sensory 
function. This modality rebalances the microprocesses 
upon which cell regeneration and cellular healing depend. 
In case of pain, it was significantly reduced in LT group 
than in UT group at the end of 15-session treatment 
program. Result of muscle force show a significant 
increase only in MRT group. Though, MRT was more 
effective in restoring muscle strength compared with 
other treatment modalities. There was no significant 
difference was observed on skin elasticity with all three 
different treatment modalities.9

Conclusion
The studies performed on MRT provide significant 

evidence on efficacy of MRT in post-burn injuries as 

an early intervention for treatment of burn patients. 
Physiotherapists can use MRT to rehabilitate them as 
early as possible to improve their quality of life. MRT 
combined with stretching and conventional massage 
therapy gave better results in improving ROM in post-
burn complications and other conditions. MRT was 
found to be more effective in restoration of sensory 
functions than LASER in burn patients. The effects of 
MRT in post-burn complications and detailed review of 
MRT application in burn rehabilitation are explained in 
this study. In limitation several contraindication of MRT 
in various pathological and medical conditions has not 
explained and we have found less number of evidences 
on MRT in post-burn rehabilitation.
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Abstract
In a randomized correlational trial 35 asymptomatic Bank employees of 30-50 age group, working atleast 
6-8 hours a day in sitting posture doing desk job, were taken. Firstly, the subjects were observed assessed 
in their desk at their workplace by using RULA scoresheet. Later they were instructed, demonstrated the 
use of handheld dynamometer and an average of 3 readings was taken of the dominant hand. On Statistical 
analysis there was a strong correlation between the hand grip strength and Rapid Upperlimb Assessment 
Score found.

Keywords: Correlational, asymptomatic, Rapid upperlimb Assessment Score, hand grip strength.
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Introduction and Background
Banking sector has gained immense workload as 

well as introduction of computers in the system for 
data entry, recovery; leading to increase in employment 
thus increase in upper limb musculoskeletal disorder 
incidents reported in last 3 decades.

Rapid technological development in the use of 
electronic data has affected both the employees and the 
workplace. In recent years rapid use of computers has 
changed the work environment drastically[3].

Asymptomatic individuals fall under the pre -clinical 
spectrum and thus, don’t visit a doctor or therapist for 
the same. In long term, these pre-clinical symptoms can 
manifest as serious musculoskeletal hazards and thus are 
to be handled as a priority.

Various factors like personal factors, work related 
factors, psychosocial factors can result in many health 
hazards like musculoskeletal disorder. From the 
literature review it is observed that musculoskeletal 
disorder is very common among bank employees

• Bank employees who do a desk job and frequently 
are associated with customers and video display 
terminals, computers such as bankers, data entry 
operators, general office clerks etc usually experience 
pain in neck, shoulder, back and wrist[10].

• Bank workers maintain a static position for more 
than 6 hours a day which leads to a higher stress 
on the upperlimb of the employees. Repetitive 
motion and continuous stress are the main causes of 
decreased upperlimb strength[10].

• The gold standard for measuring the strength of 
forearm muscle is by grip strength[8].

• Among the various work-related musculoskeletal 
disorders, tendon related disorders are most common 
followed by muscle related, nerve entrapment and 
joint related problems[3].

• Various method are now for assessing exposure 
including observational, instrumental or direct 
method self-reports and other psychosocial method.

Rapid Upper Limb Assessment Scale

RULA is a survey method developed for the use 
in ergonomics investigations of workplaces where 
work related upper limb disorders are reported. This 
tool requires no special equipment in providing a quick 
assessment of the postures of neck, trunk, and upper 
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limbs along with muscle functional and external load on 
the body[1].

• The method uses diagrams of body postures and then 
scoring tables to provide evaluation of exposure to 
risk factors.

• The risk factors also include the external loads as 
described by McPhee[2]. These include:

1. Number of movements.

2. Static muscle work.

3. Force.

4. Work postures determined by equipment and 
furniture.

5. Time worked without a break.

• As RULA is done without using any equipment it is 
feasible, easy to asses and assessment can be done in 
confined work places without disruption to the work 
force[1].

• There are 2 groups, Group A includes upper arm, 
lower arm and wrist; Group B includes neck, trunk, 
and legs which might influence the position of upper 
limb.

• The range of motion of each body part is divided 
into section according to criteria derived through 
literature. The sections are numbered so that the 
number 1 represent minimum risk. Higher numbers 
are for parts with extremes f range and more of risk 
factors.

• Score A + muscle use and force score of group A = 
Score C

Score B + muscle use and force score of group B = 
Score D

Score C+ Score D = number score

Number score is between: 1-7

- Score 1 or 2 – posture is acceptable if not maintained 
or repeated for long periods

- Score 3 to 6 – further investigations and changes 
may be required

- Score 7 – immediate change in posture or work 
as there is high risk of upperlimb musculoskeletal 
disorder[2] .

Grip Strength and Handheld Dynamometer
• The power of grip is the result of forceful flexion of 

all finger joints with a maximal voluntary force that 
the subject is able to exert under normal bio kinetic 
conditions.

• Nearly 35 muscles are required for hand grip, 
flexors bringing about the movement whereas 
extensors stabilizing the wrist. Grip strength is one 
of the main components tested while evaluating 
hand function and also provides an objective index 
of the functional integrity of the upper extremity[12].

• Grip strength measurements are easy to calculate, 
but they are sensitive enough to detect even the 
smallest of changes in hand strength, which makes 
them especially useful when tracking the progress 
of a patient going through physical therapy. Grip 
strength is one of the main components tested 
while evaluating hand function and also provides 
an objective index of the functional integrity of the 
upper extremity[12].

• Hand grip strength can be quantified by measuring 
the amount of static force that the hand can 
squeeze around a dynamometer. The force has 
most commonly been measured in kilograms and 
pounds, but also in millilitres of mercury and in 
Newton.

• The dynamometer handle is usually adjusted (if 
possible) to fit the hand or set at the same setting for 
everyone. The same setting should be used when 
retesting. The strength of the left and right hand can 
also vary, so the tests should be either be conducted 
on the same side, on the dominant side, or done 
on both sides and averaged. Several attempts are 
usually required to get the maximum score[5].

Objectives of the Study

• To assess the posture adapted by the bank workers 
using RULA scale (Rapid Upper limb Assessment).

• To assess the grip strength using hand dynamometer 
of the dominant side of bank employees.

• To study a correlation between Rapid Upperlimb 
Assessment score and Hand grip strength.

Inclusion Criteria
- Asymptomatic individuals working in a 

Multinational bank.

- Age-30 to 50 years.
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- Working for 6-8 hours a day.

- Having a job profile of desk job (sedentary).

Exclusion Criteria
Individuals with:

- Known cardiovascular/ neuromuscular dysfunction.

- Any pain related to trauma or recent fractures 
(within 2 years).

- History of pre-existing metabolic, endocrine disorder 
or infection that might affect the musculoskeletal 
system.

Outcome Measure
- RULA SCORE IN NUMBER (1-7)

- HAND GRIP STRENGTH IN Kg (Position of use is 
in elbow 90 degree flexed and wrist in neutral in mid 
prone and wrist unsupported and squeeze around the 
dynamometer.

Methodology
· Institutional ethics committee approval was taken.

· Sample Selection (N=35) was done based on 
appropriate sampling technique.

· The procedure and need to conduct such a study was 
explained to the patient and informed consent was 
taken.

· RULA Score was found out using the scoresheet 
and observation of the components by the therapist 
in the working site that is the bank.

· The grip strength was measured using a handheld 
dynamometer, an average of the three readings were 
taken after demonstrating the procedure of how to 
handle the instrument

· Data was collected and analysed using appropriate 
statistical method.

· Results and conclusions were drawn

Material and Method Used
· Rula (Rapid Upper Limb Assessment) score sheet.

· Hand grip dynamometer (reliability-99.72).[3]

· Pen and paper.

· Camera

· Chair

· Desk 

Findings
Table 1: Descriptive Analysis

Descriptive Analysis Hand Grip strength Final Score

Mean 21.64 5.305

Standard Error 1.30 0.228

Median 21.5 6

Mode 15 6

Standard Deviation 7.80 1.369

Sample Variance 60.84 1.875

Range 29.3 5

Minimum 6 2

Maximum 35.3 7

Sum 779.04 191

Count 35 35

Confidence Level 
(95.0%) 2.639 0.463

Graph 1: Rapid Upperlimb Assessment Score

Interpretation of the Graph
Rula Score

It is observed from the above readings that the 
maximum population (n=12) of asymptomatic bankers 
fall in the RULA score reading of 6 that is considered 
to be investigated further and to change it as soon as 
possible. Which also interprets as the posture is harmful 
when continued for a long time.
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Graph 2: Hand Grip Strength (Kg)

Interpretation of the Graph
Grip Strength

According to the graph maximum population had 
grip strength ranging from 10 to 15 which is way lower 
than the normal values of 27 for females and 33 for 
males.

Graph 3: Correlation between Score A and Hand 
grip strength (Kg)

Pearson’s correlation coefficient (r)=-0.830 
n=35

Pearson’s test of correlation was run to determine the 
correlation between 35 asymptomatic bank employees. 
There was a negative correlation between Score A on 
RULA score sheet (which specifies the position of upper 
limb) and Hand grip strength measure.

Graph 4: Correlation between Final RULA SCORE 
and Hand grip strength (Kg)

Pearson’s correlation coefficient(r)=-0.546 
n=35

Pearson’s test of correlation was run to determine the 
relationship between 35 asymptomatic bank employees. 
There was a negative correlation between the Final 
Score or RULA score sheet and the Hand grip strength 
measure .

Picture 1: At the site of study
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Conclusion
The purpose of this study was to find a correlation 

between the Rapid upper limb assessment score and 
Hand grip strength using hand held dynamometer in 
asymptomatic bank employees. There were a very few 
studies those focussed on the pre-clinical spectrum of 
patients and checked the hand grip strength of the same.

According to statistical analysis it is found that the 
maximum population had a RULA score of 6 (n=12) 
which suggests there needs for further investigation and 
change it as soon as possible.[1] Similar studies have 
been done by Mrunal S. Baxi1 & Dr. Deepali N. Hande 
in Bank workers of Loni.[11]

The average Hand grip strength of the population 
is found out to be 21.64Kg which is lower than the 
normative values suggested by the studies done by 
Rajani P Mullerpatan, Gayatri Karnik, Rebecca John, 
which was found out to be 30.2Kg.[10]

From the study it was found out that there is negative 
correlation between the final RULA Score and hand 
grip strength which suggests that more the RULA score 
lesser is the hand grip strength.

There was also a negative correlation between score 
A and Hand grip strength.

The tasks that required continuous static position of 
the forearm at a greater angle than neutral, twisting of 
wrist, and repetition of terminal movements of neck and 
back have shown the maximum effect on the hand grip 
strength.[8]

Out of which the score of wrist extension and 
twisting at the wrist had a major impact on the RULA 
score; thus, may be believed to have affected the Hand 
grip strength.

The posture of wrist probably affects the length 
tension relation of the muscles of forearm mainly the 
long flexors of forearm as the wrist is kept in extension 
with elbow flexion to hold the mouse which probably 
stretches the actin myosin junction in the muscles 
for an extended period of time which may lead to an 
imbalanced length tension relationship.[15]Small muscle 
of hand such as intrinsic muscle of hand are constantly 
recruited for clicking of mouse and typing purpose.[6]

The imbalance in length tension relation of such 
long flexors of forearm and overuse of intrinsic hand 

muscles may lead to decrease in the force produced by 
them leading to decrease in the hand grip strength.[15]

As well as the relation of scapulohumeral 
misalignment due to long static posture of arm in shoulder 
flexion and protraction with unsupported forearm in 
the work environment may be considered as a cause of 
mechanical disadvantage for the force production by the 
muscles of upper limb as a whole.

Factors like use of keyboard, handling mouse for 
most of the time of work, using computer screen which 
are below eye level, maintaining static posture for longer 
time and infrequent breaks may pose serious threats for 
bankers not only related to the symptomatic pain regions 
like neck back and elbow[6] but also the pre clinical 
decrease in hand grip strength.

To Summarize:

• The final Rapid Upper limb Assessment score 
and hand grip strength is negatively correlated in 
asymptomatic bank employees.

• The average Hand grip strength of asymptomatic 
bank populations is lowered as compared to the 
normative data of Indians.

• From this study we conclude that the tasks 
performed by the bankers posses a risk of decrease 
in hand grip strength requiring further investigation 
and ergonomic intervention as soon as possible.

• Ergonomic advice like: 

Lumbar support, padding below the wrist, frequent 
breaks and stretches for upper limb, neck and back after 
every 45 min should be administered at the institute 
level as this asymptomatic population will not approach 
a medical care centre.
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Abstract
The objective of the study was to identify effects of neural mobilization on electrophysiological measures of 
nerve (latency, velocity and amplitude) during and after neural mobilization in normal healthy individuals 
having normal neurodynamics and in patients diagnosed with median nerve entrapment neuropathy 
around the wrist joint (in altered neurodynamics of peripheral nerves). 30 normal healthy individuals and 
30 patients with entrapment neuropathy of median nerve around the wrist joint were taken in the study. 
Pre neural mobilization, Motor and sensory nerve conduction studies of median nerve were performed 
and electrophysiological measures like distal latency, amplitude and velocity were taken. Median nerve 
mobilization – ULTT 2 was performed on participants. During neural mobilization and after neural 
mobilization (immediate after neural mobilization, after 10 minutes and 30 minutes) electrophysiological 
measures of median nerve were taken again. The results of the study shows that neural mobilization has 
no significant effects on all electrophysiological measures of nerve during and after neural mobilization in 
normal healthy individuals having normal neurodynamics and in patients diagnosed with median entrapment 
neuropathy around the wrist joint. Hypothesized effects of neural mobilization, in promoting physiological 
functions of nerve, have no effects in promoting electrophysiological measures of nerve.
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Introduction
Neural mobilization techniques are passive or 

active movements that focus on restoring the ability of 
the nervous system to tolerate the normal compressive, 
friction and tensile forces associated with daily and sport 
activities.1 It consists of gliding and sliding techniques. 
Gliding techniques or ‘sliders’, are neurodynamic 
maneuvers that attempt to produce a sliding movement 
between neural structures and adjacent non-neural 
tissues and they are executed in a non-provocative 

fashion. Tensile loading technique restores the physical 
capabilities of nervous tissues to tolerate movements 
that elongate the corresponding nerve bed. It is 
important to emphasize that tensile loading techniques 
are not stretches; these neurodynamics maneuvers 
are performed in an oscillatory fashion so as to gently 
engage resistance to movement that is usually associated 
with protective muscle activity.1

The nervous system is capable to adapt mechanical 
loads regardless of its underlying construct, and it needs 
to undergo various mechanical events like compression, 
elongation, angulation, sliding and cross-sectional 
change. Failure of these protective mechanism make 
nervous system vulnerable to neural oedema, ischaemia, 
fibrosis and hypoxia, which may cause further alteration 
in neurodynamics.2-3

Neural mobilization is used for treatment of adverse 
neurodynamics, to restore the dynamic balance between 

10.5958/0973-5674.2019.00152.7
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the relative movement of neural tissues and surrounding 
mechanical interfaces, thereby allowing reduced intrinsic 
pressures on the nervous tissue and thereby maintaining 
physiologic function.4-6 The benefits of these techniques 
are facilitation of nerve gliding, dispersion of noxious 
fluids, reduction of nerve adherence, improvement of 
axoplasmic flow and increased neural vascularity.4-9

Carpal tunnel syndrome is caused by elevated 
pressure in the carpal tunnel; this elevated pressure 
produces ischaemia of the median nerve, resulting in 
impaired nerve conduction and attendant paraesthesia 
and pain. Early in the course, no morphological changes 
are observable in the median nerve, neurologic findings 
are reversible, and symptoms are intermittent. In carpal 
tunnel syndrome, prolonged or frequent episodes of 
elevated pressure result in segmental demyelination 
and constant and severe symptoms, occasionally 
with weakness. When there is prolonged ischaemia, 
axonal injury ensues, and nerve dysfunction may be 
irreversible.10

Nerve conduction studies are an important part of 
the complete electrodiagnostic examination. It includes 
recording electrode, reference electrode and ground 
electrode. A recording electrode is placed on the 
muscle innervated by that nerve and information about 
the impulse can be recorded including its latency, the 
distance traveled and the nerve conduction velocity 
can also be computed.11 These measures are a sensitive 
indicator of nerve damage and looks specifically 
integrity of the myelination of the nerve.12, 13 These 
measures are a sensitive indicator of nerve damage and 
looks specifically integrity of the myelination of the 
nerve.12, 13 The amplitude of muscle contraction provides 
information about number of functioning neurons within 
the nerve and can be measured and compared to the initial 
size of the signal. An isolated specific site of injury can 
be determined by stimulating the nerve in various points 
along its course. Both sensory and motor nerves may be 
tested. 12, 13

The electrophysiological changes of the motor and 
sensory axons during and after neural mobilization 
(stressing activities) are unknown in normal healthy 
individuals having normal neurodynamics of peripheral 
nerves and in altered neurodynamics like entrapment 
neuropathy of peripheral nerves. Hence, the purpose 
of the study is to identify direct effect of neural 
mobilization on motor and sensory axons as measured by 
electrophysiological testing (distal latency, conduction 

velocity and amplitude) in normal healthy individuals 
having normal neurodynamics of peripheral nerves and 
in altered neurodynamics like entrapment neuropathy 
of peripheral nerves and thereby providing evidence to 
include neural mobilizations as a therapeutic intervention 
in altered neurodynamics of the peripheral nerves.

Method
A Quasi experimental study was carried out at 

Department of Electrodiagnosis and Electrotherapy, 
Ashok & Rita Patel Institute of Physiotherapy. 
Participants of the study were divided into two groups. 
Group A consisted of normal healthy individuals (n=30) 
while Group B consisted of patients diagnosed with 
median nerve entrapment neuropathy around the wrist 
(n=30).

Normal healthy individuals between age 18 – 25 
years and having normal neurodynamics of peripheral 
nerves were recruited in Group A. Participants having 
any recent surgery of neck, shoulder, elbow or wrist, 
subjects with neurological symptoms, any systemic 
disease affecting nerves, musculoskeletal conditions 
causing restriction of cervical spine, shoulder, elbow, 
wrist and hand or inability to comply with the study 
protocol due to cognitive impairment were excluded 
from Group A.

Patients diagnosed with median nerve entrapment 
neuropathy around the wrist joint and age between 30-
50 years were recruited in Group B. Patients having 
any recent surgery of neck, shoulder, elbow or wrist, 
any systemic disease affecting nerves, musculoskeletal 
conditions causing restriction of cervical spine, 
shoulder, elbow, wrist and hand or inability to comply 
with the study protocol due to cognitive impairment 
were excluded from Group B.

Procedure
On the day of testing a brief screening examination 

was performed and the participants were allocated in 
group A and B based upon inclusion and exclusion 
criteria. Signed informed consent were taken from the 
participants and oriented to the testing protocol.

Pre neural mobilization, Motor and sensory nerve 
conduction studies of median nerve were performed 
and electrophysiological measures like distal latency, 
amplitude and velocity were taken. Median nerve 
mobilization – ULTT 2 was performed on participants. 
During neural mobilization and after neural mobilization 
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(immediate after neural mobilization, after 10 minutes 
and 30 minutes) electrophysiological measures of 
median nerve were taken again.

Statistical Analysis
Data were tested for normality (Kolmogorov–

Smirnov distance method). The pre neural mobilization 
data of electrophysiological measures were compared to 
that obtained during and after neural mobilization, using 
paired t test for both groups using SPSS software version 
16. Statistical significance was assumed if the p value 
was < 0.05.

Results
A total of 30 (n=30) participants participated 

in Group A and 30 (n=30) patients with entrapment 
neuropathy of median nerve around wrist participated in 
Group B.

Descriptive analysis of electrophysiological 
measures in Group A is shown in Table 1 and comparison 
of means using paired t test in Group A is shown in Table 
2. Descriptive analysis of electrophysiological measures 
in Group B is shown in Table 3 and comparison of means 
using paired t test in Group A is shown in Table 4.

Table 1: Descriptive Analysis of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group A

Measure
Distal Latency

(in ms)

Proximal 
Latency
(in ms)

Velocity (Elbow – 
Wrist Segment

(in m/s)

Distal 
Amplitude

(in mV)

Proximal 
Amplitude

(in mV)
Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Pre Neural Mobilization 2.50 ± 0.46 6.50 ± 0.61 57.52 ± 6.84 13.40 ± 5.40 10.92 ± 4.84
During Neural Mobilization 2.47 ± 0.42 6.80 ± 0.62 53.93 ± 5.53 12.61 ± 5.40 11.01 ± 5.17
Immediate Post Neural Mobilization 2.68 ± 0.42 6.72 ± 0.60 57.30 ± 6.98 12.09 ± 4.59 10.81 ± 4.97
10 Minutes Post Neural Mobilization 2.68 ± 0.38 6.81 ± 0.72 56.44 ± 7.96 12.48 ± 5.52 10.94 ± 5.06
30 Minutes Post Neural Mobilization 2.79 ± 0.43 6.93 ± 0.68 55.67 ± 5.82 13.05 ± 5.60 11.55 ± 5.41

Table 2: Comparison of Means of Latency, Velocity 
(Elbow – Wrist Segment) and Amplitude in Group A

Measure Pair t value (with df = 29 and 
95% Confidence Interval)

p value
(2-tailed)

Distal Latency

Pre NM-During NM 0.762 0.452
Pre NM-Immediate Post NM -3.61 0.001
Pre NM-10 Min Post NM -3.107 0.004
Pre NM-30 Min Post NM -4.385 0

Proximal Latency

Pre NM-During NM -5.399 0
Pre NM-Immediate Post NM -3.836 0.001
Pre NM-10 Min Post NM -4.079 0
Pre NM-30 Min Post NM -5.696 0

Velocity (Elbow – Wrist Segment)

Pre NM-During NM 4.789 0
Pre NM-Immediate Post NM 0.237 0.814
Pre NM-10 Min Post NM 1.09 0.285
Pre NM-30 Min Post NM 2.306 0.028

Distal Amplitude Pre NM-During NM 1.542 0.134

Pre NM-Immediate Post NM 2.223 0.034

Pre NM-10 Min Post NM 1.662 0.107

Pre NM-30 Min Post NM 0.642 0.526
Proximal Amplitude Pre NM-During NM -0.232 0.818

Pre NM-Immediate Post NM 0.267 0.792

Pre NM-10 Min Post NM -0.035 0.972

Pre NM-30 Min Post NM -1.192 0.243
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Table 3: Descriptive Analysis of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group B

Measure
Distal Latency

(in ms)

Proximal 
Latency
(in ms)

Velocity (Elbow – 
Wrist Segment

(in m/s)

Distal 
Amplitude

(in mV)

Proximal 
Amplitude

(in mV)

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Pre Neural Mobilization 5.47 ± 1.52 9.58 ± 1.65 51.83 ± 5.32 9.65 ± 3.22 9.65 ± 3.22

During Neural Mobilization 5.55 ± 1.54 9.84 ± 1.76 49.71 ± 5.87 10.03 ± 3.69 10.03 ± 3.69

Immediate Post Neural Mobilization 5.55 ± 1.84 9.82 ± 1.81 49.82 ± 4.31 10.50 ± 2.33 10.50 ± 2.33

10 Minutes Post Neural Mobilization 5.48 ± 1.53 9.72 ± 1.76 50.38 ± 6.20 9.2 ± 3.36 9.20 ± 3.36

30 Minutes Post Neural Mobilization 5.50 ± 1.55 9.715 ± 1.69 50.48 ± 4.96 9.03 ± 2.32 9.03 ± 2.32

Table 4: Comparison of Means of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group B

Measure Pair t value (with df = 29 and 
95% Confidence Interval)

p value 
(2-tailed)

Distal Latency

Pre NM-During NM -1.548 0.219

Pre NM-Immediate Post NM -0.403 0.714

Pre NM-10 Min Post NM -1 0.391

Pre NM-30 Min Post NM -1 0.391

Proximal Latency

Pre NM-During NM -4.028 0.028

Pre NM-Immediate Post NM -2.447 0.092

Pre NM-10 Min Post NM -1.039 0.375

Pre NM-30 Min Post NM -1.216 0.311

Velocity (Elbow – Wrist Segment)

Pre NM-During NM 4.507 0.02

Pre NM-Immediate Post NM 1.223 0.309

Pre NM-10 Min Post NM 0.989 0.396

Pre NM-30 Min Post NM 1.385 0.26

Distal Amplitude

Pre NM-During NM -0.597 0.592

Pre NM-Immediate Post NM -0.645 0.565

Pre NM-10 Min Post NM 0.87 0.448

Pre NM-30 Min Post NM 1.092 0.355

Proximal Amplitude

Pre NM-During NM -1.318 0.279

Pre NM-Immediate Post NM 0.441 0.689

Pre NM-10 Min Post NM -0.324 0.767

Pre NM-30 Min Post NM 1.226 0.308

Discussion
The findings of this study showed that neural 

mobilization has no significant effects on all 
electrophysiological measures (latency, velocity and 
amplitude) of nerve during and after neural mobilization 
in normal healthy individuals having normal 
neurodynamics and in patients diagnosed with median 

entrapment neuropathy around the wrist joint having 
altered neurodynamics.

In normal healthy individuals having normal 
neurodynamics, there is only significant effects of 
neural mobilization occurs in latency (except in distal 
latency during neural mobilization compared to distal 
latency of pre neural mobilization) and in velocity of 
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elbow – wrist segment during and after 30 minutes of 
neural mobilization compared to velocity of pre neural 
mobilization and in distal amplitude immediately post 
neural mobilization compared to distal amplitude of pre 
neural mobilization.

In patients diagnosed with median entrapment 
neuropathy around the wrist joint, neural mobilization 
has no effects on electrophysiological measures of nerve 
during and after neural mobilization except in proximal 
latency during neural mobilization compared to proximal 
latency of pre neural mobilization and in velocity of 
elbow – wrist segment during neural mobilization 
compared to velocity of pre neural mobilization.

Review of literature shows that neural mobilization 
is used for treatment of adverse neurodynamics, to 
restore the dynamic balance between the relative 
movement of neural tissues and surrounding mechanical 
interfaces, thereby allowing reduced intrinsic pressures 
on the neural tissue and thus promoting optimum 
physiologic function.4-6 The hypothesized benefits from 
such techniques include facilitation of nerve gliding, 
reduction of nerve adherence, dispersion of noxious 
fluids, increased neural vascularity and improvement 
of axoplasmic flow.4-9 But these hypothesized effects 
of neural mobilization in promoting physiological 
functions of nerve do not match with findings of this 
study in promoting electrophysiological measures of 
nerve.

Ginanneschi F et al (2015)14 in their study concluded 
that in entrapment neuropathies, neural mobilization 
during nerve elongation may generate conduction failure 
in peripheral nerve. During anatomical stress across the 
median nerve in elongation, compressive forces may 
exert mechanical traction on the median nerve, since it 
is ‘tethered’ at the carpal tunnel, resulting inactivation 
of Na(+) channels at the wrist, or impairment of energy-
dependent processes which affect axonal conduction 
block. Findings of their study match with the findings 
of our study which shows significant changes in velocity 
of elbow – wrist segment during neural mobilization 
compared to velocity of pre neural mobilization in normal 
healthy individuals and in patients with entrapment 
neuropathy of median nerve around the wrist.

The amplitude of nerve conduction velocity study 
provides information about the number of neurons that 
are functioning within the nerve. No significant changes 
in amplitude in both groups of our study suggest that 
neural mobilization has no effects on number of neurons 

within the nerve during or after neural mobilization 
in normal healthy individuals and in patients with 
entrapment neuropathy of median nerve around the 
wrist.

Findings of this study need to be considered in 
relation to median nerve mobilization in normal healthy 
individuals and in patients with entrapment neuropathy 
of median nerve around the wrist. These findings cannot 
be generalized with other peripheral nerves and in other 
altered neurodynamic conditions or systemic axonal 
or demyelinating neuropathies. Sensory nerve action 
potential (SNAP) were not elicited in patients with 
entrapment neuropathy of median nerve around the 
wrist, so electrophysiological measures of compound 
motor action potential (CMAP) were only taken in this 
study. Sample size of the study was also small and as this 
was a feasibility study, the results cannot be considered 
accurate.

Conclusions
Neural mobilization has no significant effects on 

all electrophysiological measures (latency, velocity and 
amplitude) of nerve during and after neural mobilization 
in normal healthy individuals having normal 
neurodynamics and in patients diagnosed with median 
nerve entrapment neuropathy around the wrist joint.
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Abstract
Introduction: Stroke is the most common cause of morbidity worldwide, mainly affecting elderly 
population. As a consequence of stroke, it becomes difficult to have trunk control because of sensory and 
motor impairment of trunk muscles, while sitting and standing in doing everyday activities. Therefore 
trunk muscle exercises are indeed important and should be the part of rehabilitation in post-stroke patients. 
Alteration in exercise platform with small BOS enables the patient to engage many more trunk muscles 
together. This study is aimed to analyze the effect of Swiss ball activities on trunk control in post-stroke 
patient.

Methodology: A total of 30 post-stroke patients in the age group of 35 to 60 years participated in the study. 
The participants who met the inclusion criteria were selected and randomly assigned into two groups. The 
experimental group (Group A) received conventional physiotherapy along with Swiss ball protocol and the 
control group (Group B) receives only conventional physiotherapy, 4 times per week for 3 weeks. Trunk 
impairment scale was used to evaluate the trunk control.

Outcome Measure: Trunk Impairment Scale (TIS)

Results: Post intervention, both the groups improved on trunk control but the experimental group (Group 
A) improved more significantly than the control group (Group B). The mean difference of pre and post 
intervention in TIS score of Group A was 4.30 and Group B was 2.87 which is significant (p<0.05) in both 
the groups. The mean difference of post intervention TIS score of Group A and Group B was 1.36 with p 
value <0.05, which is significant

Conclusion: This study revealed a significant improvement in both the groups but experimental group 
(Group A) showed more improvement than the control group (Group B).

Keywords: Swiss Ball, Stroke, Trunk Control, Trunk Exercises, Trunk Impairment Scale, Postural Assessment 
Scale for Stroke.
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Introduction
Stroke is the most common cause of morbidity 

around the world, mainly affecting elderly population. 
But nowadays, middle aged people are also getting 

affected because of the lifestyle and work load. The 
seriousness of a stroke relies upon the area and size of 
the deterrent which harms cerebrum tissues. Hemiplegia 
results in weakness of trunk muscles due to paralysis or 
nonuse of affected side.

Trunk plays a vital role to keep the body erect 
and gives base to the pelvis and spinal cord. The trunk 
act as a fulcrum which provide degree of freedom for 
distal limb movement, control, balance and functional 
activities1, 2. However, stroke patients lose control on 
balance and posture due to the weakness of trunk and 
reduced proprioception3, 4, 5. In addition, postural sway 
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increases in the sitting position6, and subject unable to 
shift weight on either side7 and reduces the ability to 
coordinate functional activities.

These patients then move their limbs in unusual 
pattern to complete the action which results in much 
wastage of energy. After stroke, asymmetric weight 
distribution in sitting position with broad base of support 
and decreased degree of freedom, due to sensory-motor 
impairment of trunk, and is more likely to have early 
compensation8.

Contrary to common belief that only one side is 
involved in stroke, trunk muscles are affected bilaterally 
because of the bilateral innervation9, 10. Earlier studies 
reported the impairment of trunk flexors, extensors 
and trunk rotators of both sides which is measured by 
isokinetic dynamometer, when compared to the same 
aged healthy population11. Transcranial magnetic 
stimulation and electrical stimulation studies have 
revealed that the trunk muscles are innervated by fibers 
from both brain hemispheres12, 13. According to one of 
the recent studies on trunk control, it has been identified 
that trunk control is an important way out to predict the 
functional outcome post-stroke14, 15.

Most researches and clinical practice of rehabilitation 
post-stroke target on more affected extremities without 
giving much attention to trunk control. Unlike upper and 
lower limb muscles, abdominals need pelvis, thorax and 
central aponeurosis as a stable base, depending upon 
the part of trunk which is moving. Counter-rotation 
between the upper and lower trunk, requires contraction 
of opposite side muscles work on the concept of 
mobility over stability. This movement is essential for 
all the functional movements in our daily activities. The 
rotation of the trunk allows the shortening of antagonist 
which draws the pelvis and thorax forwards. In addition 
the trunk rotators cannot work efficiently when there 
is approximation of origin and insertion when there is 
side flexion of spine. A recent study on dynamic post-
urographic analysis suggested that movement of trunk 
in post-stroke are executed mainly by upper trunk 
with reduced anterior tilting of pelvis which implies 
impairment of mobility over stability skills of the trunk16.

Therefore trunk muscle exercises are indeed 
important and should be the part of rehabilitation in post-
stroke patients. A randomized trial that added 10 hours 
additional trunk exercises to regular rehabilitation had a 
beneficial effect in improving trunk control, particularly 

the dynamic sitting postural control17. In turn better 
trunk control improves the pelvic movement, balance 
and reduces the risk of fall.

An unstable surface, Swiss ball plays an important 
role in strengthening the trunk muscles by recruiting 
many muscles together without increasing the total 
load. An unstable surface increases activation of the 
rectus abdominis and increases degree of freedom per 
exercise when compared to a stable surface18. Although 
many physiotherapists working with post-stroke patients 
focus on improving their postural control and balance 
using Swiss ball, but there are very few studies found, 
which emphasize specifically on trunk control with 
Swiss ball. Most of the studies have been done in acute 
phase. Therefore we conducted the research to find out 
the effect of Swiss ball activities on trunk control in sub-
acute phase (4 weeks – 12 weeks). This is the best phase 
to get the maximum recovery and gives the opportunity 
to reach the highest level19.

There are evidences of significant improvement in 
core muscle strength with Swiss ball activities in normal 
individuals so the same may be applied for post-stroke 
patients to train their trunk muscles. Trunk muscles are 
innervated by fibers from both the hemispheres, like 
the facial muscles so because of the intact ipsilateral 
innervation they are trainable muscles. The trunk 
muscles recovery was mediated by the unaffected 
hemisphere and probably by a compensatory activation 
of preexisting uncrossed pathways rather than cortical 
reorganization, unlike extremities20. The aim of the 
study is to study the effect of Swiss ball activities on 
trunk control in post-stroke patients. We hypothesized 
that there is a significant effect of Swiss ball activities on 
trunk control as measured by trunk impairment scale in 
post-stroke patients.

Subjects and Methodology
The current experimental study was conducted in 

the neurological rehabilitation center of Jain Hospital, 
Karkardooma, Delhi. 30 patients within the age group 
of 40-65 years of both genders participated in the 
intervention. The participants were post stroke patients 
up to 3 months, both ischemic or hemorrhagic with 
first onset of unilateral lesion, medically stable, able to 
understand and follow simple verbal instruction, scoring 
>/=24 on MMSE, could sit unsupported for 1 minute 
on a stable surface with feet touching the ground, >13 
PASS(TC), >8 TIS. Patients were excluded if they had 
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any neurological disease and musculoskeletal disorders 
affecting trunk control other than stroke, history of 
surgery due to musculoskeletal diseases affecting motor 
control.

Table 1: Swiss Ball Exercises

Position Swiss Ball Exercises 

Supine Bridging, Unilateral Bridging, Lower Trunk 
Rotation

Sitting Static Sitting balance, Trunk Flexion – Extension, 
Trunk Lateral Flexion, Trunk Rotators-Upper 
Trunk, Lower Trunk, Weight Shifts, Forward 
Reach, Lateral Reach

48 patients were screened out of which 30 meeting 
inclusion and exclusion criteria were invited for the 
study. Physiotherapy assessment of the selected 30 
patients was performed. The study intention was 
explained to all the participants and they were requested 
to sign the written informed consent. PASS-TC and TIS 
score were used to measure trunk control. Patients were 
equally divided in group A and Group B. Experimental 
group (A) received conventional physiotherapy along 
with Swiss ball protocol. Control group (B) received 
only conventional physiotherapy. Exercise protocol 
was followed 4 sessions /week for a period of 3 weeks. 
The number of repetitions was determined on the basis 
of earlier pilot study. Practice trial was provided on 
Swiss ball before performing the exercise protocol to 
experimental group. Exercise protocol started from next 
day which included Swiss ball exercise protocol for 20 
minutes. Trunk exercises on Swiss ball was initiated with 
mild assistance and further progressed to no assistance. 
These exercises were to be performed with adequate 
rest period in between. PASS-TC and TIS score was 
taken at 2 weeks and 3 weeks post intervention. During 
the course 2 participants discontinued interventions in 
experimental group.

Outcome Measure
• Trunk Impairment scale (TIS)

Data Analysis
Statistical analysis was done for within and between 

the group analysis. Windows Excel 2007 was used to 
analyze in this study. Paired t-test was used for within 
the group analysis. Unpaired t-test was used for inter 
group analysis.

Fig 1: Figure showing Lateral Reach

Fig 2: Figure showing Bridging

Results
No significant differences between the groups were 

found for the demographic variables, “p values” for age 
(0.178), gender (0.723), affected side right/left (0.716). 
There was no significant differences in stroke related 
parameters and outcome measures between the groups, 
“p values” for TIS(0.717) PASS(1.0) and MMSC 
(0.481).

Post intervention, both the groups improved on trunk 
control but the experimental group (Group A) improved 
more significantly than the control group (Group B). 
The mean difference of pre and post intervention in 
TIS score of Group A was 4.30 and Group B was 2.87 
which is significant (p<0.05) in both the groups. The 
mean difference of post intervention TIS score of Group 
A and Group B was 1.36 with p value <0.05, which is 
significant (Table-2).
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Table 2: Table showing pre and post intervention 
scores of TIS

Groups
TIS(Pre/Post)
Mean(SD)

Mean
Difference

‘t’ 
value

‘p’ 
value

A
Pre 17.47(±0.51)

4.30 2.17 p<0.05
Post 21.76(±0.72)

B
Pre 17.53(±0.52)

2.87 2.14 p<0.05
Post 20.40(±0.63)

A&B
PreA & PreB 0.06 2.06 p>0.05

PostA & PostB 1.36 2.06 P<0.05

Graph 1: Graph showing Pre-intervention mean 
value of TIS, PASS and MMSE for Group A and 

Group B

Graph 2: Graph showing Pre and Post intervention 
Mean Value and standard deviation of TIS for 

Group A and Group B

Discussion
The study showed significant improvements in both 

groups but experimental group gave better result than 
control group. The possible reason for better results 
may be due to the postural perturbation provided to 

patient on Swiss ball, reacted to which muscles of trunk 
contract in order to achieve the desired postural stability. 
Lumbo-sacral, erector spine as well as deep abdominal 
stabilizers are more involve during exercises on an 
unstable base. An Optimal control of good posture is 
necessity for daily activities as well as for the prevention 
of injuries. Stabilization of posture is got by motor and 
sensory neurons of the somatosensory system, by getting 
feedback from visual, vestibular and somatosensory. The 
vestibular system is the main control system for erect 
posture. If there is any disturbances in sensory (processed 
in brainstem and cerebellum) or motor feedback loop 
which happens in stroke, result in increased body sway 
and muscle activity. The main role of a CNS is to 
coordinate the focal movement and helps to achieve the 
goal of a given task. When we move we are not aware 
of neuromuscular processes which control our posture 
automatically. So, whenever there is any disturbance in 
either of the pathways, it will imply incorrect posture 
adjustment during movement.

The study results had shown that trunk exercises 
performed on a Swiss ball resulted in a greater 
improvement in lateral flexion, lateral reach and 
symmetrical rotation as measured by dynamic sitting 
balance and the coordination subscales of TIS. The 
overall effect size index (1.36) observed in the study is 
in favor of the experimental group, Swiss ball provide a 
challenging environment with more degree of freedom 
than stable surface during task specific trunk exercises.

An interesting finding was the improvement in 
trunk rotation in experimental group as measured by 
coordination subscale of TIS. Coordination of the trunk 
is the mobility over stability task which require counter-
rotation of upper and lower trunk. During the study we 
found that the subjects were able to rotate the upper trunk 
but had difficulty in rotating the lower trunk. During the 
rotation of upper trunk subjects were asked not to move 
the feet away from the ball, thighs and legs should be in 
contact with the ball. This engages the whole trunk in 
order to keep the back straight and maintaining 90-90 
position of knees and ankle.

Clinically it was found that there was asymmetrical 
weight distribution on both feet while sitting on the 
stable surface. Contrary weight distribution on both feet 
while sitting on the Swiss ball is better, patient tried to 
take weight on the affected side in order to maintain the 
erect posture. During the reaching activities subjects 
instructed not to take step forward or sideways.
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Conclusion
The result showed significant improvement in both 

the groups but experimental group (Group A) showed 
more improvement than the control group (Group B). 
Hence, the study accepts the alternate hypothesis i.e. 
there is significant effect of Swiss ball activities on trunk 
control as measured by trunk impairment scale in post-
stroke patients. LIMITATIONS-There was a lack of 
long term follow up of patients to find out the carry over 
effects of the interventions.

Ethical Clearance: Study protocol was approved 
by the ethical committee of Amity Institute of 
Physiotherapy, Noida.

Source of Funding: Self Funded

Conflict of Interest: None
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Wearing Out Pattern of Sports Shoes and Muscle Imbalance in 
Lower Limb among Athletes – A Correlation Study

Basavaraj Motimath1, Vivekanand B Neelgund2, Dhaval Chivate3

1Associate Professor, Head of Department of Sports Physiotherapy, 2Masters in Sports Physiotherapy, 
3Department of Sports Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

Abstract
Background: Muscle imbalance prevails among a lot of athletes. The most common muscle imbalances are 
seen in the lower limb. The muscle imbalances affect footwear. There are certain set of patterns which are 
seen in athletes. Hence we are trying to co-relate muscle imbalance and wearing out pattern of the shoes in 
athletes.

Aim/Objectives: To determine the correlation between pattern of wearing out of sports shoe and its relation 
with muscle imbalance in lower limb among athletes.

Method: Both male and female athletes between the age groups 18-35 years from various sports in the 
study. Wearing out pattern of the shoes will be noted down and athletes’ range of motion and strength of 
lower limb will be obtained.

Results: One way ANOVA was used for statistical analysis. The results showed that hip flexion ROM was 
significant with 81.59±4.47 (P<05) and external rotation with 0.24 9 (Fig 2) in relation with the wearing out 
pattern of the shoes. In ankle ROM, only dorsiflexion of right foot was significant with 7.50±3.82 (P<05). 
Muscle length of hamstring showed significance i.e. 81.02 (p<05). In case of strength of hip muscles, the 
internal rotation right and extensors left side were statistically significant i.e. 16.5±50 (P<.05).

Conclusion: Present study concludes that there is no single pattern of wearing out of footwear, it is the 
combination of two or more patterns that are seen in athletes with or without musculoskeletal problems.

Keywords: Muscular endurance, push-up test, athletes, fitness
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Introduction
Muscle balance is defined as equality between 

agonist and antagonist in terms of length and strength. It 
is required because of reciprocal movements which have 
to be coordinated, where in opposite muscle group play 
an important role.1 Some studies have said that specific 
muscle imbalance can lead to injuries in athletes.2 There 
are two types of muscle imbalances, namely Functional 
imbalance and Pathological imbalance. Many injuries 

are said to have direct connection with either muscle 
weakness or muscle imbalance.2,3

Sports shoes designs have evolved a lot in last 100 
years and are now engineered and crafted for different 
types of sports. There has been change in support 
cushioning, weight and shape of the shoes.4 Studies have 
been done that have tried to relate injuries with sports 
shoes and its condition.5678

There are 6 different wearing out patterns of shoes. 
1) Wear on the ball of the foot 2) Wear on the inner side 
of the foot 3) Toe-shaped ridges on the upper 4) Outer 
shoe wear 5) A bulge and wear to the side of the big toe 
6) wear on the upper above the toes.9

The muscle imbalance and wearing out of shoes 
changes the kinematics of the joints of lower limb which 
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leads to injuries. Muscle imbalance is a major cause in 
many sports related injuries5. This may develop in the 
later stages even if it is functional imbalance and may 
hamper the functionality and progress of an athlete. If 
diagnosed earlier, there are better chances of correcting 
the imbalance. Muscle imbalance causes change in the 
kinematic chain of the body which can lead to injuries 
which is associated with pain and vice versa.1

Patterns of wearing out of shoes indicate or 
predict the deformity or the injury. It can be helpful in 
diagnosing and preventing certain patterns of injuries. 
Studies done on athletes to find out major factors which 
lead to injuries made a correlation to wearing out and 
shoe age to current and prevent injuries9

This study will help to correlate the pattern of 
wearing out of shoes with muscle imbalance and will 
help the physiotherapist and other medical professionals 
to know about the relation between them. Hence we need 
to find out if there is correlation between the wearing out 
of shoes with muscle imbalance. Hence there is a need 
for screening and correlating muscle imbalance and 
wearing out of shoes in athletes.

Materials and Methodology
Ethical clearance was obtained from the Institutional 

Ethical Committee of KAHER Institute of Physiotherapy, 
Belagavi. A written informed consent was obtained from 
all the participants before the commencement of the 
study. Both male and female athletes between the age 
group of 18-35 year from various sports institutions and 
clubs in Belagavi, Karnataka were included.

 Inclusion Criteria  Exclusion Criteria 

  Individuals who participate 
in competitive sports

  Age 18-35 years
  Subjects willing to 

participate

  Subjects with congenital 
foot deformity

  Subjects with lower limb 
surgeries in last 1 year

  Recreational subjects
  Traumatic sports injuries

Procedure: Ethical clearance from the institutional 
ethical committee was obtained.

After meeting the inclusion and exclusion criteria, 
written informed consent was obtained from the 
participants

Brief demographic data was obtained from the 
athletes that included their name, age, gender, height, 
weight, BMI, sports history

The wearing out pattern and the history of shoe use 
was noted down. (see dig 1)

To check muscle imbalance the following was noted 
down .The range of motion of hip flexion, extension, 
abduction, adduction, internal rotation and external 
rotation, in knee flexion, extension, ankle dorsiflexion 
plantar flexion, inversion and eversion was noted 
down.10 Muscle length test was done for iliopsoas, 
rectus femoris, hamstrings and gastrocnemius.10 Testing 
position for strength assessment for hip flexors was with 
the participant seated and hips and knees flexed at 900.
Dynamometer was held on the anterior aspect of the 
thigh, proximal to the knee joint. Hip extensors with the 
participant lying prone and hips and knees extended. 
Dynamometer placed on the posterior aspect of the 
shank, proximal to the ankle joint .The subject was 
asked to do the movement or the action of the muscle we 
are trying to find out. Hip abductors with the participant 
lying supine and hips and knees extended. Dynamometer 
placed on the lateral aspect of the shank proximal to the 
ankle joint. Hip adductors with the participant lying 
supine and hips and knees extended. Dynamometer 
placed on the medial aspect of the shank, proximal to the 
ankle joint. Knee extensors with the participant seated 
and hip and knees flexed at 900. Dynamometer was held 
on the anterior aspect of the shank proximal to the ankle 
joint. Knee flexors with the participant seated and hips 
and knees flexed at 900.Dynamometer was held on the 
posterior aspect of the shank proximal to the ankle joint. 
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Ankle plantar flexors with the participant lying supine 
with the ankle in plantar grade and hips and knees 
extended. Dynamometer was held over the metatarsal 
heads on the sole of the foot. Ankle dorsi flexors with 
the participant lying supine with the ankle relaxed and 
hips and knees extended. Dynamometer placed over the 
metatarsal heads on the dorsum of the foot.11

Results
44 participants were recruited in this study of which 

37 were male and 7 were female athletes. The mean age 
was 21.33±2.43 among which 18 total showed only 1 
wearing out pattern (40.91%) in comparison with the 
combination of 2 patterns which were 20 (45.45) and 
combination of 3 patterns were 6 (13.64).

One way anova has used to compare age BMI and 
age of shoes where only age of shoes had a significant 
deviate with 0.62±0.79 (P<05). Age (21.07±2.49) Height 
(165±10.43) weight (64.66±12.73) BMI (23.53±3.52) 
was not significant.

One way ANOVA was used for parametric 
measurements. Which showed that hip flexion ROM 
was significant with 81.59±4.47 (P<05) and external 
rotation with 0.24 9 (Fig 2) in relation with the wearing 
out pattern of the shoes.

In ankle ROM, only dorsiflexion of right foot had a 
significant 7.50±3.82 (P<05)

One way ANOVA of muscle length showed that 
hamstring values were 81.02(p<05)

One way ANOVA of strength of hip muscles 
revealed that the internal rotation right and extensors left 
side showed significance i.e 16.5±50 (P<.05).

Discussion
The results of the evaluation showed that athletes 

had either one type of wearing out pattern of the shoes 
or combination of two or more types of wearing out 
patterns.

Athletes showed not much significance with 
the variables of age, height and BMI. Age of shoes 
was significant, especially when compared with the 
combination of three or more patterns.

The study done by P. W. Kong et al.12 indicate that 
the wearing out of shoes and the age of shoes had an 
impact on kinematic chain. Our findings confirm that the 

combination of wearing out patterns increases as the age 
of the shoes increases. This is the result of overuse of 
one set of muscles over the other. Some of the sports 
which are unilateral in nature may require a particular 
set of muscles or only one side of the muscles may result 
in imbalance and may result in injuries.5,13

J E Taunton, M B Ryan et al. studied about the 
shoe age where it was a factor for decreased ROM and 
injuries.14 This present study reflects the same, Flexion 
and external rotation of the hip on the right side was 
affected significantly especially in the combination of 
3 or more patterns of worn out shoes. Knee ROM did 
not show any significant change. Although ankle’s 
dorsiflexion on the right side showed much significant 
change in regard with combination of 3 or more wearing 
out pattern of the shoes.

Many authors have conducted studies on strength 
of lower limb and over use of hamstring which led 
to injuries because of shortening of the muscle.15,16 
Our results indicated that the right hamstring showed 
adherence to the study. This again can be because of the 
nature of the sport which an athlete plays due to which 
we can see thatst the dominant side i.e the right has been 
affected.13

Joseph J Knapik et al. indicated about flexibility and 
muscle strength imbalance, our findings reflect the same 
with muscle shortening of hamstrings on the right side 
and decreased strength in internal rotators on the same 
side, and decreased extensor strength on the left side.3 
Although combination of 3 or more patterns of wearing 
out of shoes showed much significance in comparison 
with knee and ankle strength, it did not have much 
significance as whole

Ulfin Rethnam et al studied about the age of shoes 
and injury and suggested that age of shoes and constant 
change of shoes let to injuries, which brings in the 
question of when to change the shoes which does not lead 
to an injury.17 In our study there was variation in usage 
of shoes regarding age. Even though there were wearing 
out patterns noticed there were no history of injury 
this leads to further scope for research where through 
biomechanical analysis should be done to determine the 
relation between the age of shoes, constant change of 
shoes in regard with the type of sports played

In summary, muscle imbalance in athletes was seen 
in the combination of 3 or more wearing out patterns of 
the sports shoes. The wearing out of shoes and age of the 
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shoes contributed to disruption of kinematic chain which 
further affected the muscle balance.

Conclusion
The study concluded that, there was positive 

correlation between wearing out pattern of sports shoes 
and muscle imbalance of lower limb. The study also 
concludes that the combination of wearing out pattern 
shows increased muscle imbalance.
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Abstract
Background: Musculoskeletal and gait alterations have been associated with prolonged wearing of high-
heeled shoes and has prompted several preventive measures. For further recommendations on safe foot 
wear practices, there is need for empirical evidences on the cardiorespiratory and energy costs of various 
shoe heights. Objectives: This study therefore evaluated the effects of shoe height on perceived footwear 
comfort, Physiological Cost Index (PCI) and cardiorespiratory indices of young Nigerian females.

Method: Eighty consenting female undergraduate students (mean age = 21.5 + 1.86 years) with no history 
of spinal or gait disorders participated in this quasi-experimental study. Participants walked at self-selected 
walking speeds on a flat surface for 2 minutes while wearing flat shoes and high-heeled shoes, respectively. 
Pre- and post-intervention heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP) 
and mean arterial pressure (MAP) as well as gait parameters were measured. Subsequently, PCI [(MeanHR 
at work-MeanHR at rest)/Walking speed] and perceived footwear comfort (PFC) were obtained. One way 
ANOVA and paired T-tests were used to compare results across trials. Alpha level was set at 0.05.

Results: There were significant differences (p < 0.001) in the HR, RR, SBP, DBP, MAP, PCI, and walking 
distance, step frequency, stride length, step length and walking velocity of the participants between flat-
shoe and high-heeled shoe-walking trials. However, there was no significant difference (p= 0.120) in the 
perceived footwear comfort between the two trials.

Conclusion: For improved cardiorespiratory, locomotory and metabolic efficiency during walking, wearing 
of flat shoes should be adopted.

Keywords: Shoe-height, cardiorespiratory, footwear comfort, physiologic cost index
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Introduction
Modern day women’s fashion trends continue 

to promote the design and popularity of high heeled 
footwear. Surveys have shown that up to 59% of 
American women and 78% of British women wear high 
heels on a daily basis. (1) Wearing high heeled shoes 

has become a dress behavior adopted by 37 to 69% 
of women in the world. (2) The reasons for wearing 
this style of footwear vary greatly from the feeling of 
confidence and glamorous from the extra height gained 
(3) to looking professional or staying with the trend of 
fashion. (4) However, walking in high heeled shoes have 
been reported to be associated with musculoskeletal 
problems like back pain, neck pain, arthritis and foot 
deformities. (5) High heeled footwear is frequently linked 
as a cause or aggravating factor of pain and symptoms 
in the lower back, hip, knee, ankle and foot (6,7) thereby 
leading to decreased overall comfort of the footwear, 
heel and forefoot cushioning. Additionally, high-heeled 
shoes have been associated with increased risk of falls 
(8,9) which is a major cause of immobility and fractures 

10.5958/0973-5674.2019.00155.2



170  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

as well as other health problems. (10) Despite the 
uncomfortable feeling some women experience while 
walking in high heeled shoes, most women still sacrifice 
their comfort at the altar of fashion trend.

Efficient walking is achieved by forward 
transmission of one limb to the next using the least 
amount of energy.(11) Low-heeled footwears are thought 
to conserve energy by providing a normal heel strike 
and smooth forward transmission of the limb thereby 
improving energy efficiency, perceived footwear comfort 
and minimize pain and discomfort.(1) Walking in high 
heeled shoes, due to the difference in orientation and 
design may likely require more effort by the individual 
to maintain balance and orientation. As a result, more 
attention is paid to staying balanced and maintaining 
appropriate gait pattern which may likely have resultant 
effects on the cardiorespiratory system, causing fatigue 
in the individual.

Several studies (5,12-13) have focused on lower 
extremity mechanics, metabolic cost of walking and 
gait in heels. Nwankwo et al(13) evaluated the effects of 
different heel heights on selected gait parameters and 
concluded that as heel height increases, gait parameters 
such as stride length and step length shorten while the 
cadence increases and the stride width widens so as 
to achieve postural stability and kinematic adaptation. 
Odebiyi et al (5) reported that barefoot walking required 
less effort than walking in high heeled shoes of different 
heel heights. Another study by Hardin et al (12) focused 
on kinematic adaptations both in wearing heels in 
walking and running shoes in running. However there 
is paucity of evidence on the effects of different heel 
heights on the cardiorespiratory system. Evaluation of 
the cardiorespiratory responses to high heeled shoes and 
their correlations with footwear comfort may further 
help in structuring guidelines for appropriate choices 
of shoe heel heights. This study therefore investigated 
the footwear comfort, physiological cost index, 
cardiorespiratory responses (heart rate [HR], mean 
arterial pressure [MAP], respiratory rate [RR], systolic 
blood pressure [SBP], diastolic blood pressure [DBP]) 
and the perceptual responses of footwear comfort to high 
heeled shoes.

Material and Method
This quasi experimental study was carried out 

in University of Nigeria Enugu Campus. Eighty (80) 
conveniently selected non-pregnant undergraduate 

female students between the ages of 18 and 30 years, 
with no history of musculoskeletal deformities 
participated in this study. Prior to commencement of the 
study, an ethical approval letter was sought and obtained 
from the Health Research and Ethics Committee, 
University of Nigeria Teaching Hospital, Ituku Ozalla, 
Enugu. Informed consent was also obtained from the 
participants after the experimental procedure was fully 
explained to them.

The demographic and anthropometric 
characteristics of the participants were obtained and 
the experimental procedure fully explained to them. 
Baseline cardiorespiratory measurements (BP, HR, 
RR, MAP) were taken with the participants in relaxed 
positions. This study comprised of two trials and shoes 
of the same UK model with varying sizes were used. In 
the first trial, participants were fitted into a flat shoe of 
their appropriate sizes and asked to walk at self selected 
walking speeds on a flat straight terrain (measuring 
approximately 125 meters) for two minutes. They were 
instructed to walk along a straight path in the open field. 
On completion of the two minutes flat shoe ambulation 
trial, the distance covered was read off from a pedometer 
(OMRON HJ-325), attached to the right upper limb 
during the task. Subsequently, post-test measurements 
of the cardiorespiratory parameters were obtained. 
Participants were also asked to rate the perceived 
footwear comfort on a Visual Analogue Scale, rating 
0 to 10 (0 represented the most comfortable point and 
10 the least comfortable point). The physiological cost 
index (PCI) was calculated as Walking heart rate (beats/
minute) – resting heart rate (beats/minute)/ Walking 
speed (meters/minute) (14).

After a 30 minutes rest period, participants 
performed the second experimental trial which involved 
undergoing similar procedures as in the first trial 
while wearing shoe 10.5cm heel height. At the end of 
this experiment, a post high-heeled shoe ambulation 
measurement of cardiorespiratory responses, perceived 
footwear comfort and PCI were obtained. Post-trial 
assessments were as explained for the first trial.

Descriptive statistics of mean, standard deviation, 
frequency and percentages were used to summarize data 
while one way repeated ANOVA and paired t-test were 
used to test for statistical differences between variables. 
Data were analyzed using Statistical Package for Social 
Sciences (SPSS) version 21.
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Results
The demographic characteristics of the participants 

are presented in table 1. The participants’ mean age and 
BMI are 21.5± 1.86 years and 22.8 ± 3.17 kg/m2

Table 2 shows the participants’ cardiorespiratory 
responses, perceived footwear comfort and PCI values 
at baseline and during both trials. HR and RR increased 
slightly after walking on flat shoes while SBP, DBP and 
MAP slightly reduced. However, all the cardiorespiratory 
parameters (HR, RR, SBP, DBP, MAP) showed 
substantial increase in mean values after walking in high 
heeled shoes. PCI mean values increased from 0.52± 
0.11 post flat shoe ambulation to 0.54 ± 0.13 post high 
heeled shoe ambulation. Significant differences existed 
in the heart rate (p = 0.000), respiratory rate (p = 0.000), 
SBP (p = 0.000), DBP (p = 0.022) and MAP (p = 0.000) 
between both trials.

Paired t-test results comparing the PCI, footwear 
comfort and selected gait parameters across trials are 

presented on table 3. There was a significant (p = 0.000) 
difference in PCI after walking in both shoes of different 
heel heights. Significant differences also existed in the 
distance covered (p = 0.000), number of steps (p=0.000), 
stride length (p = 0.000), stride frequency (p = 0.000) 
and velocity (p=0.000) of the participants between both 
trials. However, there was no significant difference in 
the perceived footwear comfort of the participants after 
walking in both flat and high heeled shoes (p = 0.120).

Table 1: General Characteristics of the Participants 
(n = 80)

Variables Mean ± standard deviation

Age (years) 21.50 ± 1.86

Weight (kg) 63.40 ± 9.12

Shoe size 40.30 ± 1.00

BMI (kg/m2) 22.80 ± 3.17

Key: BMI = Body Mass Index, Shoe sizes used were UK sizes 
39, 40, 41 and 42.

Table 2: Cardiorespiratory responses, footwear comfort and PCI of the Participants at rest, 
post flat shoe ambulation and post high heeled shoe ambulation (n = 80)

Variables Baseline Post flat shoe Post high heel F-value P -value

Heart rate (bpm) 78.80 ± 9.38 83.10 ± 9.15 85.94 ± 10.87 37.49 0.000*

Respiratory rate (cpm) 18.80 ± 3.65 25.20 ± 4.41 30.58 ± 4.51 39.80 0.000*

SBP (mmHg) 107.50 ± 9.89 105.86 ± 10.60 111.98 ± 9.96 38.97 0.000*

DBP (mmHg) 75.80 ± 7.94 75.04 ± 7.35 77.23 ± 8.26 3.92 0.022*

MAP (mmHg) 86.40 ± 7.81 85.31 ± 7.54 88.81 ± 7.57 16.72 0.000*

Key: Values are presented as mean + Standard Deviation, SBP - Systolic Blood Pressure, DBP -Diastolic Blood Pressure *indicates 
statistical significance at p < 0.05

Table 3: Table 3: Paired Sample T-Test Results comparing the energy cost of 
locomotion and gait parameters between the two trials

Variable Flat shoe High heeled shoe t-value P value

PCI 0.52 ± 0.11 0.54 ± 0.13 -6.47 0.000*

PFC 2.30 ± 3.80 54.40 ± 16.60 -28.44 0.120

Distance 122.60 ± 13.18 102.50 ± 15.85 14.79 0.000*

Stride length 1.20 ± 0.10 1.10 ± 0.12 12.28 0.000*

Number of steps 99.30 ± 5.42 94.40 ± 8.35 7.21 0.000*

Stride frequency 0.83 ± 0.05 0.80 ± 0.07 7.21 0.000*

Velocity 1.02 ± 0.11 0.90 ± 0.13 14.79 0.000*

PCI- Physiologic Cost Index, PFC- Perceived Footwear Comfort, *indicates statistical significance at p < 0.05
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Discussion
This study investigated the effects of shoe height 

on footwear comfort, Physiological Cost Index (PCI) 
and cardiorespiratory indices of apparently healthy 
young females within the ages of 18 and 30. This study 
showed that walking in high-heeled shoes elicited 
higher cardiorespiratory responses (HR, RR, MAP, 
SBP, DBP) and PCI in the participants, compared to 
walking in flat shoes. This corroborates a previous 
study(5) which found a significant difference in VO2 max 
and energy expenditure between walking barefooted 
and walking in high heeled shoes of various heel 
heights among undergraduate students of University 
of Lagos. Curran et al(1) also corroborates this finding 
and reported significant increases in HR, RR, VO2 and 
PCI after walking in high heeled shoes. This increase 
in cardiorespiratory responses may be attributed to the 
increased workload imposed on the muscles by the high 
heeled shoes. These muscles are constantly overworking 
to maintain the upright posture distorted by the shoe 
height and to prevent fall. The HR increases as a result 
of sympathetic discharge to the heart which leads to 
increase in blood pressure. The RR also increases to take 
in enough oxygen so as to meet up with the demands 
of the working muscles.(15) Thus, walking in high 
heeled shoes may cause further unnecessary demands 
on the metabolic and cardiorespiratory systems of the 
participants.

The findings of the present study showed significant 
decrease in the distance covered, number of steps, stride 
length, stride frequency and walking velocity of the 
participants while walking in high heeled shoes compared 
to walking in flat shoes. Previous studies(13,16-18) which 
compared the effect of different heel heights on gait 
parameters of individuals corroborate this finding. They 
all reported a reduction in stride length, step length 
and increased walking cadence in individuals in the 
individuals on high heeled shoes. This may be attributed 
to a cautious walking pattern which tries to adjust to the 
forward shift of the centre of gravity and distorted foot 
biomechanics associated with high heeled shoes in an 
attempt to prevent fall and stabilize posture.(13) In order 
to compensate for the altered gait, the body increases the 
metabolic activities of primary plantar flexor muscles 
(gastrocnemius and soleus) as well as that of the rectus 
femoris thereby increasing the energy expenditure 
(PCI). (1,16) This consequently increases the heart rate 
and respiratory rate to provide the needed oxygen to the 
overworking muscles.

Surprisingly, there was no significant difference 
found between the perceived footwear comfort of the 
participants after walking in flat shoes and high heeled 
shoes. This is contrary to the researchers’ expectations 
bearing in mind the great discomfort that may result 
from the prolonged increased plantar flexion of the ankle 
and subsequent increase in arch height as well as the 
increased pressure of the ball of the foot while walking 
in a high heeled shoe.(19) In contrast to this finding, Hong 
et al (20) and Curran et al (1) reported that high heeled 
shoes result in decreased comfort as revealed by the 
female participants in their studies. A major limitation 
of this study is not ascertaining if the participants were 
habitual wearers of high heeled shoes before involving 
them in this study. It’s possible that some of them may 
have been conditioned to the task of high heel walking 
and this may have led to the lack of significant difference 
in perceived footwear comfort after both trials.

Conclusion
Walking in flat shoes is less demanding on the 

cardiorespiratory, locomotory and metabolic functions 
of young females, as compared to high-heeled walking. 
However the young females in this study perceived high-
heeled walking as a more comfortable task, compared to 
walking in flat shoes. For improved cardiorespiratory, 
locomotory and metabolic efficiency during walking, 
wearing of high-heeled shoes should be discouraged.
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Abstract
Background: Elevation of inflammatory biomarkers markers among persons living with HIV (PLWH) is 
a serious side effect of highly active antiretroviral therapy in people living with HIV (PLWH), which has 
consequences in their overall health outcomes. Also, while HAART favours decreases in mortality and 
morbidity in PLWH, chronic HIV illness results in fatigue which also hampers patient health outcomes. This 
review therefore sought to evaluate the effect of exercise on inflammatory biomarkers (CRP, IL-6 and IL-β) and 
on fatigue in HIV patients receiving Highly actime anti-retrovirus therapy (HAART).
Method: Relevant medical databases were searched from years 1990 to 2018. Reference lists of identified 
studies were also searched. RCTs, quasi-RCTs and controlled clinical trials that investigated the effects of 
aerobic and /OR resistance exercises on inflammatory biomarkers and fatigue in PLWH (adults only) were 
included. Two reviewers assessed the methodological quality of identified studies independently; and extracted 
relevant data based on predefined criteria. Using available data, meta-analyses were performed for each 
outcome using random effects model.
Results: Eleven studies were included in this review (n=490 participants). Five studies included only male 
participants (n= 227), the rest had a combination of both males and females. Meta-analysis findings showed that 
aerobic and resistance exercise interventions have a significant effect in lowering IL-6 levels in the intervention 
group compared to the control group (Z=2.77, p=0.006). While these exercise interventions may also have 
lowering effects on CRP, IL-β and fatigue, meta-analysis showed a statistically non-significant effect (IL-β: 
Z=0.46, p=0.65, fatigue: Z=1.40, p=0.16).
Conclusion: Exercise interventions are beneficial in lowering inflammatory biomarkers and fatigue among 
PLWH undergoing HAART. Further research however should take note to include larger and more homogenous 
samples, minimize risk of bias and make use of valid, comprehensive tools for outcome assessment.
Keywords: Aerobic exercises, resistance exercises, HAART, biomarkers, fatigue.
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Introduction
The advent of a host of combination antiretroviral 

therapy has greatly reduced the morbidity and mortality 
of people living with HIV infection1. Despite the 
generally recorded improvement in health outcomes, 
some studies have reported strong association of HIV 
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infection and highly active antiretroviral therapy 
(HAART) with specific side effects, which includes 
elevation of inflammatory biomarkers, for example 
C-reactive protein (CRP) and interleukin-6 (IL-6) 2-3. 
CRP, an acute phase protein, has been earmarked by 
both the American Heart Association and Centers for 
Disease Control as an independent predictor of increased 
coronary risk, and they recommended using 3.0mg/l 
as the minimum threshold for high risk classification 
4. Fatigue has been recorded as a common symptom 
in individuals with chronic disease including HIV 
infection, and has been associated with a significant 
effect on employment 5, self-care 6, and overall quality 
of life 7. Some identified risk factors of fatigue in HIV-
infected individuals include aging8, female gender9, 
injection drug use, malnutrition, HIV myopathy 10, pain 
11, and anemia12.

Exercise training, which has been currently used 
in managing signs and symptoms of several chronic 
illnesses and is widely used in health promotion as well 
as rehabilitative programs, may be an effective approach 
in mitigating the several signs and symptoms associated 
with HIV infection and HAART use 13. Several studies 
have reported significant declines in CRP levels following 
exercise interventions among older individuals 14, obese 
women 15 and breast cancer survivors 16. Several studies 
have equally shown a significant reduction of IL-6 
and CRP following an aerobic exercise training 17,18. 
An observational data in young and elderly persons 
have shown an association between greater physical 
activity with reduced CRP and IL-6 levels 19, which is 
suggestive of a potential benefit of exercise in reducing 
inflammation in subjects. However, a recent meta-
analysis of randomized controlled trials reported a non-
significant decline in CRP levels among respondents 
in an aerobic exercise intervention 20. Recent studies 
investigating the effects of aerobic exercise intervention 
on circulating inflammatory biomarkers have produced 
inconsistent results 21. Exercise has also been reported 
to safely cause a decline in fatigue in a population of 
HIV-1 infected individuals 13.

Giving to the inconsistencies in reported outcomes 
in previous studies, a systematic review is necessary 
to definitively determine the effectiveness of aerobic 
exercise and resistance exercises in the management 
of increased risk of cardiovascular diseases (marked 
by elevation of circulating inflammatory biomarkers) 
and fatigue in patients with HIV infection undergoing 
HAART. The review will address the following 

questions; 1. What is the effectiveness of aerobic 
exercises and resistance exercises in reducing CRP 
and interleukin-6 levels in patients with HIV infection 
undergoing HAART? 2. What is the effectiveness of 
aerobic exercises and resistance exercises in reducing 
fatigue in patients with HIV infection undergoing 
HAART?

Materials and Method
This systematic review is reported according to the 

Preferred Reporting Items for Systematic reviews and 
Meta-analysis (PRISMA) 2015 guideline 22.

Information sources and search strategy:

Five databases, the Cochrane Library, PubMed 
(MEDLINE), EMBASE, PEDRO and CINAHL were 
searched by three authors (EMA, IIN and CNO) using 
controlled vocabularies and keywords. Additionally, 
searches were performed from the reference lists of 
identified studies.

Data collection process
Risk of bias assessment in individual studies:

Utilizing the Cochrane Collaboration Tool for 
Risk of Bias Assessment (Table 8.5a of the Cochrane 
Handbook for Systematic Reviews of Interventions), risk 
of bias for each of the included studies were evaluated 
by two authors (UE and OAE).

Data analysis
A meta-analysis was conducted to explore the 

effect of the exercise interventions on the reported 
outcomes; inflammatory biomarkers (C-reactive protein, 
Interleukin-6 and Interleukin-β) and fatigue.

Findings
Study inclusion

The search conducted with regards to the primary 
outcomes (inflammatory biomarkers) initially identified 
125 studies, of which seven studies providing data on 
353 participants were included in the final analysis. The 
search conducted for the secondary outcome yielded 
56 studies, of which four studies providing data on 
206 participants were included in the final analysis. 
Therefore, a total of eleven studies were included in the 
review.
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Characteristics of included studies
Study design, participants, and quality appraisal: 

Ten of the included studies were randomized controlled 
trials (RCTs) 23-32, while one study 33 was a pilot study 
without randomization. The participants in each study 
were adults (≥18 years) diagnosed with HIV infection 
undergoing HAART. The clinical characteristics 
between the intervention and control groups were similar 
at baseline for all studies included. Overall, six 25-30 of 
the eleven trials were rated as high quality, others were 
rated as low-quality trials 23,24,31-33.

Meta-analyses: This review conducted three meta-
analyses, which included meta-analyses of various 

exercise interventions on inflammatory biomarkers (IL-
6 and IL-β) and fatigue.

Interleukin-6 (IL-6): Five (45.45%) of the eleven 
included studies evaluated the effect of exercises 
(both aerobic and resistance) on IL-6. The five studies 
23,24,27,31,32 were included in the meta-analyses.

There was an overall statistically significant 
(Z=2.77, p=0.006) change in IL-6 between comparison 
groups. Results demonstrated a statistically significant 
trend towards a decrease in IL-6 in subjects in the 
exercise group compared with normal activities control 
group (See figure 1).

Fig. 1: Effect of aerobic and resistance exercises on Interleukin-6

Interleukin-β: Three (27.27%) of the eleven 
included studies 23,24,32 evaluated the effect of exercises 
on IL-β and were included in the meta-analyses.

Results demonstrated a statistically non-significant 
(Z=0.46, p=0.65) trend towards a decrease in IL-β in 
subjects in the physical exercises group compared with 
normal activities control group (See figure 2).

Fig. 2: Effect of aerobic and resistance exercises on Interleukin-β

C-reactive protein (hs-CRP): Two (18.18%) of 
the eleven included studies26,33 evaluated the effect of 
exercises on CRP. However, only one study26 had a 
control non-exercising group. Therefore, a narrative 
synthesis was used to analyze the findings of the included 
studies.

Two studies provided data on hs-CRP26,33. One 

high-quality trial26 reported no statistically significant 
difference in mean hs-CRP between groups. Also, a 
low-quality trial33 reported no statistically significant 
difference in mean hs-CRP between groups.

Fatigue: Four studies25,28-30 reported outcomes 
on fatigue. Due to a substantial discrepancy in the 
outcome measure tool used in evaluating fatigue, only 
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two studies 25,30 that used time to fatigue on treadmill as 
outcome measure where included in the meta-analysis. 
A narrative synthesis was used to analyze the findings of 
the other two studies.28, 29

Results of the meta-analysis demonstrated a 
statistically non-significant (Z=1.40, p=0.16) trend 

towards an increase in time spent on treadmill before 
fatigue in subjects in the exercise group compared 
with normal activities control group (i.e. in favor of the 
intervention). (See Figure 3).

Fig. 3: Effect of aerobic and resistance exercises on Fatigue

One high quality RCT29, reported a non-significant 
(p<0.05) difference between the mean fatigue level 
of exercising group compared with the control group. 
One other high quality RCT 28, reported a significant 
improvement in fatigue level using the Subjective 
Exercise Experiences Scale (p< 0.05) in the both 
exercising study groups.

Conclusion
Evidence regarding the effect of aerobic and 

resistance exercise interventions on IL-6 points to the 
fact that exercises may be beneficial in reducing serum 
concentration of IL-6 thereby reducing the risk of 
cardiovascular events in PLWH. The result on the effect 
of exercise interventions on IL-β, CRP and fatigue in 
PLWH is inconclusive due to multiple factors obscuring 
findings such as inadequate sample size, variations in 
outcome tools utilized, limited time point for outcome 
assessment and high risk of bias in some included studies. 
However, the result suggests potential beneficial effect 
of intervention on IL-β, CRP and fatigue in PLWH. The 
recruitment of larger homogenous sample size powered 
enough to detect small effect size, the utilization of more 
comprehensive, valid tools for fatigue assessment and 
the minimization of risk of bias in subsequent trials is 
recommended by this current review.
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Abstract
Background of Study: Physical inactivity is associated with many chronic diseases, impaired cognitive 
health and increased mortality rate. Therefore, understanding the level of physical activity, the underlying 
motivations, and barriers to physical activity among older adults is important.

Materials and Method: This quantitative, descriptive survey involved 34 older adults aged 65 and above 
from Johor Bahru, Malaysia. Respondents were asked to complete questionnaires about levels of physical 
activity over the last seven days, barriers, and motivations to physical activity.

Results: Results imply that majority of elderly adults (50%) have a moderate level of physical activity. Lack 
of skills (90.58 + 12.04), fear of injury (90.29 + 9.36), and lack of energy (89.70 + 11.41) were the major 
barriers in participating to physical activity. In addition, intrinsic motivation (18.42 + 9.53) and identified 
regulation (18.35 + 9.48) represents the main types of motivation that encourage older adults to engage in 
physical activity.

Conclusion: The findings of this research provide an insight when developing interventions that promote 
higher level of participation and minimize barriers of physical activity among older adults.

Keywords: Barriers to Physical Activity, Elderly, Motivation, Levels of Physical Activity.

Corresponding Author:
Hernan Cortez Labao
Lecturer - Physiotherapy Department, Faculty of Health 
and Life Sciences
INTI International University, Persiaran Perdana BBN, 
Putra Nilai, 71800 Nilai, Negeri Sembilan, Malaysia
Tel. No.: 06-798 2000 ext. 2569
Mobile No.: +60167535767
E-mail: hernancl1979@yahoo.com

Introduction
Malaysia has a rapidly increasing aging populace 

anticipated to reach 16.3% of the total population by 
year 20401. Physical inactivity and non-communicable 
diseases (NCDs) that comes along with aging affect 
productivity and increase healthcare expenditure. 
Physical inactivity is the fourth leading risk factor for 
premature death and NCDs worldwide2. Globally, it is 
estimated that there will be a total output loss of US$47 
trillion over the next two decades due to NCDs. In 

Malaysia, 43.7% of adults are in the physical inactive 
group3.

In recent years, numerous studies support the 
benefits of physical activity (PA) among elderly, both 
physically and psychologically. Moderate to high levels 
of PA helps in prevention and reduction of NCDs such 
as heart diseases, stroke, hypertension, diabetis, and 
joint diseases4 personalized medicine, and co-twin 
physical activity. PA is important for cognitive health, 
depression and anxiety, and lowers risk of dementia and 
Alzheimer’s disease5,6. The WHO recommends those 
above 65 need to have at least 150 minutes of moderate 
aerobic PA or 75 minutes of vigorous PA in a week or 
a combination of moderate and vigorous PA to reduce 
risk of NCDs7.

In spite of the numerous evidences about the ben-
efits of PA awareness of the recommended level of PA 
remains relatively low. In the United Kingdom (UK), 
only half of all people and a quarter of elderly popu-
lation meet the minimum activity level8duration, fre-

10.5958/0973-5674.2019.00157.6
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quency and type of physical activity required across the 
lifecourse to achieve general health benefits. It is aimed 
at the NHS, local authorities and a range of other or-
ganisations designing services to promote physical ac-
tivity. The document is intended for professionals, prac-
titioners and policymakers concerned with formulating 
and implementing policies and programmes that utilise 
the promotion of physical activity, sport, exercise and 
active travel to achieve health gains.”,”author”:[{“drop-
ping-particle”:””,”family”:”DH”,”given”:””,”non-drop-
ping-particle”:””,”parse-names”:false,”suffix”:””}],”-
container-title”:”Report”,”id”:”ITEM-1”,”issued”:{“-
date-parts”:[[“2011”]]},”page”:”62”,”title”:”Depart-
ment of Health Physical Activity Health Improvement 
and Protection: Start Active , Stay Active”,”type”:”ar-
ticle-journal”},”uris”:[“http://www.mendeley.com/doc-
uments/?uuid=9a91fb39-c7dd-4590-89a0-7117046f1
305”]}],”mendeley”:{“formattedCitation”:”<sup>8</
sup>”,”plainTextFormattedCitation”:”8”,”previous-
lyFormattedCitation”:”<sup>8</sup>”},”proper-
ties”:{“noteIndex”:0},”schema”:”https://github.com/
citation-style-language/schema/raw/master/csl-citation.
json”}.Whereas, only 43% of Australian are able to 
identify the recommended daily PA9. Awareness to PA 
also decreases with age which may be due to the increas-
ing disability10. Lack of awareness of PA level lead to 
less desire to increase or modify activity level11. There-
fore, lack of awareness may act as a barrier for elderly 
to carry out PA that meets the recommended guidelines.

Most common barriers to PA include lack of 
facilities, too tired, already active enough, too lazy, lack 
of companion, lack of interest, lack of motivation, lack of 
transport, and lack of opportunities12. Among Malaysian 
adults, lack of time (26.7%), health issues (26.7%), 
was already fit (26.7%), no companion (13.3%), and 
insufficient knowledge about the exercises (6.7%) are 
some of the reported barriers13.

One important key in improving awareness about 
PA is to understand the determinants that may influence 
it. Self-determination theory (SDT) showed that 
intrinsic motivation is important in promoting long-term 
participation to exercise14which in turn is associated 
with important health outcomes. Accordingly, research 
on exercise motivation from the perspective of self-
determination theory (SDT. Weight related motivation 
was found to be a dominant determinant in participating 
to PA, especially among the females15the underlying 
motivation and barriers to whether or not an individual 
engages in physical activity is of critical public health 

importance. This study examines the National Heart 
Foundation of Australia Heart Week Survey conducted 
in March 2015. A total of 894 (40% female. Other 
motivations to keep elderly be physically active include 
to look nice, increase physical attractiveness, to have fun, 
and to prevent poor health condition16,17. Environmental-
related factors include presence of facilities, sidewalks, 
shop and services, good weather, safety, and less traffic/
busy roads18,19.

Numerous studies have explored the barriers and 
motivation to PA among elderly in other countries but 
fewer studies has been done in Malaysia. In addition, 
most research mainly focused on young and middle – 
aged adults. Therefore, the main aim of this study is 
to determine the levels, barriers, and motivation to 
PA among elderly Malaysians and use it as a basis for 
more comprehensive physical activity plan for health 
maintenance and disease prevention program.

Materials and Method
Research Design and Sampling

A cross sectional study was used to determine the 
level of awareness, barriers, and motivations to PA 
among elderly in Johor Bahru, Malaysia. Subjects were 
recruited if they were 65 years old and above, has no 
cognitive impairment, community dwelling, able to 
carry out activities of daily living independently, and 
able to comprehend written and spoken English. Subjects 
with severe physical impairments and disability, serious 
conditions like stroke and cardiovascular disease, and 
severe cognitive impairments were excluded.

Ethical clearance was obtained from the research 
ethics board of INTI International University. All 
subjects were properly briefed about the research and 
were asked to sign an informed consent form (IFC).

Research Instruments
International Physical Activity Questionnaire 

(IPAQ)

IPAQ is a valid and reliable tool in assessing and 
measuring the level of PA. It has 0.80 for reliability 
and 0.30 for validity20. It consists of 27 items related 
with activities related to daily living, work, and leisure 
domains.

IPAQ assesses the duration, frequency, and intensity 
of the PA carried out in the last 7 days. Low, moderate 
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and high levels of PA are based on total volume and the 
number of days of PA in one week. Vigorous intensity for 
more than 3 days with minimum total PA of 1500 MET- 
minutes/week or combination of moderate, vigorous 
and walking for 7 days with minimum total PA of 3000 
MET- minutes/week considered as high level of PA. 
Moderate PA is having three or more days of vigorous 
of PA for at least 20 mins per day or five or more days 
of moderate intensity/walking for at least 30 minutes 
per day or five or more days of combination of walking, 
moderate, and vigorous intensity with minimum total 
PA of 600 MET-minutes/week. The PA is classified low 
if criteria for high and moderate is not met21.

Behavioural Regulation in Exercise 
Questionnaire-2 (BREQ – 2)

BREQ – 2 was used to measure the motivation to 
PA. It is consisting of 19 items rated from 0: not true 
for me to 5: very true for me. It is used to measure the 5 
regulations which are amotivation (no need to exercise), 
intrinsic (exercising is fun), identified (benefits of 
exercise), introjected (guilty when not exercising), and 
external (motivation from other people) regulations22. 
BREQ – 2 is proven valid in assessing the motivation 
to exercise22. BREQ – 2 was translated into many 
languages and was found to be reliable with Cronbach α 
> 0.7 and an ICC>0.8)232004.

Barriers to Physical Activity (BPAQ)

BPAQ consists of 24 items to measure barriers to 
PA among elderly. It is rated from no barrier whatsoever 
to major barrier. For all the items in BPAQ, the items 
who get score of above eight (8) are considered as major 
barriers to exercise. BPAQ demonstrated moderate to 
good internal consistency from 0.792 to 0.93524people 
with disabilities are more likely to be inactive when 
compared to people without disabilities. Previous 
questionnaires that measure barriers physical activity 
for people with disabilities do not measure barriers from 
an ecological perspective. Objective The purpose of this 
study was to develop the Barriers to Physical Activity 
Questionnaire for People with Mobility Impairments 
(BPAQ-MI.

Data Gathering Procedure
After obtaining clearance from the ethical board 

of the INTI International University, questionnaires 

were distributed to subjects who met the inclusion and 
exclusion criteria. Informed consent form was given and 
the purposes of the study were explained. Subjects who 
were able to complete the questionnaires about their 
demographics, level of PA, barriers and motivations 
were sent for data tabulation, analysis, and interpretation.

Data Analysis
All the variables were analysed using mean, 

standard deviation and frequency distribution. Barriers 
and motivations were described in mean and standard 
deviation. Level of PA among elderly was expressed in 
frequency and percentage.

Findings
A total of 40 subjects were initially screened for 

their eligibility but only 34 subjects passed the sampling 
criteria. The demographic characteristics of the subject 
is shown in Table 1.

Table 1. Subject’s Demographic Characteristics

Variables Values

Age

65-75 years old 15 (44.1%)

76-85 years old 11 (32.4%)

86 years old and above 8 (23.5%)

Sex

Males 19 (55.9%)

Females 15 (44.1%)

Race

Chinese 17 (50%)

Indian 7 (20.6%)

Malay 10 (29.4%)

Majority of the subjects are males (55.9%), Chinese 
(50%) and between 65 – 75 years old (44.1%). This is 
somewhat different compared to the other age group in 
Malaysia who are generally inactive3. Awareness on the 
benefits of PA is negatively correlated with a person’s 
age. As a person becomes older, risk of disability 
and reduced level of PA increases10. Greater age was 
associated with the declining of the physical health, 
cognitive health and decrease in quality of life25.

The level of physical activity among older adults is 
shown in Table 2.
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Table 2. Level of Physical Activity among Elderly

Variables Values

Physical Activity Level*

High Physical Activity 8 (23.5%)

Moderate Physical Activity 17 (50%)

Low Physical Activity 9 (26.5%)

*measured using IPAQ

About 50% of subjects have moderate PA, 23.5% 
with high PA and 26.5% were physically inactive. 
Majority have moderate level of PA that is slightly higher 
from other studies where most of elderly had a lower 
level of PA26. Moderate levels of PA is important in the 
prevention and reduction of risk for NCDs4personalized 
medicine, and co-twin physical activity. Awareness on 
PA level may influence a person’s desire to desire to 
increase or modify their activity level11.

The types of motivation among elderly is shown in 
Table 3.

Table 3. Motivation to Physical Activity

Variables Values

Motivation Style* (Mean, SD)

Amotivation 5.62 + 10.63

External Regulation 15.75 + 7.60

Introjected Regulation 8.91 + 6.17

Identified Regulation 18.35 + 9.48

Intrinsic Motivation 18.42 + 9.53

*measured using BREQ-2

Majority of the subjects reported external regulation 
(15.75 + 7.60), identified regulation (18.35 + 9.48) 
and intrinsic motivation (18.42 + 9.53). Subjects 
had moderate to higher level of external regulation, 
identified regulation, and intrinsic motivation to PA. 
Self-determination theory (intrinsic and identified 
regulation)14which in turn is associated with important 
health outcomes. Accordingly, research on exercise 
motivation from the perspective of self-determination 
theory (SDT states that those who are knowledgeable 
about benefits of exercise are more motivated to long-
term participation to PA. However, subjects have low 
introjected which was correlated strongly with the more 
self-determined27. The barriers to physical activity 
among elderly is shown in Table 4.

Table 4. Barriers to Physical Activity among Elderly

Variables Values

Previous negative experience with physical 
activity

25.29 + 11.34

Lack of time 57.05 + 23.55

Cost of activity 46.17 + 13.48

Lack of energy 89.70 + 11.41

Lack of knowledge 88.82 + 8.07

Lack of motivation 74.41 + 14.18

Lack of skills 90.58 + 12.04

Feeling uncomfortable (intimidated in 
exercise surroundings)

55.00 + 18.78

Fear of injury (or re-injury) 90.29 + 9.36

Fear of making an existing illness worse 81.17 + 11.74

How I see my body 60.58 + 21.87

Failure to achieve goals in previous 
attempts to become active

47.35 + 19.27

Know that I can’t achieve the results I want 
so why bother

59.41 + 21.73

Lack of access to opportunities such as 
nearby facilities

44.70 + 19.10

Keep talking myself out of it 27.35 + 9.94

Lack of safe places 35.29 + 19.73

Lack of child care 17.05 + 8.35

Lack of a partner 39.41 + 17.91

Lack of available and suitable programs at 
my level

62.64 + 14.83

Lack of support from others 49.70 + 20.37

Lack of transportation 34.11 + 16.53

Have other areas in my life that I feel must 
take priority in my day

23.82 + 15.57

Don’t feel that I have the ability to exercise 
at a sufficient level for it to be worthwhile

52.94 + 25.52

Pain when I exercise 73.23 + 19.80

*measured using BPAQ

Lack of skills of exercise was the major barrier to 
PA among elderly (90.58 + 12.04). Fear of injury during 
exercise ranked second (90.29 + 9.36) while Lack of 
energy (89.70 + 11.41) ranked third. Barriers to PA 
among Malaysian elderly were a frequent cited barriers 
in previous studies12,13. Elderly with lack of knowledge 
and skills feel unsafe without guidance and instruction28. 
This can affect their confidence of engaging in PA that 
will improve their balance, strength, and reduce their 
risk of fall. Another barrier among Malaysian elderly is 
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fear of injury, which confirms that it is one of the major 
causes of physical inactivity28. Reduced self-efficacy 
results to less confidence leading to further inactivity. 
Lack of energy is the third most common barrier, which 
may be attributed to increasing age and other factors 
associated with it. Determining the potential causes of 
lack of energy will minimize this barrier.

Conclusion and Recommendations

In conclusion, there is moderate level of PA among 
Malaysian elderly. Self-determined motivation was 
reported to be the main driver in engaging to PA. Lack 
of skills and lack of knowledge, fear of injury, and lack 
of energy were the most common barriers to PA.

Interventions focusing on proper education, 
confidence to engage in PA, and exercises that will 
be improve exercise tolerance should be considered 
during planning. Barriers to should be assessed in 
an individualized approach considering physical 
capabilities, perceived barriers, and motivation.
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Abstract
Neurocognitive impairment is a common complication of HIV that predisposes to gait abnormalities and risk of 

falls. Understanding the impact of this complication on gait is important to strategies directed at reducing risk of falls 
among adults living with HIV. The study sought to evaluate the influence of cognitive impairment on spatiotemporal 
gait parameters of HIV-seropositive Individuals. A purposive sample of 120 HIV-seropositive individuals with modal 
age of 30-39years participated in this cross- sectional survey. Assessment of cognitive impairment was executed with 
the aid of the HIV Dementia Scale respectively. Severity of cognitive impairment was classified using the Lawton 
Instrumental Activities of Daily Living scale. Recent history of falls was reported and documented. Spatiotemporal 
gait parameters were evaluated using the Shore footprint method of analysis. Data was summarized using descriptive 
statistics of mean and standard deviation. One-way analysis of variance was used to test for differences in gait 
parameters among participants with mild cognitive impairment, dementia and normal cognition. The prevalence 
of mild cognitive impairment and dementia were 67.5% and 28.4% respectively. Nine participants reported recent 
history of fall. The mean stride length, step length, walking speed and width of support were 117.02±14.74cm, 
79.89±9.87cm 1.58±0.25m/s and 10.96±5 respectively. History of fall was significantly associated with dementia 
(p<0.05). Significant differences in step and stride lengths and walking speed were found between participants with 
dementia and those with normal cognition (p<0.05). In conclusion, HIV-dementia predisposes to gait deficits, with 
consequent tendency for falls.
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Introduction
Cognitive Impairment is one of the most common 

neurological complications of Human Immune Virus 
(HIV) infection1. It is a common reason for consultation 
by HIV-seropositive persons is cognitive impairment 
which is characterized by poor memory, confusion, 
anxiety, learning difficulty2. Cognitive impairment 
is said to affect as many as 40% of people living with 
HIV (PLHIV) in the combined antiretroviral therapy 
(cART) era2, 3. Prior to the widespread use of cART, 
20–30% of individuals with advanced HIV infection 
displayed symptoms of the most severe HIV-associated 
neurocognitive disorder (HAND)3, 4 and it affects quality 
of life, treatment adherence and life span. In Africa, 

HAND prevalence rate ranges from 30% to 50% and 
areas of impairment have not changed significantly 
over the years2. In Nigeria, prevalence of 21.5% and 
28% has been recently reported5, 1. Generally, cognitive 
impairment usually begins with mild changes though 
can cause severe forms of neuronal and psychosocial 
dysfunction such as imbalance, poor self-efficacy and 
heightened perceived susceptibility to fall which could 
pose challenge to gait6, 7, 8.

Gait as a complex brain process involves integration 
of motor, sensory, and cognitive inputs, including 
memory, attention, and executive functions9. It is 
a strong indicator of health, and poor gait has been 
linked to mortality, morbidity, and risk of falls10, 11. 
Gait parameters could be useful in predicting risk of 
falls in people with balance problem12, and deficit in 
these parameters is among the leading predictors of 
falls in both community dwelling and institutionalized 
adults13. Dysfunctional gait has been linked to cognitive 
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deterioration bordering on attention, executive function 
and/or memory11, 14 and it’s a common risk for falls 
and fracture15, 16, 17. However, among people living 
with HIV, there is paucity of literature especially in our 
locality on the possible impact of cognitive impairment 
on gait. As a strategy directed at reducing risk of falls 
and possible fracture in PLHIV, this study intends to 
evaluate the variation in spatiotemporal gait parameters 
among of cognitive impairment on gait parameters.

Materials and Method
A convenient sample of HIV-seropositive adults 

with at least primary 6 education participated in this 
cross sectional survey. Participants excluded were 
PLHIV who were pregnant, older than 65 years, had 
osteoarthritis of the lower limb joints, recent head 
injury, psychosis or diabetic mellitus. Considering the 
degree of freedom for a three groups (df3), from Cohen 
table, a prior power analysis showed that to get a large 
effect size (f = 0.40), at a power of 0.9 and 0.05 level of 
significance, a minimum sample of 113 subjects would 
be required18. However, a total of 122 HIV-seropositive 
individuals were recruited into the study. Informed 
consent was sought and obtained from each participant. 
Sociodemographic and anthropometric characteristics 
were obtained. Ethical clearance was obtained from the 
Research Ethical Review Committee, Oyo state, Nigeria.

Assessment of Cognitive Impairment
Cognitive impairment was assessed using the 

modified HIV Dementia Scale (HAD) (19). HAD is a 
neuropsychological instrument with objective subtests 
measuring psychomotor processing speed, verbal 
memory, constructional ability and executive function 
(response inhibition, set shifting)19. Its score is based 
on performance for each subtest. The modified HAD20, 
in which anti-saccadic subtest was eliminated was used 
in this study. Its cut-off point is < 10 for persons with 
formal education. The modified HAD has been shown to 
be a sensitive screening tool for PLHIV in this setting20. 
Further classification of cognitive impairment was 
facilitated by use of the Lawton Instrumental Activities 
of Daily Living (IADL) scale21, in line with Psychiatry 
Department, University College Hospital (UCH) Ibadan. 
The IADL scale was used to differentiate mild cognitive 
impairment from dementia. It contains 8 items that are 
rated with a summary score from 0 (low functioning) to 
8 (high functioning). A total score < 8, in the presence 

of cognitive impairment, is predictive of dementia while 
score of 8 is diagnostic of mild cognitive impairment.

Gait Assessment and Analysis
Gait was analyzed following the Shore footprint 

manual for gait analysis22. Participants were instructed to 
walk, barefooted, along a 10-meter paper walkway at his 
regular speed looking straight ahead. The walkway was 
divided into three portions namely the initial 2meters to 
allow participants get started, the middle 6meters, and 
the final 2meters which was used to rule out slowing 
down at the end of the timed sequence deceleration. 
The procedure ended as soon participant reached final 
2 meters line. Walking speed in meters/second was 
obtained by divide the total distance covered by the 
elapsed time. Cadence, the number of steps taken during 
the timed sequence by the elapsed time was calculated 
as number of steps divided by the elapsed time. The 
two sets of values for foot angle, base of support, stride, 
and step lengths were combined to obtain the average 
points following procedures of analysis described in the 
manual22.

Data Analysis
Descriptive statistic of frequency, and mean and 

standard deviation were used to summarize the data. 
Chi square was used test possible association between 
cognitive impairment and each of age, sex and education 
in the participants. Also, Chi-square was used to test for 
association between self-reported history of fall and sex, 
age, cognitive impairment and walking speed. One way 
Analysis of Variance was used to test for difference in 
spatiotemporal gait parameters among HIV-seropositive 
persons with mild cognitive impairment, dementia and 
those intact cognitive functioning.

Findings

Results
A total of 120 (91 females and 29 males) PLHIV 

participated in this study. Over half of the participants 
were married, 39% had secondary education while a few 
had tertiary education. Nine of the participants reported 
history of fall (Table1). More than half of the participants 
had cognitive impairment, of which most of them were 
mildly impaired (Figure 1). Self-reported history of falls 
was significantly associated with cognitive impairment 
(p<0.05) (Table 1).
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Table 1: Sociodemographic characteristics of the study participants

Characteristics MCI Dementia Normal Cognition X2 P
SEX
Male 19 2 8 0.728 0.695
Female 62 3 26
AGE
20-29 years 7 1 5 6.119 0.906
30-39 years 27 - 10
40-49 years 21 2 11
50 and above 13 - 3
Missing 13 2 5
MARITAL STATUS
Married 43 3 20 3.416 0.906
Single 12 - 3
Separated 11 1 3
Widow/widower 9 1 3
Missing 7 - 5
EDUCATION
Primary 20 1 5 14.125 0.079
Secondary 31 2 7
Post-SNU 12 - 7
University 10 - 10
Missing 8 2 5
BMI CATEGORY
Underweight 5 2 5 9.905 0.129
Normal 35 2 14
Overweight 19 - 9
Obesity 8 - 1
Missing 14 1 5
FALL STATUS
YES 4 5 1 57.496 0.000*
NO 70 - 32
Missing 7 - 1

     *: significant at α=0.05

Figure 1: distribution of cognitive impairment in the 
participants

The mean stride length, step length, walking speed, 
and width of support were 117.3±14.2cm, 79.6±9.5cm, 

1.58±0.86m/s, 10.56±3.98cm, 2.66±0.46s and 
1.33±0.23s respectively (Table 2).

Table 2: Descriptive statistics o f the gait parameters

Parameters Mean Standard Deviation

Step length(cm) 79.63 9.52

Stride length(cm) 117.28 14.23

Width of support (cm) 10.56 3.98

Cadence(steps/minutes) 99.17 12.03

Walking speed(m/s) 1.58 0.86
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Analysis of variance reveals significant difference in 
step length, stride lengths, walking speed, double support 
among participants with mild cognitive, dementia and 

healthy control (p<0.05). However, post hoc test shows 
that the differences were between participants with 
dementia and those with normal cognitive functioning 
(p<0.05) (Table 3).

Table 3: One-way analysis of Variance and Post hoc (Turkey test) multiple comparison of gait parameters 
among participants with normal cognition, mild cognitive impairment and dementia

Gait Parameters Normal Cognition 
(n=34)

MCI (n=81) Dementia (n=5)  
Stride

F P-value

Stride Length (cm) 121.93±12.23a 116.73±13.31a 94.30±19.93b 9.604 0.000*

Step Length (cm) 83.27±6.56a 79.26±8.20a 60.88±21.02b 15.150 0.000*

Cadence (step/min) 98.74±13.07a 99.80±11.05a 92.01±19.56a 1.016 0.365 

Walking speed (m/s) 1.63±0.17a 1.59±0.22a 1.04±0.53b 14.500 0.000* 

Width of Support(cm) 10.62±3.89a 10.45±3.92a 12.12±5.93a 0.418 0.660

NB: Sameness of superscripst shows no significant difference while variance of superscripts represents significant difference

Discussion
The fact that participants with HIV-dementia 

had shorter stride lengths and slower walking speed 
is consistent with findings of Gilles et al.16, Montero-
Odasso et al.23 and Boripuntakul et al.24, in which 
stride length and walking speed declined with moderate 
dementia when compared to cognitive healthy adults. 
This is an indication of the tendency for limited 
community ambulation and falls16, 17 and has been 
described as cautious gait attributed to frontal lobe 
inhibition which is common in patients with dementia11. 
The frontal lobes have shown to participate in functions 
considered to be executive, and this is paramount in 
cortical control of gait11, 25. Inhibition of the frontal 
lobe leads to deficiency in aspects of cognition such as 
executive function, memory and recall, attention and 
orientation25, 26 thereby resulting in delayed deceleration 
or involuntary acceleration. This is further supported 
by our finding that all the participants with dementia 
experienced falls since last visit to the clinic. The short 
step length in addition to decreased walking speed may 
precipitates prolonged double support which further 
indicates unsteadiness and likelihood of fall9. Therefore, 
we viewed this as strategy deployed by the demented to 
cautiously guard against falls.

The lack of difference between mildly impaired and 
cognitively healthy individuals in terms of step length 
stride length and walking speed is contrary to works of 
Boripuntakul et al.24, Verghese et al.27, Muir et al.28 and 
Gillain et al.29 in which decreased walking speed was 

found in older adults with mild cognitive impairment. 
This discrepancy, however, may be due to differences 
in age (the mean age for this study is 30-39 years 
while older adults constituted the populations for the 
previous studies), and instrument used for assessment of 
cognition. This variation may support the fact that age 
is a important confounder in assessment of cognition. 
Nonetheless, we are inclined to hold that mild cognitive 
impairment may not pose significant limitation to gait 
in PLHIV; we need demographically controlled gold 
standard neuropsychological test scores to validate this 
assertion.

A recognized limitation in this study was the fact 
that participants’ inclusion as regards age, and education 
was not standardized. This is expected to influence 
the individual participant’s cognitive score and gait 
respectively. However, this limitation was addressed by 
the use of age, sex and educationally matched control. 
Also, classifying dementia in this study following the 
unpublished guidelines of the Psychiatric department 
UCH, Ibadan, may have constituted a limitation to the 
study. Hence, the study was limited not to make an 
inference of causality.

Conclusion
HIV-associated dementia precipitates cautious gait 

pattern characterised by short step and stride lengths 
and slow walking speed. We recommend that further 
study on the subject of this paper employ prospective 
study design and demographically controlled 
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neuropsychological battery tests score in classifying 
HIV-associated cognitive disorder.
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Abstract
Background: AVN commonly affects femoral head causing pain, joint stiffness, muscle wasting and 
physical disability. THR, commonly done for AVN improves mobility, strength and physical functions by 
reducing pain and improving functions.

Methodology: Total 32 subjects, 16 age & gender matched healthy adults and 16 with AVN of femoral 
head were included. Muscle strength of hip muscles by modified sphygmomanometer, self reported Harris 
hip score and TUG test were taken preoperatively in subjects with AVN scheduled for a THR. All subjects 
underwent physiotherapy during hospital stay. Again all outcome measures were taken post hip replacement 
on the day of discharge. In healthy adults, only hip muscle strength was measured.

Results: 32 subjects, 28-males and 8-females. Mean age-36.88 years in both groups. Isometric muscle 
strength preoperatively in AVN subjects of hip flexors-76.75±50.67 mm of Hg, abductors-54.56±30.74 
and extensor apparatus 75.38±37.32 was significantly reduced (p<0.001) compared to healthy adults,(hip 
flexors-188.42±15.69, abductors 112.67±21.66 and extensor apparatus-171.71±25.60). Postoperatively 
strength of hip flexors-93.12±52.58, abductors-63.62±33.74 and extensor apparatus-88.94±41.22 was 
reduced compared to healthy adults. Postop significant improvement (p<0.05) seen at discharge in strength 
compared to preop values.

Conclusion: Muscle strength of hip muscles in subjects with AVN preoperatively and post replacement was 
significantly reduced compared to normals. Postoperatively improvement was seen at discharge in strength 
compared to preoperative values.

Keywords: Avascular necrosis, muscle strength, total hip replacement.
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Primary or idiopathic AVN occurs without any 
cause. Secondary AVN is seen in subjects with sickle 
cell anaemia, fracture or dislocation of hip, Gaucher’s 
disease, excessive alcohol intake, and prolonged 
systemic steroid use in high doses.2,5,6,7 Although 
initially the condition is painless, the subject’s main 
complain is pain with limitation of motion. Pain is deep, 
intermittent and throbbing and is localized to the groin 
area. It exacerbates with weight bearing and relieves on 
rest. Joint deformity and muscle wasting may be present 
and it might present bilaterally.1,8,9,10 Radiographically, 
AVN of femoral head has been classified by Ficat and 
Arlet into 4 stages as below: 11,12

Introduction
Avascular necrosis (AVN) also known as 

osteonecrosis, ischemic bone necrosis or aseptic necrosis 

is a disease that most commonly affects femoral head. 
1,2,3 AVN occurs due to blood flow obstruction to the 
femoral head leading to death of bone-forming cells, 
bone tissue collapse and articular surface deformities.4

10.5958/0973-5674.2019.00159.X
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Stages Features 

Stage I Normal imaging

Stage II Normal femoral head contour, but with evidence of 
bone-remodeling, such as cystic or osteosclerotic 
regions.

Stage III Evidence of subchondral collapse, or flattening of 
the femoral head

Stage IV Narrowing of the joint space with secondary 
degenerative changes in the acetabulum, such as 
cysts, osteophytes, and cartilage destruction

Hip replacement is commonly undertaken to 
decrease pain and disability arising out of AVN of 
femoral head.2,13 Most common surgical approaches 
for hip replacement are posterolateral, anterolateral and 
direct lateral.14

Hip replacement, depending on number of 
components, is of two types: Total hip replacement 
(THR) and hemi hip replacement. On the basis of the 
type of fixation of the implant it is either cemented or 
uncemented.

AVN causes physical disability whereas THR 
brings improvement in muscle strength and physical 
functions.2,11,15,16,17 Thus this study aimed to see 
strength and functional deficits preoperatively and 
postoperatively in individuals with Avascular necrosis 
of femoral head.

Methodology
After getting approval from Sumandeep Vidyapeeth 

Institutional Ethical Committee, this observational study 
on subjects with AVN scheduled for THR, as well as 
healthy adults was carried out at Sumandeep Vidyapeeth 
affiliated Dhiraj general hospital, Piparia, Vadodara.

Males and females of ≥18years with avascular 
necrosis scheduled for THR were included in the study. 
Subjects with lower extremity orthopaedic pathology, hip 
osteoarthritis scheduled for replacement, neurological 
disorders that impaired daily functions were excluded 
from the study.

A total of 32 Subjects, 16 age and gender matched 
healthy adults as well as 16 with AVN of femoral head 
were recruited on the basis of inclusion and exclusion 
criteria. Those fulfilling the inclusion criteria and willing 
to participate signed a written informed consent. Patient 
information sheet given to the subjects explained the 
study. Subjects with AVN of femoral head (grades I-IV) 
were assessed preoperatively and postoperatively after 

undergoing hip replacement on the day of discharge. 
They were assessed for muscle strength of hip muscles, 
Timed up and go test and self-reported Harris Hip score. 
For muscle strength, the cuff of the sphygmomanometer 
was folded on the therapist’s palm and inflated to a set 
pressure of 60mm of mercury (Hg). The therapist placed 
the cuff on the limb to be tested and asked the subject to 
perform the movement. The therapist applied resistance 
such that no movement occurred. The maximum reading 
was of 300mm of Hg. Subject was asked to perform 3 
trials for each muscle strength. An average of 3 trials 
was considered for analysis.

Figure 1 – Modified sphygmomanometer

For hip flexors and hip abductors, the subject’s 
position was supine lying. The cuff was positioned at 
distal thigh on the anterior aspect for resisting hip flexors 
and at distal thigh on the lateral aspect for hip abductors. 
The subject was asked to perform the movement and 
the therapist applied resistance such that no movement 
occurred.

Figure 2 – Method to measure strength of 
hip flexors
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Figure 3 – Method to measure strength of hip 
abductors

For extensor apparatus, the subject’s position was 
supine lying and the cuff was positioned under the heel. 
The subject was asked to press the heel down against the 
resistance of cuff.

Figure 4 – Method to measure strength of extensor 
apparatus

The Timed up and go test was performed as per 
standard protocol and self reported Harris hip score 
was taken on one-to-one basis. All the subjects received 
standard Physiotherapy program post hip replacement. 
Outcome measures were taken after hip replacement 
on the day of discharge. In healthy adults, only muscle 
strength was measured.

Statistical Analysis
Data was analysed with IBM- SPSS version 16.The 

data was normally distributed. Independent t-test was 
used to see the difference between the groups and paired 
t-test to see the difference within the groups. The level of 
significance was kept at p<0.05.

Results
Total subjects – 32

Subjects with AVN -16, 4 females and 14 males.

Age and gender matched healthy subjects - 16, 4 
females and 14 males.

Table: 1 Comparison of hip muscle strength (mmHg) values in subjects with AVN and healthy adults.

Muscle strength (mmHg) Group N Mean Std. Deviation Std. Error Mean p-value

Hip flexors
Subjects with AVN 16 76.75 50.67 12.67

<0.001
Normals 16 188.42 15.69 3.92

Extensor apparatus
Subjects with AVN 16 75.38 37.32 9.33

<0.001
Normals 16 171.71 25.60 6.40

Hip abductors
Subjects with AVN 16 54.56 30.74 7.69

<0.001
Normals 16 112.67 21.66 5.42

Table: 2 Comparison of hip muscle strength (mmHg) values in subjects post THR at 
discharge and healthy adults.

Muscle strength (mmHg) group N Mean Std. Deviation Std. Error Mean p value

Hip flexors
Subjects with THR 16 93.12 52.58 13.15

<0.001
Normals 16 188.42 15.69 3.92

Extensor apparatus
Subjects with THR 16 88.94 41.22 10.31

<0.001
Normals 16 171.71 25.60 6.40

Hip abductors
Subjects with THR 16 63.62 33.74 8.44

<0.001
Normals 16 112.67 21.66 5.42
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Table: 3 Comparison of hip muscle strength (mmHg) in subjects with AVN preoperatively and after THR.

Muscle strength (mmHg) N Mean Std. Deviation Std. Error Mean P-value

Hip flexors pre op 16 76.75 50.67 12.67
0.017

Hip flexors post op 16 93.12 52.58 13.15

Extensor apparatus pre op 16 75.38 37.32 9.33
0.004

Extensor apparatus post op 16 88.94 41.22 10.31

Hip abductors pre op 16 54.56 30.74 7.69
0.015

Hip abductors post op 16 63.62 33.74 8.44

The value of TUG test was 19.4±5.58 seconds preoperatively and 56.16±44.82 seconds postoperatively with 
p-value of 0.042.

Discussion
The present study tried to look at the strength and 

disability of subjects with AVN preoperatively and 
postoperatively on the day of discharge compared to 
healthy adults. In our study, 4 subjects had grade III 
AVN and 12 subjects had grade IV AVN. All subjects 
with AVN underwent uncemented THR: 6 were allowed 
weight bearing as tolerated, 2 were on non-weight 
bearing ambulation.

Isometric muscle strength of hip flexors, abductors 
and extensor apparatus in subjects with AVN 
preoperatively was 56.3% less compared to healthy 
adults. Two subjects with unilateral involvement 
were 29.5% weaker on affected side compared to 
unaffected side. Average NPRS on movement was 5.6 
preoperatively which led to physical dysfunction and 
restricted weight bearing causing disuse atrophy.15 Due 
to pain the subjects are inhibited and do not put their 
full effort during functions which reduces the muscle 
strength significantly compared to normals. Nazarov E. 
in 1989 found a direct correlation between the stages of 
the disease process and the degree of femoral muscular 
atrophy.18

Isometric muscle strength of hip muscles after total 
hip replacement in the same subjects was 48.04% less 
compared to normals. Muscle strength of hip abductors 
was maximally reduced. Similarly, studies have reported 
decrease in muscle groups associated with hip abduction, 
adduction, flexion and extension after THR. One of the 
reasons for this decrease could be ‘arthrogenic muscle 
inhibition’ which is the central nervous system’s failure 
to activate muscles close to the operated hip joint due 
to intra-articular swelling, inflammation, pain, joint 
laxity or structural joint damage leading to atrophy of 
the muscles. 17,19

In the present study, only 6 subjects were allowed 
weight bearing on first post-op day by the operating 
surgeons. Hip abductors and extensor apparatus are 
anti-gravity muscles. In non-weight bearing subjects, 
strength of hip abductors was 58.64 mm of Hg and 84.18 
mm of Hg in extensor apparatus and in subjects who 
were weight bearing hip abductor strength was 71.8 mm 
of Hg and extensor apparatus was 96.85 mm of Hg. This 
decrease could be attributed to decreased muscle loading 
due to insufficient activity in the form of weight bearing 
exercises.16 According to a study, adults with end-stage 
hip OA were 10–38% weaker in their arthritic lower 
extremity and performed 28–50% poorer on functional 
tests.20 In our study, subjects with AVN were 56.3% 
weaker than normals and two subjects with unilateral 
involvement were 29.5% weaker than non-affected side. 
THR is generally done after AVN or hip OA in which 
muscle strength is already decreased preoperatively due 
to disease process.11,15,18 So, after replacement, this 
reduced muscle strength takes time to recover.

Strength significantly improved post replacement 
on the day of discharge compared to preoperative status 
of AVN subjects. During hospital stay all of them 
performed strengthening and mobility exercises twice a 
day from first post-op day. In 6 subjects weight bearing 
as tolerated was begun on the first post-op day. This 
could have led to improvement in muscle strength after 
THR. The subjects received analgesics postoperatively. 
The average NPRS preoperatively was 5.6 on movement 
which reduced to 3.5 postoperatively at discharge which 
could also have led subjects to apply more effort during 
strengthening exercises. This increase in muscle strength 
in the initial post-op period is in agreement with several 
studies. 15,16,17,19,21
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In self reported HHS the component ‘Support used’ 
and ‘distance walked’ did not improve post surgery. 
Before THR, all the subjects were walking without 
support although with pain and limp and after surgery, 
only 6 were allowed weight bearing with frame, 2 were 
allowed non-weight bearing ambulation. There are 
conflicting studies available for weight bearing status 
in subjects with uncemented THR, where some studies 
support delayed weight bearing 22,23and some support 
immediate weight bearing after surgery.15,24,25,26 In our 
set up weight bearing was at the discretion of operating 
surgeon depending on bone quality and diameter of the 
medullary canal.

‘Limp’ probably improved/unobservable in subjects 
who were allowed for weight bearing post surgery 
as they were walking with a frame. Pre-op limp was 
present due to pain, muscle weakness and limb length 
discrepancy. All the subjects underwent a posterolateral 
approach which itself is associated with low rate of 
postoperative limp as the abductor muscles are not cut 
during surgery.27 The subjects had reduced pain and 
improved strength post replacement due to which subject 
was able to bear weight on operated limb.

TUG test was assessed in 6 subjects who were 
allowed weight bearing. It increased considerably post-
operatively as the subject was guarded/inhibited due 
to pain and took more time manoeuvring the walker. 
According to a study, walking with walker takes 30 
seconds more time than walking with crutches.28

Conclusion
The muscle strength of hip flexors, abductors and 

extensor apparatus of subjects with AVN before and 
after surgery was significantly lesser as compared to 
normals. There was significant improvement in muscle 
strength of hip muscles post-surgery compared to pre-
surgery.

A therapist should consider these results while 
formulating an exercise program and emphasize on 
strengthening of hip muscles both, in subjects with AVN 
and post hip replacement.
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Abstract
Background: Upper trapezius myalgia is one of the most common symptoms in adults. This can be treated 
by using dry needling and friction massage. Objective. This study aims to determine the effectivity of dry 
needling and friction massage to improve pain in upper trapezius myalgia patients. Method. The study 
was conducted at Inco Hospital, Sorowako, South Sulawesi, Indonesia, involving 20 subject who meet the 
inclusion and exclusion criteria of having upper trapezius myalgia and 20 – 65 years old. Pain was measured 
using NPRS at baseline and after 3 times therapy for 5 weeks. Result. At the end of therapy (3 times), both 
of groups showed decrease of pain scale compared to baseline. The pain was improved significantly better 
in the dry needling with friction group compared to friction alone.

Keywords: Dry needling, friction massage, upper trapezius myalgia, pain.

Introduction
Myalgia or muscle pain is the pain that originates 

from one of the muscles of the body which can be caused 
by injury, overuse, soft tissue infection or inflammation1. 
Clinical research has shown that neck/shoulder pain 
that is common in computer users is related to muscle 
pain, commonly known as myalgia. About 20% of the 
European population reports severe chronic pain, with a 
high prevalence in women and people with low economic 
levels. The most common chronic pain conditions are 
neck/shoulder pain including trapezius myalgia2.

Andersen et.al stated that from the clinical 
examination of 653 study participants, 198 office 
workers were reported neck/shoulder pain, and more 
than 2/3 of these workers experienced tenderness in the 
upper trapezius muscle3.

One of the common symptoms of myalgia is pain 
for several days or even weeks. This pain is associated 
with stiffness, muscle spasm, headaches, trigger points, 
and tenderness in the suffered area. Other symptoms 
that can emerge are nausea, vomiting, fever, anxiety, 
depression, vertigo, numbness and tingling. The clinical 
presentations include pain, spasm, and upper trapezius 
tenderness4.

A case study shows that the application of deep 
friction to muscles will help eliminate muscle pain caused 
by spasm and prevent symptoms from reoccurring5. In a 
study conducted by Ramos et al in patients with chronic 
neck pain, it is showed that a decrease in pain and 
increase in function and range of motion of the cervical 
joints after the application of friction.30 Friction, either 
deep friction massage or cross fiber massage is applied 
to remove adhesion or minimize rough surfaces on 
tendon. It is also used to increase the mobility of muscle 
scar tissue when healing process occurs6.

Dry needling is a method used by inserting needles 
in the areas that have problems. Unlike acupuncture that 
uses Eastern science (Traditional Chinese Medicine) by 
focusing on “chi” and “meridians”, dry needling uses 
Western science with neuromusculoskeletal sciences7.

Material and Method
This study was conducted at Inco Hospital, 

Sorowako, South Sulawesi, Indonesia, from January to 
June 2018. Patients with upper trapezius myalgia were 
invited to take part in a randomized, controlled study. A 
total of 40 patients were randomly divided equally into 2 
groups. One group was given dry needling and friction, 
and the other group was given friction only. Both groups 
were given intervention three times a week for 5 weeks.

10.5958/0973-5674.2019.00160.6
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Measurement of pain was using Numeric Pain 
Rating Scale (NPRS). Measurement were made twice; 
at baseline and after 5 weeks of the interventions. Pre 
and post treatment was analyzed using paired sample t 
test. Comparison between groups was analyzed using 
independent sample t test. Significance value was set as 
0.05. Ethical approval for this study was obtained from 
The Ethics Committee for Health Research, Hasanuddin 
University, Makassar, Indonesia.

Results
General characteristics of the subjects are presented 

in the Table 1,

Table 1: Characteristics Subjects

Age /Gender n %

20–29
Female 4 20

Male 0 0

30–39
Female 4 20

Male 3 15

40–49
Female 5 25

Male 2 10

50≤
Female 1 5

Male 1 5

Total  20 100

Table 2. Comparison between Dry needling with 
Friction and friction on decreasing pain in patients 

with myalgia upper trapezius

Group n Mean Std. 
Deviation

independent 
sample t-test

Dry needling + 
Friction 

10 6,10 1,564 0,004

Friction 10 4,05 1,075

Table 2 describes the statistical analysis which 
shows that there are significant differences in the dry 
needling and friction group compared with friction alone 
group. The decrease in pain after 3 times of dry needling 
and friction for 5 weeks in subject of upper trapezius 
myalgia was 6.10. While the decrease in the pain in the 
friction alone group was 4.05. The statistical results 
obtained p <0.05 which means that the combination of 
dry needling and friction massage were more effective in 
improving pain in patients with upper trapezius myalgia 
compared to friction only.

Discussion
The distribution of respondents based on the 

characteristics of age and sex in table 1 shows that 
women aged 40-49 years were more than men. This is 
consistent with what was stated by Dannecker et al. That 
women are more likely to experience muscle pain than 
men. In addition, women have a higher pain response 
to muscle pressure than men with the exception of a 
certain point11. Research conducted by Wang et al 
states that the prevalence of gender ratios shows a higher 
prevalence of pain in women for headache, migraine, 
temporomandibular pain, burning mouth pain, neck 
pain, shoulder pain, back pain, knee pain, abdominal 
pain, and fibromyalgia. It was also said that women 
showed a perception of pain with a low threshold that 
was more likely to be sensitive to pain8.

This study is in line with the research conducted by 
Begovic et al who find that friction massages, especially 
deep transverse massage can reduce pain. This is due to 
a decrease in neuromotor excitability and a decrease in 
muscle stiffness monitored using ultrasonography. This 
decrease can be caused by afferent Ia type of muscle 
spindles and slowly decreases the excitability of alpha-
motor neurons. This can be caused by a central inhibitor 
from a higher motor center. Therefore, friction massage 
can help reduce pain9.

Based on Table 2, there were significant differences 
between the groups. The dry needling and friction group 
experienced a decrease in the pain measurement with the 
average of 6.1. As a comparison, the friction only group 
experienced a decrease of 4.05 in pain improvement. 
This is because dry needling has the local twitch response 
(LTR) effect, resulting in a decrease in inflammation 
and nociceptive concentration. The results of this study 
are consistent with the research conducted by Ramos et 
al and Kietrys et al which showed a reduction in pain 
after the application of dry needling.23,30 In a study 
conducted by Ramos et al., The number of subjects 
studied was 94 people, 47 people were included in the 
dry needling group and 47 people were included in the 
manual therapy group10.

The dry needling procedure is conducted by inserting 
a needle at the point of pain (trigger point) using the 
deep dry needling technique so that the needle is moved 
and pulled pushing until the twitch response is felt to 
the trigger point or LTR. Some studies have concluded 
that if this LTR is achieved at the time of dry needling, 
the effect of reducing pain and increasing ROM tends 
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to be greater. This LTR can reduce pain because when 
the trigger point is punctured by a needle, stimulation 
of type A-delta nerve fibers occurs which then activates 
the enkephalin interneuron inhibitor dorsal horn cell 
which causes pain suppression. This is closely related 
to the gate control theory by Melzack and Wall which 
was later developed by Furlan et al in its journal entitled 
Acupuncture and dry-needling for low back pain: an 
updated systematic review within the framework of 
the co-collaboration. It was explained that dry needling 
inhibits type C nerve fibers that deliver muscle band 
myofascial trigger point pain impulses11.

Conclusion
The combination of dry needling and friction is 

more effective on improving pain in upper trapezius 
myalgia patients compared to friction alone.
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Abstract
Lack of community empowerment and gaps in the availability and use of logistics reflect different levels 
of local capacity, follow-up mechanisms, and local cultural norms and attitudes towards HIV/AIDS 
prevention program. This research aims to examine the human resources in HIV/AIDS prevention programs 
in Jayawijaya Regency. This research uses a qualitative research design with a case study approach. 
Data were collected by in-depth interviews on 18 information and 1 group of Focus Group Discussion 
(FGD). Determination of research informants with purposive procedures, consisting of District Health 
Officer, Regional AIDS Commission, Head of Public health services, HIV/AIDS Program Holder and 
Non-Government Organization. The results of this study indicated that community empowerment in the 
context of the HIV/AIDS prevention program in Jayawijaya District was the involvement of local NGOs to 
support the success of the program and the presence of Posyandu cadres who also played an active role in 
HIV/AIDS prevention programs. While the logistics of the HIV/AIDS prevention program in Jayawijaya 
Regency originated from the Central Government, procurement by the Health Office and international NGO 
assistance. The logistics distribution of HIV/AIDS at all levels starting from the Provincial Health Office to 
the service units in Puskesmas and hospitals were carried out through provincial decentralization. This study 
recommends an integrated response in community empowerment and equitable distribution of logistics 
among people with HIV/AIDS in Papua.

Keywords: Empowerment, Logistic, HIV/AIDS, Jayawijaya.

Introduction
Papua in 2011, with a population of only 1.5% of 

Indonesia’s population, contributed more than 15% of 
all new HIV cases in Indonesia1. The Papua Province 
includes those facing health problems, especially HIV/
AIDS2,3. Based on provincial data up to March 2016, 
there are 1,836 of 15,871 AIDS sufferers and 9,362 
people with HIV who died. Based on regions, the most 
affected areas were in Jayawijaya Regency about 5,293 
cases, and followed by Mimika Regency (4,162 cases), 
Nabire Regency (4,162 cases), Jayapura City (3,762 
cases), Jayapura District (1,813 cases) and Merauke 
(1,807 cases)4. Various efforts have been made by the 
government in overcoming the problem of HIV/AIDS. 
But the HIV/AIDS epidemic continues to remain along 
with the rampant drug use in Indonesia5.

Sporadic control to HIV/AIDS has begun since the 
first case was discovered in 1987, which was formally 

responded to by the establishment of the 1994 AIDS 
Commission and followed by various international 
cooperation, both bilateral (USAID, Australian Aids 
and DfID) and multilateral cooperation (GFATM, 
UN, Indonesia Partnership funds, and non-government 
institutions6. In general, HIV and AIDS policymaking is 
intended to strengthen and sharpen the response to socio-
political conditions that changed from the transition of 
the New Order era (from 1987 to 1998) to the era of 
decentralized autonomy (from 1999 to present)7.

The Jayawijaya DHO in carrying out its duties 
oversees 13 Health Centers. In the organizational 
structure, the part that oversees HIV/AIDS prevention is 
the Eradication of Communicable Diseases and the TB 
/ HIV Control Sub-Sector. All Health Centers provide 
HIV/AIDS services totaling 5,293 cases in 2017 with the 
highest number of cases occurring in the Wamena City 
Health Center Working Area totaling 1,682 cases and 

10.5958/0973-5674.2019.00161.8
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followed by Hom Hom Puskesmes and Elekma Health 
Centers in the second and third positions4. Wamena 
Hospital and Kalvari Clinic are reference centers for 
patients with HIV/AIDS.

Capacity constraints (human resources and 
infrastructure), attitudes and culture influence efforts 
to prevent mother-to-child transmission and promote 
follow-up care for couples of mothers and infants2. 
According to previous study, there was a relationship 
of knowledge (p= 0.001), attitude (p= 0.006), husband’s 
role (p= 0.000), and the role of health workers (p= 
0.001) with the effort of pregnant women in prevention 
of HIV transmission to infants8. Gaps in availability and 
use reflect different levels of local capacity, mechanisms 
for follow-up, and local cultural norms and attitudes 
towards HIV/AIDS. Based on the explanation above, 
the researcher argues that there is a need for research 
related to the implementation of decentralization in the 
HIV/AIDS prevention program in Jayawijaya District 
Health Office (DHO) which is focused on aspects of 
empowerment and logistics.

Materials and Method
Study Design

This study uses a qualitative research approach 
with a case study design in Jayawijaya District, Papua 
Province. This is based on the consideration that 
qualitative research is very well used to explore and 
understand the meanings of a number of individuals or 
groups9.

Data Sources

Primary data was sourced from 18 informants 
consisting of DPRD officials, Provincial Health Service, 
District Health Office, Bappeda, Village Child Protection 
Group/ KPAD, Puskesmas, Non-Governmental 
Organizations (NGOs) and ODHA Communities. While 
secondary data is legislation related to HIV/AIDS and 
other credible written data sources that can be used in 
this study.

Data Collection

Data collection through in-depth interviews, 
observations, document review, and focus group 
discussions. Participants involved in the FGD of this 
study researched informants who were considered to 
have information relating to the topic of the research.

Data Analysis and Validity

Qualitative data analysis as an effort carried out 
by working and data, organizing data, sorting into 
manageable units, synthesizing them, looking for and 
finding patterns, discovering what is important and what 
is learned and interpreting the results of research themes. 
The validity of data by triangulation of sources, method, 
and theories.

Results
Community Empowerment

Community empowerment has been established in 
various central and regional government policies as a 
form of mechanism for community participation from 
the lower levels in supporting access to health and social 
services from those infected. Community empowerment 
is an important strategy to eliminate discrimination 
against people infected with HIV/AIDS. Community 
participation in the context of non-governmental 
organizations (NGOs), at the operational level, is the role 
of KPAD. KPAD conducts guidance and empowerment 
in local non-governmental organizations.

... KPA’s role is to empower local non-governmental 
organizations. Those local NGOs are supported more by 
KPA Jayawijaya district ... - GYA informant, Head of 
AIDS, TB and Malaria Section of Health Office.

At present, there are several NGOs engaged in 
HIV/AIDS prevention programs in Jayawijaya District, 
namely Yukemdi, Tangan Peduli, YPKN, YTHP 
and Yuhumi Inane and 4 groups of street children. 
Empowerment activities carried out by NGOs are 
training, assistance in taking medicines, distribution 
of condoms, counseling on HIV, Reproductive Health 
and others. The Health Office, in this case, took part to 
provide material for training activities carried out by 
NGOs.

.... the provision of activity support in the form of 
funds that they have to hold accountable every year, 
each NGO is given a million assistance, then they are 
accountable every year. Then there are also possible 
empowerment activities such as training, LKB sulfa 
training involving also cadres, then there is also 
empowerment at any level of NGOs such as them and this 
health office also provides materials during the activity - 
activities in these local NGOs ... - GYA informants, Head 
of AIDS, TB and Malaria Section for Health Services.
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Some NGOs carry out activities that have been 
carried out by other NGOs. Overlapping activities also 
occur between NGOs and Puskesmas. There have been 
activities that have been carried out by NGOs which have 
been carried out by the Puskesmas or vice versa. For 
example, visit mobile activities carried out by NGOs and 
budgeted funding, it turned out that these activities had 
been carried out by the Puskesmas. So that coordination 
is needed and sit together between NGOs and also with 
Puskesmas to determine who does what. Empowerment 
was also carried out on the PLWHA community by 
forming Peer Support Groups.

Logistic Program of HIV/AIDS in Jayawijaya 
Regency

The HIV/AIDS program logistics is a prevention 
service activity which comes from 2 (two) sources, 1) the 
procurement from the Province and 2) the State Budget 
and the Health Office of the Jayawijaya Regency.

..... the first is clear from national procurement for 
ARV drugs and also for the rapid availability of HIV 
testing from the national level. Then the regency held 
the consumables, consumables and also what the name 
for the cdform cartridge, this was carried out by the 
district itself, and also later for the adequacy for firalot 
examination assisted by donors ... - FGD results, HIV/
AIDS Programmer Health Service.

Management of ARV logistics is carried out with 
a system of 1 (one) door in the Provincial Health 
Office through the Health Pharmacy Installation. This 
system is called decentralized logistics. Pharmaceutical 
installations in the Papua Province have very strong 
networks up to the district level to the Puskesmas. The 
Provincial Health Office regulates the distribution of 
ARVs to the district level by ensuring the distribution 
chain reaches districts/cities. The distribution process to 
the service level is the DHO authority.

The distribution of HIV Logistics to service units 
is carried out by the Pharmacy Installation of DHO. 
Before 2017, the decentralization of logistics from 
the Province was channeled to districts/cities through 
hospitals. Since 2017, the logistics of HIV originating 
from the Provincial Health Service has been submitted 
to the Pharmacy Installation of DHO. Hospitals and 
health centers as HIV/AIDS service units every month 
make logistical requests for HIV/AIDS to the Pharmacy 
Installation of DHO by entering LBPHA reports10.

The dissemination of mass media is done in 
collaboration with other government agencies and 
NGOs. It is expected that the decentralization of logistics 
can also be carried out at the District level by the DHO. 
District decentralization gives the District authority to 
regulate drug needs, regulate reserves, distribution and 
monitor records and reporting11.

Discussion
Community Empowerment

The current community empowerment in the 
implementation of the HIV/AIDS prevention program 
at the Jayawijaya DHO is the involvement of Posyandu 
cadres. Posyandu cadres are trained and given monthly 
incentives. In addition to carrying out their duties at the 
Posyandu, some cadres also carry out activities related to 
the HIV/AIDS program. This happened to the cadre of 
the working area of the Polebaga Health Center, where 
cadres acted as PMOs for HIV sufferers. This effort was 
successful where the Polebaga Health Center reached 
zero for HIV sufferers who were lost to follow-up. 
Community activity is also shown in the Asokobal health 
center work area, where there are groups of mothers who 
routinely provide information to the public about HIV/
AIDS under the direction of the church pastor.

However, the community empowerment model 
that took place in Pelebaga and Asolokobal Health 
Centers was not carried out by other Puskesmas in the 
working area of the Jayawijaya District Health Office. 
Some Puskesmas do not encourage cadres to be actively 
involved in HIV/AIDS programs. In fact, the presence 
of cadres from the local community is needed to assist 
patients who are undergoing HIV counseling and testing 
until the treatment stage.

The results of this study also found that the 
community had not been involved in the HIV/AIDS 
program planning process. The cultural approach is one 
of the factors that must be considered in HIV/AIDS 
prevention programs12. Cultural approaches must be 
encouraged in health development in Papua, including 
HIV/AIDS prevention programs. The tracking process 
of people with HIV/AIDS who lost to follow-up cannot 
be done without involving community leaders and 
religious leaders in the community/village environment. 
So, this needs to be considered in order to increase 
patient retention of treatment.
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How far the commitment of regional governments 
not to tackle HIV/AIDS cannot be separated from the 
interaction and communication between stakeholders 
in Jayawijaya District, both government and non-
government sectors. This must be a concern because the 
commitment and policies of the local government are 
basically the results of the communication process over 
the HIV and AIDS problems faced by the Jayawijaya 
Regency government. Communication between 
stakeholders will influence other needs such as financing, 
provision of human resources, and others. Sectoral ego 
is still an obstacle in HIV/AIDS prevention programs13.

Logistic
The logistics management of the program includes 

planning, procurement, storage, distribution, use 
and supervision of drugs and medical equipment 
for prevention, diagnostics, and therapy. Logistics 
management in the health system is carried out by the 
Ministry of Health and DHO.

The procurement of drugs and medical equipment 
for HIV/AIDS prevention and therapy is currently still 
dependent, especially from foreign aid, except ARVs 
and some reagents prepared entirely by the Ministry of 
Health. In general, policies related to pharmaceutical 
preparations are regulated in Government Regulation 
No. 72/1998 concerning Safeguarding of Pharmaceutical 
Preparations and Medical Devices, which mandates the 
procurement of methadone and ARVs prepared by the 
central government.

Knowledge, access to ARVs and compliance are 
very important in maintaining the quality of PLWHA. In 
a previous study14, there were differences in knowledge, 
access to ARVs and compliance before and after the 
provision of ARV-based health education interventions 
and compliance of the Support Group (CAASG) in 
PLWHA in Bulukumba. In addition to procurement by 
the Central Government, HIV/AIDS logistics was also 
conducted by the Jayawijaya District Health Office. The 
types of logistics held by the Department of Health are 
consumables, consumables, and CD4 cartridges. Some 
types of logistics are also assisted by foreign donors 
to back up the types of logistics that are lacking or not 
available.

Jayawijaya District Health Office implements SOP 
for distribution to service units. Each Puskesmas is 
required to submit LBPHA reports on the 25th of each 
month for logistical requests tailored to the number of 

HIV/AIDS sufferers at each Puskesmas. The problem 
that arises in connection with the distribution of logistics 
to the Puskesmas is the delay of the Puskesmas in 
entering LBPHA reports. This delay is caused by more 
workloads held by HIV/AIDS program holders at the 
Puskesmas.

Some HIV/AIDS program holders not only handle 
and prepare reports for HIV/AIDS, but also for other 
diseases such as tuberculosis and malaria. The problem 
of storage, supervision and the process of using logistics 
is still a problem in some Puskesmas. This was found 
in several health centers whose reagent logistics for 
diagnostic tests reached the expired date. The problem 
is that the reagent is still stored in the pharmaceutical 
drug storage rack that will be used. This shows that the 
logistics of HIV/AIDS has not been carried out by the 
Health Office to ensure the logistics available for use by 
Puskesmas are in accordance with HIV/AIDS service 
standards. The presence of expired reagents also shows 
the presence of unused reagents with two reasons, the 
number of reagents requested is not in accordance with 
the estimated number of cases and the level of reagent 
used by Puskesmas staff was low. This is also influenced 
by the high number of HIV/AIDS patients who are lost 
to follow-up.

Conclusion
Community empowerment, in the context of the 

HIV/AIDS prevention program, involved local NGOs 
to support the success of the program. Some NGOs 
routinely carry out activities of HIV/AIDS with financial 
assistance from KPAD.

The logistics of the HIV/AIDS prevention program 
in Jayawijaya originates from the Central Government, 
procurement by the Health Office and international 
NGO assistance. Logistics distribution of HIV/AIDS 
starting from Provincial level to the public health center 
and hospitals is run through a one-stop system based 
on patient data and proposed needs, and routinely 
distributed every month.

Ethical Clearance: Taken from Ethics committee 
at the Faculty of Public Health, Hasanuddin University 
Indonesia.

Fund Resources: Self-funded.

Conflict of Interest: Nil.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  205

References
1. UNICEF Indonesia. Ringkasan Kajian: Respon 

terhadap HIV & AIDS. 2012. Jakarta: Indonesia.
2. Indonesian MoH. Situasi dan Analisis HIV/AIDS. 

Pusat Data dan Informasi Kementerian Kesehatan 
RI; 2015. Jakarta: Indonesia.

3. Indonesian MoH. Laporan Situasi Perkembangan 
HIV - AIDS & PIMS di Indonesia Januari – Maret 
2017. Ditjen P2P Kementerian Kesehatan; 2017. 
Jakarta: Indonesia.

4. Papua DHO. Laporan Kejadian HIV/AIDS di Papua. 
Dinas Kesehatan Provinsi Papua Collection; 2017. 
Papua: Indonesia.

5. Amiruddin, R. Mengembangkan Evidence Based 
Public Health (EBPH) HIV dan AIDS Berbasis 
Surveilans. Jurnal AKK. 2013; 2(2): 48-55.

6. KPAN. Upaya Penanggulangan HIV/AIDS 
di Indonesia 2006 - 2011: Laporan 5 Tahun 
Pelaksanaan Perpres No 75/ 2006 tentang Komisi 
Penanggulangan AIDS; 2011. Jakarta: Komisi 
Penanggulangan AIDS Nasional.

7. PKMK. Kebijakan dan Program HIV dan AIDS 
dalam Sistem Kesehatan di Indonesia. Pusat 
Kebijakan dan Manajemen Kesehatan, Fakultas 
Kedokteran, Universitas Gadja Mada; 2016. 
Yogyakarta: Indonesia.

8. Asmauryanah R, Ridwan Amiruddin, Jumriani 
Ansar. Prevention Mother to Child HIV 
Transmission in Jumpandang Baru Health Center 
Makassar. Thesis; 2014. Universitas Hasanuddin. 
Makassar: Indonesia.

9. Creswell, J. W. Research Design: Pendekatan 
Kualitatif, Kuantitatif dan Mixed. Pustaka Pelajar; 
2013. Yogyakarta: Indonesia.

10. Indonesian MoH. Kepmenkes No. 004/Menkes/
SK/I/2003 Tentang Kebijakan dan Strategi 
Desentralisasi di Bidang Kesehatan. Kementerian 
Kesehatan RI; 2003. Jakarta: Indonesia.

11. Trisnantoro, L. Pelaksanaan Desentralisasi 
Kesehatan di Indonesia 2000 - 2007. 2007. Pusat 
Kebijakan dan Manajemen Kesehatan, Fakultas 
Kedokteran Universitas Gadja Mada. Yogyakarta: 
Indonesia.

12. Arifin, A., Maidin, A., & Darmawansyah. The 
Ethnographic Assessment of Program Policy 
on HIV/AIDS Countermeasures in Regency of 
Bulukumba, South Sulawesi Province 2016. 
International Journal of Sciences: Basic and 
Applied Research, 2016; 27(2): 106-112.

13. Aji, P. G. P., Hidayat, Z., & Rostyaningsih, D. 
Implementasi Perda Nomor 3 Tahun 2010 Tentang 
Penanggulangan HIV/AIDS Di Kabupaten 
Semarang. Journal of Public Policy and 
Management Review. 2016; 5(3): 1-12.

14. Suswani, A, AA Arsunan, Ridwan Amiruddin, Andi 
Zulkifli, S. Ariyanti. Knowledge, ARV Access and 
Compliance of PLHIV Before and After Providing 
Health Education Based on Community ARV and 
Adherence Support Group (CAASG) in Bulukumba 
Regency. Indian Journal of Public Health Research 
& Development. 2018; 9(7): 145-150.



206  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

Introduction
The diabetes mellitus is currently a major cause of 

cause of death especially in developing nations1, 2 like 
ours. Its prevalence has quadrupled in the past three 
years, with type 2 diabetes mellitus (T2DM) constituting 
most cases of diabetes3. T2DM is caused by insulin 
resistance resulting in hyperglycaemia4. Uncontrolled 
and prolonged hyperglycaemia is associated with 
complications such as diabetic neuropathy, nephropathy 
and retinopathy, peripheral arterial disease, stroke to 

mention but a few5, 6. To mitigate these complications 
and associated mortality, glycemic control remains 
the mainstay objective in management of T2DM (Jay 
and Skyler, 2004). Therefore every hand must remain 
on desk until the fight against T2DM is won, and the 
importance of protecting the body from hyperglycaemia 
through glycemic control cannot be overemphasized. 
No threshold of blood glucose within T2DM patients 
has been termed risk of diabetic complications, hence 
the primary aim in treatment of T2DM is to reduce and 
keep blood glucose level within normal or near normal 
range7.

Several efforts have beamed towards achieving 
glycaemic control among diabetes patients as proved 
by the invention and approval of Bydureon BCise 
(exenatide) in the year 2017. Similarly, several 
measures of monitoring hyperglycaemia have evolved 
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Abstract
Long term aerobic exercise is beneficial for combating hyperglycaemia in T2DM patients, however, little is 
known about the immediate effect of aerobic exercise on hyperglycaemia in this populace. Ascertaining this 
might be useful in managing sudden rise in blood glucose level seen in poorly managed T2DM patients in 
our environment. This is an interventional study in which sex and age-matched T2DM patients participated. 
Subjects were randomly allocated into groups, and were on prescribed oral hypoglycemics and diabetes 
exchange diet, which provided about 50-60% of calories from carbohydrates, 10-20% of calories from 
protein and < 30% of calories from fat, while the intervention group had exercise in addition. We used three 
different measures of blood glucose level: FBG, HbA1c and fructosamine. Subjects’ aerobic capacities were 
determined prior to the intervention, which constituted interval aerobic exercise performed at sub-maximal 
intensity for 48 minutes at work-rest ratio of 1:1. A total of 40 (20 male and 20 females) T2DM patients, 
with mean age and body mass index of 56±8years and 26±4Kg/m2 respectively participated in the study. 
At baseline, the intervention and control groups had similar anthropometric, cardiovascular characteristics 
(P>0.05), and blood glucose level measured by HbA1c and fructosamine (P> 0.05), while the intervention 
group had higher FBG. Results reveal significant decrease in blood glucose level measured by FBG (P< 
0.05) and fructosamine (P <0.05) in the exercise group. Single bout aerobic exercise reduces blood glucose 
level in T2DM patients but the reduction is small and short-lived.
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over the years including the familiar fasting blood 
glucose, oral glucose tolerance test and random blood 
glucose, glycated haemoglobin, fructosamine8, with 
each being unique in what it measures. For example, 
glycated haemoglobin test is a measurement of glycated 
haemoglobin indicating average blood glucose over 
the past two to three months, while fructosamine test 
measures glycated protein indicating average blood 
glucose level over the past two or three weeks8,9. 
Although efforts to achieving glycaemic control through 
medications are appreciable, persistent and fluctuating 
hyperglycaemia seen in poorly managed T2DM patients 
continues to demand for complementary intervention 
and lifestyle modification.

Regular exercise is currently of the mainstay in 
management of vascular risk factors including diabetes10. 
In fact, an epidemiologic study indicates that an active 
physical is protective of impaired glucoses tolerance and 
non-insulin dependent diabetes11. According to Praet 
and Van loon12, physical activity is one of the most 
important factors in the treatment of T2DM, and studies 
have shown that increasing level of physical activity is 
effective for reducing insulin resistance13. Specifically, 
aerobic exercise has been found to decrease subclinical, 
chronic inflammation and improves endothelial function 
owing to reduction in visceral obesity thus improving 
insulin sensitivity and attenuating hyperglycaemia14. 
There is no doubt that aerobic exercise is beneficial in 
achieving glycemic control in type 2 diabetes mellitus 
through improving insulin sensitivity, however, little 
is known about the acute effect of aerobic exercise on 
hyperglycaemia in this populace. Ascertaining this 
might be useful in managing acute rise in blood glucose 
level seen in poorly managed type 2 diabetes patients 
in our environment. The main objective of the study is 
to determine the effect of single bout interval aerobic 
exercise on blood glucose level in T2DM patients.

Materials and Method: A sample of sixty six 
T2DM patients participated in this interventional 
study. Ethical approval was obtained from the Health 
Research and Ethics Committee of the University of 
Nigeria Teaching Hospital, Enugu. Su were recruited 
based on the following inclusion criteria: being 
medically and mentally stable, referred to attending 
outpatient physiotherapy clinic, on prescribed oral 
hypoglycemics and diabetes exchange diet, and blood 
pressure <140/0mmHg. Subjects who were pregnant, 
on antidepressant, had chest pain or insufficient aerobic 
capacity following exercise testing were all excluded. 

A simple random sampling without replacement was 
used in allocating subjects into exercise group (A) and 
control group (B). Subjects were asked to pick a number 
from a box which contained equal numbers allocated 
to groups A and B. The number they chose decided 
their assignment into either A or B. Sample size was 
computed using Cohen’s sampling table15. At effect 
size of 0.4, degree of freedom of 1 and power (β) of 
0.9, minimum sample size of 40 subjects was obtained. 
The procedure for data collection involved explaining 
the aims of the research to each participant after which 
the consent for participation was sought and obtained. 
Socio-demographic characteristics such as age and sex 
were assessed thereafter.

Assessment of blood glucose level: Three 
measures of blood glucose level of glycaemic control 
were used namely HbA1c, FGB, and fructosamine. Both 
HbA1c and fructosamine tests were conducted with 
the Spectrum Lab Enugu Nigeria following standard 
laboratory procedures. Specific protein analyzer was 
used to assess HbA1c16 whole color spectrophotometry 
was used to quantify fructosamine17. We measured FBG 
using the Accucheck glucometer following standard 
practice18. The assessment was done before and after 
the intervention. HbA1c is the gold standard test in 
monitoring long-term control of diabetes mellitus19. 
HbA1c reflects the average blood glucose level over the 
past 3 months17, while fructosamine relates to average 
levels of glucose during the preceding 1 to 3 weeks.

Exercise stress test: The Young Men Christian 
Association (YMCA) sub-maximal cycle ergometer 
test protocol was used to assess subjects’ aerobic 
capacity20, 21. The YMCA protocol uses two to four 
3-minutes stage of continuous exercise, two Heart Rate 
(HR)-power output data points needed (steady state 
HR) of between 110 and 150 beats/min. However, in 
this study, we used four 6-minutes stage of continuous 
exercise. Exercise test started with a five minute warm 
up at zero resistance in order to acquaint the subjects 
with the cycle ergometer. The test was done following 
the aforementioned protocol. At the end of the test, five 
minute recovery period (cool down) at zero resistance 
pedalling was administered. Post exercise BP and HR 
were monitored and recorded.

The intervention procedures: The intervention 
constituted cycle ergometer interval aerobic exercise 
performed at sub-maximal intensity of between 50-70% 
of subjects’ HRmax. The work/rest ratio was 1:120, 21. 



208  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

The intervention was interspaced with warm-up and 
cool-down periods of 5minutes each during which 
subjects pedalled at a slow speed and zero resistance. 
The starting workload was 100kgm (17 watts), which 
was increased at a pedal speed of 50rpm-100rpm 
to obtain 50-70% of subject’s specific HRmax. The 
exercise duration was 48minutes (four 6-minutes work 
interspaced with 6 minute rest). The training session 
was concluded with a cool-down period of 5 minutes. 
At rest intervals, subjects pedalled at zero resistance. 
The trainings were done in the morning hours between 
8.00am and 11am.

Data analysis: Descriptive statistic of frequency, 
mean and standard deviation were used to summarize the 
data. Independent t-test was used to test for difference 
in blood level glucose between the exercise and control 
groups before and after exercise. Multivariate analysis 

was conducted to control for the baseline difference in 
age and FBG between the exercise and control groups. 
Data was analyzed using SPSS version 23, with α set at 
0.05.

Findings
Results: A total of 40 age and sex matched T2DM 

patients participated in this study. The mean weight, body 
mass index were 74.40±11.24kg and 26.15±3.91Kg/
m2 respectively. Results show there was significant 
difference in age between experimental and control 
group (P< 0.05) thus underscoring the need for its 
modulating effect to be controlled appropriately. There 
was no significant difference in baseline values of each 
of anthropometric and cardiovascular characteristics 
between the exercise and control groups (P> 0.05) 
(Table 1).

Table 1: Anthropometric and cardiovascular characteristics of the subjects

Anthropometrics Group Mean ± SD P-value Grand Mean ± SD

Age (years)
Exp 53.20±8.17

0.022* 56.00±7.86
Control 58.80±6.60

Weight (Kg)
Exp 76.00±12.05

0.373 74.40±11.24
Control 72.80±10.43

Height (meters)
Exp 1.68±0.07

0.671 1.69±0.10
Control 1.69±0.12

Body Mass Index
Exp 26.67±3.43

0.410 26.15±3.911
Control 25.64±4.37

SBP
Exp 125.10±18.66

0.256 128.20±17.07
Control 131.3±15.12

DBP
Exp 82.45±8.15 0.351

81.25±8.02
Control 80.05±7.92

PR
Exp 83.50±11.11

0.478 82.48±9.00
Control 81.45±6.37

    *=significant (P<0.05)

Regarding baseline values of the selected measures of blood glucose level, the exercise group had significantly 
higher blood glucose level as measured by FBG (P< 0.05) (Table 2).

Table 2: Baseline values of markers of glycaemic control

Variable Group 
(Without Adj)

Mean±SD 
(Age-Adj value) P Mean±SD P

Fasting Blood Sugar
Exp 144.50±44.25 0.000*

142.12±8.65 0.004*
Control 101.90±15.96 106.67±12.60

HbAc1
Exp 6.53±1.70 0.986

6.49±0.40 0.891
Control 6.52±1.83 6.392±0.58

Fructosamine
Exp 15.01±5.90 0.474

15.17±1.39 0.53 
Control 13.58±6.56 12.12±2.03

*= significant at p<0.05, HbAc1 = Glycated Hemoglobin; adj=adjusted
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To control for this difference observed in table 2, 
we used a non-radical approach by calculating of post-
exercise treatment effect (PTE) i.e difference between 
pre and post-exercise score. Results showed that the 

exercise group had significantly lower blood glucose 
level as measured by FBG and fructosamine (P< 0.05) 
(Table 3).

Table 3: Effects of single bout interval aerobic exercise on blood glucose level

Variable Group 
(48min Post) Mean±SD P Mean±SE 

(48min PTE) P

FBS
Exp 117.85±33.46 0.642

-26.65±31.54 0.003*
Control 112.90±33.43 9.00±39.70

HbAc1
Exp 6.49±1.35 0.696

-0.40±0.21 0.367
Control 6.70±1.89 0.18±0.47

Fructosamine
Exp 328.05±190.68 0.247

28.80±57.53 0.000
Control 396.50±177.17 -33.15±29.8

*= Significant (P<0.05)

Discussion
In this study, single bout interval aerobic exercise 

reduced blood glucose level measured by FBG. The 
lower FBG found in exercise group suggests that single 
bout interval aerobic exercise effectively attenuates the 
level of circulatory non protein-bound blood glucose 
T2DM patients22. Similar non-Nigerian study have 
revealed that single bout of moderate aerobic exercise 
lasting for 15minutes, 30minutes or 60minutes resulted 
in declined FBG in T2DM24. Exercise increases glucose 
uptake by the muscles and enhances the ability to 
store glucose. Aerobic exercise is known to enhance 
cellular respiration in skeletal muscles25, and this may 
explain the decrease in blood glucose level found in 
this study. According to Sirisha27, factors involved in 
the mechanism of improved glucose uptake during and 
after exercise include increasing rate of blood flow to 
the exercising muscle, a change in energy status of the 
muscle and increase in insulin binding. In addition to 
a few similar previous findings on the subject of this 
study, it might suffice to opine that a single bout interval 
aerobic exercise could act a useful adjunctive first-aid 
for sudden rise in blood glucose level seen in poorly 
managed T2DM patients in our environment.

Unlike FBG, the fructosamine measures average 
blood glucose level over the past two or three weeks8,9. 
The fact that single bout interval aerobic exercise 
decreased fructosamine level in T2DM patients 
indicates that single bout interval aerobic exercise could 
mobilize glycated protein38. The mechanisms through 
which aerobic exercise reduce glycated proteins are 
proposed to include biochemical adaptations (regulating 

mitochondrial proteins involving respiratory system, 
increasing glucose production and Glut4 protein), 
skeletal muscles structural adaptations and systemic 
effects on physical activity29. The resistance component 
of interval exercise is an important determinant of the 
study output by stimulating skeletal muscles for glucose 
uptake.

Finally, that single aerobic interval aerobic exercise 
of 48minutes duration did not result in change in blood 
glucose measured by HbA1c shows that the reduction in 
blood glucose level recorded by FBG and fructosamine 
is small or perhaps the exercise effect on concerned 
systems is short-lived. This supports the theory that 
HbA1c is a measure of average blood glucose level over 
the past 3months8, 16, and cannot detect small difference 
in blood glucose level30.

Conclusion
In conclusion, interval aerobic exercise reduces 

blood glucose level but the reduction small. We 
recommend single bout interval aerobic exercise as a 
first aid adjunct therapy in management of acute rise in 
blood glucose level.
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Abstract
Aim: To compare the immediate effects between Neuromuscular therapy, Active release technique and 
Stretching among the individuals with piriformis tightness.

Method: A total of 42 male subjects between the age group 18-25 years with piriformis tightness were 
equally allocated to receive Neuromuscular therapy (Group A), Active release technique (Group B) and 
Stretching as conventional management (Group C). Outcome assessment for piriformis tightness included 
Visual analogue scale (VAS) for pain measurement, Oswestry disability index (ODI) and Hip internal 
rotation ROM (range of motion).

Result: All the interventions significantly improved VAS, ODI and Hip IR ROM immediately post treatment 
within groups whereas the inter group analysis showed significant difference in Hip IR ROM between 
groups but no significant difference was found in VAS and ODI.

Conclusion: Neuromuscular therapy and Active release technique both were effective than Stretching, but 
the mean difference of Neuromuscular therapy is superior in treatment of piriformis tightness followed by 
Active release technique and Stretching respectively.

Keywords: Piriformis tightness, Piriformis syndrome, Myofascial release, Muscle energy technique, Active 
release technique, Stretching, trigger points.

Introduction
The prevalence of piriformis tightness in healthy 

sedentary workers of Kolkata, India, was found to 
be present in 79.5%1. Occupations which deals with 
prolonged sitting work are prone for piriformis muscle 
tightness2. There are various factors responsible for 
piriformis muscle tightness which are as follows: 
Piriformis is the postural type of muscle which is 

overactive in nature1, Overactivity leads to weakness as 
well as tightness of muscle1, The muscle is composed 
of type-1 fibers. Which has property of shortness or 
tightness when the muscle become abnormally stressed. 
The synergistic activation of piriformis may also result in 
piriformis tightness1. Tightness may results in restricted 
hip joint range of motion and reduced flexibility. This 
may leads to limit the activities of daily living of an 
individual3.

When the muscle becomes taught it creates pressure 
on sciatic nerve, resulting in compression of sciatic 
nerve6,7 and causes buttock and leg pain5. This condition 
is known as piriformis syndrome, which is up to 36% 
among the patients with low back pain4. Piriformis 
syndrome can be caused due to occurrence of myofascial 
trigger points in piriformis muscle which is present at 
the level of greater sciatic notch or on the belly of the 
piriformis muscle8.
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Hip internal rotation range of motion was 
significantly lesser than hip external rotation range of 
motion9. The normal hip internal rotation ROM is 350-
400, whereas external rotation is 450-500 26. A study 
showed that low back pain patients shows limited active 
hip internal rotation of dominant side10.

Physiotherapy management for piriformis 
pathology includes application of heat therapy and 
ultrasound therapy in conjunction with stretching of 
piriformis muscle shows good effect on treatment. Also 
manual therapy approaches like myofascial release 
(MFR), muscle energy technique (MET), Active 
release technique are also shows beneficial effect on the 
treatment of soft tissue.

Neuromuscular therapy comprises of combination 
of MFR with MET. MFR is a soft tissue mobilization 
technique. This technique involves specifically guided 
low load, long duration mechanical forces to manipulate 
the myofascial complex, intended to restore optimal 
length, decrease pain and improve function23. MET is 
a soft tissue manipulation that incorporate precisely 
directed and controlled, patient initiated, isometric 
and/or isotonic contractions, designed to improve 
musculoskeletal function and reduce pain19.

The Active release technique (ART) is a manual 
therapy used to recover function of soft tissue and 
in many ways similar to traditional ‘Pin and stretch’ 
techniques11. Technique works on a variety of muscle, 
tendon, ligament, fascia and nerve tissues. In this 
technique deep pressure is applied over the tender point 
(trigger point) in a shortened position of the muscle and 
then patient is asked to actively take it in an opposite 
lengthened position. This will break the adhesions and 
restores the proper texture, elasticity and functions of 
soft tissues24.

Individually both ART and NMT were found to be 
effective in different conditions but No studies till date 
have compared the effect of ART with Neuromuscular 
therapy in individuals with piriformis tightness. The aim 
of the study was to examine whether the Active release 
technique, Neuromuscular therapy or Stretching would 

lead to better clinical outcomes in the management of 
piriformis tightness.

Materials and Methodology
The Experimental study was conducted at 

physiotherapy department of Krishna college of 
physiotherapy. After getting ethical clearance from the 
institutional ethics committee informed consent were 
taken from all the participants. 42 male participants 
of age 18-25 years who had piriformis tightness of 
dominant side were recruited for the study. Participants 
having Tenderness over buttock, Limited hip IR ROM 
and Positive FAIR test8 with positive stretch test 
were included and participants with recent fracture 
and surgery of lower extremity, inflammatory joints 
and joint instability or any soft tissue injuries past 6 
months were excluded from the study. The demographic 
information of the subjects were taken. By using random 
sampling method the participants were divided into 3 
groups by chit method; Group A received NMT (Fig.1 
a& b), group B received ART (Fig. 2 a& b) and group 
C received stretching of the piriformis muscle (Fig. 3). 
For application of NMT, The patient was positioned 
in prone lying, close to the edge of the table, knee was 
flexed at 90 grasping the ankle and hip joint was brought 
to internal rotation. The therapist placed his elbow tip 
gently on to the central area of the muscle belly, where 
an active trigger point was common. A degree of 
compression was applied via the elbow for 5-7 sec while 
the muscle was kept at a reasonable but not excessive 
degree of stretch. Contact was maintained on the point 
but pressure was eases and patient was asked to introduce 
an isometric contraction for 5-7 secs to piriformis by 
bringing the lower leg towards external rotation against 
resistance. After the cessation of contraction patient 
was asked to relax, the lower limb was taken to its new 
resistance barrier and same procedure was repeated. The 
procedure was repeated 5-7 times until no further gain 
was achieved25. ART was also applied with patient in 
prone lying, knee was flexed at 90. The therapist placed 
his elbow tip on trigger points and direct pressure was 
applied, patient was then asked to do internal rotation of 
hip, in order to achieve lengthening of the muscle. This 
was repeated 5-7 times11.
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 Fig. 1(a) Neuromuscular therapy Fig. 1(b)

  

 Fig. 2(a) Active release technique Fig. 2(b)

Fig. 3 Stretching
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VAS, ODI and hip IR ROM were used as the 
outcome measures and assessment was taken pre as 
well as immediately post treatment. VAS was taken by 
asking the subjects to mark their pain level on the 10 
cm line which indicates starting point as a no pain and 
ending point as a worst pain. For ODI, the questionnaire 
was given to the subjects and they were asked to submit 
it after filling it, and the hip IR ROM was measured by 
goniometer and patient’s position was in prone lying, 
The fulcrum of the goniometer over the anterior aspect 
of patella, proximal arm placed perpendicular to the floor 
and distal arm over the anterior midline of the lower leg.

Materials used: VAS scale, ODI questionnaire, 
Universal Goniometer.

Results/ Findings
•	 Descriptive data of outcomes are shown in table no. 

1 & 2. The intra group analysis was done by using 
paired- t test. The inter group analysis was done 
by using ANOVA test & for post test comparison 
between 3 groups, Dunn’s multiple comparison test 
was used. p< 0.05 with 95% confidence interval was 
considered statistically significant and p<0.0001 
considered as extremely significant.

Table 1: Intra group analysis of NMT, ART & Stretching groups.

Outcome 
measures

NMT Mean±SD ART Mean±SD Stretching Mean±SD
Pre 

treatment
Post 

treatment p- value Pre 
treatment

Post 
treatment p- value Pre 

treatment
Post 

treatment p- value

VAS 3.84±2.44 2.46±1.476 <0.0001 4.14±2.17 2.929±1.426 <0.0001 4.14±1.46 2.864±1.065 <0.0001
ODI 2.14±1.29 0.50±0.51 0.0016 2±1.61 0.50±0.51 0.0016 1.92±0.26 1.000±0 -
Hip IR ROM 25.28±5.82 14.071±2.973 <0.0001 28.57±3.298 8.714±1.4900 <0.0001 28.78±2.833 4.714±1.139 <0.0001

Table 2: Inter group analysis of NMT, ART & Stretching groups.

Outcome 
measures

VAS Mean±SD ODI Mean±SD Hip IR ROM Mean±SD
Pre treatment Post treatment Pre treatment Post treatment Pre treatment Post treatment

NMT 3.84±2.44 1.45±1.27 2.14±1.29 1.64±1.51 25.28±5.823 39.35±5.372
ART 4.14±2.17 1.21±0.99 2±1.61 1.5±1.22 28.57±3.298 37.28±3.24
Stretching 4.14±1.46 1.20±0.44 1.92±0.26 0.92±0.26 28.78±2.833 33.5±3.345
p- value 0.7204 0.8863 0.5214 0.1907 0.0261 0.0003

Discussion
In this study, Mean Age of Groups A, B and C 

were 21.5, 22 and 21.21 respectively, which was not 
significant.

Within group analysis of NMT group showed the 
mean difference in VAS 2.464±1.476 ( p <0.0001), Mean 
difference in ODI 0.5000±0.5189 (p= 0.0016) and Mean 
difference in Hip IR ROM 14.071±2.973 (p <0.0001) 
(Table.1). Similarly, study by Mane, demonstrated 
extremely significant improvement in VAS score with 
mean difference 1.1±1.258 (p <0.0001), and ROM with 
mean difference is 36.933±4.148 (p <0.0001), when MFR 
was given to the patient with upper trapezitis18. Another 
study by Sehgal, also demonstrated improvement in 
shoulder IR ROM with p value is extremely significant 
when muscle energy technique was given to the athletes 
with glenohumeral internal rotation deficit19. The 
probable reason for improvement in joint ROM and 

reduce pain could be due to decrease in overactivity of 
myofascial tissue this could be because of application of 
pressure to the trigger points causing the Golgi tendon 
organs to elicit an inhibitory effect on the muscle, 
allowing it to become less tense and ultimately leading 
to increased joint ROM and decrease pain sensation12.

ART group showed the mean difference in VAS 
2.929±1.426 (p<0.0001), Mean difference in ODI 
0.5000±0.5189 (p=o.oo16) which was very significant 
and Mean difference in Hip IR ROM 8.714±1.490 
(p<0.0001) (Table 1). Study by Robb, demonstrated 
immediate improvement of muscle pressure pain 
threshold with mean difference is 5.3±0.99 (p <0.0001), 
when ART was used to treat 9 male ice hockey players 
with adductor strain13. Similarly, in a study by Tak, 
ART on gluteus medius of a patient with low back 
pain for 3 weeks resulted in significant improvement 
of the patient’s VAS score and pressure pain threshold 
(p<0.05)14. Additionally, a study by Kim, ART on 
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patients with chronic neck pain resulted in the significant 
improvement of ROM, Neck disability index and VAS 
(p<0.05)20. Although our target area differed from 
these studies, significant improvement was observed 
in the VAS score and ROM after using ART to treat 
the piriformis muscle in the present study. Probable 
reason for increase ROM and reduce pain could be due 
to breakdown of scar tissue adherent to the soft tissue 
which is responsible for limitations of movement15.

Stretching group showed the mean difference in VAS 
was 2.864±1.065 (p<0.0001), The mean ODI decreased 
from1.92 to 0.92. The mean difference in Hip IR ROM 
was 4.714±1.139 (p <0.0001) (Table 1). Similarly, study 
by Mulla, also found the extremely significant results by 
stretching of piriformis muscle. He found decrease in 
pain and increase in the joint ROM by applying stretching 
on the tight piriformis muscle (p <0.0001) 16. Probable 
reason for increase ROM and reduce pain could be due 
to the facilitation of the Golgi tendon organ which may 
produce inhibition of the muscle that is stretched, occurs 
due to slow static stretch.17

Inter group analysis as shown in table 2. revealed not 
statistically significant value of VAS with p=0.8863 and 
ODI with p=0.1907. Only Hip IR ROM was found to be 
significant with p =0.0003. A study by Kage., revealed 
extremely significant values of VAS (p<0.0001) on 
subjects with plantar fasciitis21. Another study shows 
extremely significant results of VAS, NDI and Cervical 
ROM, when comparing ART with MFR given to the 
patients with upper trapezius spasm for 7 days 22. 
Additionally, previously mentioned study demonstrated 
significant results in shoulder IR ROM on comparing 
effect of MET with stretching, MET was found to be 
better than stretching 19. It could be stated that long 
term protocol and follow up may be more effective. 
Post test comparison between the 3 groups showed not 
statistically significant results of VAS and ODI except 
Hip IR ROM. Comparison of group A with B shows not 
statistically significant result with p> 0.05, Comparison 
of group A with C shows extremely significant result 
with p< 0.0001 whereas, comparison of group B with 
C shows significant result with p< 0.05. In the present 
study mean difference of NMT was found to be greater 
than ART in increasing ROM, the reason apart from its 
physiological effect, may be because in NMT we have 
given MFR along with MET and this technique was 
given passively whereas, in ART subjects compression 
was applied at the trigger points and subjects have 
actively involved themselves in movement.

We observed that all the three techniques were 
equally effective and there was no statistical significance 
seen in VAS and ODI whereas, for hip IR ROM, 
Neuromuscular therapy and active release technique 
where equally effective and shows not statistically 
significant result but both the techniques were found 
to be statistically significant and more effective than 
Stretching.

Conclusion
Neuromuscular therapy and Active release 

technique both were effective than Stretching, but the 
mean difference of Neuromuscular therapy is higher 
in treatment of piriformis tightness followed by Active 
release technique and Stretching respectively. However, 
study with larger population may prove the significant 
difference in NMT and ART.
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Abstract
Objective: To determine the effect of bilateral upper limb task training on a hemiplegic upper limb in early 
rehabilitation after stroke.

Study Design: Single blinded, Randomized controlled trial.

Method: 100 stroke patients were screened for eligibility. 30 patients were eligible and randomized equally 
into intervention group and control group. Both the groups received standard care treatment for 30 minutes 
once a day. Intervention group received bilateral upper limb task training for 20 minutes once a day for a 
week with 10 repetitions of 2 sets of each task.

Outcome measures: The action research arm test, nine-hole peg test and functional independence measures. 
Measurements were taken on admission and discharge.

Results: Difference (discharge-admission) in ARAT, FIM were higher for intervention group (16.400.72, 
35.3310.21) and Difference (admission- discharge) in NHPT was higher for intervention group (12.667.13). 
Between the group comparison of ARAT, NHPT were not found to be statistically significant (p=.608, 
p=.787) whereas FIM (p=.001) is considered to be highly significant statistically. Highly significant effect 
size of 1.335 is obtained for FIM score, but a non- significant effect size of 0.189, 0.009 is obtained for 
ARAT and NHPT scores respectively.

Conclusions: Bilateral upper limb training shows improvement in achieving functional independence in the 
activities of daily living, but no significant improvement in the grasp, grip, pinch, gross movements and fine 
dexterity.

Keywords: Bilateral upper limb training, stroke, early rehabilitation. Functional independence measure 
(FIM), Action research arm test (ARAT), Nine-hole peg test (NHPT).
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in rural areas and for urban areas it was estimated to 
be from 334-424 per 1,00,000. The adjusted annual 
incidence per 1, 00,000 of stroke was 124 in rural areas 
and 145 in urban areas.1

Bilateral upper limb task training is a non-specific 
phrase for a number of different training techniques 
which uses both upper limbs to complete a task. Peter 
Langhorne et al. did a systematic review of motor 
recovery after stroke. The study concluded that the 
bilateral upper limb task training improved dexterity and 
grip strength in patients with arm dysfunction. 2

Introduction
In India, the overall age adjusted prevalence rate for 

stroke was estimated to lie between 84- 262 per 1,00,000 

10.5958/0973-5674.2019.00164.3
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While many patients recover ambulatory functions 
after severe hemiplegia, restoration of arm motor skill 
has been often incomplete. Bilateral upper limb task 
training can improve the upper limb motor function 
and this is of great importance because lack of arm 
movement control directly affects independence in the 
activities of the daily living which is the primary goal of 
neuro-rehabilitation in patients with the stroke.

Objective of the Study: To determine the effect of 
the bilateral upper limb task training on the hemiplegic 
upper limb in early rehabilitation after stroke.

Method
This study was a single blinded, randomized 

controlled trial. 100 stroke patients were screened for 
eligibility from a private general hospital in Mangalore, 
India. 30 stroke patients were randomized equally into 
the intervention group and control group based on 
computer generated; randomization procedures using 
a concealed opaque envelop method. Selected patients 
had signed an informed consent form.

The patients included in the study were between 45 
to 85 years old, male and female, both ischaemic and 
haemorrhagic type of stroke, acute unilateral stroke 
confirmed on computed tomography scan and ability to 
participate in 30 minutes of physiotherapy sessions.

The patients excluded in the study were having 
severe hemi neglect, aphasia, cognitive impairment, 
previous stroke related disability, pre-morbid ipsilateral 
arm impairment, hemiplegic shoulder pain and those 
patients who were not willing to give consent.

Bilateral upper limb task training (Intervention 
group) lasted for 20 minutes per day other than the 
standard care, 6 days per week or till their hospital stay 
having 10 repetitions of 2 sets of each task once a day.

In bilateral upper limb task training group, 
the participants practiced 5 tasks like the bilateral 
proprioceptive neuromuscular facilitation activities3, 
patient moving his clasped hands to mouth4, elevation of 
the arms with clasped hands, patient clasping the hands 
and turning towards sound side keeping shoulder well 
forward 4 as well as patient clasping the hands and turning 
towards affected side keeping shoulder well forward4 
other than the standard care treatment explained below.

The standard care treatment (Control group) 
involved the proprioceptive neuromuscular facilitation 

stretch, the proprioceptive neuromuscular diagonal 
patterns unilaterally, 3 active and passive range of 
motion exercises, positioning, bridging, rolling, sitting, 
side sitting, standing and walking.5,6

Data was collected using the action research arm 
test, nine-hole peg test and functional independence 
measure on the day of admission and discharge for both 
intervention as well as the control group.

Action research arm test (ARAT) assess the ability 
to handle objects with 19 items divided into 4 subscales 
of grasp, grip, pinch and gross movement by using a 
4-level ordinal scale ranging from 0 to 3.A total score 
of maximum 57 indicates normal performance. 7, 8 Nine-
hole peg test (NHPT) is a time test of manual dexterity. 
Participant’s place 9 pegs in nine holes and then 
remove as quickly as possible. The time is measured in 
seconds and a lower score indicates better dexterity.9, 10 

Functional independence measure is a data set designed 
to assess functional independence, which includes 18 
items, each with a maximum score of 7 and a minimum 
score of 1. The area examined includes self-care, 
sphincter control, transfer, locomotion, communication 
and social cognition making it a total score of 126. 11, 12

Statistical analysis: Data were normally distributed 
so mean and standard deviation was used for descriptive 
statistics.

1. Descriptive statistics, including the mean, standard 
deviation and percentages were done for basic 
characteristics of acute stroke patients. The chi 
square test was used to calculate the significance 
between the sex and the side affected.

2. Inferential statistics

•	 Paired t test was used to compare within the group 
difference of the intervention group and a control 
group of ARAT, NHPT and FIM.

•	 Independent student t test was used to compare 
between the group difference of intervention and 
control group of ARAT, FIM and NHPT.

•	 Effect size was calculated using Cohen’s d formula 

d
M M

S pooled
�

�1 2

( ) 

Where M1 = Intervention group, M2 = Control group

S pooled = pooled standard deviation.
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p value less than 0.05% probability was considered 
to be statistically significant.

Statistical analysis was done using the SPSS 16.00.

Table1: Descriptive statistics of age, sex, hand dominance, side affected and the type of stroke of the 
Intervention group and the control group.

Characteristics Intervention (n=15) n (%) Control (n=15) n (%) p-value
Age
Mean (S.D)

60(9.35) 60.86(9.96) .808a

Sex
Male 10(66.7) 10(66.7)

1.00b
Female 5(33.3) 5(33.3)

Hand dominance (Right) 15(100) 15(100) NA

Side Affected
Right 8(53.3) 6(40)

0.464b
Left 7(46.7) 9(60)

Type of stroke (Thrombotic) 15(100) 15(100) NA

   SD=Standard Deviation, a= Analyzed by Independent Student ‘t’ test, b= Analyzed by Chi Square test

Table 2: An independent student test used to compare between the group differences of 
ARAT, FIM and NHPT.

Group n Mean Std. 
Deviation

Mean 
Difference

95% Confidence 
Interval of the 

Difference t p-value

Lower Upper

ARAT Difference 
(Discharge-Admission)

Intervention 15 16.40 9.61
2.60 -7.65 12.85 .519

.608
Control 15 13.80 16.84

FIM Difference 
(Discharge-Admission)

Intervention 15 35.33 16.74
22.73 9.99 35.47 3.656 .001

Control 15 12.60 17.30

NHPT Difference 
(Discharge-Admission)

Intervention 15 12.66 55.54
4.00 -26.06 34.06 .273 .787

Control 15 8.66 12.08

ARAT= Action research arm test, FIM=Functional independence Measure, NHPT= Nine-hole peg test, S D= Standard Deviation, p < 
0.05

Sample Size: The sample size was calculated along 
with these estimates for the effect of interest and the 
variability. A total of 15 patients were needed for each 
group with a two-sided significance of 0.05 (alpha 5%) 
and a power of 0.8 (80%).

Results
Both the groups are equally distributed in terms of 

age, gender and the side being affected. The intervention 
group as well as control group had 100% right hand 
dominant and patients were affected with the thrombotic 
type of stroke.

The mean difference between the groups of Action 
Research Arm Test was 2.60 with the p value of 0.608 
which suggest that the difference between ARAT from 
discharge to admission is not significant.

The mean difference between the groups of Nine-
Hole Peg Test was 4.00 with the p value of 0.787 
which suggest that the difference between NHPT from 

admission to discharge is not significant.

The mean difference between the groups of 
Functional Independence Measure was 22.73 with the p 
value of 0.001 which suggest that the difference between 
FIM from discharge to admission is significant.

Highly significant effect size of 1.335 is obtained for 
FIM score, but non- significant effect size of 0.189, 0.009 
is obtained for ARAT and NHPT scores respectively.

Discussion
The present study, results show that there is no 

significant difference between the intervention group 
and the control group for an action research arm test 
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(p=0.608) and nine-hole peg test (p=0.787) which shows 
no significant improvement in the grasp, grip, pinch 
and gross movements as well as the fine dexterity. This 
study shows that the functional independence measure 
shows the significant difference (p=0.001) between the 
intervention group and the control group which suggests 
improvement in the functional independence in the 
activities of daily living. As per our results, we reject our 
experimental hypothesis and accept our null hypothesis 
which suggests that there may not be differences in the 
task performance in the paretic limb as the effect of 
bilateral upper limb task training on hemiplegic arm in 
the early rehabilitation of stroke.

Coupar et al. did a systematic review including 
14 studies which involved 421 participants. Four 
of fourteen studies compared the effects of bilateral 
training with usual care, whereas eleven out of fourteen 
studies compared the effects of bilateral training with 
the other specific upper limb interventions. The results 
were not statistically significant for the performance 
of the activities of daily living for both the studies. 
This review suggests that bilateral training may be 
no more effective than usual care or other upper limb 
interventions for performance in the activities of daily 
living, the functional movement of the upper limb or 
motor impairment outcomes. The current study favours 
the findings of Coupar et al. 13

A comparative study was done by Stacey D et al. 
between unilateral versus bilateral upper extremity 
task performance following stoke and no evidence was 
found for an immediate improvement in paretic limb 
performance of a reach-grasp-lift-release task when 
patients with mild-to-moderate hemiparesis moved 
bilaterally instead of unilaterally. The present study 
supports the findings of Stacey D et al. 14

This study is a single blinded, parallel group 
randomized controlled trial. Functional independence 
was achieved for patients with bilateral upper limb task 
training. The homogeneity of variance was achieved for 
age, sex and side of the hemiplegia. There was no drop 
out present in the study. These are the strength of the 
study.

This study cannot be generalized for a large stroke 
population due to the small sample size. This study is 
also limited to ischaemic type of stroke. Five patients 
who were randomized into the control group received 
recombinant tissue plasminogen activator drug from 

the medical section which instantly improved their arm 
function. This study did not exclude those patients. 
Moreover, the severity of arm impairment taken into the 
study was not classified. These are the limitations of the 
study.

Similar studies can be carried out with a large 
sample size to study the effectiveness of bilateral upper 
limb task training in patients with acute stroke.

The present study concludes that bilateral upper 
limb task training is equally effective as standard care 
treatment to improve the upper limb function in early 
rehabilitation of stroke.

Clinical message:

•	 Bilateral upper limb task training uses both the 
upper limbs to complete a task.

•	 Bilateral upper limb task training improves the 
task performance in the paretic limb in early 
rehabilitation of stroke.
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EFFECT OF BUTEYKO BREATHING TECHNIQUE ON DEPRESSION
POPULATION 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

According to WHO 65 or older are defined as elderly, among 
them India carries 15% of the world population.
in fertility and mortality rates, compared by improvement in 
child survival and increased life expectancy, there is 
progressive rise in elderly persons. By the year 2025, the world 
will host 1.2 billion people aged 65 and over and rising to 1.9 
billion in 2050.2 Over 20% suffer from depression (prevalence 
of 21.9% in INDIA among which 3.9- 47% 
in females) which causes changes in a person’s mood, and 
feelings and symptoms of sadness, fatigue, anxiety, sleep and 
appetite disturbances, difficulty in concentrating, feelings of 
hopelessness, restlessness, or decreased activity, loss
interest in usual activities, aches and pains with no medical 
cause and finally thoughts of death and suicide.
 

Due to natural series of depression, there is reduced functional 
capacity.4 Thus apathy, will decrease the individual’s 
participation in activities of daily living as these patients 
perceive even simple task as the difficult ones and requiring 
excessive energy, and do not comply to do them.
important symptom and problem associated with depression is 
hyperventilation. Hyperventilation of lungs makes the 
diaphragm shorten so that it loses its ability to lift and widen
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                             A B S T R A C T  
 

 

Introduction: Depression is a biomedical disorder affecting mental and
in 20% of geriatric population, making it an upcoming risk. The purpose of this study is to 
see the effect of Buteyko Breathing Technique on depression and fatigue in geriatric 
population. 
Methodology: A total of 34 participants were included in the study using
Depression Scale (GDS) and Senior Fitness Test (SFT). Buteyko
given to each participant for the period if 4 weeks daily. Daily session was conducted for 
about 40 minutes. After intervention again, assessment was undertaken using Geriatric 
Depression Scale and Senior Fitness test. 
Result: Statistically significant improvements were reported in depression
giving Buteyko Breathing Technique (p=0.00). Statistical
intervention values with p-value is less than 5% significance level.
Conclusion: There are positive effects of Buteyko Breathing Technique on
fatigue in geriatric population suggesting that this specific
explored as a rehabilitation method.    

 
 
 
 

According to WHO 65 or older are defined as elderly, among 
them India carries 15% of the world population.1With decline 
in fertility and mortality rates, compared by improvement in 

life expectancy, there is 
progressive rise in elderly persons. By the year 2025, the world 
will host 1.2 billion people aged 65 and over and rising to 1.9 

Over 20% suffer from depression (prevalence 
47% with higher rates 

in females) which causes changes in a person’s mood, and 
feelings and symptoms of sadness, fatigue, anxiety, sleep and 
appetite disturbances, difficulty in concentrating, feelings of 
hopelessness, restlessness, or decreased activity, loss of 
interest in usual activities, aches and pains with no medical 
cause and finally thoughts of death and suicide.3 

Due to natural series of depression, there is reduced functional 
Thus apathy, will decrease the individual’s 

tivities of daily living as these patients 
perceive even simple task as the difficult ones and requiring 
excessive energy, and do not comply to do them.5Another 
important symptom and problem associated with depression is 

of lungs makes the 
diaphragm shorten so that it loses its ability to lift and widen 

rib cage, understandably, this contributes to feelings of not 
being able to take breath leading to early fatigue follow a cycle 
of dependency based on hyperventilation.
 

Breathing retraining has positive effect on anxiety and panic 
disorders as these patients’ manifest hyperventilation as a 
symptom.7 Buteyko is breathing technique dis
Konstantin Pavlovich Buteyko.
which is done with breath holding technique and the two most 
important being a short breath hold
breath hold- maximum pause.
Buteyko Breathing have been in anxiety and panic disorders 
hence this study was intended to find out the effect of Buteyko 
breathing on depression and fatigue in geriatric population.
 

MATERIALS AND METHODS
 

This clinical trial was conducted as a pre and post 
interventional study targetting population above 65 years of 
age and having symptoms of depression. The sampling design 
used for this study was non probability sampling and the 
technique used was convenient sampling. 
 

For this trial ethical clearance was obta
institutional ethical committee and informed consent was 
obtained from all the participants.
Geriatric day care centres and old age homes in Belgavi, 
Karnataka. All the participants were recruited on the basis of 
their inclusion and exclusion criteria. Males and females of age 
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AND FATIGUE IN GERIATRIC 

Sadaf Sayed 

 

Depression is a biomedical disorder affecting mental and physical wellbeing 
risk. The purpose of this study is to 

Technique on depression and fatigue in geriatric 

A total of 34 participants were included in the study using Geriatric 
Senior Fitness Test (SFT). Buteyko Breathing Technique was 

daily. Daily session was conducted for 
again, assessment was undertaken using Geriatric 

Statistically significant improvements were reported in depression and fatigue after 
giving Buteyko Breathing Technique (p=0.00). Statistical difference between pre and post 

nificance level. 
There are positive effects of Buteyko Breathing Technique on depression and 

fatigue in geriatric population suggesting that this specific intervention should be further 

rib cage, understandably, this contributes to feelings of not 
breath leading to early fatigue follow a cycle 

of dependency based on hyperventilation.6 

Breathing retraining has positive effect on anxiety and panic 
disorders as these patients’ manifest hyperventilation as a 

Buteyko is breathing technique discovered by 
Konstantin Pavlovich Buteyko.8It involves reduced breathing 
which is done with breath holding technique and the two most 
important being a short breath hold- control pause and longer 

maximum pause.9The beneficial effects of 
Breathing have been in anxiety and panic disorders 

hence this study was intended to find out the effect of Buteyko 
breathing on depression and fatigue in geriatric population. 

MATERIALS AND METHODS 

This clinical trial was conducted as a pre and post 
rventional study targetting population above 65 years of 

age and having symptoms of depression. The sampling design 
used for this study was non probability sampling and the 
technique used was convenient sampling.  

For this trial ethical clearance was obtained from the 
institutional ethical committee and informed consent was 
obtained from all the participants. Data was collected from 
Geriatric day care centres and old age homes in Belgavi, 
Karnataka. All the participants were recruited on the basis of 

inclusion and exclusion criteria. Males and females of age 
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65-90 years who were prone for depression screened for 
depression using Geriatric Depression Scale (GDS) and Senior 
Fitness Test (SFT). Inclusion criteria used was 1)Person above 
65 years of age, 2)Person having symptoms of depression or 
prone for depression such as anxietydisorder, physical 
disability, stress or major life change, 3) Person managing to 
perform his activities of daily living requiring positions such 
as lying, sitting, standing without assistance. Participants 
having severe mental disability, severe emphysema with heart 
failure, kidney failure, brain haemorrhage or tumour known 
arterial aneurysm, uncontrolled high blood pressure, cardiac 
pacemaker device and patients with organ transplant were 
excluded. Materials used in the study were geriatric depression 
scale sheet and scoring. Scoring for GDS was done for the 
participants with inclusion criteria and were then assessed 
using SFT to confirm their inclusion. A minimum score of 10 
was required on GDS to include them in the study. Also, their 
breath holding time was noted. 
 

This initial breath holding time of the subjects before 
experiencing mild discomfort is known as control pause time. 
After completing the inclusion criteria, intervention was 
started which included 5-6 cycles of breath hold per day. A 
total of 40 subjects were assessed for the study out of which 6 
were excluded and none of them dropped out. Thus 34 
participants underwent the intervention.  The subjects 
performed tidal inhalation and exhalation following which 
they were asked to perform 3-4 repetitions of deep breathing 
exercises which included inhalation through nose and 
exhalation via lips and were finally instructed to hold their 
breaths. Normative value for control pause test as given by 
Buteyko is 30 seconds. Hence the subjects having less control 
pause test time were trained to increase their time up to 30 
seconds. Once the control pause time was achieved, the 
participants were then trained for maximum pause test which 
is the longest period for which a person can hold his breath 
while battling the discomfort and urge to breathe. It is said to 
be double the control pause test. Thus, making its normative 
value of 60 seconds. The intervention was administered in the 
form of group exercises for a duration of 4 weeks i.e. 32 
sessions; each session taking 30-40 minutes. If a subject 
missed a session, he/ she was made to perform the technique 
individually after the group exercise. Any subject missing 
more than 13 sessions was excluded from the study. No warm 
up period was given before Buteyko intervention. After 4 
weeks of intervention, all subjects were retested using the 
same procedure and the scoring was documented.  
 

RESULTS 
 

In this study 34 subjects were included for studying the effect 
of Buteyko breathing technique on depression and fatigue in 
geriatric population. Results were analysed  by the statistician 
using SPSS software version23.  Test for normality was done 
separately for pre and post intervention values using 
Kalmogorov-Smirnov for small sample size which included 
components like statistical value , degree of freedom and 
significance level as most of the variables indicated 
insignificant outcome at 5% hence independent T test was 
performed for comparing pre and post data to know the effect 
of Buteyko on fatigue and depression and Paired t test was 
used for correlation between components.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Particular 
Kolmogorov-Smirnova 

Statistic Df Sig. 
Postcontrol .149 34 .055* 

Postgds .211 34 .001 
Sft 

Postchairstand .155 34 .038 
Postarmcurl .151 34 .047 
Postminsteps .148 34 .055* 
Postsitreach .391 34 .000 

Postbackscratch .156 34 .035 
Post  8ft Up & Go .265 34 .000 

*This is a lower bound of the true significance 
 

Data set is normally distributed as most of the variables have 
indicated insignificant outcome at 5% level of significance 
using the small sample Kolmogorov-Smirnov test procedure. 
 

Table 2 Summary Independent Samples t-test for comparison 
 

Particular 
Pre-Value Post Value 

t-value p-value 
Mean SD Mean SD 

Control pause test 14.73 4.30 39.14 5.60 20.15 0.000* 
Gds 14.23 3.89 10.76 3.81 3.176 0.000* 

SFT 
Chair& stand 10.88 3.89 13.41 4.27 2.554 0.013* 

Arm curl 16.58 5.63 20.44 5.25 2.924 0.005* 
2 min steps 133.02 42.78 146.26 42.10 1.128 0.203 
Sit & reach 3.41 4.57 3.75 4.42 0.312 0.765 
Backscratch 6.04 3.18 5.58 2.91 0.622 0.536 

8 Ft Up And Go 14.41 5.67 11.67 4.40 2.226 0.029* 
 

Table 3 Paired Samples Statistics 
 

Particular Mean Std. Deviation Std. Error Mean 

Pair 1 
Precontrol 14.7353 4.30862 .73892 
Postcontrol 39.1471 5.60375 .96103 

Pair 2 
Pregds 14.2353 3.89295 .66764 
Postgds 10.7647 3.81432 .65415 

 

Pair 3 
Prechairstand 10.8824 3.89844 .66858 
Postchairstand 13.4118 4.27195 .73263 

Pair 4 
Prearmcurl 16.5882 5.63602 .96657 
Postarmcurl 20.4412 5.25813 .90176 

Pair 5 
Preminsteps 133.0294 42.78593 7.33773 
Postminsteps 146.2647 42.10831 7.22152 

Pair 6 
Presitreach 3.4118 4.57011 .78377 
Postsitreach 3.7500 4.42830 .75945 

Pair 7 
Prebackscratch 6.0441 3.18464 .54616 
Postbackscratch 5.5882 2.91929 .50065 

Pair 8 
Pre8ft up & go 14.4118 5.67353 .97300 
Post8ft up & go 11.6765 4.40881 .75610 

  

Table 4 Paired Samples Correlations 
 

Particular Correlation Sig. 
Pair 1 Precontrol & postcontrol .490 .003 
Pair 2 Pregds & postgds .828 .000 

 

The correlation value for all pairs indicated significant 
association since the test has revealed a strong relationship in 
the same direction with at 5% significance level (i.e. 0.000 < 
0.05). 
 

Table 1 Tests for Normality Pre-intervention 
 

Particular 
Kolmogorov-Smirnova 

Statistic Df Sig. 
Precontrol .142 34 .079* 

Pregds .142 34 .081* 
Sft 

Prechairstand .152 34 .045 
Prearmcurl .125 34 .193* 
Preminsteps .147 34 .062* 
Presitreach .359 34 .000 

Prebackscratch .177 34 .009 
Pre 8ft Up & Go .264 34 .000 

 

Post intervention 
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According to Pearson correlation technique
 

Pre-intervention 
 

GDS 
 

Variable 1 Variable 2 Pearson Correlation
PREGDS Pre-control -0.124 

 

SFT 
 

Variable 1 Variable 2 Pearson Correlation
 Pre sft  

     Pre-control 

Prechairstand 0.485 
Prearmcurl 0.222 
Preminsteps 0.161 
Presitreach 0.022 
Prebackscratch -0.163 
Pre8ftup & Go -0.126 

**Correlation is significant at the 0.01 level (2
 

 Post intervention 
 

Variable 1 Variable 2 Pearson Correlation
Post-GDS Post-control 0.185 

 

Variable 1 Variable 2 
Pearson 

correlation

 
 
 

Post control 

Post chairstand 0.256 
Post armcurl 0.106 
Post min steps -0.121 
Post sit reach -0.323 
Post backscratch -0.111 
Post 8ft up & go 0.133 

*correlation is significant at the 0.10 level. (2
 

 
 

 

Figure 1 Mean and Standard deviation pre and post intervention for GDS
 

This study shows pre-intervention mean of GDS to be 14.23 
which changed to 3.81 post intervention, thus showing a 
statistical significance of 0.000 which was highly significant 
with a standard deviation that changed from 3.89 pre
intervention to 3.81 post intervention. There was also a 
significant change regarding the components of SFT. The 
mean of chair stand test changed from 10.88 to 4.21 thus 

3.81

GDS

Pre-SD Post-SD

14.23

10.76

GDS

Pre-Mean Post-Mean
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on technique 

Pearson Correlation Sig. (2-tailed) 
0.483 

Correlation Sig. (2-tailed) 
 

0.004** 
0.206 
0.362 
0.902 
0.358 
0.479 

level (2-tailed). 

Pearson Correlation Sig. (2-tailed) 
0.296 

correlation 
Sig. (2-tailed) 

0.145 
0.552 
0.495 
0.062* 
0.532 
0.453 

*correlation is significant at the 0.10 level. (2- tailed) 

 

 

Mean and Standard deviation pre and post intervention for GDS 

intervention mean of GDS to be 14.23 
which changed to 3.81 post intervention, thus showing a 
statistical significance of 0.000 which was highly significant 
with a standard deviation that changed from 3.89 pre-

intervention. There was also a 
significant change regarding the components of SFT. The 
mean of chair stand test changed from 10.88 to 4.21 thus 

giving a high statistical significance of 0. 013.The mean of arm 
curl changed from 16.58 that changed to 20.44, 
significant value of 0.005. The mean value of 2
test changed from 133.02 to 146.26 thus giving a s value of 
0.203. The mean for sit and reach test was 3.41 pre
intervention that changed to 3.75 thus showing a statistical 
significance of 0.76. The mean for back scratch was 6.04 pre
intervention that changed to 5.58 post intervention, thus giving 
a statistical significance of 0.536. The mean of 8 feet and go 
test was 14.41 pre-intervention which changed to 11.67 post
intervention thus giving a highly significant value of 0.029. 
Paired correlation of each components pre and post values 
indicated significant association as the test revealed a strong 
relation in same direction at 5% significance level. Also 
Pearson’s correlation technique was used to study the 
correlations between the outcome measures pre and post 
intervention separately. 
 

DISCUSSION 
 

The present study was conducted to check the effect of 
Buteyko breathing technique on depression and fatigue in 
geriatric population.The study included a total number of 34 
older individuals of age 65 and above from various old age 
homes to carry out a community
population suffering from pathological difficulties to maintain 
a homogenous group of subjects who w
in the form of Buteyko breathing exercises on a daily basis for 
4 weeks.While there are many instruments available to 
measure depression, the Geriatric Depression Scale (GDS), 
first created by Yesavage, et al
extensively with the older population is used in the present 
study. In a validation study comparing the long and short 
forms of the GDS, both were successful in differentiating 
depressed from non-depressed adults with high correlation (r = 
0.84, p<0.01).10To check the fatigue in elderly, Senior Fitness 
Test (SFT) was taken as a measuring tool. The pre
values of each component are compared.
 

In the present study, incidence of depression was seen more in 
females. According to the community
the prevalence of depression has been ranged from 3.9 to 47%. 
Higher rates of prevalence have been found among females 
and urban residents.11 Depression also causes hyperventilation 
which leads to hyperinflation of lungs. The hyperinfla
lungs shortens the diaphragm such that it loses its ability to lift 
and widen the rib cage. The production of hyperinflation by 
any means makes the muscles of breathing function more 
efficiently and causes a significant decrease in the symptoms 
of breathlessness. Depression also includes symptoms of 
dysfunctional breathing which is associated with an abnormal 
breathing pattern, unexplained breathlessness and significant 
morbidityand loss of activity due to aches and pains with no 
medical cause. Loss of activity affects the fatigue levels of 
each individual and demonstrates the effect of depression on 
endurance and fitness in the current study.
 

The study done by Judy Garber and V. Robin Weersing on 
comorbidity of anxiety and depression in youths, m
the frequent co-occurrence of anxiety and depression. It also 
concluded that anxiety leads to depression in most of the 
patients.13 According to a study 85% of those people with 
major depression were also diagnosed with anxietydisorders 
and 35% had symptoms of panic disorder.
manifested to be symptoms in patients with anxiety and panic 

3.89

14.23

A Clinical Trial 

giving a high statistical significance of 0. 013.The mean of arm 
curl changed from 16.58 that changed to 20.44, giving a highly 
significant value of 0.005. The mean value of 2-minute step 
test changed from 133.02 to 146.26 thus giving a s value of 
0.203. The mean for sit and reach test was 3.41 pre-
intervention that changed to 3.75 thus showing a statistical 

cance of 0.76. The mean for back scratch was 6.04 pre-
intervention that changed to 5.58 post intervention, thus giving 
a statistical significance of 0.536. The mean of 8 feet and go 

intervention which changed to 11.67 post- 
thus giving a highly significant value of 0.029. 

Paired correlation of each components pre and post values 
indicated significant association as the test revealed a strong 
relation in same direction at 5% significance level. Also 

ique was used to study the 
correlations between the outcome measures pre and post 

The present study was conducted to check the effect of 
Buteyko breathing technique on depression and fatigue in 

study included a total number of 34 
older individuals of age 65 and above from various old age 
homes to carry out a community-based study and excluded the 
population suffering from pathological difficulties to maintain 
a homogenous group of subjects who were given intervention 
in the form of Buteyko breathing exercises on a daily basis for 

While there are many instruments available to 
measure depression, the Geriatric Depression Scale (GDS), 

et al., has been tested and used 
extensively with the older population is used in the present 
study. In a validation study comparing the long and short 
forms of the GDS, both were successful in differentiating 

depressed adults with high correlation (r = 
o check the fatigue in elderly, Senior Fitness 

Test (SFT) was taken as a measuring tool. The pre-and post-
values of each component are compared. 

In the present study, incidence of depression was seen more in 
females. According to the community-based studies in elderly; 
the prevalence of depression has been ranged from 3.9 to 47%. 
Higher rates of prevalence have been found among females 

Depression also causes hyperventilation 
which leads to hyperinflation of lungs. The hyperinflation of 
lungs shortens the diaphragm such that it loses its ability to lift 
and widen the rib cage. The production of hyperinflation by 
any means makes the muscles of breathing function more 
efficiently and causes a significant decrease in the symptoms 

breathlessness. Depression also includes symptoms of 
dysfunctional breathing which is associated with an abnormal 
breathing pattern, unexplained breathlessness and significant 
morbidityand loss of activity due to aches and pains with no 

of activity affects the fatigue levels of 
each individual and demonstrates the effect of depression on 
endurance and fitness in the current study.12 

The study done by Judy Garber and V. Robin Weersing on 
comorbidity of anxiety and depression in youths, mentioned 

occurrence of anxiety and depression. It also 
concluded that anxiety leads to depression in most of the 

According to a study 85% of those people with 
major depression were also diagnosed with anxietydisorders 

d symptoms of panic disorder.14Hyperventilation is 
manifested to be symptoms in patients with anxiety and panic 
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disorders. Breathing retraining is known to have a positive 
effect on same.13 

 

It is known that loss of indulgence in physical activity leads to 
higher chances of exhibiting symptoms of depression and 
anxiety when compared to participation in regular physical 
activity and social participation that was evident in our study 
subjects. Hence this also focused on the fatigue level which 
was assessed using SFT which corelated fitness and fatigue 
levels to depression both pre and post intervention.14Jamie S et 
al. conducted a study on physical activity in older age which 
suggests that healthy aging leads to a lifestyle free from illness 
and disability and is more likely in those engaging in fitness to 
improve the health and well-being of the individual.15A study 
suggested that it is important to improve the pulmonary 
function and exercise capacity by respiratory muscle training. 
Respiratory muscle training includes a technique which aims 
to improve the function of respiratory muscles by performing 
breathing retraining. This training allows more amount of 
oxygen to enter the bloodstream while strengthening the 
respiratory muscles which also allows to gain control over the 
breathing pattern of individual. This leads to functional 
adaptations to improve the strength and endurance 
performance.16 

 

According to Buteyko teachings, hypocapnia leading to 
hyperventilation is wide spread and generally unrecognised 
destabiliser of physiological systems and psychological states.9 
It is also a type of breathing retraining which helps to alleviate 
symptoms caused by dysfunctional breathing and 
hyperventilation because breathing retraining is useful to 
normalise each pattern of breathing.17This technique includes 
repeated breath holds which increases level of body’s 
endogenous antioxidants leading to increase in aerobic 
threshold, thus increasing capacity to exercise at higher levels 
of exertion similar to effect on altitude or hypoxic 
training.18This breathing retraining technique was performed 
by the participants fulfilling the criteria of study population. 
The utilisation of Buteyko exercise in our study is based on a 
study that suggests breathing retraining has a positive effect on 
anxiety.14 Also, anxiety and depression often co-occur, which 
was used relatively in this study. 
 

Though this study concluded that Buteyko Breathing technique 
has been successful in reducing symptoms of depression and 
fatigue in geriatric population, long term effects of the 
intervention was not evaluatedwhich might pose as a limitation 
to the study. This study may be of significance for health care 
providers who treat depression and can be explored as 
rehabilitation method. We suggest that the future scope of the 
study is to highlight the importance of Buteyko in various 
physiological and psychological fields for healthy changes in 
lifestyle among different age groups and for evaluation of 
long-term effects. 
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Effect of Two Different Kinesio-Taping Techniques on Pain, 
Strength & Knee Function in Patellofemoral Osteoarthritis: 

A Comparative Study

Amita Aggarwal1, Gurjit Singh2, Tushar J. Palekar3, Shivani Deshmukh2, 
Purva Paranjape 2, Tejashree Rao2

1Asst. Professor, 2Post graduate student, 3Principal Professor, Dr. D.Y. Patil College of Physiotherapy, 
Dr. D.Y. Patil Vidyapeeth, Pimpri, Pune

Abstract
Background: Patellofemoral osteoarthritis (PFOA) is the leading cause of musculoskeletal pain and 
disability. Treatment of PFOA has been challenging to clinicians. Physical therapy like taping can help 
alleviate pain and can thereby improve the physical function.

Introduction: OA is the third leading cause of life years lost due to disability. Anterior knee pain is the 
most common symptom in OA knee and in that patellofemoral joint is an important source of symptom 
than tibiofemoral joint. There are studies exploring effects of various treatment interventions like manual 
therapy and electrotherapy to reduce pain, swelling, improve range of motion and knee function. Taping has 
been studied to treat PFOA. Space correction taping technique works on the principal of offloading joint 
and muscle taping on facilitation of muscle when applied from origin to insertion. Hence the study was 
undertaken to compare the two taping techniques and compare the effects of the same.

Methodology & Results: 32 individuals aged between 35-65 years fulfilling the inclusion criteria were 
selected for the study. Subjects were randomly divided into 2 groups. Then they were assessed for pain using 
VAS, strength using single leg triple hop jump test and knee function by WOMAC scale. Group A received 
muscle taping and B received space correction taping technique. In both groups Taping was given for one 
week along with conventional therapy.

Conclusions: It was found that the effect of muscle kinesio-taping technique and space correction kinesio-
taping technique showed almost similar results on pain, strength & knee function in patellofemoral 
osteoarthritis.

Keywords: Muscle taping technique, Space Correction taping technique, WOMAC, Single-Leg Triple-Hop 
Jump.

Introduction
Osteoarthritis (OA) is the leading cause of 

musculoskeletal pain and disability and is the third 
leading cause of life years lost due to disability.1 Research 
has revealed that patellofemoral joint Osteoarthritis is 

more common than previously thought. In a community-
based study of knee osteoarthritis (N = 218), the 
frequency of radiographic osteophytes was greater in the 
patellofemoral joint (65% knees) than in the tibiofemoral 
joint (TFJ) (55% knees). Within the patellofemoral joint, 
the lateral compartment is more frequently affected by 
the osteoarthritis process than the medial. 2

Also, Amongst the 9 studies that included 
samples from the general population aged 30 years or 
more, radiographic patellofemoral joint osteoarthritis 
prevalence was 25.2%.3 Patellofemoral osteoarthritis, a 
common cause of anterior knee pain, has been known 
to be refractory to treatment. This can be attributed to 
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the complexity of the patellofemoral joint structure and 
insufficient recognition of the biomechanics of the joint.3

An early recognition of patellofemoral osteoarthritis 
might be important to reduce or intervene at the 
symptoms which occur with knee OA. Associations 
were found between increased severity of radiographic 
isolated patellofemoral osteoarthritis and higher levels 
of pain, stiffness and functional limitations.3

Depending on the direction of application, KT may 
have facilitatory or inhibitory effects on the muscle.5 

The tape used in the Kinesio Taping is hypothesized to 
encourage normal muscular function, increase lymphatic 
and vascular flow, diminish pain, and aid in correction of 
possible articular malalignments.

Methodology
An experimental study was conducted from March 

2018 to December 2018. The participants were randomly 
assigned for 1 week intervention protocol to either 
Group A (Muscle Kinesio taping technique) or Group B 
(Space correction Kinesio taping technique). 40 subjects 
from Dr. D.Y Patil College of Physiotherapy, Pimpri, 
Pune (OPD) received a screening containing inclusion 
criteria (Both genders aged 35-65 years with primary 
complaint of unilateral knee pain, clinically diagnosed 
with patellofemoral osteoarthritis and positive Clarke’s 
test. Patients who had any history of patella fracture 
in past 3 months, recurrent patellar dislocation, skin 
infections or allergies to tape and associated knee injury 
like ACL, MCL tear were excluded.

In total 32 subjects met the above criteria and then 
subjects were randomized using a chit method based 
upon numbers. All odd numbers were assigned to 
the Group B, and even numbers were assigned to the 
Group A. 3 subjects were dropped out of the study. All 
the participants were informed about the content and 
purpose of the study and written informed consent was 
taken from the participants in the study.

The principal investigator (trained physiotherapist) 
undertook a standardized history and physical examination 
of patients. Demographic data like age, gender, location 
and nature of patient’s symptoms were noted. Clarke’s 
test was used to test the subjects clinically. During the 
test, standardized verbal instructions were given by the 
examiner to explain the test to each subject. Each subject 
was asked to lie on plinth in supine position. The patient 
is asked to actively contract the quadriceps muscle while 
the examiner’s hand exerts pressure on the superior pole 

of patella. When patient complains of reproduction of 
the same pain, it denotes that the test is positive.

To determine the intensity of pain visual analogue 
scale was used in that the subjects were asked to mark 
the point on the line where they feel it represents their 
perception of the pain. To determine the strength, single-
leg triple-hop jump test was used and to determine knee 
function, WOMAC scale was used. Then the data were 
analyzed for statistical significance by using Primer 
software.

Therapy protocol for Group A i.e. Muscle 
taping technique (Figure 1)

Subjects (n=16) were asked to lie in Supine position 
on plinth. The base was affixed to anterior inferior iliac 
spine. Then the knee was flexed and tape was applied 
with 10% of stretch along muscle belly up to fingers 
width above patella. Then the tape was cut at the lower 
section. The tape was affixed around patella and finally 
end of tape was affixed with the knee extension at tibial 
tuberosity.

Figure 1: Muscle Taping Technique with 
Kinesio Tape

Therapy protocol for Group B i.e. Space 
Correction taping technique (Figure 2)
Subjects were asked to lie in Supine position on 

plinth. The tape was cut to a length approximately 2″ 
longer than the patella. Then, the tape was folded in 
half and three longitudinal cuts were made, keeping the 
ends intact. To apply the tape, the tibiofemoral joint was 
flexed to 120 degrees. The rationale for knee flexion is 
the increased epidermal tension under the tape in order 
to assist with the “lifting phenomenon.” The paper on 
the back of the tape was torn in the middle third and 
stretched with light to moderate tension (~35%) over 
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the patella .Finally with knee in extension the ends were 
applied to the superior and inferior aspects of the patella 
and then rubbed to activate the adhesive.

Figure 2: Space Correction Taping Technique with 
Kinesio Tape

Data Analysis
Table No. 1: Intergroup Pre comparison of 

outcome measures before intervention

  Mean ± SD p value t value

VAS
Group A 6.57 ± 1.09

0.587 0.549
Group B 6.33 ± 1.23

Single Leg 
Triple hop 
test

Group A 36.71 ± 17.74
0.649 0.46

Group B 33.67 ± 17.89

WOMAC
Group A 53.14 ± 10.3

0.074 -1.861
Group B 61.13 ± 12.61

Interpretation: Table 1 denotes that pre mean 
score of pain, strength and WOMAC score in group A 
was 6.57, 36.71, 53.14 and group B was 6.33, 33.67 and 
61.13.

Table No. 2: Intragroup comparison between pre 
and post mean score for various outcome measures 

in group A

  Mean ± SD p value t value

VAS Pre 6.57 ± 1.09
0.001 7.98

 Post 3.29 ± 1.68

Single Leg 
Triple Hop Test Pre 36.71 ± 17.74

0.001 -8.16
 Post 59.64 ± 21.48

WOMAC Pre 53.14 ± 10.30
0.001 18.11

 Post 29.86 ± 8.96

Interpretation: Table 2 shows that pain score 
reduces from 6.57 to 3.29, strength increases from 36.71 
to 59.64 and WOMAC score decreases from 53.14 to 
29.86 in group A.

Table No. 3: Intragroup comparison between pre 
and post mean score for various outcome measures 

in group B

  Mean ± SD p value t value
VAS Pre 6.33 ± 1.23

0.001 10.693
 Post 3.53 ± 0.99
Single Leg 
Triple Hop 
Test

Pre 33.67 ± 17.89
0.001 -9.255

 Post 51.4 ± 15.75
WOMAC Pre 61.13 ± 12.61

0.001 15.536
 Post 41.13 ± 10.19

Interpretation: Table 3 shows that pain score 
reduces from 6.33 to 3.53, strength increases from 33.67 
to 51.40 and WOMAC score decreases from 61.13 to 
41.13 in group B.

Table No. 4: Intergroup comparison of pre & 
post mean difference of Pain, Strength and Knee 

Function

 Group Mean ± SD p value t value

Pain
A 3.3 ± 1.54

0.322 1.01
B 2.8 ± 1.01

Strength
A 59.6 ± 21.48

0.247 1.184
B 51.4 ± 15.75

Knee 
function

A 23.29 ± 4.81
0.082 1.804

B 20 ± 4.99

Interpretation: Table 4 shows that A taping 
technique was more benifical than B taping technique in 
pain, strength and knee function.

Results
Out of 32 patients, 29 patients were included and 

there data was entered into EXCEL sheet, among which 
14 samples were in group A and 15 samples were present 
in group B. 2 samples were dropouts from group A and 
1 from group B. normalization of raw data was done and 
then t- test and paired t test was used accordingly.

Table 1 denotes that pre mean score of pain, strength 
and womac score in group A was 6.57, 36.71, 53.14 and 
group B was 6.33, 33.67, and 61.13
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pain was significantly reduced in the muscle taping 
group. From this, it can be assumed that the tape is 
applied when the muscle is maximally elongated, 
wrinkles on the skin are seen when the tape returns to its 
normal length. Thus fascia below the skin is separated 
from the skin allowing blood and lymph circulation to 
increase within the inner space, which would allow the 
quick removal of pain inducing substances. 7, 8

The strength of the quadriceps is important in knee 
OA because this muscle predicts the level of functional 
abilities. Kinesio tape is hypothesized to facilitate 
small, immediate increases in muscle strength by 
producing a concentric pull on the fascia, which may 
stimulate increase muscle contraction. Anandkumar et 
al. 9 demonstrated that the application of therapeutic 
KT applied from the origin of quadriceps muscle to the 
insertion is effective at increasing isokinetic quadriceps 
torque, even the eccentric quadriceps torque was found 
to be increased immediately after taping at angular 
velocity of 90o per second and 120o per second with 
large effect size. 9

Function is the most important outcome of treatment, 
and the WOMAC is one of the most commonly used 
functional and disability score for knee OA. The study 
by Anandkumar et al. on a standardized stair-climbing 
task in patients with knee OA revealed that there is 
reduction in pain and improvement in the performance 
in KT group. Similarly present study shows that there is 
improvement in the knee function. 10 The reason can be 
that when the stimulus of kinesio tape is attached to the 
muscle around the knee joint. It helped in the homeostasis 
of the muscle and thereby gradually reduced the pain 
and stiffness. As the pain level was reduced, the knee 
function automatically improved.8

Regular exercise has a great importance in 
maintaining good health. The benefits of regular and 
moderate exercise include reduced risks for some 
musculoskeletal disorders, such as OA. 11 Physical 
exercise can play a crucial role in the treatment of 
OA in optimizing both physical and mental health, 
enhancing energy, decreasing fatigue and improving 
sleep. 12 Biomechanical stimulus generated by dynamic 
compression during moderate exercise can reduce 
the synthesis of proteolytic enzymes, regulating the 
metabolic balance and preventing the progression of the 
disease.

Sathiyavani Dhanakotti et al. studied Effects of 
Additional Kinesiotaping Over the Conventional 

Table 2 showed that pain score reduces from 
6.57 to 3.29, strength increases from 36.71 to 59.64 
and WOMAC score decreases from 53.14 to 29.86 in 
group A.

Table 3 shows that pain score reduces from 6.33 
to 3.53, strength increases from 33.67 to 51.40 and 
WOMAC score decreases from 61.13 to 41.13 in 
group B.

Table 4 showed that A taping technique was 
more benifical in reducing pain, increasing strength & 
improving knee function than B taping technique.

Hence the study shows that muscle taping technique 
and space correction taping technique shows almost 
similar results in reducing pain, improving strength and 
reducing the disability than the in patellofemoral OA 
knee.

Discussion
The results of the current study revealed that patient 

with patellofemoral osteoarthritis who received either 
of muscle or space correction K-taping technique have 
shown similar improvement for knee pain, functional 
strength and physical function. These changes were 
statistically significant.

Patients with a mean age of 49.2 for females and 
47.9 years for males had right knee affection which 
is greater than left side i.e. 55.2% of subjects have 
patellofemoral osteoarthritis in right knee. Though in our 
study right knee is found but a study done on laterality 
of radiograph on osteoarthritis of the knee showed no 
difference according to leg dominance. 5

According to a cross sectional survey, more 
than 99% of the physical therapists reported using 
a combination of two or more interventions; the 
combination of therapeutic exercise, education, and 
manual therapy as most frequently used management 
protocol for patellofemoral arthritis. 6

Kinesio taping of the knee can reduce knee pain 
by improving patellofemoral alignment and lowering 
mechanical stress on soft tissues. Lee et al. 7 studied 
the effect of kinesiology taping application to the vastus 
medialis oblique and vastus lateralis in patients with 
patellofemoral pain. And found that pain was relieved, 
and the activity of either muscle was decreased during 
moving up and down stairs. In the present study, the 
results of analysis of pain using the VAS revealed that 
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Physiotherapy (CPT) Exercise on Pain, Quadriceps 
Strength and Knee Functional Disability in Knee 
Osteoarthritis Participants, which showed That the 
addition of kinesiotaping to the CPT was capable of 
reducing pain, improving quadriceps strength and knee 
functional ability in knee OA participants.

All of the above studies mentioned the effect of 
taping on pain, strength and knee function but none of the 
study compared muscle taping versus space correction 
kinesio taping technique. Hence the present study was 
carried out and it was seen that both the taping techniques 
were effective however muscle taping technique showed 
better results in reduction of pain and improvement in 
knee strength and function. With the limitation of less 
number of sample size, Short term follow up and Carry 
over effect of the interventions was not studied. Range 
of motion can be assessed as an outcome measure for 
future scope.
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Abstract
Background: Sprinting is the act of running over a short distance at top speed. Sprinting is involved in many 
sports as a way of quickly reaching goal. Plyometric training is involved in dynamic sports and plyometric 
exercises such as jumping, hopping and bounding are executed with a goal of increasing dynamic muscular 
performance and explosiveness. Plyometrics is used in the measurement of sports performance outcomes 
such as throwing velocity, jump height or sprint speed. During sprinting gait, foot motion facilitates and can 
be affected by compensatory movement of other joints in lower extremity thus it is essential to understand 
the gait patterns while sprinting in the sprinters. The purpose of study was to find the effect of six weeks 
sprint specific plyometric training on the gait variables in sprinters.

Material & Method: 40 university level sprinters were randomly assigned into two groups, group 1 (G1; 
n=20) sprint specific plyometric training group (mean age 18.65±0.875; mean height 164.10±11.30 cm; 
mean mass 59.20±10.74 kg) and group 2 (G2; n= 20) control group (mean age 18.95±1.19; mean height 
166.60±9.80 cm; mean mass 61.60±9.24 kg). Both sprint specific plyometric training group and control 
group were assessed for GAIT parameters by Zebris FDM Treadmill. Control group had followed their 
routine training schedule and plyometric group performed sprint specific plyometric training for 6 weeks.

Findings: Statistically significant gait variable changes were found in group 1 that is training group: velocity 
(p=0.00), cadence (p=0.04), step length (lt) (p=0.00) and (rt) (p=0.01) (p=0.00),stance phase (rt) (p=0.04), 
swing phase (lt) (p=0.02), foot rotation (rt) (p=0.04) and stride length (p=0.00).

Conclusion: The study demonstrates that the neuromuscular training program can increase the proprioception 
and explosiveness of lower extremity which can lead to increase in overall performance of the sprinters.

Keyword: Plyometrics, Sprinting, Gait, Strength, Speed, Treadmill

to increase strength and explosiveness of muscles.(3) 

Sprint running contributes in various sports for successful 
performances. Various training techniques commonly 
used to increase the sprinting performance are the speed 
training, weight training, sprint drills and plyometrics.
(4) Plyometric is a type of training which have the ability 
to develop force at high speed in dynamic movements. 
These dynamic movements includes the stretch of muscle 
immediately followed by an explosive contraction of the 
muscle. This is also termed as stretch-shortening cycle 
(SSC).(4) Plyometrics is actually a derivation from the 
Greek words plythein or plyo, which means to increase 
and metric, which means to measure. Typically used in 
the measurement of sports performance outcomes such 
as throwing velocity, jump height or sprint speed.(5,6,7) 
Plyometric regime includes “on the spot” vertical jump 

Corresponding Author:
Amrinder Singh, Assistant Professor
MYAS-GNDU Department of Sports Sciences and 
Medicine, Guru Nanak Dev University, 
Amritsar, Punjab, India

Introduction
Humans are considered to be the best distance 

runners among all running animals: humans have 
more endurance than the game animals who can run 
fast over short distances.(1) Sprinting is a running short 
distance event on track and field. Plyometric exercises 
plays an integral role in strength and conditioning or in 
performance enhancement regardless the phase it has been 
used.(2) Plyometric training is involved in every sports 
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and bounds as high as possible in vertical and horizontal 
planes.(8,9) Plyometric exercises used for training the 
athlete should match the characteristics of their sporting 
activity they are involved with. That is, to optimize the 
activity by the principle of specificity. For example, only 
jumping specific exercises will not increase the running 
speed.(10,11)

Plyometric exercises can be done alone or combined 
with any other training program. These exercises can 
be performed at various intensities, low to high levels, 
bounding activities (alternating single-leg jumps for 
maximum horizontal distance), body weight jumping 
exercises such as drop jump or countermovement jump 
and alternate-leg hopping.(12,13,14,15)

Some researchers have found and some did not 
found improvement in previous studies in the sprint 
speed using plyometric training. The plyometric program 
used in these studies were not sprint specific therefore, 
it can be suggested as this can be the reason responsible 
for absence or little improvement in sprint time.(8,16,17) 

These studies also did not provided the data regarding 
the changes in the stride length, stride frequency and 
other gait parameters which may have accounted for 
the change in sprint performance. It is suggested that 
athletes increase their sprinting speed by increasing step 
frequency whereas world class sprinters achieve their 
maximum sprinting speed by greater step length (18).
Sprint specific plyometric training includes activities 
like skipping, jumping and hopping for distance and 
because of these activities it is suggested that it would 
improve speed by decreasing the ground contact time 
and thus increasing the step frequency.(19)

Material and Method
 A total 40 university level sprinters (mean age, 

height, mass) volunteerd and were randomly allocated in 
two groups, Group 1 (G1; n = 20) sprint specific plyometric 
training group and Group 2 (G2; n = 20) control group. 
The procedure, benefits and potential risks of study was 
explained to the subjects before the test started and duly 
signed informed consent was taken. It was insured that the 
subjects were free of any musculoskeletal conditions or 
any neurological dysfunctions. This study was approved 
by the Institutional Ethics Committee of MYAS-GNDU 
Department of Sports Sciences and Medicine, Guru 
Nanak Dev University, Amritsar, Punjab.

The participants allocated to each group of the study 
agreed not to change or increase their current exercise 
routine during the course of the study. The sprint 
specific plyometric training group participated in a six 
week exercise program thrice a week which included 
various jumping, bounding and sprinting exercises 
designed (table) where the control group continued their 
routine training schedule. Participants gait parameters 
was measured by Zebris FDM treadmill and software. 
The plyometric training group performed a 5 minute 
warm-up protocol consisting of general stretching 
before each session. The participants were tested before 
and after the six weeks training protocol. The procedure 
was conducted using the Zebris treadmill gait analyser. 
Participants was made to run barefoot on a set speed of 
2.7 meter/second on the treadmill (20). The various gait 
parameters including the spatial and temporal and other 
set parameters were considered in the reporting.

Table 1: 6-week exercise program performed by the Subjects in the Plyometric Group 
Sprinting based program

 Plyometrics program Sprint program

Week  Exercise  Sets Sprint distance (m) Repetition

1 
Double leg tuck jump
Double leg speed jump

5×8
5×8

40
40

5
5

2
Double leg tuck jump
Single leg tuck jump
Double leg speed jump

5×8
2×5
5×8

40
25
40

5
2
5

3

Double leg bound
Single leg tuck jump
Double leg speed jump
Single leg hop

2×6
2×8
4×10
4×8

50
40
55
40

2
2
4
4
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Findings
Represented in the form of table attached as a 

separate file

The present research aim was to find the effect 
of 6- weeks of sprint specific plyometric training on 
changes in sprinting gait variability in sprinters. The 
variables included the gait phase parameters, spatial gait 
parameters and temporal gait parameters. The results of 
this experiment have shown that 6 weeks of sprint specific 
plyometric protocol performed led to the improvements 
in gait variables. We reported that the mean change 
values were particularly evident in following parameters: 
cadence, stride length and velocity, step length, single 
support line, swing phase, foot rotation, velocity, step 
time and stride time. Study done by Mackala K and 
Fostiak M, 2015 postulated that increase in running 
speed was the result of increase in 1 or both component: 
stride length and stride frequency. Similar study 
done by Singh et al (2018) also found changes in gait 
variables post 6 weeks agility training. In accordance 
with above stated studies, present study also suggested 
the improvement in stride length and stride frequency 
post training which can be the reason for improvement 
in sprint performance. However, this does not indicate 
how plyomteric intervention program would determine 
the changes in sprinting gait variability. The significant 
increase in stride length which is an indicator of ground 
contact time reduction during support phase resulted in 
increased sprint performance. The present study was in 
accordance to Rimmer & Sleivert, 2000 who found that 
plyometric combined with sprinting training improved 
sprinting speed as well as overall performance of the 
sprinter. The velocity principle of training may be the 

reason of the change in sprint performance occurring as 
a result of sprint specific plyometric program. Therefore, 
in our study, participants who underwent sprint specific 
plyometric training appeared to have positive effect on 
sprinting performance. The addition of plyometric with 
the sprinting program seemed mostly to augment gains 
in the sprinting variability and can be implemented to 
increase overall performance in sprinters as well as other 
sports. 

Conclusion
The results from our study highlights and suggests 

the benefits of sprint specific plyometric training on 
sprinting as well as overall performance in sprinters.

Practical implications

The most important finding of this study is that 
a sprint specific plyometrics training program can 
improve sprint performance, but this is no greater than 
improvements observed with standard sprint training. 
Explosive speed is required in many sports and physical 
activities; coaches and participants should therefore 
consider plyometric training program that incorporates 
sprint specific activities.
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Cont... Table 1: 6-week exercise program performed by the Subjects in the Plyometric Group

4

Double leg bound
Single leg tuck jump
Single leg hop
Alternate leg bound

4×6
2×8
4×8
5×8

50
40
40
40

4
2
4
5

5

Single leg hop
Single leg speed hop
Alternate leg bound
Alternate leg stair bound 

2×8
2×8
8×8
3×8

40
35
40
30

2
2
8
3

6

Single leg hop
Single leg speed hop
Alternate leg bound
Alternate leg stair bound

2×8
2×8
7×10
3×10

40
35
50
40

2
2
7
3
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Comparative Analysis of Developmental Milestones in Normal 
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Abstract
Background: Developmental milestones are specific skill attainments occurring in a predictable sequence 
over time, reflecting the interaction of the child’s developing neurological system with the environment. 
This study proposes to analyse socioeconomic status as an important factor influencing the age of attainment 
of developmental milestones in normal children.

Methodology: A cross-sectional assessment-based study based on Denver II developmental screening tool 
and Kuppuswamy scale, was conducted on 64 children in the age group of 6 months to 3 years.

Conclusion: Comparative analysis of developmental milestones in children from high income group versus 
those from lower income group showed a mild difference in achievement of milestones.

Keywords: Developmental Milestones, Gross motor, Fine motor, Cognitive development, Socioeconomic 
status.

Introduction
The early years of a child’s life are extremely 

important for his or her growth and development1. 
This growth of the child is assessed by comparing it 
with normal developmental milestones. Socioeconomic 
Status (SES) is one of the factors that affect the age of 
achievement of developmental milestones. Persistent 
poverty is a crucial risk factor that affects children’s 
cognitive development2-4.

Socioeconomic inequality is regarded as 
a fundamental cause of disparities in physical, 
socioemotional, and cognitive development across the 
life course. The difference in the exposure to knowledge 
and surrounding has direct effect on the motor, cognitive 
and social development of the growing child.

There are several factors that come with different 
SES which may in turn have effect on the achievement 
of developmental milestones. Parents in high SES can 
provide for their children with wide range and variety 
of nutritional food, anything that a child might need 
for a proper growth and development. In comparison, 
for the parents in low SES, nutritional food isn’t the 
first priority, affordability and availability are the main 

priority. Educational, occupational, and financial factors 
all work to create SES-related differences in parents’ 
circumstances and characteristics5,6. Parent from higher 
SES might be in a privileged position to be able to 
provide the child with a larger exposure in terms of 
providing toys, books, games etc. On contrary, parents in 
low socioeconomic group are keener on the gross motor 
development of the child and often encourage the child 
to achieve those functions sooner. Hence the purpose of 
this study is to compare of achievement of milestones 
in children from low income family and high-income 
family.

Materials and Method
Study Designs: A comparative age stratified cross-

sectional study with convenient sampling of subjects 
assessed using a Denver II development screening tool 
and Kuppuswamy scale for assessment. Assessment was 
done on 64 children, with 16 in each age group and 8 in 
each SES division

Inclusion Criteria: Normal children in the age group 
of 6 months to 36 months from different socioeconomic 
status group
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Exclusion Criteria: Children who didn’t cry 
immediately after birth or at risk of delayed milestones 
due to genetic or medical reasons

Ethical Clearance: was taken from Institutional 
Ethics Committee by submitting a detailed synopsis of 
the research.

Outcome Measures: Denver II Developmental 
Screening tool

Methodology: 8 children from low social income 
group and high social income group each, for each 
age group were selected based on the above inclusion 
criteria. The purpose and procedure were explained to 
the parents and voluntary consent was obtained. Then the 
assessment was done using the Denver II Developmental 
Screening Tool & Kuppuswamy scale.

Results & Discussion
Assessing of developmental milestones has not only 

become important method of identifying of multiple 
disorders in children but is also one of the best tools 
to provide an early intervention. Our research apart 
from assessing developmental milestones, also points 
to various contextual factors, like personal as well 
as environmental, that will have a direct effect on the 
developmental milestones. SES is one such factor which 
majorly affects the development of the child.

Our study on comparing and assessing developmental 
milestones in normal children between 6 months and 36 
months from low income group and high-income group 
gave us the following results

Demographic data: Gender wise distribution:

In the age group of 6 months 37.5% children were 
male, 62.5% were female. In 12 months and 24months, 
62.5% were males where as 37.5% were females. In 36 
months old, 68.75% were male children and 31.25 % 
female.

In high SES, for 36 months old children in High 
SES, 62.5 % parents had more than one child. This 
correlates with the fact that the birthrates are higher in 
areas with low SES group8 and also shows gap between 
the children.The younger siblings often look up to their 
elder siblings in various regards and tend to imitate them 
involuntarily. They pick up several habits from observing 
them, and also gather certain motor and cognitive skills.

Body Mass Index: In this study, 18.75% children 
are underweight, 37.5% children are normal, 15.63% 
children are overweight, and 28.13% children were 
obese. BMI has a direct effect on developmental 
milestones and vice-versa (WHO).

Since motor activities, like crawling, walking 
running are energy intensive physical activities, hence 
latter attainment of these milestones can be a determinant 
of childhood obesity9. Sara B et al (2012) in their study 
also found that children with later age of walking have 
moderately higher percentage fat9

Gross Motor Milestones
According to this study, in 6 months old, 75% 

of children from high SES could achieve pull to sit 
whereas only 62.5% of children from low SES group 
could achieve this. One probable reason for this can 
be that children in high SES are mostly made to sit in 
high chairs, whereas children from low SES are made to 
sit on the ground more often, hence the achieve tripod 
sitting sooner. In 12 months old children, more number 
of children had achieved these gross motor milestones in 
high SES than in children from low SES group. Pull to 
sit function, pull to stand and catching a rolling ball were 
achieved completely by all the children participating in 
the research.

100% of high SES children but only75% of children 
from low SES could achieve crawling. Crawling is 
an activity which requires space. Children from low-
income group living in slums and chawls have less 
space as compared to high-income group, living in flats 
and bungalows and so there is more room for them to 
explore by crawling and so they tend to achieve it faster.

Also 100% of children from high SES but only 
87.5% of children from low SES could walk holding 
only one hand. Inquisitiveness to know more about the 
surrounding and explore unfamiliar places will motivate 
the child to stand and explore the surrounding.

Achievement of these tasks, largely depends on 
parent’s motivation. More the parents motivate the 
children the sooner they achieve these tasks. 24 months 
old children, running was an activity achieved by all 
the children, a greater number of high SES children 
could achieve other activities like jumping, kicking a 
ball, doing overhead throw and climbing stairs without 
holding railing.
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87.50% of children from high SES but only 37.5% 
of children from low SES could climb stairs without 
holding. In country like India, where people from low 
SES still live in chawls or small houses on the side of the 
road in comparison with children from high SES living 
in a building, thus being more exposed to stairs.

For 36 months old children, walking up the stairs 
without holding seemed to be a task achieved by 
everyone. 100% children from low SES but only 75% 
from high SES could walk down the stairs without 
holding.

62.5% children from low SES and 75% children 
from high SES could Pedal a tricycle. This difference 
in pedaling tricycle can be attributed to the lack of 
availability of the tricycle to the children in low SES, due 
to which the child isn’t exposed to it and hence couldn’t 
do it. This is supported by Abbott et al. who concluded 
that the home environment influences the infant motor 
development10.

Fine Motor Milestones
According to this study, all the children in the 

category of 6 months from both the groups of income, 
could play with rattle and hold cube in one hand each. 
Rattle is an extremely easily available toy and hence 
chances of every child be exposed to this toy and playing 
with it are very high, hence all the children could do it.

All the children, in 24 months age group from high 
SES could stack 6 cubes one over the other and knew 
how to use spoon. Only 75 % of the children from low 
SES could stack cubes and 62.5% children know how to 
use a spoon.Using fork and spoon are the method used 
by highly educated and privileged parents. These habits 
are passed down from parents to the children and so it 
isn’t very surprising if children from low SES might not 
know to use one.

87.5% of children from high SES only 37.5% 
children from low SES could copy a vertical line. 
In higher SES educated parents dedicated to the 
development of the child are usually enthusiastic to for 
the child to start writing and hence children are exposed 
to pencils sooner.

62.5% from low SES while 87.5% from high SES 
could copy both a horizontal line and circle.

Speech- Language Milestones
Among the 12 months old, all the children from 

low SES could wave bye-bye, but only 87.5% children 
from high SES could do so. All the children from high 
SES could talk instead of using gestures. 87.5% children 
from low SES could form 2-word phrases.

At 36 months, all the children could follow a 2-step 
command. 75 % of children from high SES and 60 % 
from low SES could uses 3-4-word sentences, say a 
sequential narrative. respectively. When it comes to 
verbal interaction, higher-SES children hear speech that 
contains a greater variety of words, greater syntactic 
complexity, and a larger proportion of conversation-
eliciting questions (Hoff-Ginsberg, 1991, 1998; Snow 
et al., 1976). Both the quantity and the quality of 
speech have positive relations to language development 
(Huttenlocher, Haight, and Lyons, 1991), which suggests 
that higher-SES children are provided a better database 
from which to learn language than lower-SES children. 
More educated mothers also provide more detailed 
information as they have more knowledge when they 
talk to their children than do less educated mothers6.

Cognitive
At 24 months,, a significant difference was seen in 

trying to make the broken toys work. 62.5% children 
from high SES but only 25% children from low SES 
could perform. Cognitive abilities were better developed 
in the 36 months old children from high income group 
than the children from low income group. Children 
from varying SES are raised very differently in terms 
of cognition. The children from affluent families are 
exposed to numerous fundamental skills quite early 
on, due to educated parents, as compared to children 
from less privileged families. Skills like naming colors, 
numbering things, identifying animals etc. According 
to our study, 53.13 % parents were uneducated, and 
46.88% parents were educated.

Children from privileged families are also quite 
exposed to more variety of toys and get to discover 
more places around them more often as the parents are 
motivated to show the children all the fascinating places. 
On the other hand, children from less privileged families 
have less toys and are well versed with their locality, 
hence their cognitive growth is limited to the means 
available.
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Numerous studies have documented that poverty 
and low parental education are associated with lower 
levels of school achievement and IQ later in childhood 
.Gómez-Sanchiz et al. prove that parental intelligence 
have an integral role cognitive development of the 
child11.

Social-Emotional
87.5% from low SES showed empathy, 62.5% 

preferred familiar people and 62. 5% did back and forth 
expressions. Whereas, 62% from high SES showed 
empathy, 75 % preferred familiar people and 87.5% did 
back and forth expressions.

In 24 months old, 75 % of the children from low 
SES did social referencing,62.5% could comfort others 
and 87.5% often used the phrase ‘no, mine’. Whereas 
100 % of the children from high SES socially referred, 
87.5% comforted others and 75% children often used 
‘no, mine’.

Children from low-income group live in areas like 
chawls and slums, whereas children from high-income 
group are raised in buildings. Also, buildings have 
multiple residents the houses are quite isolated and so 
children only come in contact with other children when 
they go out to play, comparatively, houses is slums and 
chawls are more crowded, hence more opportunity for 
the child to have interactions and hence more scope of 
social-emotional development.

All in all, sensory inputs and environment play 
a very important role in a child’s life. Sensory inputs 
motivate the child to explore the surrounding and hence 
cause motor and cognitive growth. Lack of sensory 
inputs due to the socioeconomic status of the child, can 
have detrimental effects on the child.

Also, according to the principle of specificity, 
you achieve what you train for. A convenient and 
supportive environment motivates the child to achieve 
the developmental milestones sooner rather than later.

Tables 1: Status at 36 Months

Activity Low Income 
Group

High Income 
group

Gross Motor

Pedal Tricycle 62.5% 75%

Walk up the stairs without 
railing

100% 100%

Walk Down the stairs without 
railing

100% 75%

Cont... Tables 1: Status at 36 Months

Fine Motor

Copy horizontal Line 62.5% 50%

Copy Circle 62.5% 87.5%

Stack 10 cubes 87.5% 100%

Drink from an open cup 100% 100%

Use spoon/fork 0.875 100%

Remove shoes and socks 87.5% 87.5%

Speech- 
Language

Follow 2-step command 100% 100%

75% speech clear 50% 75%

What Why How 75% 100%

3-4 word sentences 87.5% 75%

Say a sequential narrative 50% 75%

Cognitive

Name one color 37.5% 62.5%

Count 2 objects 50% 75%

Finish 3-4 poece puzzle 50% 62.5%

Social-
Emotional

Do role play 75% 75%

Initiate peer interaction 87.5% 100%

Table 2: Status at 24 Months

Milestone Low Income 
group

High Income 
group

Gross Motor

Can run 100% 100%

Can jump 75% 88%

Can Kick 63% 100%

Can do overhead throw 63% 75%

Can climb stairs without 
holding

38% 88%

Fine Motor

Copy vertical line 37.5% 87.5%

Stack 6 cubes 75% 100%

Knows how to use spoon 62.5% 100%

Help in dressing 62.5% 88%

Speech- 
Language

Can the child talk instead of 
gesture

88% 100%

Cont... Table 2: Status at 24 Months
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Fine Motor

Copy horizontal Line 62.5% 50%

Copy Circle 62.5% 87.5%

Stack 10 cubes 87.5% 100%

Drink from an open cup 100% 100%

Use spoon/fork 0.875 100%

Remove shoes and socks 87.5% 87.5%

Speech- 
Language

Follow 2-step command 100% 100%

75% speech clear 50% 75%

What Why How 75% 100%

3-4 word sentences 87.5% 75%

Say a sequential narrative 50% 75%

Cognitive

Name one color 37.5% 62.5%

Count 2 objects 50% 75%

Finish 3-4 poece puzzle 50% 62.5%

Social-
Emotional

Do role play 75% 75%

Initiate peer interaction 87.5% 100%

Table 2: Status at 24 Months

Milestone Low Income 
group

High Income 
group

Gross Motor

Can run 100% 100%

Can jump 75% 88%

Can Kick 63% 100%

Can do overhead throw 63% 75%

Can climb stairs without 
holding

38% 88%

Fine Motor

Copy vertical line 37.5% 87.5%

Stack 6 cubes 75% 100%

Knows how to use spoon 62.5% 100%

Help in dressing 62.5% 88%

Speech- 
Language

Can the child talk instead of 
gesture

88% 100%

Cont... Table 2: Status at 24 Months

Use 2 words phrases 88% 75%

Nod yes 100% 100%

Blow kisses 88% 100%

Do shh 63% 75%

Give high-five 100% 100%

Cognitive

Play pretend 100% 100%

Try to make broken toys 
work

25% 63%

Social- 
Emotional

Social Referencing 75% 100%

Comfort others 63% 88%

“No, mine” 88% 75%

Table 3: Status at 12 months

Milestones Low Income 
group

high Income 
group

Gross Motor
Get to sit 100% 100%
Crawl 75% 100%
Pull to stand 100% 100%
Walk while holding one hand 88% 100%
Catch a rolling ball 100% 100%

Fine Motor
Pincer Grasp 100% 100%
Volunatrily leaves the cup 100% 100%
Holds the bottle on his own 88% 100%

Speech- 
Language

Can the child turn to his name 
and understand commands

100% 100%

Babble or Gesture 
intentionally to regulate 
behaviour

100% 100%

Waves bye-bye 100% 88%
Cognitive

Look for a object not seen 100% 100%
Push a button to get a reaction 100% 100%
Try and explore surroundings 88% 88%

Social-
Emotional

Plays pee-ka-boo 75% 100%
Shows empathy 100% 100%
Shows or gives objects by 
extending

88% 75%

Conclusions
In conclusion, there was a mild difference observed 

in achievement of milestones in children from low 
income group and children from high income group.

In 6-months old significant cognitive development 
was seen in low-income group and social-emotional 
development was seen in high-income group.

In 12-months old significant gross motor, fine motor 
and social-emotional development was seen in high-
income group whereas, speech-language growth was 
seen in low-income group.

In 24-months old children from high-income group 
showed a more significant achievement of developmental 
milestones.

In 36-months old significant gross motor 
development was seen in low-income group whereas, 
significant fine motor, cognitive, speech-language and 
social-emotional was seen in high-income group.
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A Comparison between Kinesio Taping and Medial Arch 
Support Combined with Exercises in Adult Flatfoot – An 
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Abstract
Background: Flatfoot is a commonly observed musculoskeletal disorder in clinical practice. Any deviations 
from normal foot posture that contributes in reducing medial longitudinal arch can lead to flatfoot that can 
affect alignment of lower extremity leading to muscle imbalance contributing to musculoskeletal disorders.

Objective: To find the effective treatment among kinesio taping and medial arch support combined with 
exercises in adult flatfoot using Modified Foot Posture Index (MFPI), Navicular Drop Test (NDT) and 
Visual Analogue Scale (VAS).

Materials and method: A total of 41 young adults from Belagavi city in age ranging from 18-40 years 
were screened for eligibility criteria (defined by pronated foot type with MFPI ≥6), 30 young adults met the 
inclusion criteria and were allocated into two treatment groups Kinesio Taping (Group A, n=15) and Medial 
Arch (Group B, n=15). The outcome measures used were Modified Foot Posture Index (MFPI), Navicular 
Drop Test and Visual Analogue Scale (VAS). Subjects were assessed for outcome measures before and after 
intervention. Post intervention data was analysed using SPSS software version 21.0.

Results: This study has shown 0.79% and 0.83% change in Right FPI scores and 5.04% and 1.80% change 
in Left MFPI scores, 1.98% and 8.11% change in Right NDT scores and 3.23% and 3.92% change in Left 
NDT scores, 44.16% and 42.43% change in VAS score in Group A and B respectively.

Conclusion: It was concluded that, both Kinesio taping and medial arch support can be used in combination 
with exercises as an intervention for adult flatfoot.

Keywords: Flatfoot, kinesio taping, medial arch, MFPI, NDT, Foot posture

Introduction
Variations in foot posture (most commonly 

flatfoot) are thought to influence the functions of 
lower extremity like functional alignment and muscle 
activation patterns1,2Gastrocnemius tightness, posterior 
tibial tendon (PTT) dysfunction, congenital, midfoot 
laxity, excessive tension in plantar fascia are found to 
be possible factors causing flatfoot.3,4 Hence, flatfoot 
plays a role in predisposition to lower limb injuries 
like frequent knee pain, low back pain, heel pain, ankle 
injuries and medial tibiofibular cartilage damage in 
older adults due to excessive internal rotation of the 
tibia, excessive anterior pelvic tilt as well as altered 
knee movements.2,5The prevalence of flatfoot correlates 
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inversely with age from 54% in 3 year old to-11.25% in 
18-25 year old adults.6-10

K.Vadivelan et al. and few other authors reported 
that kinesio-taping, custom-made medial arch support 
and strengthening exercises have effect on reducing 
symptoms of flatfoot.11-14Arch support insoles have 
found to reduce ground reaction force by 6.9% and 
increase propulsive force by 7% which minimizes risk 
of lower extremity injuries.5,15Saadah et al. reported 
reduction in foot pressure and muscle work that helps 
in strengthening of medial longitudinal arch following 
the use of medial arch support.5,16Specific strengthening 
exercises for anterior & posterior leg muscles using 
exercise band and short foot exercises (through sensory-
motor training) helps in reducing flatfoot symptoms.12,13

To the author’s knowledge there is paucity in 
literature on effective intervention in treating flatfoot. 
Hence, the purpose of this study was to come up with 
the most effective treatment among Kinesio taping and 
medial arch support when combined with exercises in 
adult flatfoot.

Method
Design: An experimental study

Methodology
The study was conducted over a period of 

3 months after obtaining ethical clearance from 
Institutional Ethical Committee of KAHER Institute 
of Physiotherapy, Belagavi. A total of 41 young adults 
from Belagavi city in age ranging from 18-40 years were 
screened for eligibility criteria (defined by pronated foot 
type with MFPI ≥6). 30 young adults met the inclusion 
criteria and were allocated into two treatment groups 
Kinesio Taping (Group A, n=15) and Medial Arch 
(Group B, n=15). A written Informed Consent was 
obtained from all the subjects before commencement of 
the study. Demographic characteristics of the subjects 
were noted. The outcome measures used were Modified 
Foot Posture Index (MFPI), Navicular Drop Test and 
Visual Analogue Scale (VAS). Subjects were assessed 
for outcome measures before and after intervention. 
The inclusion criteria were as follows: age group 18-40 
years of either gender willing to participate in the study 
and the exclusion criteria were as follows: subjects 
with recent lower limb injuries, neurovascular or other 
musculoskeletal conditions affecting lower limb and 
those already on treatment for flatfoot.

Outcome Measures
Navicular Drop Test:

According to Loudon et al. (1996) which suggests 
Navicular Drop between 6-9mm is considered normal 
and above 10mm is considered abnormal. NDT was 
found to be moderately reliable test.17,24Measured in 
millimetres (mm).

Modified Foot Posture Index:

Modified Foot posture index scores were interpreted 
based on talar head palpation, supra and infra lateral 
malleolar curvature, calcaneal Frontal plane position, 
bulging in the region of Talo-Navicular Joint (TNJ), 
height and congruence of the medial longitudinal arch, 
abduction/adduction of the forefoot on the rear foot. 
MFPI was found to be moderately reliable index.18,23

Visual Analogue Scale (VAS):

It is a 0-10 point scale (100mm) used to grade an 
individual’s pain intensity, where 0 indicates No pain at 
all and 10 indicates unbearable pain. VAS is a valid and 
highly reliable scale.22

Procedure
Kinesio Taping:

Taping was done with 2 straps of Kinesio Tape 
(KINESIO®), 1st u shaped application of extending from 
medial malleoli to the lateral malleoli. 2nd strap from 
dorsal aspect of distal 1/3rd of 4th metatarsal from plantar 
aspect extending in front of medial malleolus diagonally 
then anteriorly to the lateral malleoli ending posteriorly 
at medial malleoli. Tape once applied was kept for 
2-3 days and was re-applied after 24hrs (4 sessions of 
application).21

Medial Arch support:

Subjects were provided with a pair of medial arch 
support made of carbon fibres which was placed in 
their footwear (preferably shoes) by the assessor and 
were instructed to continue wearing the same footwear 
without fail for a minimum of 4hrs/day for 2 weeks.3,19

Exercises (6 sessions/week for 2 weeks)
 Stretching (5-6 repetitions, 1 set) for Gastrocnemius 

and Soleus.
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 Strengthening exercises (10 repetitions, 3 sets) 
included Toe scrunches, 3 way heel raises, Heel 
walking (5mints), Toe walking (5 mints), Supination 
walk (5 mints) and Elastic band exercises for 
dorsiflexors, plantar flexors, inverters and everters.

Data Analysis
Data was analysed using SPSS 21.0 version 

software. Male and female distribution was done using 
Chi square test. Demographic variables like age and 
BMI were analysed using t test. Normality of pretest 
and posttest scores were analysed using Kolmogorov 
Smirnov Test. Comparison of right and left pretest and 
posttest MFPI, NDT (in mm) and VAS scores was done 
by Wilcoxon matched pairs test.

Results
41 participants were screened, of these 11 participants 

were excluded as they did not meet eligibility criteria. 
30 young adults from Belagavi city were recruited in 
the study where Group A (KT) had 9 male (60%) and 6 
female (40%), Group B (MA) had 5 male (33%) and 10 
female (67%). Mean Age and BMI were 26.33±4.79 and 
22.12±2.51 (p=0.2076) in Group A and 24.33±3.62 and 
20.99±2.16 (p=0.1944) in Group B. No significance was 
found for demographic characteristics.

This study has shown 0.79% and 0.83% change in 
Right MFPI and 5.04% and 1.80% change in Left MFPI, 
1.98% and 8.11% change in Right NDT and 3.23% and 
3.92% change in Left NDT, 44.16% and 42.43% change 
in VAS scores in Group A and B respectively.

Table 1: Normality of Pretest and posttest scores

Variables MFPI NDT
VAS

Time-points Right Left Right Left

Group A
p-value

Pretest 0.8910 0.3860 0.7170 0.4360 0.9830

Posttest 0.8060 0.2920 0.4330 0.3330 0.8980

Difference 0.0001* 0.0230* 0.0010* 0.0020* 0.9580

Group B
p-value

Pretest 0.3600 0.4260 0.6850 0.3530 0.9720

Posttest 0.3940 0.2740 0.5050 0.8600 0.9580

Difference 0.0001* 0.0010* 0.1470 0.0030* 0.9590

*p<0.05, MFPI – Modified Foot Posture Index, NDT – Navicular Drop Test, VAS – Visual Analogue Scale

As shown in Table 1. there was significant difference in MFPI and NDT scores in both the Groups. VAS scores 
of both groups follow a normal distribution.

Table 2: Comparison of group A and Group B with Pretest and posttest MFPI and NDT scores

Time points Groups

Mean±SD p-value

MFPI NDT MFPI  NDT

Right Left Right Left Right Left Right Left 

Pretest Group A 8.47±1.81 7.93±1.28 6.73±1.98 6.20±1.37
0.4937 0.2628 0.2809 0.3297

Group B 8.00±1.85 7.40±1.24 7.40±1.45 6.80±1.57

Posttest Group A 8.40±1.88 7.53±1.36 6.60±1.88 6.00±1.31
0.5338 0.6187 0.7400 0.2628

Group B 7.93±1.79 7.27±1.16 6.80±1.47 6.53±1.25

Difference Group A 0.07±0.26 0.40±0.51 0.13±0.35 0.20±0.41
1.0000 0.2134 0.1711 0.9504

Group B 0.07±0.26 0.13±0.35 0.60±0.83 0.27±0.59

As shown in Table 2. there was no significant difference found in pretest and posttest scores between group for 
MFPI and NDT scores
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Table 3: Comparison of Pretest and posttest MFPI and NDT scores in group A and Group B

Group Time
Mean±SD % of change p-value

Right Left Right Left Right Left

Group A Pretest 8.47±1.81 7.93±1.28

FPI

 Posttest 8.40±1.88 7.53±1.36 0.79 5.04 0.9999 0.0277*

Group B Pretest 8.00±1.85 7.40±1.24

 Posttest 7.93±1.79 7.27±1.16 0.83 1.80 0.9999 0.9999

Group A Pretest 6.73±1.98 6.20±1.37

NDT

 Posttest 6.60±1.88 6.00±1.31 1.98 3.23 0.9999 0.1088

Group B Pretest 7.40±1.45 6.80±1.57

 Posttest 6.80±1.47 6.53±1.25 8.11 3.92 0.0277* 0.1088

As shown in Table 3. significant difference was found in pretest and posttest scores within group for MFPI(Left) 
and NDT(Right)

Table 4: Comparison of group A and Group B with Pretest and posttest VAS scores

Time points Group Mean±SD SE t-value p-value

Pretest Group A 5.54±1.37 0.35 0.2911 0.7731

 Group B 5.37±1.74 0.45

Posttest Group A 3.09±1.71 0.44 0.0000 1.0000

 Group B 3.09±2.13 0.55

Difference Group A 2.45±0.79 0.21 0.6798 0.5022

 Group B 2.28±0.52 0.13

As shown in Table 4. there was no significant difference found in pretest and posttest scores between group for 
VAS scores

Table 5: Comparison of Pretest and posttest VAS scores in group A and Group B

Group Time Mean±SD Mean Diff. SD Diff. % of change Paired t p-value

Group A Pretest 5.54±1.37

 Posttest 3.09±1.71 2.45 0.79 44.16 11.9268 0.0001*

Group B Pretest 5.37±1.74

 Posttest 3.09±2.13 2.28 0.52 42.43 16.9851 0.0001*

   *p<0.05

As shown in Table 5. there was significant difference found in pretest and posttest scores within group for VAS 
scores

Discussion
Although the effects of medial arch support and 

kinesio taping being studied and proved, this study 
attempted to investigate effective treatment in treating 
adult flat foot. 30 participants with flatfoot were studied 
and the study revealed that both the techniques to be 
equally effective after 2 weeks of intervention in terms 
of MFPI, NDT and VAS.

Both groups have shown significant change in VAS 
scores which might be due to reduction in plantar pressure 
on medial side of foot due to the support provided by 
kinesio tape and the medial arch support together with 
exercises which reduced peak plantar pressure which is 
in accordance with a study done by O’Sullivan et al.19,20 

Kinesio taping group has shown significant change in 
left MFPI when compared with medial arch support 
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group which is in accordance with a study done by 
Maria Bravo et al. on effect of kinesio taping in amateur 
runners which concluded that kinesio taping can modify 
foot posture in amateur runners towards a more neutral 
posture after 45 minutes of application, where as in 
the present study subjects were taped for more than 
48 hrs which might have shown significant results in 
foot posture. Medial Arch group has shown significant 
change in NDT scores on Right compared to kinesio 
taping group which may be due to increase in strength of 
medial arch stabilizers in preventing excessive navicular 
drop which is supported by a study done by Saadah 
et al. on the effect of usi1ng medial arch support in 
security guards before and after their duty hours which 
concluded that using medial arch to reduce foot pressure 
and muscle work can help in strengthening the medial 
longitudinal arch. Previous studies reported the effects of 
arch support insoles and found that wearing insoles for 
minimum of 4hrs/day for 8 weeks has shown to increase 
standing balance and prevention of falls.3,19However, 
in the present study the subjects were instructed to 
wear the medial arch support whenever they had to 
perform activities involving walking. Asymmetry in the 
findings of MFPI and NDT scores could be due to the 
variation in the severity of flatfoot in right and left foot. 
Though positive changes have been depicted following 
intervention, it is not clear if the type of arch used was 
maintaining the arch completely which might one of the 
possible factor for not showing significant results in all 
the components.

Conclusion
It is concluded that, both kinesio taping and medial 

arch support can be used in combination with exercises 
as an intervention for flatfoot.

Limitations & Scope
It was not clear if taping and medial arch support had 

any influence on strength and integrity of the structures 
maintaining medial longitudinal arch. Future studies 
should include these as an outcome measure.

Clinical Applications
Kinesio taping and medial arch support can be used 

in people with flatfoot/pronated foot in order to reduce 
the symptoms but not to normalize the arch.
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Abstract
Cerebral palsy (CP) is a common disorder which leads to physical disability in children throughout life and 
begins in early childhood. Management of spasticity is still a challenge in the field of CP rehabilitation. 
Hippotherapy simulator (HS) has been reported to have beneficial effects on spasticity, postural control and 
motor function in children with spastic CP which is considered as an alternative method for hippotherapy 
(HT). The aim of the study was to investigate the effects of HS on spasticity in children with spastic CP. 
This is a pilot quasi experimental study. 12 children with spastic diplegia, aged between 2-6 years were 
selected and underwent the HS. Changes in adductor spasticity were assessed by Modified Ashworth Scale 
(MAS). In addition hip abduction Range of Motion (ROM) was measured by Goniometer and distance 
between knees by inch tape. Paired‘t’ test was used to compare the pre and post intervention scores. The pre 
and post intervention scores are significant with the p value (p<0.01) which shows that there was reduction 
in adductor spasticity, improvement in hip abduction range of motion and distance between knees. Hence 
it is concluded that HS is effective in reducing spasticity and improving range of motion in hip joint in 
spastic CP. HS can be recommended as the best intervention and alternative for HT. This technology can be 
easily installed in home and clinical setting to make the rehabilitation more fun and attractive for children, 
enhancing the motivational part of the therapy.

Keywords: Cerebral Palsy, Hippotherapy Simulator, Spasticity, diplegia.

Introduction
Cerebral palsy is the most common cause of 

physical disability in childhood, which is estimated the 
world wide incidence of 2 to 2.5 per 1000 live births1,2. 
Spastic diplegia considered as a primary type of cerebral 
palsy which is 40% to 60% of all cases3,4. Children 
with spastic cerebral palsy encounter many problems 
include, spasticity, muscle weakness, limited range of 
motion, contractures and deformity 5,6. In cerebral palsy 
spasticity is considered as a primary factor leads to much 
impairment which is inversely related to functional 
development that means greater the spasticity lowers the 
level of function7. Spasticity in hip adductor can lead to 

spastic hip dysplasia, hip subluxation and problems with 
perineal hygiene8,9. The effects of treatment on muscle 
tone can be documented with MAS scale. Assessment 
of range of motion is also sensitive to change after the 
anti spastic therapy in CP. Literatures supported that 
goniometric assessment of range of motion has moderate 
to high intra rater and inter rater reliability when used 
with CP children10. The maximal distance between 
knees can help to monitor the treatment effects on hip 
adductor spasticity10.

The therapeutic results obtained with the application 
of hippotherapy treatments has encouraged research into 
developing on hippotherapy platform or stimulators 
that imitate the movements of horse11 .This therapy 
maybe more accessible and adaptable to patients12,13. 
Mohammed Ali Elshafey et al, stated that hippotherapy 
stimulator is an efficient alternative method for 
hippotherapy14. Management of spasticity for children 
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with spastic cerebral palsy aimed at improving the 
biomechanical alignment of the body and functional 
development15. Positioning which includes sustained 
stretching of adductors and iliopsoas for a prolonged 
period can prevent forceful contraction of adductor 
muscle16. The proper posture during horseback riding is 
to maintain 900 hip joint and 900 knee joint, such posture 
induces decrease in the muscle tone and spasticity of the 
riders17. The posture of children during horseback riding 
naturally alleviates the tension and enables functional 
movement. While taking therapeutic riding children 
with cerebral palsy recovers and maintain an appropriate 
posture plays an important role of reducing spasticity. 
Though various therapeutic approaches have been used 
to treat spasticity such as positioning and stretching, 
HRS is an innovative therapeutic intervention which 
is considered as the best alternative for hippotherapy. 
The aim of this study is to find out the effects of HRS 
on adductor spasticity in children with spastic diplegia. 
This research, being pilot study, would further inform 
about the accessibility, adoptability and safety proposed 
HRS in children with spastic CP.

Materials and Method
The study protocol was reviewed and approved by 

the Institution Human Ethics Committee (IHEC), Rajah 
Muthiah Medical College, Annamalai University. CP 
children were recruited from the Division of Physical 
Medicine and Rehabilitation (PMR) in Rajah Muthiah 
Medical College and Hospital, RMMCH, Annamalai 
University, Tamil Nadu, India.

Participants: Children aged between 2 to 6 yrs who 
have been diagnosed as spastic diplegia and undergoing 
physiotherapy intervention in the division of PM&R, 
RMMCH, were included in the study. They were 
selected based on the selection criteria such as Gross 
Motor development 1 to 3 (as per GMFCS) adductor 
tone up to 3 (as per MAS), children who are all able to 
sit on a saddle with support and attained complete head 
control. The children with the history of recent surgeries 
and uncontrolled seizures are excluded from the study.

Study Design: The study employed as a pilot 
quasi-experimental design. One group of 12 children 
with spastic cerebral palsy participated in hippotherapy 
simulator intervention

Outcome Measures: Spasticity, hip abduction 
range of motion and distance between knees measured 
by MAS, Goniometer and the inch tape.

Hippotherapy Simulator: OSIM U-Gallop 
(OS-950 Gallop 2) was used in this research. It is an 
innovative indoor exercise equipment which utilizes the 
oscillatory action of the seat to stimulate the horse riding 
experience. It has 4 manual speed modes. One auto 
program with variations in speed. Strategically located 
control panel allows easy access, stirrup and handle 
strap is available for more comfort.

Procedure: The parents and caregivers of CP 
children were explained about the therapy and informed 
consent was obtained. The initial assessment regarding 
the eligibility of participants was done by a senior 
therapist specialized in pediatric physiotherapy. On the 
day of initial evaluation the outcome measures such 
as Adductor Tone (AT), hip abduction passive ROM 
and distance between knees were measured. After the 
initial assessment, the children were placed on saddle of 
Hippotherapy Simulator (HS). They were asked to hold 
the stir-up for support. If they finds difficult in holding 
the strap minimal support was given to the children 
whenever needed. The parents or caregiver were allowed 
to accompany the children throughout the treatment 
session. They were allowed to sit in front of the children 
and the therapist sat at the back of the simulator, which 
provides the safe environment throughout the session. 
The simulator was given for 30 minutes/day and 3 
sessions per week for 4 weeks. The post assessment 
was done by the same therapist after 4 weeks. During 
the riding session, if the children find any difficulty and 
discomfort the test was immediately stopped.

Data Analysis and Results
A total of 12 children with spastic diplegia were 

selected for the present study. The study population 
includes 6 male and 6 female children. Paired‘t’ test was 
used to compare the pre and post intervention scores. 
An α level of 0.05 was set as a level of significance and 
data were analyzed using SPSS version 18. The baseline 
characteristics such as age, sex, level of motor function 
along with pre and post assessment of study variables 
displayed in table-I.
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Table I: Basic characteristic features and study variables of children with spastic cerebral palsy

No
Basic Characteristics

Adductor Tone Hip Abduction PROM Distance b/w 
knee cmRight Side Left Side Right Side Left Side

Age (y) Sex GMFCS Pre Post Pre Post Pre Post Pre Post Pre Post
1 2 M 3 3 2 3 2 25 30 30 35 36 38
2 2 F 2 2 1+ 2 1+ 25 30 30 35 38 42
3 4 F 1 1+ 1 1+ 1 35 40 40 45 39 44
4 3 M 1 2 1+ 2 1+ 30 35 40 45 37 41
5 4 M 3 3 2 3 2 10 15 15 20 33 35
6 5 M 3 3 2 3 2 25 30 25 30 32 35
7 2 F 3 2 1+ 2 1+ 20 25 25 30 32 35
8 2 F 2 1+ 1 2 1+ 30 35 20 30 30 35
9 2 F 1 1+ 1 1+ 1 40 45 40 45 45 49
10 6 F 3 1+ 1 2 1+ 20 30 15 20 35 42
11 4 M 1 1 1 1 1 40 40 40 40 43 47
12 3 M 2 2 1 2 1 25 30 30 40 36 39

GMFCS: Gross Motor Functional Classification, PROM: PASSIVE RANGE OF MOTION

The observed mean age of the study population was 
3.25 with a standard deviation of 1.45 years; the mean 
value of level of motor function was 2.16 with a standard 
deviation of 0.9.

The comparison of study variables of pre and 
post intervention with HS and the mean and standard 
deviation of observed variables were given in table II.

Table II: The mean difference between pre and post intervention with HS

Study variables
Pre-intervention Post- intervention

t-value p-value
Mean SD Mean SD

Adductor tone (Rt) 02.00 0.67 1.38 0.43 6.9 0.01

Adductor tone (Lt) 02.08 0.63 1.46 0.39 6.9 0.01

Hip abduction ROM (Rt) 27.08 8.64 32.08 7.82 8.1 0.01

Hip abduction ROM (Lt) 29.17 9.49 34.58 8.90 7.2 0.01

Distance b/w knee 36.33 4.47 40.17 4.85 9.4 0.01

SD: Standard Deviation

The mean values with the standard deviation of 
adductor tone in both sides are same which about 2 ± 
0.6 is. The mean value with the standard deviation of 
hip abduction range of motion differs in both sides, right 
side shows 27 ± 8.6 and left side is about 29 ± 9.4, the 
distance between knee the observed mean and standard 
deviation is 36 ± 4.4. Paired sample‘t’ test was used to 
find out the difference between the variables.

Changes in adductor tone: There was a statistically 
significant changes observed in adductor tone scores 
after intervention with a mean difference of right and 
left side shows with the significant ‘t’ value with the p 
value (P < 0.01).

Changes in range of motion: The changes in hip 
abduction range of motion scores after the intervention. 
The observed mean values shows significance in right 
side with the ‘t’ value of 8.1 (P < 0.01) and the left side 
with the ‘t’ value of 7.2 (P < 0.01).

Distance between knee: The distance between the 
knees also shows the significant‘t’ value with the p value 
(P < 0.01).

Discussion
This study hypothesized that hippotherapy 

simulator is effective in reducing adductor spasticity 
and improving range of motion. Reduction in adductor 
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spasticity and improvement in hip abduction range of 
motion and distance between knees observed from the 
results supports this hypothesis. The major finding of this 
pilot study is the hippotherapy simulator is effective in 
reducing adductor spasticity in children with CP. These 
findings are supported by Mohamed Ali Elshafey et al. 
who revealed that cerebral palsied children treated with 
mechanical saddle, replicated horse riding and found 
out increased passive range of motion, reduced hyper 
tonicity compared to static saddle. He also observed the 
reduced electromyography (EMG) activity in the hip 
adductors13, 14.

Pre and post evaluation of study variables shows that 
there is significant difference observed in all the study 
variables such as adductor tone, hip abduction range of 
motion and distance between knees. It denotes that the 
children who have undergone horse riding simulator 
shows reduction in adductor tone, improvement in hip 
abduction range of motion and distance between knees. 
This study strongly supported by the literatures explained 
that astride sitting posture on HRS offers prolonged 
stretching of adductor muscle. Similar results obtained 
in the study done by Pablo Herrero et al revealed that 
rhythmic and repetitive movement produced while 
riding on simulator leads to active extension of the 
trunk, stabilization of the pelvis and abduction of the 
leg, such posture decreases the muscle tone17. Peeraya 
et al stated that sitting astride on a saddle could stretch 
the muscles of lower extremities, especially the adductor 
group which always shows high muscle tension in 
children with spastic CP18. Literature supported that 
prolonged stretching around 30 minutes of lower 
extremity muscles can result in decreasing spasticity, as 
a consequence an improvement in the range of motion 
can be observed19. Hebert stated that low frequency 
mechanical vibration reduces H-reflex leading to muscle 
relaxation and dampen spasticity20. The recreation based 
therapeutic intervention employed in this study might 
have influenced the adductor spasticity in children with 
spastic CP.

Strength and limitations of the study: The CP 
children participated in the study attended the session 
with lot of fun and enjoyment. This type of innovative 
therapeutic intervention based on recreation therapy 
is needed for CP children. In this study therapeutic 
intervention incorporated with the hippotherapy 
simulator reducing the spasticity in CP children. 
Hippotherapy simulator is successful in motivating 
the CP children. The study population did not report 

any history of fall and other adverse effects during the 
intervention period.

Being a pilot quasi experimental study, a single 
group with a small number of samples is one of the major 
limitations of this study. Further studies are needed with 
large sample including the longer duration and sessions 
of hippotherapy. Only adductor muscle tone and hip 
abduction range of motion is included into the study. 
Other movements in hip as well as other joints such as 
knee and ankle are not included in this study. Future 
studies should attempt to include the other variables and 
relate the postural control, sitting balance and motor 
function which were not included in this study. Though 
type II β error is common with the small sample size 
and lack of control group are the major limitation of the 
current study.

Conclusion:
Hippotherapy simulator is effective in reducing the 

spasticity and improving the range of motion which can 
be incorporated in clinical and rehabilitation settings to 
motivate the children with cerebral palsy.
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Abstract
Background and Objectives: Extracorporeal Shock Wave Therapy, (or ESWT), is a new technology using 
shockwaves to treat chronic, painful conditions of the musculoskeletal system.  A shockwave is an intense, 
but very short energy wave traveling faster than the speed of sound. The word “Extra-corporeal” means 
“outside the body” and refers to the fact that the shockwaves are generated outside the body. Complaints 
involving attachment points for tendons and ligaments in major joints like the shoulder (such as the rotator 
cuff), elbow  (epicondylitis or tennis elbow), hip, and knee (tendinitis or “jumper’s knee) are common sites 
for ESWT. 

Data Sources: All English-language articles on ESWT for chronic painful conditions of the musculoskeletal 
system Indexed in PubMed, Medline, Embase, Central Register of Controlled Trials, Cochrane Library, 
Physiotherapy Evidence Database, and Health STAR published prior to December 2018 were included.

Results: Twenty-eight RCTs met the inclusion criteria. Studies were heterogeneous. Twenty RCTs compared 
ESWT energy levels and placebo and consistently showed that high-energy ESWT was significantly better 
than placebo in decreasing pain and improving function and resorption of calcifications in calcific tendinitis. 
No significant difference was found between ESWT and placebo in treatment of noncalcific tendinitis.

Conclusion: EWST is often a last resort treatment once other less expensive treatments have failed (ie. 
manual therapy, US). Best results when used in conjunction with exercise Not a stand-alone modality. 
Positive findings for plantar fasciitis, patellar tendinopathy, and Achilles tendinopathy. Mixed results for 
calcific tendinopathy of the shoulder and lateral epicondylitis.

Keywords: Extracorporeal Shock Wave Therapy, Musculoskeletal system, Plantar fasciitis, Patellar 
tendinopathy, Lateral epicondylitis.

Introduction
• Extracorporeal Shock Wave Therapy, (or ESWT), is 

a new technology using shockwaves to treat chronic, 
painful conditions of the musculoskeletal system.  A 
shockwave is an intense, but very short energy wave 
traveling faster than the speed of sound.1  

• The word “Extra-corporeal” means “outside the 
body” and refers to the fact that the shockwaves are 
generated outside the body.1

• The basic science behind ESWT is analogous 
to lithotripsy, the technology that uses acoustic 
shockwaves to break up kidney stones without 
surgery. 

• The technique of using shockwaves to break 
up kidney stones has been around for a nearly a 
quarter century now, and in the process of treating 
thousands and thousands of patients, it was found 
that many people undergoing the procedure had 
other unrelated aches and pains disappear.  It was 
at this point that scientists began to consider that 
shockwaves may have an effect to heal other sorts 
of tissues.  

• Specialized machines were then developed 
specifically with the idea of using these shockwaves 
on other parts of the body, and this is the origin of 
ESWT. 2 
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Different forms of shockwave therapy3

• Electro hydraulic shockwave (such as the HMT 
Ossa Tron machine)

• Electro magnetic shockwave (such as the Sonocur 
and Dornier Epos machine)

• Radial pressure wave (such as the Dolorclast 
system)

• Piezo electric shockwave (such as the machine we 
use, the Piezoson by Wolf).

 Doses

 Energy Flux Density4

• Degree of energy transmitted to the tissues

 Low (<0.08 mJ/mm2)

 Medium (0.08 to 0.28 mJ/mm2)

 High (0.28 to 0.60mJ/mm2)

 Pulses Per Dose 4

→ Ranges from 1000 to 3000

→ Several doses may be given over course of a 
treatment

Contraindications
• There are a few occasions when shockwave should 

not be used:

• Pregnancy

• Application over open growth plates – not suitable 
for under 18 years.

• Over metal pins or plates

• Malignant tumors

• Nerve or circulation disorders

• Infections

• If the patient is taking anticoagulants

 Need of the study

• The vast majority of the published papers including 
randomized control trials and cohort studies showed 
positive effects and evidence base medicine in favor 
of ESWT.

• However, a few studies reported that ESWT 
is ineffective or less effective with the results 
comparable to the placebo effect, and this has stirred 
up the debate and controversy.

• It is reflective of clinical practice and hence, this is 
an effort taken to find out the effect of extracorporeal 
shock wave therapy for chronic musculoskeletal 
conditions.

 Aim of the study

• To find out the effect of extracorporeal shock wave 
therapy for chronic musculoskeletal conditions.

 Objectives

• To find out the effect of extracorporeal shock wave 
therapy for chronic musculoskeletal conditions.

 Methodology

• The research was adhered to the Preferred 
Reporting Items for Systematic reviews and 
Meta-analyses (PRISMA) guidelines in search 
strategy and reporting, and followed guidance of 
Cochrane Handbook for Systematic Reviews for the 
preparation of this intervention review.

 Data Sources

• All English-language articles on ESWT for chronic 
painful conditions of the musculoskeletal system 
Indexed in PubMed, Medline, Embase, Central 
Register of Controlled Trials, Cochrane Library, 
Physiotherapy Evidence Database, and Health 
STAR published prior to December 2018 were 
included.

 Study Selection

 Inclusion Criteria

• Main inclusion criteria were the publications of 
studies of ESWT in the treatment of Achilles 
tendinopathies, rotator cuff (calcific & non-
calcific) tendinopathies, tennis elbow, hip and knee 
(tendinitis) and plantar fasciitis.

• Information extracted from each study included 
study design, inclusion criteria, number of patients, 
statistical analysis, treatment regimes, outcome 
measures, and results.

 Exclusion Criteria

• Exclusion criteria were as follows: uncontrolled 
studies and those without a control involving a 
suitable sham treatment, those with methodological 
errors including no formal randomisation process, 
different baseline characteristics of study groups, 
mixed study populations (wide age range, different 
pathologies, coexisting disease, acute and chronic 



30  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

disease mix), inappropriate statistical analysis or no 
details given, unvalidated outcome measures.

 Data Collection 

• 200 English-language articles on ESWT for chronic 
painful conditions were search.

• After screened the titles and abstracts and removed 
duplicates, 38 articles were considered potentially 
relevant.

• 10 articles were excluded after full-text review 
because they did not meet criteria.

• In total, research included 28 RCTs that reported.

• Of the 28 RCTs used in our analysis, 20 compared 
ESWT with other treatment modalities.

Summary of Evidence Search and Selection

 Quality of Included Trials

• The sample sizes ranged from 20 to 144 participants.

• Trial duration ranged from 3 to 12 months.

• Only 6 trials were double-blinded; the rest were 
either single-blinded (15 trials) or did not report 
blinding (7 trials).

Results
 Effect Of Extracorporeal Shock Wave Therapy 

For Chronic Plantar Fasciitis.

• 8 studies investigated the effect of shockwave 
therapy in the treatment of plantar fasciitis and 
reported a success rate ranging from 34% to 88%.

• The majority of the published papers reported a 
positive and beneficial effect of ESWT in plantar 
fasciitis.

• Additional studies are needed to validate the 
effectiveness of ESWT in the treatment of plantar 
fasciitis. 5

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Calcifying Tendinitis Of Rotator 
Cuff.

• 7 RCTs compared ESWT energy levels and placebo 
and consistently showed that high-energy ESWT 
was significantly better than placebo in decreasing 
pain and improving function and resorption of 
calcifications in calcific tendinitis.

• No significant difference was found between ESWT 
and placebo in treatment of noncalcific tendinitis.6

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Lateral Epicondylitis Of The Elbow.

• 5 studies investigated the effect of shockwave 
therapy in the treatment of Lateral epicondylitis of 
the elbow.

• Wang et al compared the results of shockwave 
therapy in 57 patients with lateral epicondylitis of 
the elbow with a control group with a follow-up 
of 12 months. The overall results of the treatment 
group were complaints free and significantly better 
in 61.4%. In the control group, however, the results 
were unchanged in all patients. 7

 Effect Of Extracorporeal Shock Wave Therapy 
For Chronic Patellar Tendinopathy (Jumper’s 
Knee) And Achilles Tendinopathy.

• 8 studies investigated the effect of shockwave 
therapy in the treatment of tendinopathy.

• Rompe et al compared 25 patients treated by 
eccentric stretching exercises with 25 patients 
treated with repetitive ESWT, and the results 
showed that eccentric loading is inferior to ESWT 
in the treatment of patients with chronic Achilles 
tendinopathy. 8

• Peers KH et al compared 30 knees in 27 patients 
treated with ESWT with 24 knees in 23 patients 
treated conservatively, the results at 2 year follow-
up showed 43% excellent results for the study 
group, and none excellent results for the control 
group (P < 0.05).
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• Ultrasonographic examination showed a significant 
increase in the vascularity of the patellar tendon 
and a trend of reduction in the patellar tendon 
thickness after ESWT as compared to conservative 
treatments.9

 Discussion

• In this systematic review the result shows that 
extracorporeal shock wave therapy was effective for 
the treatment of chronic musculoskeletal conditions.

• Extracorporeal shock wave therapy was effective 
in terms of reducing pain, improving function, and 
inducing resorption of calcifications in chronic 
musculoskeletal conditions.

 How Does it Work?

• Mechanical pressure increases cell membrane 
permeability.

• Acoustic waves cause small capillaries in tissue to 
rupture, which increases growth factors to the area.

• Neovascularization or new blood supply, More 
blood = more oxygen = better healing.

• Stimulates fibroblasts for connective tissue healing, 
Tendon, ligament, fascia.

• Stimulates osteoblasts for healing and new bone 
production.

• Destroys calcifications.

 Eswt is Safe

• The safety of ESWT was also clearly supported 
by the cumulative data. There were no reports of 
serious adverse events in any of the studies included 
in this analysis.

Limitations of the Study
• All conclusions of the present study are only valid 

for those shock wave generators that were used in 
the RCTs on ESWT.

• This is particularly important considering the 
substantial variability in treatment success and rates 
of unwanted side effects found when treating the 
same clinical condition (lateral epicondylitis) with 
different electromagnetic and piezoelectric ESWT 
devices operated at comparable energy settings.

 Further Recommendation

• Further well designed trials are needed to either 
verify or refute the value of this treatment.

• The value of ESWT for more acute symptoms and 
its use in combination with other forms of treatment 
have not yet been addressed.

 Conclusion

 Extracorporeal shock wave therapy is effective for 
the treatment of chronic musculoskeletal conditions.

 EWST is often a last resort treatment once other 
less expensive treatments have failed (ie. manual 
therapy, US)

 Best results when used in conjunction with exercise.

 Positive findings for plantar fasciitis, patellar 
tendinopathy, and Achilles tendinopathy

 Mixed results for calcific tendinopathy of the 
shoulder and lateral epicondylitis.

 Acknowledgement

 I would like to thank my family, my life partner 
Dr.Urvisha Chavda & all MPT friends and their 
support & guidance.

Conflict of Interest: There was no personal or 
institutional conflict of interest for this study.

Source of Funding: No fund was needed.

Ethical Clearance: From K.K. Sheth Physiotherapy 
College, Rajkot.

Reference
1. General information about extracorporeal 

shockwave therapy. Available from: http://www.
shockwavetherapy.ca/about_eswt.htm#How_
effective_is_Focused_ESWT_0.

2. Gallo, J. Shockwave therapy for treatment of 
chronic soft-tissue lesions: an emerging technology 
worth a close look. Physical Therapy Products 
2013, 24(2), 8-10.

3. Mani-Babu, S., Morrissey, D., Waugh, C., Screen, 
H., Barton, C. The effect of extracorporeal shock 
wave therapy. American Journal of Sports Medicine 
2014, DOI:10.1177/0363546514531911.

4. Bannuru, R., Flavin, N., Vaysbrot, E., Harvey, E., 
McAlindon, T. High-energy extracorporeal shock-
wave therapy for treating chronic calcifictendinitis 
of the shoulder. Annals of Internal Medicine 2014, 
160:542-549.

5. Chen HS, Chen LM, Huang TW: Treatment of 
painful heel syndrome with shock waves. Clin 



32  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

Orthop 2001, 387:41-6.
6. Chuckpaiwong, B., Berkson, E., Theodore, G. 

Extracorporeal shock wave for chronic proximal 
plantar fasciitis: 225 patients with results and 
outcome predictors. Journal of Foot and Ankle 
Surgery 2009, 48(2), 148-155.

7. Wang CJ, Yang KD, Wang FS, Chen HH, Wang 
JW: Shock wave therapy for calcific tendinitis of the 
shoulder: a prospective clinical study with twoyear 
follow-up. Am J Sports Med 2003, 31(3):425-30.

8. Rompe JD, Furia J, Maffulli N: Eccentric loading 
compared with shock wave treatment for chronic 

insertional achilles tendinopathy. A randomized, 
controlled trial. J Bone Joint Surg-Am 2008, 
90(1):52-61.

9. Peers KH, Lysens RJ, Brys P, Bellemans J: Cross-
sectional outcome analysis of athletes with chronic 
patellar tendinopathy treated surgically and by 
extracorporeal shock wave therapy. Clin J Sport 
Med 2003, 13(2):79-83.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  33

Effect of Task-Specific Training for Patients with 
Knee Osteoarthritis

Divya Gohil1, Jyoti Vishwakarma2, Gaurang Baxi3, Tushar Palekar4

1Assistant Professor, 2Resident, 3Associate Professor, 4Principal and Professor, 
Dr. D. Y. Patil College of Physiotherapy, Dr. D. Y. Patil Vidyapeeth, Pune.

Abstract
Background: Task-specific training improves functional performance in older adults requiring assistance 
with activities of daily living (ADLs) as well as community-dwelling older adult1. While this approach 
seems appropriate for individuals with chronic knee pain, there is a lack of evidence regarding the effects 
of task-specific training to improve performance or general function in this population. This study explores 
the role of task-specific training for individuals with knee osteoarthritis (KOA), with respect to pain and 
physical functions to improve efficacy of performing ADLs and knee related Quality of Life (QOL).

Method: After Ethical approval, 60 patients clinically diagnosed with KOA having moderate difficulties 
with ADL’s were screened. Among these, 37 patients having NPRS score from 3-7 were enrolled for the 
study. 30 patients completed the treatment protocol. Pain was measured using Numerical Pain Rating Scale 
(NPRS), Knee Osteoarthritis and Other Symptoms (KOOS) was used for ADL and QOL subsets. Three 
Performance-based outcome measures selected were 30-second Chair Climb Test (30 SCRT), Timed Stair 
Climb Test (TSCT) and Floor Transfer Test (FTT).

Results: There was significant improvement (p<0.001) seen in all outcome measures. NPRS reduced from 
5.9±1.7 to 3.4±1.8, 30-SCRT repetitions increased from 9.06±3.4 to 12.76±3.82, TSCT seconds reduced 
from 27.06±7.38 to 20.76±6.38, FTT seconds reduced from 12.03±4.23 to 9.43±3.73. In KOOS, ADL 
score improved from 30.13±9.86 to 14.50±7.92 and QOL score improved from 9.4±3.03 to 4.5±1.9 after 8 
treatment sessions of functional training.

Conclusion: Task-specific training program is effective in reducing pain, improving performance and 
functional ability and quality of life in patients with KOA.

Keywords: Task-specific training, Knee osteoarthritis, Functional training, KOOS Scale, Numerical Pain 
Rating Scale (NPRS), Floor transfer Test (FTT), Activities of Daily Living (ADL)

Background
Knee osteoarthritis (KOA) is a common cause 

of knee symptoms in 10% individual above 55 years. 
Among these, 25% individuals land up with disability.1 

In India, the incidence of KOA was 28.7% in year 2016.2 
Symptoms include pain and functional disabilities, 
changes in gait, muscle weakness, and impaired 
proprioception.

Guidelines support exercise to reduce pain and 
improve function in people with KOA. Recommendations 
include strength training, mobility and flexibility 
exercises to reduce impairments which contribute 
to functional limitation and disability.3 Systematic 
reviews indicate modest benefits for pain and functional 
improvement.4,5 This may be due to an impairment-
based approach to KOA rather than preventive approach. 
Though limited joint range of motion and muscle 
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weakness may improve with exercise, these may not 
translate into improvements of activity limitation and 
participation restrictions associated with KOA.

Research suggests reductions in impairments 
may not correlate with functional improvement.6,7 

An exercise approach targeting muscle strength, joint 
mobility and balance may be insufficient to impact 
basic functional tasks, such as ambulation.7 Studies 
have explored which daily tasks are difficult to perform 
with KOA. Problematic tasks are sit-to-stand transfers, 
ascending and descending stairs, floor transfers.3 This 
study explores the effect of task-specific training for 
individuals with KOA.

Materials and Method
Ethical approval was obtained from institutional 

ethics committee. 60 patients having KOA were 
screened, 37 who met inclusion criteria were recruited 
after informed consent. 30 patients completed the study. 
Details are in figure no. 1 below.

Figure 1: Details of participant recruitment

Sample size was statistically calculated. Altman 
Criteria was used to diagnose KOA.8 Participants with 
moderate difficulty in ADLs with NPRS score from 3 to 
7 were included. Patients receiving physiotherapy, knee 
injections in preceding 30 days, any other musculoskeletal 
problems, history of myocardial infarction, or any other 
systemic, neurological disorders were excluded. Patients 
were evaluated on three tasks to determine which 
components should be focus of treatment. Rest pauses 
were included if required. 10 repetitions per set for 3-4 
sets for each component were given. Repetitions were 
increased as per patient’s tolerance. Treatment took 
around 45 minutes. Focus was on training a specific task, 
rather than treating impairments in isolation.

Outcome Measures: Pain was measured using the 
Numerical Pain Rating Scale (NRPS)9 and Knee injury 
and osteoarthritis outcome score (KOOS scale)10 and 
Three Performance based tasks3,11: 30-Second Chair 
Rise, Timed Stair Climb Test, and Floor Transfers Test.

Normality of baseline data was checked. Paired 
t-test was used for analysis within the group. P value 
was 95% confident interval.

Findings
Participant’s age ranged from 38 to 60, mean and SD 

being 50.96±1.37. One third were females and 76.66% 
had left side KOA.

Statistical analysis of outcome measures are shown 
in Table 1 below.

Table 1: Statistical analysis of outcome measures

No. Outcome Measures Pre reading Post reading T value P value

1 Numerical pain Rating scale 5.9(1.78) 3.4(1.81) 12.06 p<0.001

2 30 Second Chair Raise Test (Sec) 9.06(3.4) 12.76(3.8) -9.02 p<0.001

3 Timed Stair Climb Test (Sec) 27.06(7.3) 20.76(6.3) 6.84 p<0.001

4 Floor Transfer Test (Sec) 12.03(4.2) 9.4(3.7) 4.74 p<0.001

5 KOOS- Activity of Daily Living Subset 30.13(9.8) 14.5(7.9) 15.50 p<0.001

6 KOOS- Quality of Life Subset 9.4(3.0) 4.5(1.9) 12.81 p<0.001
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The ADL components are shown in Table 2.

Table 2: ADL Components

Activity of Daily Living (ADL) Component Pre Post T value P value

A1 Descending Stairs 2.4±0.81 1.43±0.67 7.87 p<0.001

A2 Ascending Stairs 2.1±0.93 1.03±0.49 7.94 p<0.001

A3 Rising from Sitting 2.06±0.73 .76±0.62 10.14 p<0.001

A4 Standing 1.40±0.81 .66±0.54 5.80 p<0.001

A5 Bending to floor 1.30±0.91 .46±0.57 5.00 p<0.001

A6 Walking on Flat surface 1.30±1.02 .66±0.71 4.28 p<0.001

A7 Getting in/out of car 1.6±0.93 .93±0.44 4.81 p<0.001

A8 Going shopping 2.0±0.98 1.06±0.52 5.41 p<0.001

A9 Putting on socks 1.03±0.88 .46±0.62 4.95 p<0.001

A10 Rising from bed 1.96±0.88 .90±0.66 7.06 p<0.001

A11 Taking off socks 1.16±0.91 .46±0.62 5.88 p<0.001

A12 Lying in bed 1.50±1.07 .66±0.75 6.11 p<0.001

A13 Getting in/out of bath 2.10±1.06 1.26±0.63 5.22 p<0.001

A14 Sitting 1.86±1.10 .76±0.72 5.67 p<0.001

A15 Getting on/off toilet 2.36±0.92 1.26±0.58 7.50 p<0.001

A16 Heavy domestic duties 1.66±1.12 .90±0.75 5.76 p<0.001

A17 Light Domestic Duties 1.66±1.066 .80±0.714 6.11 p<0.001

The analysis of Mean and Standard Deviation for Quality of Life (QOL) components are given in table 3.

Table 3: Quality of Life components

Component Pre Post T value P value

Q1 How Often Are you aware of your knee Problem? 3.0±0.64 2.0±0.49 12.74 p<0.001

Q2 Have you Modified your lifestyle to avoid potentially damaging 
activities to your knee?

1.96±1.03 1.03±0.66 7.39 p<0.001

Q3 How troubled are you with lack of confidence in your knee? 2.30±1.11 0.66±0.75 10.05 p<0.001

Q4 In general how much difficulty do you have with your knee? 2.23±0.81 0.93±0.58 10.14 p<0.001

Discussion
Results indicate task-specific training program gives 

effective reduction in pain and effective improvement in 
performance of specific tasks and scores on outcome 
measures.

Many patients reported clinically improvement in 
stair climbing with increased speed and less assistance, 
floor transfer with reduced discomfort and minimal 
assistance. It is possible that the alternative techniques 
allow the patients to negotiate with less pain.

There are various studies which are found to have 
effective results in managing pain symptoms in KOA. A 
systematic review and meta-regression analysis of RCTs 

for KOA concluded that exercises have positive effects 
on pain and disability.12 Another study suggested that 
task-specific exercise approaches need to be explored for 
people with KOA.7 The current study shows significant 
reduction in the NPRS score (p<0.001) after functional 
training in patients with KOA. Task-specific training has 
been reported as beneficial for the 30-second chair rise 
test.3 This was also seen in the current study. A study 
comparing traditional strengthening exercises versus 
functional task training in KOA found the ability to 
ascend and descend stairs improved in both groups.13

The KOOS has been used as a primary outcome 
measure for KOA.14,15,16 Studies have shown 
improvement on the KOOS pain and ADL subscales.14,17 
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Non-exercise components of interventions including 
medications, dietary advice, and shoe inserts have also 
been attributed to improvement in KOOS scores.18 In 
the current study, significant improvements (p<0.001) 
have been seen with KOOS scores, denoting decrease in 
the level of affection while performing ADLS.

Conclusion
Task-specific training in patients having chronic knee 

pain leads to reduction in pain, improved performance, 
functional outcomes and quality of life.
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Abstract
Leigh syndrome, also termed as sub-acute necrotising encephalopathy, is a rare, inherited progressive 
neurodegenerative disorder with characteristic pathological features usually presenting in infancy or early 
childhood.1 Leigh’s disease has very less documented evidence regarding problem solving approach for 
associated impairments and disabilities through physiotherapy management. So, here we report a case of 
a 7-year-old boy clinically diagnosed to have Leigh’s disease with delayed milestones, who underwent 
physical therapy rehabilitation for 8 weeks. Documented improvement in Gross Motor Function Measure 
(GMFM) was seen. Thus, we propose that physical therapy rehabilitation focussing on solving the associated 
impairments and disabilities might improve the functional outcome in children diagnosed with Leigh’s 
disease.

Keywords: Leigh syndrome, Physical therapy rehabilitation, Exercise, Children, Gross Motor Function, 
Functional disability
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Introduction
Leigh syndrome is a rare and progressive 

mitochondrial disorder of childhood with an incidence 
of 1:40000 live births.2 Onset of the disease presentation 
is 7 months but in 80% of children, onset is before 2 
years of age.3 Mutations of the mitochondrial genome 
or nuclear dysfunction of the respiratory chain (complex 
Ӏ, ӀӀ, ӀӀӀ, ӀV or V) or coenzyme Q is the cause of 
Leigh’s disease.4 Common clinical manifestations 
include hypotonia, dysphagia, ataxia, psychomotor 
retardation, optic atrophy, nystagmus, respiratory 
distress, marked fatigue.1 Loss of head control and other 
motor milestones occur during the first year of onset. 
Complaints of difficulty in walking, dystonia, dysarthria 
or intellectual regression are seen in the second or third 
year of life. Ultimately, respiratory symptoms become 
more consistent and respiratory failure becomes the 
highest cause of death.5

The purpose of this case report is to explain the role 
of physical therapy in speeding the recovery of a child 
clinically diagnosed with Leigh’s disease.

Case Report: The child is a 7 year old male diagnosed 
with Leigh’s disease. He was presented with difficulty in 
performing activities of daily living such as independent 
sitting, sit to stand transition, independent standing and 
walking. He was able to crawl independently, attain 
supine to sitting with minimal support and uses both 
upper limbs symmetrically. He was on physiotherapy 
treatment since he was 5 years old. He used to take 
treatment in a community set up twice a week. He was not 
regular to the treatment because of his family conditions. 
Mother was very keen to see the improvement in the 
child. They approached Physiotherapy department of 
justice K S Hegde charitable hospital on friend’s advice.

Initially assessment was taken and as the diagnosis 
was confirmed as Leigh’s disease elsewhere, assessment 
was more focussed on gross motor activities. Child’s 
ADL’s history was taken from mother and child was 
observed for various transitions. Assessment was taken 
by experienced physiotherapy faculty who is trained in 
paediatrics and NDT. On examination, weakness was 
found in bilateral gluteus maximus, quadriceps, and 
abductor muscles of hip. Trunk control was examined 
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and found to be having poor control, on standing 
weight bearing was not symmetrical on bilateral feet. 
As the child was 7 years old and cognitively sound 
(confirmed by paediatric MMSE) Task oriented physical 
therapy management primarily child centered was 
used to strengthen the weak muscles and to restore the 
delayed motor activities. Balance activities in sitting 
position, assisted sit to stand activities and vice versa 
with appropriate proprioceptive feedback were given. 
Quadriceps strengthening exercises (ball kicking), 
weight bearing and weight shifting exercises were given 
in standing and trunk control exercises were given in 
sitting and standing. Finally, gait training was given on 
the floor and followed by treadmill training which is 
shown in fig 1-4. The treatment was given during months 
on November 2017 to January 2018. Total treatment 
duration was one hour a day including 15 minutes rest in 
between the session, 6 days a week for 8 weeks.

Goal: Master X will be able to walk for 30 meters 
independently under observation to drink water in the 
physiotherapy department.

Problem List and Treatment Given: Primary 
problem faced was difficulty in sitting independently. 
Keeping the goal as to achieve independent sitting, 
pelvic alignment exercises and trunk control exercises 
were given. Difficulty to do independent sit to stand 
was the second problem faced. To achieve independent 
sit to stand, quadriceps strengthening exercises and 
assisted sit to stand with proper feedback was given. 
Difficulty in doing independent stand to sit was the 
next problem faced and to achieve that assisted stand 
to sit with proper feedback was given. Child was not 
able to stand independently for a prolonged period of 
time. To achieve this weight bearing exercises and trunk 
and pelvic control exercises were given. Independent 
walking was the last problem faced and gait training on 
floor and treadmill was given to achieve this.

 
Fig 1: made the child to stand with proper weight 

bearing at ankle with the knees straight

Fig 2: walk stance for proper weight shifts to 
improve balance and pelvic control

Fig 3: Gait training on floor with the 
therapist guiding from behind

Fig 4: gait training on treadmill with the 
therapist standing behind
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Discussion
During the course of treatment GMFM – 88 was 

taken on day 1, 4th week and at the end of 8th week. 
There was tremendous improvement in sitting, standing 
and walking components of GMFM-88 which is shown 
in table 1 and figure 5.

Table 1: GMFM-88 Goal area Scores on day 1, 
end of week 4, and at the end of 8th week.

Gmfm-88 Goal Area Day-1 End of 
4th Week

End of 
8th Week

Sitting 48% 60% 85%
Standing 25.6% 35.8% 56.4%
Walking, Running, Jumping 5.5% 8.33% 19.4%

Figure 5: Represents GMFM-88 Goal area scores. 1 represents Day 1, 2 represents end of 4th week and 3 
represents end of 8th week. X axis treatment duration, Y axis Percentage scores of GMFM-88

The improvements in sitting, standing and walking 
are primarily because of child centered task oriented 
training where he has been given freedom in choosing and 
completing the tasks. Cooperation from family members 
in maintaining the change at home by proper home 
program with involvement of child in daily activities 
was helpful in getting early recovery and preventing 
sessions to get missed. Less improvement in walking 
because we felt it’s too early to focus on independent 
gait, we believe on long term basis we can even achieve 
it. We know the fact that we cannot completely reverse 
the cause but we focussed on maintaining and improving 
active and functional movements of the child within the 
limits. We chose ICF framework in listing problems and 
giving treatment. Frequent reassessments during the 
course of treatment helped us in solving the problems 
and attaining the goal. Although we attained minute 
goals in a span of 8 weeks we believe if we follow this 
goal directed problem solving physiotherapy protocol 
we can achieve further improvement in the child.

Conclusion
Thus we conclude that a problem solving approach 

targeting the impairments and disabilities with a 
well-defined treatment regime and with thorough 
reassessments can improve the functional status in 
children with Leigh syndrome.

No ethical clearance was taken for this study 
as this is just a case report. Only consent was 
taken from the parents.

Funding: Nil

Conflict of Interest: None
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Background: Diaphragmatic myofascial release techniques are manipulative treatments that attempts to 
release tension in the fascia in which pressure is applied to muscle and fascia. Though these techniques 
are widely used in clinical practice, there is hardly any study which determined the immediate effect 
of diaphragmatic myofascial release techniques on Peak Expiratory Flow Rate and dyspnea in Chronic 
Obstructive Pulmonary disease. Hence this study was designed with the same objective.

Methodology: Sixty COPD patients were selected by convenient sampling. Outcome measures used were 
Peak Flow Meter, Modified Borg Scale. Their pre intervention peak expiratory flow rate and dyspnea was 
measured. After recording pre-intervention reading diaphragmatic myofascial release was given with 2 sets 
of 10 repetitions with one-minute interval between them. Then post-intervention outcome readings were 
recorded.

Results: The data was analyzed using student’s t-test p<0.001. Pre-intervention score for peak expiratory 
flow rate showed average (±SD) 96.5±36.72 and for Modified Borg Scale score it was 3.68 ± 0.812856. Post 
intervention data collected showed the average (±SD) of 136± 56.99 for Peak Expiratory Flow Rate and 1.78 
± 0.80 for Modified Borg Scale.

Conclusion: Study concluded that diaphragmatic myofascial release significantly improves peak expiratory 
flow rate (PEFR) (p<0.001) and reduces dyspnea in COPD patients.

Keywords: COPD, Diaphragmatic Myofascial Release, Peak Flow Meter, PEFR, Dyspnea, Modified Borg 
Scale.

Introduction
Chronic obstructive pulmonary disease is a 

progressive inflammatory disease of lung, caused 
by narrowing of small airways and emphysematous 
destruction of lung parenchyma.1It causes limitation in 
expiration further leads to air trapping and decrease in 
FVC (forced vital capacity), causing increase in (RV) 
residual volume more than the total lung capacity2 and 
lung hyperinflation. Normally diaphragm muscle fibers lie 
vertically in zone of apposition but due to hyperinflation 
it becomes more transversely oriented. This altered 
orientation makes the diaphragm’s contraction less 
effective at raising and expanding the lower rib cage and 
may even lead to a decrease in the transverse diameter 
of the lower rib cage during inspiration. It further causes 
decrease in diaphragmatic motion which is major risk 
factor for mortality in COPD patients.3

A systematic review, meta-analysis, and studies 

carried out in 28 countries between 1990 and 2004 
suggest that prevalence of COPD is higher in smokers 
and ex-smokers with>/= forty years aged also more in 
men compared to women.4According to BOLD (Burden 
of Obstructive Lung Disease) and other epidemiological 
studies, in 2010 there were about 384 million cases of 
COPD all over the world. With global prevalence of 
11.7 % .5According to WHO COPD is the fourth leading 
cause of death. Every year 3 million people die due to 
COPD.6India and china alone estimated to account for 
66% of total global COPD mortality.6In next 30 years 
prevalence of COPD is expected to rise due to increase 
in prevalence of smoking in developing countries, and 
aging population in high income countries. By 2030, 
4.5 million people will die annually from COPD and 
related conditions.7 Important risk factors include 
tobacco smoke, occupational exposure, socio-economic 
status, genetic predispositions.8 Signs and symptoms 
include cough, wheeze, exertional dyspnea, night 
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waking, post-bronchodilator forced expiratory volume 
in one second (FEV1)/forced vital capacity (FVC) 
</= 0.7confirmsairflow limitation.8 Chest radiograph 
shows increased broncho-vascular markings, lung 
hyperinflation, tubular shaped heart, widened AP 
diameter in lateral radiograph suggesting barrel chest, 
flattening of diaphragm1 which reduces the efficiency of 
respiration, thereby decreasing the ventilation causing 
health consequences. Increase in air flow resistance, air 
trapping, and hyperinflation causes inspiratory muscles 
to shorten and placed at mechanical disadvantage. Thus, 
causing reduction in the diaphragm mobility.9 Other 
changes that are associated with COPD are mucus 
hypersecretion, ciliary dysfunction, airflow limitation, 
pulmonary hyperinflation, gas exchange abnormalities, 
pulmonary hypertension, and cor pulmonale.1

Smoking cessation is one of the most important 
treatment for smokers with COPD.10 Researches done 
in developing countries on women exposed to various 
levels of indoor pollutants that are emitted from 
cooking, baking and heating with unprocessed solid 
fuels, including biomass, charcoal, have suggested 
that chronic exposures are related with chronic airway 
obstruction in adults and acute respiratory infection in 
children.Thus, reducing biomass and charcoal exposure 
will also help.11

Dyspnea, which is one of the important symptoms 
that is observed in COPD patients is associated with 
dysfunction. Therefore, focusing the treatment on 
dyspnea, might improve functional outcome.12 Teaching 
patients pursed lip breathing will reduce dyspnea by 
creating back pressure in the airways and keeps the 
airways open. Studies suggests that pursed lip breathing 
decreases the respiratory rate and the work of breathing, 
increases the tidal volume and improves the exercise 
tolerance.13

Many patients with COPD may suffer from periodic 
episodes of dyspnea so it is important for the patient to 
recognize early signs of dyspnea and various ways to 
overcome it. During such instances ask the patient to 
assume relaxed forward bent posture, this position will 
stimulate diaphragmatic breathing by pushing viscera 
forward and will help the diaphragm to descend. Pursed 
lip breathing followed by diaphragmatic breathing should 
be done in this position until the episode of dyspnea 
subsides.13selecting a treatment plan, the benefits and 
risks to the individual and the costs, direct and indirect, 
to the community must be considered.

There are various tests and tools to measure the 
amount of obstruction in COPD patients. Out of which, 
Peak flow meter is accurate tool for measuring airflow 
obstruction in COPD patients.14 And it correlates well 
with forced expiratory volume (FEV1), which is ideal 
parameter for measuring airflow obstruction (measured 
by formal spirometry).15,16

PEFR is person’s maximum speed of expiration, 
as measured with a peak flow meter, a small hand-held 
device used to monitor a person’s ability to breath out 
air. It measures the flow of air through the bronchi and 
therefore the degree of obstruction within the airways. 
It is typically measured in units of liters per minute (L/
min).

Jackson H et. al, suggested that peak expiratory flow 
rate is good at detecting patients with chronic obstructive 
pulmonary disease in the community. Spirometry 
measurements provide additional information, but are 
more complex and time-consuming, and their benefit 
in primary care has not been quantified.17 Another 
advantage is that it is portable, lightweight, compact. It 
also gives visual feedback to the patient. This helps the 
patient to get motivated and can perceive the progress by 
himself. Thus, it increases patient’s awareness of their 
disease status and control.14

Modified Borg Dyspnea scale is one of the 
assessments tool18 to assess degree of dyspnea in 
patient. It starts at number 0 where breathing is causing 
no difficulty at all and progresses through to number 10 
where breathing difficulty is maximal. Modified Borg 
Dyspnea Scale is valid and reliable to assess dyspnea. It 
is easy to use, and language used in this scale adequately 
expresses dyspnea perceived by the patient.19

In COPD patients there is a progressive limitation 
of the airflow, which causes pathological adaptation 
of the diaphragm, (the diaphragm is lowered than its 
normal position) these changes adversely affect the 
exercise tolerance. Pathological changes which occur 
are, decrease in contractile force of the diaphragm, 
decrease mechanical excursion (due to fiber shortening), 
decrease in anaerobic type fibers (type 2), increase in 
aerobic fibers. All these changes worsen as the disease 
progresses. Due to chronic lowering of diaphragm the 
nerve is stretched resulting in neuropathy. 20

With consequent shortening of diaphragm as the 
disease progresses, it results in altered respiratory 
biomechanics and length tension relationship. Literatures 
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have stated that diaphragm release techniques have been 
indicated to improve length tension relationship of the 
diaphragm to increase respiratory performance, but 
limited researches have proven this.21

There are very limited studies available on 
diaphragmatic myofascial release and as per our 
knowledge no study has been done to determine 
immediate effect of diaphragmatic release on PEFR 
and on dyspnea in COPD patients and that too in 
Indian population. Thus, present study aims to find out 
immediate effect of diaphragmatic release in COPD 
patients.

Material and Method
Design: This study was approved by Research Ethics 

committee of Pravara Institute of Medical Sciences, 
Loni (Ref. No. PIMS/CPT/IEC/2018/554). Screening 
was done and those fulfilling the inclusion criteria were 
selected by convenient sampling from department of 
medicine (ward no 32 to 39) of Pravara Rural Hospital.

Participants: The study’s inclusion criteria were 
people aged 45-90 years because COPD is uncommon in 
younger people, both gender, Dyspnea grade 2 and grade 
3 on MMRC scale, and patients willing to participate.

And study’s exclusion criteria were patient’s having 
significant or unstable cardiac, musculoskeletal or 
psychological problem, dyspnea grade 1 and grade 4 on 
MMRC scale, patients not willing to participate.

A portable peak flow meter was used to assess 
PEFR and Modified Borg Dyspnea Scale was used to 
assess Dyspnea. Age and Gender were also recorded at 
baseline.

Intervention
As per our inclusion criteria patients were selected 

by convenient sampling. Before giving diaphragmatic 
myofascial release, patient’s dyspnea score was recorded 
according to Modified Borg Scale and along with that 
PEFR (L/min) was measured with peak flow meter. 
Then patient was asked to be in supine lying position. 
Therapist was standing at the head end of the patient. 
Manual contact (pisiform, hypothenar region, and last 
three fingers) was made with underside of the costal 
cartilages of seventh to tenth ribs. While the patient 
inspires, accompanying the elevation movement of 
the ribs the therapist gently pulls the diaphragm along 
the cephalad direction. And while the patient expires, 

therapist deepens the contact towards the inner costal 
margin. This procedure was followed for subsequent 
10 repetitions, then 1 min rest was given and again 
a set of 10 repetitions was performed. After giving 
diaphragmatic myofascial release patient was asked to be 
in sitting position and again PEFR(L/min) was measured 
immediately. Also, patient was asked about the dyspnea 
and againdyspnea score was recorded.

The device was cleaned after each use. Data was 
collected from all 60 samples and further analysis was 
done to find out the results.

Findings
Effect of Diaphragmatic Myofascial Release:

Peak Expiratory Flow Rate (l/min)

The PEFR was improved post intervention. Pre-
intervention score for PEFR was recorded, it showed 
average (±SD) 96.5±36.72. Post intervention data 
collected showed the average (±SD) of 136±56.99.
Similar study was conducted by Abdelaal Ashraf AM et 
al (May 2013- August 2014) in Sadr-Al-Abasia hospital, 
Egypt to check effect of diaphragmatic and costal 
manipulation on pulmonary function and functional 
capacity in COPD patients, found that post intervention 
there is significant improvement in FEV1 FVC and 
6MWT values.22 Though outcome measures were 
evaluated with FEV1 research done by Nolan D et.al, 
suggest that FEV1 correlates well with PEFR values.16

Another study conducted by Taciano Rocha et.al in 
the physiotherapy department of Universidade Federal 
de Pernambuco, Brazil to determine the effects of 
the Manual Diaphragm Release Technique in adults 
with clinically stable COPD patients, concluded that 
the manual diaphragm release technique produced 
statistically significant improvements in diaphragmatic 
mobility(2mm-6mm), 6-minute walking distance and 
inspiratory capacity in people with COPD.3This study 
hypothesized that the manual action on underside of last 
four costal cartilages allowed the traction of the lower rib 
cage in cranial direction and that the manual compression 
of the tissues in the area of insertion of the anterior 
costal diaphragm fibers lengthened the diaphragm in its 
insertional zone and improved diaphragmatic mobility.3 

As, In COPD the orientation of diaphragm muscle fibers 
alters due to hyperinflation. This altered orientation 
makes the diaphragm’s contraction less effective at 
raising and expanding the lower rib cage and may even 
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lead to a decrease in the transverse diameter of the lower 
rib cage as patient inspires.3 Consequent shortening of 
diaphragm, as the disease progresses, it results in altered 
respiratory biomechanics and length tension relationship 
of the diaphragm,21 as diaphragmatic myofascial release 
helps to improve length-tension relationship4 and 
diaphragmatic mobility3 these changes might allow the 
diaphragm to work efficiently and increase the patient’s 
ability to exhale and thus improves Peak expiratory 
flow rate of the patient. Our study may have reported 
an increase in PEFR because of use of similar technique 
and repetitions of diaphragmatic myofascial release.

Modified Borg Dyspnea Scale

Pre-intervention score for Modified Borg Scale 
score was 3.68 ± 0.81. Post intervention data collected 
showed the average (±SD) of 1.78 ± 0.80 for Modified 
Borg Dyspnea Scale. Which suggest that there was 
decrease in degree of dyspnea perceived by the patient. 
(P<0.001)

In a study done by Yelvar GDet.al, suggested 
that Diaphragmatic release may cause activation of 
parasympathetic system which regulates relaxation, 
thus, reducing dyspnea. Also, respiratory muscle length 
and thoracic cage flexibility increases, reducing the 
work of breathing and development of dyspnea in COPD 
patients.23

Comparing the post interventional PEFR and 
dyspnea scores, the study proved that diaphragmatic 
myofascial release was significant in improving PEFR 
values and decreasing dyspnea perceived by the patient.

Conclusion
Study concluded that diaphragmatic myofascial 

release significantly improves peak expiratory flow rate 
(PEFR) and reduces dyspnea in COPD patients.

Ethical Clearance taken from Research Ethics 
committee of Pravara Institute of Medical Sciences, 
Loni (Ref. No. PIMS/CPT/IEC/2018/554).
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Abstract
Background: The purpose of this study was to determine the effect of traditional toys exercises as an adjunct 
to hand therapy to improve functional outcome of hand in children’s with post traumatic forearm bone 
fracture.

Method: An experimental study was conducted on 10 post traumatic forearm bone fracture children with 
age range 5-11 years which were selected as per inclusion and exclusion criteria. Before and after treatment 
subjects were assessed by goniometry (ROM), Manual muscle testing (MUSCLE STRENGTH) and 
Michigan hand outcome questionnaire (FUNCTIONAL OUTCOME).

Results: The statistical analysis showed extremely significant improvement in ROM muscle strength and 
functional outcome with p value <0.0001

Conclusion: The study showed improvement in functional outcome of hand in subjects with forearm bone 
fracture.

Keywords: Traditional toys exercises, forearm bone fracture, children.

Introduction
The shaft of ulna and shaft of radius are included 

in forearm fracture. Galeazzi and Monteggia fracture 
can also occur. The classifications of forearm fracture 
are according to fracture pattern location, angulation, 
and displacement. Fall on outstretched hand, direct blow 
during road traffic accident this can be the mechanism 
of injury.1, 2

Children are more prone for forearm type of 
fracture3. It can be due to direct fall, 75% involve the 
distal one third of forearm4.The clinical feature of 
forearm bone fracture are pain, swelling, deformity 

and loss of function2. Most of the fractures in children 
have been treated by closed anatomical reduction and 
immobilization in a cast5. Fracture healing can be 
similar to the healing of soft tissue wounds, except that 
soft tissue heals with fibrous tissue and end result of 
bone healing is mineralised mesenchymal tissue that is 
bone fracture2. Healing is quick and the fractures have 
an excellent capacity to spontaneously correct residual 
axial deformities during the growing years6, 7. Treatment 
of choice for isolated ulna fracture both bone forearm 
fracture is cast immobilization, because of this the 
interosseous space is maintain with forearm in neutral 
rotation and long arm cast with elbow in 900 of flexion 
is general treatment of choice for middle one third 
fracture1.The complication of forearm bone fracture 
are stiffness, malunion, refracture, cross union, vascular 
complication (rare) 8.

Physiotherapy interventions for treating 
immobilization are paraffin wax bath, active exercises, 
and mobilization9.
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Children appreciate the possibilities for activities 
and looks of the product. Toys are a part of child’s 
growing age. They are fascinated by various colourful 
toys and readily get attracted to it. Making the child use 
therapeutic tools will not give us the desired result as the 
child get bored after a while. If toys are used as a part of 
hand rehabilitation, it will act as a biofeedback; they will 
use them as a part of their play and unknowingly perform 
the desired movement thereby giving us the desired 
result. Incorporating toys in hand therapy rehabilitation 
maybe motivating to children.10

Hand is an important unit of upper limb. Any 
injury to hand like forearm fracture will affect hand 
functioning, so faster rehabilitation is required. So this 
study was carried out with the aim to see the combine 
effect of paraffin wax bath, Maitland mobilization and 
the traditional toys exercise on functional outcome of 
hand.

Material and Methodology
An ethical clearance was taken from institutional 

ethical committee of KIMSDU Karad prior to initiation 
of the study. An Experimental study was conducted 
at physiotherapy department of Krishna College of 
physiotherapy. Total 10 post traumatic forearm bone 
fracture childrens were taken by the simple random 
sampling method and as per inclusion, exclusion criteria 
for study. Inclusion criteria was- age 5-11years, both 
males and females, injury to forearm bone immobilised 
in pop cast, stiffness of hand and wrist, exclusion criteria 
was- tendon injuries of hand, loss of sensation in hand 
and nerve injuries. Written informed consent was taken 
and whole study was explained to them .Subjects were 
treated with the paraffin wax bath, mobilization, and 
traditional toys exercises for 4 days per week for 6 
week. The interpretation of study was done on the basis 
of comparing pre test and post test assessment.

Results
Statistical Analysis: The statistical analysis was 

done by using paired t test for comparing the pre and 
post interventional data. The INSTAT soft ware was 
used for the same.

RANGE OF MOTION (Measured By Universal Goniometer)

Table No. 1

Range of motion Pre interventional Post interventional T Value P Value Result

Wrist Flexion 40.4±7.560 45±7.659 12.393 <0.0001 Extremely significant

Wrist Extension 45.5±5.169 49.1±5.646 7.216 <0.0001 Extremely significant

radial Deviation 12.6±2.221 16.3±2.869 10.091 <0.0001 Extremely significant

Ulnar Deviation 15.1±5.763 19.7±5.293 12.393 <0.0001 Extremely significant

Forearm supination 50.7 ±16.097 54.7±16.634 7.171 <0.0001 Extremely significant

Forearm pronation 52.6 ±17.083 58 ±17.114 5.511 0.0004 Extremely significant

Finger Flexion 52.2±21.017  56.3±20.133 6.781 <0.0001 Extremely significant

Finger Extension 27.7±8.341 32±8.300 12.836 <0.0001 Extremely significant

i) Wrist flexion: The pre interventional wrist flexion 
ROM was 40.4±7.560 and the post interventional 
wrist flexion ROM 45±7.659.The p value was 
<0.0001 which was statistically extremely 
significant (t = 12.393). This showed improvement 
in wrist flexion ROM post intervention.

ii) Wrist extension: The pre interventional wrist 
extension ROM was 45.5±5.169 and the post 
interventional wrist extension ROM 49.1±5.646. 
The p value was <0.0001 which was statistically 

extremely significant (t = 7.216). This showed 
improvement in wrist extension ROM post 
interventional

iii) Wrist radial deviation: The pre interventional 
wrist radial deviation ROM was 12.6±2.221 and 
the post interventional wrist radial deviation ROM 
was16.3±2.869 .The p value was <0.0001 which 
was statistically extremely significant (t =10.091). 
This showed improvement in wrist radial deviation 
ROM post interventional.
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iv) Wrist ulnar deviation: The pre interventional wrist 
ulnar deviation ROM was 15.1±5.763 and the post 
interventional wrist ulnar deviation ROM was 
19.7±5.293 .The p value was <0.0001 which was 
statistically extremely significant (t = 12.393). This 
showed improvement in wrist ulnar deviation ROM 
post interventional.

v) Forearm supination: The pre interventional forearm 
supination ROM was 50.7 ±16.097and the post 
interventional forearm supination ROM was 
54.7±16.634 .The p value was <0.0001 which was 
statistically extremely significant (t =7.171). This 
showed improvement in forearm supination ROM 
post interventional.

vi) Forearm pronation: The pre interventional forearm 
pronation ROM was 52.6 ±17.083 and the post 
interventional forearm pronation ROM was 58 

±17.114 .The p value was 0.0004 which was 
statistically extremely significant (t = 5.511). This 
showed improvement in forearm pronation ROM 
post interventional.

vii) Finger flexion: The pre interventional finger flexion 
ROM was 52.2±21.017 and the post interventional 
finger flexion ROM was 56.3±20.133.The p value 
was <0.0001 which was statistically extremely 
significant (t =6.781). This showed improvement in 
finger flexion ROM post interventional.

viii) Finger extension: The pre interventional finger 
extension ROM was 27.7±8.341and the post 
interventional finger extension ROM was 32±8.300 
.The p value was < 0.0001 which was statistically 
extremely significant (t =12.836). This showed 
improvement in finger extension ROM post 
interventional.

Manual Muscle Testing
Table No. 2

MMT Pre interventional Post interventional T value P Value Result

Wrist Flexors 0.6±2.271 3.1±0.5676 3.101 0.0127 considerable significant

Wrist Extensors -0.3±2.869 3±2.160 2.538 0.0318 considerable significant

Finger Flexors 1.4±2.119 3.4±0.5164 2.928 0.0168 considerable significant

Finger Extensors  1±2.582 3.4±0.6992 2.882 0.0181 considerable significant

Hand Grip 33.1±8.999 39.4±8.316 7.465 <0.0001 Extremely significant

i) Wrist flexors: The pre interventional wrist flexors 
strength was 0.6±2.271 and the post interventional 
wrist flexors strength was 3.1±0.5676 .The p value 
was0.0127 considered statistically significant (t = 
3.101). This showed improvement in wrist flexors 
strength post interventional

ii) Wrist extensors: The pre interventional wrist 
extensors strength was -0.3±2.869 and the post 
interventional wrist extensors strength was 3±2.160 
.The p value was 0.0318 which was considered 
statistically significant (t =2.538). This showed 
improvement in wrist extensors strength post 
interventional

iii) Finger flexors: The pre interventional finger flexors 
strength was 1.4±2.119 and the post interventional 
finger flexors strength was 3.4±0.5164 .The p value 
was 0.0168 considered statistically significant (t = 

2.928). This showed improvement in finger flexors 
strength post interventional

iv) Finger extensors: The pre interventional finger 
extensors strength was 1±2.582 and the post 
interventional finger extensors strength was 
3.4±0.6992.The p value was 0.0181 which was 
considered statistically significant (t =2.882). This 
showed improvement in finger extensors strength 
post interventional

v) Hand Grip Strength: The pre interventional 
Hand Grip Strength was 33.1±8.999 and the 
post interventional was Hand Grip Strength 
39.4±8.316 .The p value was <0.001 which was 
statistically extremely significant (t =7.465). This 
showed improvement in Hand Grip Strength post 
interventional.
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Michigan Hand Outcome Questionnaire

Table No. 3

Michigan hand outcome 
questionnaire

Pre interventional Post interventional T Value P Value Result

Left hand(5) 123.2±9.602 134.6±7.057 4.231 0.0134 considerable significant

Right hand(5) 114.8±9.011 132.6±7.092 7.069 0.0021 Considerable very 
significant

i) MHOQ of left hand: The pre interventional 
MHOQ of left hand was 123.2±9.602 and the post 
interventional MHOQ of left hand was 134.6±7.057.
The p value was 0.0134 considered statistically 
significant (t = 4.231). This showed improvement in 
MHOQ of left hand post interventional.

ii) MHOQ of right hand: The pre interventional 
MHOQ of right hand was 114.8±9.011 and the 
post interventional MHOQ of right hand was 
132.6±7.092.The p value was 0.0021 which was 
considered statistically very significant (t =7.069). 
This showed improvement in MHOQ of right hand 
post interventional

Treatment
• A 35-45min of protocol was given comprising of 

traditional toys exercise, Paraffin wax bath and 
Maitland mobilization. The treatment began by 
giving the patients paraffin wax bath which will be 
followed mobilization.

Disscussion
This research was undertaken with the aim and to 

study the effect of traditional toys exercises as an adjunct 
to hand therapy following post traumatic forearm bone 
fracture children.

10 subjects (1 female, 9 males) diagnosed as forearm 
bone fracture and managed conservatively of age group 
5 to 11 years approaching to OPD of Krishna College of 
physiotherapy participated in the study. Subjects were 
selected as per the inclusion and exclusion criteria.

Paraffin wax bath, Mobilization, Traditional toys 
exercises, intrinsic muscle strengthening were the 
exercises included in treatment session. Treatment 
session- 4 days per week for 6 Paraffin wax applied prior 
to the mobilization and exercise9.

Pre and Post-test Range of motion11, Manual muscle 
testing12, 13, Michigan hand outcome questionnaire14 

assessment was taken. The interpretation of the study 
was done on basis comparing pre-test and post-test 
assessment of range of motion. Thus the study was 
concluded by statistical analysis of the outcome 
measures. Statistical analysis was done using paired’ 
test. The average age of the study was 9.5 years.

In the study the pre interventional values of 
wrist flexion ROM was 40.4±7.560 and the post 
interventional wrist flexion ROM 45±7.659 (t=12.393, 
p<0.0001 extremely significant).The pre interventional 
wrist extension ROM was 45.5±5.169 and the post 
interventional wrist extension ROM 49.1±5.646 
(t=7.216, p<0.0001extremely significant).

The pre interventional wrist radial deviation 
ROM was 12.6±2.221 and the post interventional 
wrist radial deviation ROM was16.3±2.869 (t= 
10.091,p<0.0001extremely significant).The pre 
interventional wrist ulnar deviation ROM was 15.1±5.763 
and the post interventional wrist ulnar deviation 
ROM was 19.7±5.293 (t=12.393, p<0.0001extremely 
significant).

The pre interventional forearm supination 
ROM was 50.7 ±16.097 and the post interventional 
forearm supination ROM was 54.7±16.634 (t=7.171, 
p<0.0001extremely significant).The pre interventional 
forearm pronation ROM was 52.6 ±17.083 and the post 
interventional forearm pronation ROM was 58 ±17.114 
(t=5.511, p is 0.0004 extremely significant).

The pre interventional finger flexion ROM was 
52.2±21.017 and the post interventional finger flexion 
ROM was 56.3±20.133 (t=6.781, p<0.000extremely 
significant). The pre interventional finger extension 
ROM was 27.7±8.341and the post interventional finger 
extension ROM was 32±8.300 (t=12.836, p<0.0001 
extremely significant).

The pre interventional wrist flexor strength was 
0.6±2.271 and the post interventional wrist flexors 
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strength was 3.1±0.5676 (t=3.101,p is 0.0127) .The pre 
interventional wrist extensors strength was -0.3±2.869 
and the post interventional wrist extensors strength was 
3±2.160 (t=2.538, p 0.0318 considered significant).

In the study the pre interventional values of 
finger flexors strength was 1.4±2.119 and the post 
interventional finger flexors strength was 3.4±0.5164 
(t=2.928,p is 0.0168 considered significant).The pre 
interventional finger extensors strength was 1±2.582 
and the post interventional finger extensors strength was 
3.4±0.6992 (t=2.882, p is 0.0181 consider significant).

In the study the pre interventional values of 
Hand Grip Strength was 33.1±8.999 and the post 
interventional was Hand Grip Strength 39.4±8.316 
(t=7.465, p<0.0001extremely significant).

In the study the pre interventional values of MHOQ 
of left hand was 123.2±9.602 and the post interventional 
MHOQ of left hand was 134.6±7.057 (t=4.231,p is 
0.0134 considered significant).The pre interventional 
MHOQ of right hand was 114.8±9.011 and the post 
interventional MHOQ of right hand was 132.6±7.092 
(t=7.069, p is 0.0021 very significant).

Mobilization techniques helped to reduce pain 
due to its neurophysiologic effect on the joint and also 
helped to maintain extensibility of articular, periarticular 
structure due to its biomechanical effect which is focused 
directly on the tension of periarticular tissue to prevent 
complication resulting from immobilization and trauma. 
Mobilization techniques helped to reduce post traumatic 
stiffness and increase range of motion15.

Paraffin wax bath therapy provides superficial 
heating to tissues. It increases the local circulation to 
the area, to reducing joint stiffness, post immobilization 
stiffness, reducing pain and increase range of motion and 
improve circulation and promotes relaxation9,16,17,18. To 
obtain a slight resistance, to facilitate the performance of 
exercises such as soft exercise dough made from flour, 
water, salt and liquid paraffin used by patients which 
approximately took them to perform exercise19,20. As 
per study done by Myriam Villeneuve21 and co-workers 
suggest that piano exercises helped to improve gross 
manual dexterity as well as there is more functional use 
of hand in exercises21.

After distal radius fracture, there are limitations in 
wrist movement. This is usually common. along with this 
there may be deficit in joint proprioception .Due to less 

joint position sense a narrative review on proprioception 
of wrist suggest possible role proprioceptive re-education 
with wrist injuries22,23.

The games like tilt maze, can be used as skilled 
therapy technique following distal radius fracture. Thus 
addressing proprioceptive deficit encouraging wrist 
range of motion23.

Limitations of study were Small sample size, Short 
duration of study; it was done as pilot study. Further 
studies can be done with a large sample size. The study 
can be done with longer duration and long term follow 
up. Further studies can be done in adults.

Conclusion
The study concluded that there was statistically 

significant effect of traditional toys exercises as an 
adjunct to hand therapy following post traumatic forearm 
bone fracture in children.
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Abstract
Introduction: Smartphone is a device which has features of both a computer and a mobile device. These new 
technologies appear to be associated with greater integration into peer groups and even increased cognitive 
abilities such as faster task-switching. Mobile phones adoption is increasing amongst elderly population and 
the potential benefits of mobile phone usage. Over the age of 65, 1 in every 3 adults will suffer from fall, 
and given the explosion in the number people living today over 65 years of age, falls are major healthcare 
crisis. Mobile phone users adapt their visual search behavior and gait to incorporate mobile phone use in a 
safe manner when negotiating static floor based obstacles. It’s improving their balance while using phones.

Objectives: The main objective of this study is to evaluate the effect of Smartphone usage on Cognition and 
balance on geriatric individuals.

Method: 135 geriatric individuals in the age group of 60-75 are selected having a graduate degree and are 
using smart phone. Individuals should have independent according to Functional independence scale. After 
the selection on the basis of criteria, geriatric individuals will be divided into 3 groups of 45 each. Group A 
will be the subjects who do not use smart phone, Group B will be the subjects who use smart phone less than 
4 hours and Group C will be the subjects who use smart phone more 4 hours. All the three groups will be 
measured for cognition with the help of Addenbrooke Cognitive Examination and balanced will be assessed 
through Berg Balance Scale.

Statistical Analysis: Descriptive Statistics, ANOVA test.

Keywords: Smartphone; Cognition; Balance; Geriatric individuals

Introduction
According to Lusekelo et al.1 a Smartphone is 

a device which has features of both a computer and a 
mobile device (cell phone). Unlike a normal mobile 
device a smart phone has a vast amount of both local 
storage and memory. Smart phones have operating units 
like computers. Smart phones act as mobile entertainment 
units where a user can: watch videos, listen to music, 
update blogs, as well as audio and video blogging

Kathryn2 proposed that adaptations to these new 
technologies appears to be associated with greater 
integration into peer groups and even increased cognitive 
abilities such as faster task-switching. Mobile phones 
also can be considered as memory aids for compensating 
aging-related memory decline. Symmetric vestibular 
sensory hair cell loss, declining visual acuity and 

declining muscular strength and mobility are age-related 
changes to humans balance system.

Susan et al.3 suggested that cognition is act or 
process of knowing including both awareness and 
judgment. It is a process by which an organism becomes 
knowledgeable. It is influenced by one’s personality 
characteristics, emotional factors, and subjectivity. It 
is one of the most significant factors in determining an 
individual’s way of dealing with one’s world.

According to Konard et al.4 over the age of 65, 1 
in every 3 adults will suffer from fall, and given the 
explosion in the number people living today over 65 
years of age, falls are major healthcare crisis.

Brittany et al.5 explained that balance can be defined 
as the ability of an individual to maintain the position of 
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their body, center of gravity, within specific boundaries 
of space.

Hrysomallis et al.6 proposed that the maintenance 
of balance is essential in the prevention of injuries 
and this ability depends on proprioceptive input from 
mechanoreceptors in the capsule, ligament, muscle and 
tendon, in addition to vestibular and visual input to the 
central nervous system. This input is used to provide the 
appropriate neuromuscular response. Alteration in any 
of these inputs would disturb balance and increase the 
risk of injury.

Hyong et al.7 suggested that Smartphone using 
during walking, such as listening to music, sending a 
massage, web surfing, or playing game, is considered 
to affect the dynamic balance ability necessary for 
functional activities.

Matthew et al.8 suggested that Mobile phone users 
adapt their visual search behavior and gait to incorporate 
mobile phone use in a safe manner when negotiating 
static floor based obstacles. It’s improving their balance 
while using phones.

Plaza et al.9 proposed that mobile phones adoption 
is increasing amongst elderly population and the 
potential benefits of mobile phone usage, apart from 
being a convenient means of communication, includes 
maintaining relationships with the social contacts as 
well as of entertainment and mental stimulation. Besides 
games and audio-visual player functions of mobile 
phones offer entertaining mental exercises.

Nichola et al.10 proposed that the Internet, with 
its breadth of information and resources, provides an 
important tool for the rapidly increasing older population 
to lead independent lives, to keep in touch with friends 
and family through e-mail, and to make informed 
decisions on many issues from health information to 
travel and hobby interest. 

Material and method: Study Design: This study is 
of Cross-sectional design.

Sampling Technique: The subjects will be selected 
by Purposive sampling

Source of Data: Subjects will be taken from in and 
around the Ludhiana.

Eligibility
Inclusion Criteria

• Subjects with age group of 60-75 years

• Able to communicate

• Use Smartphone

• Education should be at least 12th class or more.

• Subjects who were independent according to 
functional independence measure (FIM).

• Urban population taken

Exclusion Criteria

• Auditory, visual or perceptual deficits

• Any pathologies of lower limbs, upper limb and 
spine

• Surgical operations in lower limb and upper limb

• Sensory loss

• Any neurological conditions

Procedure
Based on the Inclusion and Exclusion criteria 

135 Elderly subjects will be enrolled for the study by 
purposive sampling. Informed consent will be obtained 
from all the subjects. The subjects will be divided into 
3 groups A, B and C of 45 each both male and female.

Group A, 45 subjects not using Smartphone. Group 
B, 45 subjects using Smartphone less than 4 hours per 
day. Group C, 45 subjects using Smartphone more than 
4 hours per day.

Berg Balance Scale and Addenbrookes Cognitive 
Examination are used to assess the Cognition and 
Balance.

Findings: Data was meaningfully assorted 
through calculation of Mean and Standard Deviation 
and ANOVA and T test. “ANOVA” test was used to 
investigate usage effect of using smart phone on balance 
and cognition in elderly people. The level of significance 
for all statistical tests was set at p<0.05 followed by least 
significant difference test for comparisons in case of 
significance. The level of significance for all statistical 
tests was set at P-value less than 0.05. The comparison of 
Berg Balance Scale and Addenbrooke Cognitive scale 
score was examined first to determine the potential effect 
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of smart phone usage on outcome of the study. The 
relation between Berg Balance score and Addenbrooke 
Cognitive score in elderly people was significant in three 
groups.

The Means ± SD value of the group A is 66.13±3.35 
and group B is 64.56±3.77 and group C is 65.98±3.38. 
The descriptive values of the age variable are higher than 
p-value and result are non-significant in age variable. 
There were no statistically significant differences between 
subjects in all groups concerning age.

The Mean± SD of group A is 33.58±0.62, group 
B is 37.49±0.89 and group C is 51.64±1.07 of Berg 
Balance Scale. There is significant difference between 
the groups as the p value comes be zero. The result is 
highly significant.

The Mean±SD of the Attention is 15.53±0.59 of 
group A, 16.47±0.50 group B, 17.98±0.15 group C, 
Memory is 12.53±1.80 group A, 16.84±0.60 group B, 
20.98±1.18 group C, Fluency is 4.80±0.40 group A, 
9.47±0.69 group B, 12.69±0.73 group C, Language is 
17.73±1.07 group A, 20.58±0.87 group B, 24.51±0.55 
group C, Visualspatial 16.00±0.00 group A, 16.00±0.00 
group B, 16.00±0.00 group C. the overall score of the 
ACE-III is 66.60±1.83 group A, 79.36±1.85 group B, 
92.16±1.04 group C. The result was significant in ACE-
III as the p value comes to be zero

Discussion
The reason behind the good score of group C 

could be activation of the prefrontal area which is 
mostly responsible for executive function of the brain. 
Activation of prefrontal area may also improves balance 
activities and reduce risk of falls.

Takeuchi et al11 mentioned in their study that 
although to our knowledge, there are no reports of PFC 
activation during cell-phone or smart phone use while 
walking; findings about other dual tasks indicate that 
smart phone use while walking may also activate the 
PFC owing to increased demand on executive functions. 
PFC activation might be related to the allocation of 
attention between cognitive and physical performances 
during dual tasks.

The prefrontal cortex is a major subdivision of the 
cerebral cortex, which plays a critical role in mediating 
complex processes such as attention, planning, decision 
making, emotion, and personality as mentioned by 
Morecraft et al12.

Futhermore, findings from clinical observation 
emphasize the crucial role played by the cerebral cortex 
particularly the frontal lobe, in human balance and 
locomotors control as mentioned by Nutt et al13.

According to Suzuki et al14 found the activation of 
prefrontal cortex in locomotors control while adjusting 
walking speed on the treadmill.

As postulated by Hyounk15 Walking and working 
while using different functions of the smart phone may 
be called dual tasking or multitasking.

Performing two tasks at the same time is called 
dual tasking, while performing more than two tasks 
simultaneously is referred to as multitasking as 
mentioned by Won16.

According to Yogev et al17many studies have 
reported that dual tasks activate the prefrontal cortex 
(PFC), which plays roles in executive functions such as 
attention and multi-tasking.

Miremilan18 stated that many Studies have found 
that dual tasks, such as verbal fluency or calculating 
during walking, activate the PFC. Dual tasking increased 
brain activation in prefrontal areas during walking in 
young adults.

Yahya et al19 mentioned that Dual-task cost has 
been correlated with cognitive function, in particular, 
attention and executive function.

Roudia et al20 found in his study that training-related 
benefit to gross motor performance that stem from a 
cognitive training protocol. The present results offer a 
method of enhancing one specific aspect of executive 
functioning, dual-task coordination, that may in turn 
improve physical status and mobility.

Yoon et al21 found that A 12-week cognitive activity 
combined with physical exercise (CAE) program 
resulted in improvements in balance, memory and QOL. 
Therefore, some older adults with dementia have the 
ability to acquire effective skills relevant to daily living.

Svoboda et al22 found that 10 individuals with ABI 
could learn how to use PDAs and smart phones, and that 
their use was associated with improvement in everyday 
memory functioning.

Although there are now just a few randomized 
controlled studies on the use of smart phone apps for the 
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cognitive training of the elderly as mentioned by Shin et 
al23. If compared with the smart phone app focused on 
physical training, the findings indicate that smart phone 
apps have a promising potential for the enhancement 
of cognitive competences of older people, specifically 
for the improvement of their working memory and 
reasoning skills. The result indicate that the smart phone 
apps thanks to their independence on time and place may 
serve as good intervention tools for cognitive training of 
older individuals as mentioned by Kilmova et al24.

Conclusion
The present study concluded that the smart phone 

have a good impact on cognition and balance in elderly 
those who use smart phone more than 4 hours. The 
results are statistically significant in group who use 
smart phone more than 4 hours as compared to other 
two groups who use less smart phone and not use smart 
phone. However the impact of smart phone on cognition 
and balance is statistically significant. In case of the age 
results are clinically non-significant.

So it can be concluded from the current study that 
smart phone has a positive effect on cognition and balance 
in elderly individuals. And smart phone can be used in 
clinical and rehabilitation program to improve both the 
cognition and the balance in elderly individuals. Using 
smart phone in rehabilitation will help in improving 
balance and cognitive abilities of elderly people. The 
positive outcome of smart phone will help in reducing the 
dependency of elderly people and help them to become 
independent and also reduce the risk of falls which are 
common in older people due to aging. These positive 
impacts of smart phone on cognition and balance will 
help in improving executive functioning through which 
the can cope up with age related declining factors and 
become independent.

Limitations
1. Sample size is small.

2. Area is limited. Subjects were only taken from 
Ludhiana.

3. Cognition and balance can be checked on specific 
smart phone functions e.g. messages, video calls, 
and other smart applications.

4. Exact timing of hours is not being considered.

5. Examination of muscle activity and biomechanics 
of the body is not considered.

Future scope
1. Scale or questionnaire can be filled from rural and 

illiterate population they will give different results.

2. Time period of smart phone usage can be taken in 
other time units.
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Abstract
Study Design: Comparative Study Design.

Background: Piriformis, a key internal rotator of the hip which develops muscular imbalance due to overuse 
and pressure. The eccentric contraction lead to loading of the piriformis muscle when the hip is excessively 
abducted and internally rotated causing over lengthening and compression on the muscle, which in turn 
causes several disabling conditions like low back pain, sciatica and much more.

Objective: Hence, the present study was conducted to see the prevalence of Piriformis tightness in young 
adult females, to compare the effects between two definitive forms of treatments which are passive stretching 
(STR) and myofascial release (MFR) on improving the flexibility of Piriformis muscles.

Procedure: In this study, 30 individuals were assessed for tightness and then recruited on the basis of 
inclusion and exclusion criteria. Individuals were sorted into two groups A and B. Pre and post assessment 
was taken by Range of Motion.

Result: Significant improvement in flexibility of Piriformis muscle was found post intervention compared to 
pre-intervention in both the groups (p<0.001). However greater improvement in flexibility was seen in group 
B (Myofascial Therapy) when compared to group A (passive stretching).

Conclusion: The effect of Myofascial release on piriformis flexibility is a more effective than passive 
stretching.

Keywords: Flexibility, Internal Rotator, Myofascial Release (MFR), Piriformis, Passive Stretching (STR), 
Range of Motion (ROM).

Introduction
Piriformis muscle is flat muscle which lies below 

and parallel to the posterior border of the gluteus 
medius. The muscle originates of the from the pelvic 
surface of the middle three pieces of the sacrum, by three 
digitations and upper margins of the greater sciatic notch 
and insertion of the rounded tendon occurs at the apex 

of the greater trochanter of the femur.1 It acts as external 
rotator of the hip below 60 degrees and internal rotator 
above 60 degrees, thus making it a key internal rotator 
of the hip joint.2

Piriformis muscle tightness is often confused with 
Piriformis Syndrome which is defined as neuritis of 
sciatic never caused by an injured or irritated piriformis 
muscle3 whereas tightness is simply the shortening 
of the length of the muscle due to sedentary lifestyle. 
There are various disabling conditions caused due to 
a simple tightness of Piriformis muscle like low back 
pain, sciatic nerve pain through muscle hypertrophy or a 
nearby anomaly due to its anatomically closeness to the 
sciatic nerve, pain and allesthesia in hip, thigh, calf and 
foot are symptoms that commonly occur in Piriformis 
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syndrome.4 It also becomes hence making difficult to 
differentiate from other disease related to hip- spine 
hence making it difficult to diagnose.

Overuse and pressure on the muscle leads to 
muscular imbalance which in turn leads to chronic pain 
development in the lower back region. The piriformis 
muscle consists of type 1 fibers which often tend to 
develop shortness or tightness when is muscle is under 
stress. The eccentric contraction during functional 
activities can lead to loading of the piriformis muscle 
when the hip is excessively abducted and internally 
rotated causing over lengthening and greater eccentric 
load compression on the muscle.2

The conservative treatment for the tightness of the 
muscle includes NSAIDs, muscle relaxants, hot/cold 
fermentation and to lengthen the muscle by stretching or 
by releasing the fascia covering the muscle.

Stretching has mainly two components by increasing 
the resting length of the muscle and decreasing the 
compression force on the sciatic nerve. Relaxation 
post stretching is explained as a reciprocal inhibition 
mechanism of the automatic motor neurons which occur 
in antagonist muscles. Passive stretching of Piriformis 
muscle is given by first flexing the hip at 90 degree then 
adduction of the hip and lastly external rotation of the 
hip, this is known as the Adduction stretch. This stretch 
will be sustained for 15-30 seconds and then relaxed. 5 
Each stretch will be repeated 3 times per session, daily 
one session for 3 days.

The other treatment preferred is by myofascial 
release of the Piriformis muscle. Myofacial release is an 
example of manual therapy which has recently gained 
a lot of attention and popularity, also is widely used by 
practitioners. The technique involves application of a low 
load- long duration stretch to the myofascial complex 
which intends to restore the optimal length, decrease 
pain and improve functional mobility of the muscle. 
Direct technique MFR is either given by knuckles or by 
elbow or by other tools to slowly sink into the fascia 
and the pressure is applied is a few kilograms of force to 
contact the restricted fascia, apply tension or stretch the 
fascia.6 The release will be given for 3 minutes 3 times 
per session and for 3 session on alternative days.

To avoid bias in the study the body composition or 
the BMI of the participating females would be under 
normal to obesity class 1. Body mass index (BMI) is 
a simple index of weight-for-height that is commonly 

used to classify overweight, underweight and obesity in 
adults. It is defined as a person’s weight in kilograms 
divided by the square of his height in meters (kg/m2).7

Method
Ethical clearance was obtained from the 

Institutional Ethical Committee. Individuals who 
came to the physiotherapy OPD and college were 
screened. Approximately 100 females were screened. 
30 individuals meeting the inclusion criteria and who 
were willing to participate in the study were included. 
Individuals height and weight were recorded to find the 
body composition. Then the individuals were sorted 
in the control group by chit method. There were two 
groups:

1. Group A receiving Passive stretching (STR)

2. Group B receiving Myofascial release (MFR)

Inclusion Criteria

1. Females of age group 20-40 years.

2. Females with piriformis tightness

Exclusion Criteria

1. Post-partum females

2. Recent Hip Trauma or injury

3. Recent Abdominal Surgery

4. Pregnant Females

5. Congenital anomalies

The subjects were then assessed for the outcome 
measure using Hip ROM pre-intervention. After this 
procedure, STR and MFR was administered to them for 
a session post which individuals were assessed again for 
the said outcome.

Intervention Procedure
Before starting with the intervention procedure 

were instructed not to undergo any other intervention for 
piriformis tightness.

Testing For Tightness
Subject position: Subject in high sitting, the leg 

being tested is supported by the therapist. Action: knee 
extension, hip adduction and internal rotation.
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Fig 1: Starting Position

Fig 2: End Position

Test procedure

Treatment Protocol – 1 session with pre and post 
assessment.

Group A: Passive stretching – Adduction stretch

Subject’s position: supine

Therapist position: on the side of the leg where the 
stretch is to be given.

Technique:

Step 1: flexion of hip at 90 degree

Step 2: adduction of the hip

Step 3: external rotation of the hip

Duration: Stretch was sustained for 30 seconds and 
repeated 3 times in a session.

Stretching technique:

Group B: Myofascial Release

Subject’s position: Prone

Therapist’s position: Standing beside the subject at 
the waistline, working on the contralateral side.

Technique: Piriformis muscle was located by 
an imaginary line drawn between the midpoint of the 
lateral aspect of the sacrum and the greater trochanter. 
A contact was established in the gluteal area about 3 
cm from the sacrum. With an elbow, a gradual pressure 
will be applied in an anterior direction. When the first 
layer of resistance was engaged, a constant pressure was 
maintained until that layer softened and the fibres of 
Piriformis were contacted (approximately 90 s). A line 
of tension was taken along the muscle, in the direction of 
the greater trochanter. Possibilities of muscle guarding 
were monitored and the depth of contact adjusted 
accordingly. The lower leg was lifted off the table to 
90 of knee flexion while maintaining the pressure in 
the Piriformis. The leg was supported and guided into 
internal rotation with an active assistance from the client 
with direction. Duration: 3 minutes.

Result
A total of 30 subjects were recruited for the study. 

In the study we considered hip as a single entity and 
all the subjects having piriformis tightness. They were 
evaluated before and after the session. The demographic 
characteristics of the participants were presented in 
Table 1. There is a positive significant difference in 
mean difference of all hip range of motions where 
individuals received MFR as intervention, the pre and 
post assessment of these ranges show an increase of 
range of motion more significantly in rotation ranges 
(p<0.001) (Table 2). There is a positive difference 
in mean difference of all hip range of motions where 
individuals received STR as intervention, the pre and 
post assessment of these ranges show an increase of 
range of motion more significantly only in rotation 
ranges (p<0.001) (Table 3). In the present study, the 
intergroup analysis of mean STR and MFR values in the 
subjects which revealed significant improvement after 
the session and hence concluding that MFR was a better 
choice of treatment (p<0.001) (Table 4).
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Table 1: Representing distribution of age group in a total of 30 samples.

Age (Years) No. of Subjects Percentage (%)

20-24 26 87

25-30 2 7

31-35 1 3

36-40 1 3

Table 2: Representing mean of Hip ranges in Group B

Group No. of 
subjects

Mean (in degrees)
p value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction-
adduction

1 (Pre) 15 96.53 24.13 19.8 19.07 29.13 0.001

2 (Post) 15 103 28.53 29.2 25.93 33.4

Table 3: Representing mean of hip ranges in Group  A.

Group No. of 
subjects

Mean (in degrees)
p Value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction- 
adduction

1 (Pre) 15 100.4 22.47 20.4 18.33 25.73 0.001

2 (Post) 15 102.7 24.93 23.87 22.93 28.67

Table 4: Representing mean difference of ranges (in degrees) of Group A and Group B

Group No. of 
Subjects

Mean difference (in degrees) p value

Flexion Extension Internal 
Rotation

External 
Rotation

Abduction- 
adduction

MFR 15 6.467 4.400 4.267 9.400 6.867 0.001

STR 15 2.333 2.467 2.933 3.467 4.600

Discussion
This study was conducted amongst female 

individuals who presented with no apparent complain in 
their daily life. On asking and assessing these females 
of age 18-40 it was found that 90% of the females had 
tenderness on the origin of the muscle bulk and only on 
palpation was the pain made aware to them. According 
to Malika Mondal et al the prevalence of tightness in 
piriformis muscle was found out to be 79.5% in the 
sedentary individuals.2

The purpose for this study was to check the 
prevalence amongst female population and was to assess 
the effective method of treatment. The individuals were 
assessed using the sit and stretch test where she was 
asked to sit of the plinth in high sitting the tested limb 
was supported by the therapist and the knee was taken 
passively into extension, hip into adduction and internal 
rotation.

Before giving treatment to the individuals were 
asked if they had any sort of discomfort in their hip or if 
they had any sort of pain and if they had pain so was the 
pain radiating. Also, the individuals were palpated for 
presence of tenderness and if they had it were recorded. 
Later they were sorted into two groups by the chit 
method. Myofascial release has widely practiced in used 
for treatment of more and more conditions nowadays. 
Going by definition it is basically the facilitation of 
mechanical, neural and psycho-physiological adaptive 
potential as interfaced via musculo-facial system.

Myofascial release for piriformis muscle was given 
to the female individuals and significant increase in 
range of motion was noted. The treatment was given for a 
session which lasted 3 minutes6 and significant decrease 
of pain was experienced by those individuals. Before 
the session was given pre assessment of hip ranges 
were taken and after the treatment post assessment was 
taken of the same. There was a significant increase in 
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all the ranges including flexion, extension, adduction, 
abduction, internal rotation and external rotation. To 
check for the authenticity of the treatment post one 
week one more assessment was taken post 1 week from 
the session and there was increase in all hip range of 
motion and decreases in tightness. The individuals even 
were relieved of any discomfort caused by the previous 
tightness. And also reported a difference in latent pain 
pre and post the course of treatment.

Similarly, the second group that is the STR 
(stretching group) of individuals received stretching for 
30 seconds 3 times in a session. According to Brandy et 
al who reported that 30 seconds or 60 second stretching is 
more effective stretching than 15 second stretching8 and 
Ogura et al emphasized the importance of the duration of 
stretching, reporting that 60 second stretching decreases 
muscle strength while 30 second stretching did not affect 
muscle function.9

Hence the treatment time was decided as 30 
seconds of individual stretch, before the treatment was 
given all the hip range of motion were recorded prior 
and immediate post after the treatment ranges were 
taken after the completion of the session of treatment. 
To assess the effect of treatment post assessment was 
taken after 1 week of the session. The individuals of this 
group didn’t have a significant difference in the pain 
and their ranges had relapsed by a few degrees along 
with some of them even had tightness present. Precisely 
there was a decrease in flexion, extension abduction and 
adduction as well. The internal rotation and external 
rotation didn’t have any decrease in the range. During 
the period of treatment, the individuals were advised 
to continue with their daily activities and make no 
difference in their routine. This was done to prevent bias 
in the study. Post completion of the study, statistical 
analysis of the study was conducted by using paired 
t-test, the individual effect of both the treatment proved 
to be significant in increasing all the ranges of the hip 
statistically but clinically there was a better result in the 
MRF therapy group. The inter group study was analyzed 
using unpaired t-test which revealed that the study is 
strongly significant and both the treatment are equally 
effective in increasing the hip range of motion. But 
clinical perspective suggests that as myofascial release 
was more effective in improving the range by significant 
difference as well as was effective in decreasing the pain. 
The statistical result and the experimental result prove 
that myofascial release is a better choice of treatment 
and to avoid relapse of tightness, self-release techniques 
along with a basic exercise regimen and difference in 

improvement lifestyle can be precisely more effective 
form of treatment.

Conclusion
The effect of Myofascial release on piriformis 

flexibility is a more effective than passive stretching.
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Abstract
Background and Objectives: Stroke is a “neurological deficit of cerebrovascular cause that persists beyond 
24 hours or is interrupted by death within 24 hours. Patients with stroke suffer from spasticity, which is most 
common sign secondary to attack of stroke. Spasticity mostly developed in antigravity group of muscles. In 
lower limb planter flexors are one of them. Spasticity of that muscle leads balance and walking disturbances. 
Various physiotherapy treatments exist. It is proposed that the application of tape aims to relieving pain, 
correcting joint positioning, increasing proprioception, and increasing or inhibiting muscle recruitment and 
provide proprioceptive feedback. Thus the objective of the study was to find the effects of kinesio taping on 
reducing planter flexors spasticity, balance and functionality in chronic stroke patients.

Method: 51 participants were included in study, treatment was given five days a week for 4 week, through 
purposive sampling and assigned into 3 groups i.e. Group A conventional therapy alone, Group B kinesio 
taping plus conventional therapy and Group C sham taping plus conventional therapy. Outcome measures 
were R.O.M, M.A.S, and MINI-BESTest. Pre and Post treatment measurement were taken for analysis.

Results: There was no significant difference between all three groups (P>0.05). Significant difference was 
observed during within group comparison in kinesio taping group and sham taping group in ROM and Mini-
BESTest score for long term but not in MAS grade. Conclusion: There is no additional effect of kinesio 
taping with conventional therapy in reducing planter flexors spasticity.

Keywords: Chronic Stroke, Planter flexors spasticity, Balance, Kinesio taping.

Introduction
Stroke is one of the leading causes of death and 

disability in India. The estimated adjusted prevalence 
rate of stroke range, 84-262/100,000 in rural and 334-
424/ 100,000 in urban areas(1).Stroke is a central nervous 
system disease that causes partial loss and functional 
disorder of the brain due to a disability of blood supply 
in blood vessels of the brain(2). Most stoke patients 
typically experience motor function disorder(3) and 
show an abnormality in standing and walking because 

of asymmetric alignment and posture, abnormal balance 
ability, lack of weight movement ability to the paralyze 
part and difficulty in specific functional movements(4). 
There is decrease in proprioceptive sense. Decreased 
proprioceptive sense causes a decrease in balance ability 
related to handling of postural control, joint movement 
position, and external sway (5). Stroke patients also 
show abnormal walking patterns as compensation due 
to muscular weakness and loss of balance ability(6). 
Spasticity is abnormal muscle tone which is common 
after stroke occur within the first few days or weeks 

(7). It is more formally defined as: ‘a motor disorder 
characterized by velocity dependent increase in tonic 
stretch reflexes with exaggerated tendon jerks, resulting 
from hyper excitability of the stretch reflex’(8). In 
the lower limbs, The spasticity of the planter flexors 
disturbs walking, can impede toe clearance during the 
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swing phase of gait causing the patient to fall as a result 
their toe ‘catching’ on the ground(9).In stroke patients 
characteristically the extensors of the leg are spastic 
and the flexors are weak(10). All these changes lead to 
gait disturbance as well as impaired functional mobility 
of patients. There are many different options in the 
treatment of spasticity secondary to stroke. Most of the 
current options like antispastic drugs, physical therapy 
agents, and surgical procedures have dis advantages like 
generalized weakness or lack of long-term efficacy (11). In 
physiotherapy, for reducing spasticity-muscle stretching 
and many approaches like The Bobath approach(12)The 
Brunnstrom approach(13) used.

Dr. KenzoKase first developed the Kinesiotaping 
method in mid 1970s’(14) Kinesio taping is a relatively 
new technique being used during physical therapy 
treatments. It is a thin, water resistant, latex-free, anti-
allergenic, highly elastic material which can be stretched 
up to 130-140 % times its original length(15).Depending 
on the direction of application and tape tension, the 
clinical uses of Kinesio tape include: relieving pain, 
correcting joint positioning, increasing proprioception, 
and increasing or inhibiting muscle recruitment(16). KT 
application from muscle origin to insertion facilitate 
muscle tone and improve strength, while from insertion 
to origin the tape produces a pulling force opposite to 
the direction of muscle contraction and may reduce 
tension in the muscle, so correct application of the tape 
is necessary for having the best effects of tape(17).

The aim of this study is whether kinesio taping 
used as an adjunct therapy along with traditional stroke 
rehabilitation shows any major change in reducing 
spasticity, in improving balance and functionality.

Method
This is a pre and post experimental study where 

51 chronic stroke patients(male &female) through 
purposive sampling were taken who had lower extremity 
Brunnstrom motor recovery stage 3or 4, planter flexor 
spasticity grade(MAS)1-3/4, post stroke duration 
>=6months, right or left side affection, who were able 
to walk with or without assistive device were included 
and patients were excluded if they had planter flexor 
contracture, cognitive or sensory impairment, previous 
trauma or surgery in the past 6 months. Written informed 
consent was obtained. Eligible patients were quasi 
randomized in to three groups. Group A Conventional 
therapy, Group B Conventional therapy plus Kinesio 

taping, Group C Conventional therapy plus sham taping. 
A common intervention program was executed for all 
the three groups as conventional therapy (18).

Techniques of Application
Group A-Conventional therapy group where patients 

received traditional exercises which includes-stretching, 
strengthening, balance and mobility exercise of lower 
limb for 40-45 minutes with one minute rest between 
each exercise for 4 weeks

Group B & C-Kinesio taping & Sham taping plus 
conventional therapy group.

• In Group B, first kinesiotape was applied and then 
conventional therapy & In Group C, first sham taping 
and then conventional therapy was administered as 
described above in group A for 40-45 minutes.

• Kinesio taping application follow the principles 
described by Kenzo Kase as standardized for 
inhibition of muscle tone. Participant was in prone 
position on a plinth with feet placed outside the end 
edge of the plinth.

• Direction of tape application: From muscle insertion 
to origin to get inhibitory effect on reducing planter 
flexors spasticity. The Kinesio Y strip was made 
from a single strip of strain with a cut-down the 
middle to produce two equal size strips. The Base 
of Y- strip tape was placed from contour of heel 
to tendo Achilles by keeping the ankle in neutral 
position with no added tension and rubbed in place 
for several times to initiate glue adhesion (19).Two 
equal size of Y-strip tapes were applied to the 
soleus and gastrocnemius muscle respectively with 
subject’s knee extended and the ankle is in stretched 
position. Here both strip tapes applied from tendo 
Achilles to medial and lateral femoral condyles. 
Then both strips were warmed by rubbing them 
several times on the application zone for creating 
glue adhesion.

• Sham tape was applied with the same material of 
Kinesio tape on spastic planter flexors of affected 
side by giving the prone position on the plinth with 
the only difference being, it not follow the principles 
of Kinesio taping described by Kenzo kase.so it was 
simply applied in circular manner at mid of planter 
flexors’ muscle bulk. If tape gets pill-off by itself in 
between days, new one was applied.

• Clinical Assessment: Pre clinical assessment was 
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done on Day 1 of first week before the intervention 
started. Passive ankle dorsiflexion range of motion 
was measured with universal goniometer while 
the patient is in high sitting position, resting foot 
on floor or stool(20), Planter flexors spasticity of 
affected side was evaluated according to Modified 
Ashworth Scale(Score 0 to 4) while patient is in 
supine position(21),Dynamic balance was evaluated 
using Mini BESTEST which consist of 14 items 
grouped in 4 system of dynamic balance scored 
on ordinal scale 0 to 2 with total score adds to 
maximum of 28 points(22).Post measurements of 
above mentioned outcomes were measured on 7th 
day, 14th day, 21st day and 28th day after treatment 
using the same method as for pre test procedure in 
the recording data sheet. To check long term effect 
follow up assessment was taken on 7th day and 28th 
day after completion of 4 week intervention. Entire 
procedure was carried out by same researcher.

Results
Descriptive statistics including mean, standard 

deviation, frequency and percentage were analysed 
(table1).ANOVA was used for comparing mean 
between all the three groups. Results were considered 
to be significant at p<0.05 and confidence interval was 
set at 95 %. All statistical analysis was done using SPSS 
version 20.

Mean comparison of outcome measures between 
all three groups shows no significance difference 
(p>0.05)(table2).Repeated measures ANOVA for 
within group comparison of weeks shows significant 
difference(p<0.05)(table3).Within group comparison of 
weeks shows how much significant difference was there 
for that post hoc pair wise comparison of all outcome 
measures was done.(table 4,5,6).

Table 1

Characteristics Group A Group B Group C

Age (Mean ± SD) 54.76 ±7.155 53.47 ± 8.625 57.59 ± 10.572

Stroke Duration(in months) (Mean ± SD) 10.29 ±2.418 9.47 ± 3.430 10.18 ± 3.107

Brunnstrom recovery stage for lower limb
(Mean ± SD)

3.53±.514 3.65 ± .493 3.53 ± .514

Gender
(%)

Male 12 24 12

Female 88 76 88

Affected Side
(%)

Right 53 53 53

Left 47 47 47

Table 2: Tests of Between-Subjects Effects

Measure Df F Sig.

ROM 2 1.226 .302

Group MAS 2 1.402 .256

Mini-BESTest 2 .029 .971

Table 3: Test for Within-Subjects Effects

Measures Df F Sig.

Week ROM 3.587 21.829 .000

MAS 3.024 6.905 .000

Mini-BESTest 1.332 88.556 .000

Week*Group ROM 7.175 2.094 .045

MAS 6.048 3.311 .004

Mini-BESTest 2.664 4.172 .012
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Table 4: Post Hoc Pair Wise Comparisons of ROM in all Groups

Measure Level of Measurements
CONTROL KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

ROM
during treatment

Baseline-1st Wk -0.059 1.000 -0.176 0.021 0.000 1.000

1st Wk-2nd Wk -0.647 0.000 -0.706 0.001 -0.588 0.003

2nd Wk-3rd Wk -0.216 1.000 -0.588 0.013 -0.118 0.610

3rd Wk-4th Wk 0.157 1.000 0.353 0.111 0.412 0.064

Follow up period
4th Wk-5th Wk 0.549 0.040 0.647 0.001 0.294 0.105

5th Wk-6th Wk 0.157 1.000 0.059 0.090 0.000 1.000

Total Baseline-6th Wk -0.216 0.241  -0.412 0.004 .000 1.000

Table 5: Post Hoc Pair Wise Comparisons of MAS in all Groups

Measure Level of Measurements
Control KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

MAS
during treatment

Baseline-1st Wk 0.000 1.000 0.118 0.015 0.000 1.000

1st Wk-2nd Wk 0.118 0.133 0.235 0.004 0.000 1.000

2nd Wk-3rd Wk 0.000 1.000 0.118 0.234 0.000 1.000

3rd Wk-4th Wk -0.118 0.151 -0.294 0.001 0.000 1.000

Follow up period
4th Wk-5th Wk 0.000 1.000 -0.118 0.015 0.000 1.000

5th Wk-6th Wk 0.000 ND 0.000 ND 0.000 1.000

Total Baseline-6th Wk 0.000 1.000 0.059 0.090 0.000 1.000

ND: no difference

Table 6: Post Hoc Pair Wise Comparisons of Mini-BESTest in all Groups

Measure Level of Measurements
Control KT ST

Mean Diff. Sig. Mean Diff. Sig. Mean Diff. Sig.

Mini-BESTest
during treatment

Baseline-1st Wk -0.176 0.247 -0.118 0.438 -0.529 0.001

1st Wk-2nd Wk -0.765 0.015 -0.294 0.336 -2.529 0.000

2nd Wk-3rd Wk -1.294 0.000 -1.765 0.000 -1.235 0.000

3rd Wk-4th Wk -0.765 0.010 -0.765 0.010 -0.882 0.003

Follow up
4th Wk-5th Wk -0.059 0.555 0.000 1.000 -0.235 0.022

5th Wk-6th Wk 0.000 1.000 0.000 1.000 0.059 0.090

Total Baseline- 6th Wk -3.059 0.000 -2.941 0.000 -5.353 0.000

Evrim Karadag-Saygi (23) et al, focused on the effect 
of kinesio taping as an adjuvant therapy to botulinum 
toxin-A injection in lower extremity spasticity. The 
result showed no significant difference was found 
between groups other than passive range of motion, 
which was found to increased more in kinesio taping 
group. Frank Reiter (24) et al, focused on efficacy of a 
combined treatment for spastic foot using selective 
injections of botulinum toxin followed by ankle taping, 
and to compare it with current BTA treatment procedure. 

Ashworth scores decreased in both groups, but the 
benefit appeared of shorter duration in taping group. 
Passive ankle range of motion appeared higher in BTA 
group.

In above mentioned studies, they showed that range 
of motion was improved but it was because of only 
kinesio taping or because of botulinum toxin injection 
was not clear. The result of this study shows that 
there is statistically significant difference in range of 
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motion during follow up period in kinesio taping group 
indicating that, kinesio taping with conventional therapy 
has long term effect on range of motion as compare to 
group A & B, but there is no statistically significant 
difference on modified ashworth score during follow up 
period in all three group indicating that, there is no long 
term effect of kinesio taping on modified ashworth score 
in addition to conventional therapy.

Woo-II Kim (25) et al, evaluate the changes in 
function and balance after Kinesiotaping applications 
in stroke patients. They assessed immediate effect 
of kinesio taping. There were statistically significant 
differences between the results of the straight line 
walking and 10 m walking tests in the pre-post analysis 
for the experimental group. There were a statistically 
significant difference in the Berg Balance Scale and 10 
m walking test between the two groups.

In our study Mini-BESTest was used for assessing 
dynamic balance instead of berg balance scale which 
was mentioned in study by Woo-II Kim(25).They 
checked immediate effect of kinesio taping and applied 
to facilitate muscle strength while we checked long 
term effect of kinesio taping and we used kinesio tape to 
inhibit muscle tone.

The result of this study shows statistically significant 
improvement on Mini-BESTest score during treatment 
period in all three groups but during follow up period 
there is no statistically significant change in all three 
groups.

Since all three group showed within group 
significant changes in range of motion, MAS grade and 
Mini-BESTest score. Kinesio taping group and sham 
taping group shows significant difference for long term 
in ROM and Mini-BESTest score but not in MAS grade. 
So kinesio taping does not have any clinically significant 
effect in reducing spasticity in chronic stroke condition.

Limitations
Participants with Brunnstrom recovery stage 3 and 4 

were taken into the study. The results of the study can’t be 
made applicable to any respective population of Stroke 
with at specific Brunnstrom stage. Blindedness was not 
maintained. There was heterogeneous population.

Conclusion
The results of the present study showed application 

of kinesio taping adjunct to conventional therapy 

provided no superior effect in reducing planter flexors 
spasticity in chronic stroke condition.
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Abstract
Carpal tunnel syndrome is most common injury affects upper limb and it has so many risk factors like 
diabetes, hypothyroidism, rheumatoid arthritis, pregnancy, obesity, family history, and trauma. There were 
few studies that the correlation between obesity and CTS. So this study will add a review for correlation 
between BMI and CTS.

Many studies say that NCS can be used as a diagnostic tool for CTS. But less literature found for its application 
in asymptomatic patient and in much literature it is define as mild to moderate reliable as a diagnostic tool 
in CTS. As there is controversies for NCS as a diagnostic tool in CTS this study will give the answer that 
NCS is appropriate diagnostic tool for asymptomatic CTS. Objective of this study is to find prevalence 
of carpal tunnel syndrome in obese individuals and electrophysiological assessment in symptomatic and 
asymptomatic cases.

Method: A total 105 adult obese individual with Body Mass Index more than 25 was selected and they 
were given a questionnaire. Whoever was showing symptoms of CTS based on questionnaire was stated 
as symptomatic and who were not having any kind of symptoms were stated as asymptomatic. Further 
two groups were formed 1.Symptomatic and 2.Asymptomatic and their electrophysiological assessment of 
median nerve was done by means of motor and sensory nerve latency-1, latency-2, and velocities. And mean 
of all nerve conduction parameters in both groups was compared.

Results: Mann Whitney U test was done and only 15% out of 105 individuals were having CTS. And there 
is no difference found in any parameter in both group.

Conclusions: there is no relation found between CTS and obesity and electrophysiological study of 
symptomatic and asymptomatic suggests that nerve conduction studies can give controversial results.

Keywords: Carpal tunnel syndrome, body mass index, obesity, nerve conduction study.

Introducation
Carpal tunnel syndrome (CTS) is one of the most 

common disorders of the upper extremities and the 
most prevalent compression neuropathy (1). About 
3% of adults are affected, typically those between the 
ages of 40 and 60 years (2). Women are 3 times more 
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likely than men to develop CTS. Other risk factors 
include diabetes, hypothyroidism, rheumatoid arthritis, 
pregnancy, obesity, family history, and trauma. A 
history of hand-related repetitive motions also increases 
the risk (3) (4) (5). Median nerve is most common to get 
affected as it passes from tunnel which is most likely to 
get compressed (4). Evidence does not support a definite 
link between keyboard or mouse use and CTS; however, 
occupations that require use of hand-operated vibratory 
tools or repeated and forceful movements of the hand/
wrist (such as assembly work and food processing or 
packaging) are associated with CTS (6) (7).
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Increased pressure in the carpal tunnel compresses 
the median nerve, leading to numbness, tingling, or pain 
in the palmer aspect of the thumb, index and middle 
fingers and the radial half of the ring. Symptoms vary 
widely, with pain or numbness localized to the hand or 
wrist in some cases and pain radiating into the forearm 
or shoulder in others (8) (9) (10). There are some test which 
are used to assess the carpal tunnel syndrome (11) (12). 
Thorough evaluation of the neck, shoulder, elbow, and 
wrist is crucial for all patients with signs and symptoms 
associated with CTS (7) (13) (14). Mainly used test are 
phalen’s and reverse phalen’s test and tinel test. As we 
have seen so many non-occupational reasons are there, 
one of them is obesity (15). As we know that obesity is a 
growing public health concern not only in the developed 
countries but also in the developing countries. Recent 
researches and reports indicate that India ranks among 
the top 10 obese nations in the world.

World Health Organization (WHO) defines obesity 
as a condition with excess body fat to the extent that 
health and well-being are adversely affected (16). 
Although not a direct measure of adiposity, the most 
widely used method to gauge obesity is the body mass 
index (BMI) which is weight/height2 (in kg/m2). BMI 
of 30 is most commonly used as threshold for obesity. 
Some authorities use the term overweight to describe 
individuals with BMI between 25 and 30. BMI between 
25 and 30 should be viewed as medically significant 
and worthy of therapeutic intervention (17). Various 
studies in industrial workers have suggested that obesity 
increases the risk of carpal tunnel syndrome as in that the 
pressure on carpals bones get increases due to increase 
in fat deposition surrounding the wrist (15) (16). Widely 
used questionnaire is Boston questionnaire which 
consists of two components that are symptom severity 
scale and functional status scale, and both consist of set 
of questions. This questionnaire is reliable for CTS (17). 
As electro diagnosis is the gold standard for diagnosis, 
it is widely used now a day. Nerve Conduction Studies 
(NCS) are frequently used to confirm the clinical 
diagnosis of CTS, and as outcome measures in clinical 
trials (18) (19) (20). They can demonstrate objective 
evidence of nerve dysfunction and may aid in the 
selection of patients for a specific treatment, especially if 
there is a reasonable correlation between pre-treatment 
results of NCS and clinical outcome (21). Despite of 
reliability and validity of nerve conduction studies, 
many researcher found controversial results like normal 
nerve conduction results in symptomatic patients and 
abnormal results in person with no symptoms which 

is known as a neurophysiologic paradox(23)and studies 
has found that there is mild to modest relation between 
clinical diagnosis and nerve conduction studies (22). So 
this study was aimed to show whether nerve conduction 
study results show appropriate results for symptomatic 
and asymptomatic cases of carpal tunnel syndrome or it 
has discrepancy.

Method
The subjects who met the inclusion criteria i.e. BMI 

more than 25 were selected. The selected individuals 
were given carpal tunnel syndrome symptom severity 
and functional scale. If, the participants were found 
symptomatic, they were taken for NCS. Thus, two 
groups were formed: Symptomatic and Asymptomatic.
Participants were excluded if they had ever had 
surgery(successful or unsuccessful) to treat CTS, had 
moderate or severe CTS as defined by motor deficits seen 
in the electrophysiological findings, or had any history 
of neurological disorders, heart disease, lung disease or 
diabetes as determined by self-report. After providing 
written informed consent, a brief physical examination 
was done. The tests were performed for each subject. 
The protocol commenced with a clinical exam, which 
was performed, that included Phalen’s test (27), Tinel’s 
sign (28), and a test for cervical radiculopathy (29). After 
that patient was asked to fill the Boston Carpal Tunnel 
Questionnaire. The questionnaires that were completed 
by the participants were used to gather descriptive 
demographic information. NCS were performed on 
Hands of each subject. The choice of electro physiologic 
studies was based on the recommendations set forth 
by the American Association of Electro diagnostic 
Medicine (23). The parameters used were distal motor 
latency and sensory conduction velocity and latency. For 
the sensory nerve velocity the ring type finger electrodes 
were used. Orthodromic, midpalmar- wrist mixed nerve 
latencies were determined by performing supramaximal 
stimulation in the palm with a handheld bipolar 

stimulator (24) median nerve latencies were recorded, 
with the electrodes that are ring electrodes placed on 
index fingers over with the anode angled toward the web 
between the index and middle finger. Stimulation was 
given on approx 10-12 cm proximal to the cathode on 
the center of the wrist, directly over the median nerve 
proximal to the distal wrist crease. Stimulation given 
till it reaches to its supramaximal level. Orthodromic 
median motor nerve velocities measures by using disc 
electrodes. The active recording electrode (negative) 
was placed over the belly of the abductor pollicis brevis 
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muscle and the reference electrode was placed at the 
base of the thumb. In all cases, median sensory nerve 
distal latencies should be measured.

Results
Total 100 subjects of BMI > 25 were included. 

Subjects were assessed using the Boston questionnaire 
for carpal tunnel syndrome. Among these obese 
individuals, 20 people who were having symptoms and 
20 who were not having symptoms were selected. And 
their nerve conduction studies for median nerve were 
done. The result which were obtained were considered 
significant if the value of p<0.05.Descriptive statistics 
including mean, standard deviation were analyzed. 
Mann Whitney test was used as data was not normally 
distributed.

The mean values for the median nerve latency 1 at 
wrist and elbow, latency 2 for wrist and elbow, velocities 
of wrist and elbow for motor nerve was used and for 
sensory nerve latency1, latemcy2 and velocity was 
used .Data analysis was done using the SPSS software 
(version 20.0).

Figure: 1 Carpal tunnel syndrome among obese 
individuals

Table: 1 Motor nerve latency-1 for wrist and elbow Ranks

Group N Mean 
Rank

Sum of 
Ranks Sig

Latency 1 of 
Wrist

Sym 20 20.98 419.50
NS 20 20.03 400.50 .797
Total 40

Latency 1 of 
Elbow

Sym 20 21.90 438.00
NS 20 19.10 382.00 .448
Total 40

Table: 2 Motor nerve latency-2 for wrist and elbow

Group N Mean 
Rank

Sum of 
Ranks Sig

Latency 2 of 
Wrist

Sym 20 21.53 430.50

AS 20 19.48 389.50 .579

Total 40

Latency 2 of 
Elbow

Sym 20 20.93 418.50

AS 20 20.08 401.50 .818

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table: 3 MNCV for Wrist and Elbow

Group N Mean 
Rank

Sum of 
Ranks sig

MNCV at 
Wrist

Sym 20 20.25 405.00

AS 20 20.75 415.00 .892

Total 40

MNCV at 
Elbow

Sym 20 18.63 372.50

AS 20 22.38 447.50 .310

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table : 4 Sensory nerve latency-1

Group N Mean 
Rank

Sum of 
Ranks Sin.

SNCV 
Latency 1

Sym 20 20.25 405.00

AS 20 20.75 415.00 .892

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table : 5 Sensory nerve latency-2

Group N Mean 
Rank

Sum of 
Ranks Sig.

SNCV 
Latency 2

Sym 20 19.53 390.50

AS 20 21.48 429.50 .598

Total 40

(Sym: Symptomatic, AS: Asymptomatic)

Table: 6 Sensory nerve conduction velocity

Group N Mean 
Rank

Sum of 
Ranks Sig.

Sym 20 21.60 432.00

SNC Velocity AS 20 19.40 388.00 .552

Total 40

(Sym: Symptomatic, AS: Asymptomatic)
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Discussion
In this study result found that 85% people were 

asymptomatic and 15% people were positive or were 
symptomatic for CTS. The reason for not finding much 
correlation between obesity or BMI and CTS can be 
because of data selection. As data was taken mainly from 
gymnasium and garden and health centers, so individuals 
were used to do every day exercise and because of that 
their forearm and hand muscle were strong enough to get 
trauma. Other possible reasons for not getting a positive 
association between obesity and carpal tunnel syndrome 
include ethnicity, Most of the studies were carried out 
in Western population and there is scarcity of the same 
in Indian population. The role of ethnicity is yet to be 
proved.

In the second part of the study Mann Whitney test 
for all the motor parameter like latency-1, latency-2, 
and velocity showed no significant difference between 
groups. It may happen as sensory nerve parameters 
are more reliable to predictive for CTS than motor 
nerve parameters. As it was stated in study of Warner 
et al (26) who studied on prolonged median sensory 
latency as a predictor of future carpal tunnel syndrome 
. They studied on 77 workers who were identified as 
asymptomatic cases with electro diagnostic findings of 
median mononeuropathy and after follow-up they found 
that many workers developed symptoms of CTS. In this 
study too sensory components were also the same for 
both the group as mean rank is same in symptomatic 
and asymptomatic. Reason for this result can be the 
mild to moderate relation between clinical tests and 
nerve conduction studies.Same kind of study was 
done by Ebenbichler et al studied on correlating nerve 
conduction study and clinical tests and they found the 
actual correlations between NCS and clinical outcome 
measures are weak to moderate This discrepancy, or 
“clinical-neurophysiologic paradox,” raise a question 
whether clinical or neurophysiological parameters must 
be used as the “gold standard” for the diagnosis of CTS(17).

Similar study was done by Vogt and Scholz et al 
in that prospective study, 43 patients investigating 
the predictive value of NCS on clinical outcome after 
endoscopic carpal tunnel surgery, all electrophysiologic 
parameters improved after surgery. It was, however, 
not possible to predict failure in clinical improvement 
or worsening of NCS in individual cases. Many patients 
still showing abnormal NCS results were satisfied with 
the result of the surgery, whereas others reporting of 

serious symptoms had improved or normal NCS results. 
From this result one can suggest to not to totally relay 
upon nerve conduction studies. One needs to correlate it 
with other outcome measures as well as need to correlate 
with clinical signs and symptoms (27). In one study Smith 
et al stated that NCS cannot be considered essential in 
assessing outcome in CTS, to discard them completely 
as an “unnecessary luxury” is also inappropriate. In 
assessing outcome, clinicians must balance between 
the strength of NCS in providing objective evidence of 
nerve dysfunction and their shortcomings. For scientific 
purposes, it is recommended that clinical questionnaires 
and NCS be combined in a standardized approach, to 
cover the spectrum of signs and symptoms in CTS (30).

Limitations
In this study recruited a small sample size of patient 

participants. We used only obese individuals for our 
study; it can be done on normal individual also. For 
future recommendation other neuropathy condition 
can be taken for nerve conduction studies. One can 
implement other measure too to cross check the results. 
Like ultrasonography and EMG can be used.

Conclusion
The results of this study failed to reveal a significant 

correlation between the BMI and carpal tunnel 
syndrome .Results of nerve conduction studies found no 
significant difference in NCS between symptomatic and 
asymptomatic group.
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Abstract
Background and Purpose: This study is aimed to assess the role of Physiotherapy on Physical and 
Psychological dimensions of sexual health in Post-stroke patients.

Method: This is a single blinded randomized clinical controlled trial with a 6 month follow-up. 40 patients 
were recruited and were randomly assigned into two groups, Group A (Treatment) (n=20) and Group B 
(control) (n=20). Group A was given Structured Physiotherapy Exercise Program emphasizing on Sexual 
rehabilitation and Counseling using PLISST model for 1-hour individualized protocols for a period of 2 
weeks under the supervision of Physiotherapist at Hospital and was later advised to continue the exercises 
at home. Group B was given Physiotherapy and counselling for Functional independence without giving 
an emphasis on sexual health or rehabilitation for 1 hour daily for a period of 2 weeks and was advised to 
continue the same at home after discharge from Hospital.

Results: 40 patients were analyzed. The Paired t test was used to analyze the statistical differences between 
pretest and post in each group and unpaired t-test was used to find a statistical difference between Group 
A and B for pretest and posttest differences in CSFQ-14 and DASS-21. The mean of differences between 
pretest and posttest CSFQ-14 in Group A is 22.7 SD +/-9.65 and that of Group B is 3.5 SD +/- 5.37.The 
mean of differences in Pre-test and Post-test scores of DASS-21 in Group A are 4.5 +/- 4.67, 9.2 SD +/- 8.1, 
11.9 SD+/-7.79 and that of Group B are 1.8 SD +/-2.04, 4 SD+/-6.95, 2 SD +/- 2.24 respectively.

Conclusion: We conclude from this study that Physiotherapy in the form of a structured rehabilitation 
program and verbal communication improves the Physical and Psychological dimensions of sexual health 
in Post- stroke Patients

Keywords: Stroke, Sexual Health, CSFQ-14, DASS-21, Sexual Rehabilitation, Physiotherapy, PLISSIT 
model.

Introduction
Sexual health is an integral part of life and persons 

with stroke often experience decreased sexual health 
which can affect their overall quality of life. Stroke is the 
3rd leading cause of death and one of the major causes of 
long term disability1. An important disability of stroke is 
the loss of or challenges with the sexual function which 
is not often addressed and can influence the quality of 
life among stroke survivors as well as their partners 
in a negative way2. Stroke often leads to a limitation 
in physical disability and function that might affect 

sexual health in a negative way3. Sexuality ease one of 
the most complex aspects of human life with myriad 
physiological and psychological infleunce4, 5, Discussion 
with the client by a medical professional on sexual 
dysfunction is challenging and quiet most of the times 
may be embarrassing to the patient6. It can also cause 
a lot of discomforts. The common sexual dysfunction 
amongst stroke survivors are decreased libido, impaired 
erectile and ejaculatory functions, decreased vaginal 
lubrications, impaired ego, self-esteem, and depression7.
The sexual life in stroke patients affected by the motor, 
sensory, cognitive and physiological effects of stroke 
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74  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

and affect the desire and ability to engage in sexual 
activities in many ways8.The shift of age on incidence 
of stroke has been decreased and is affecting more and 
more individuals who are still sexual active9.This study 
in sexual health and stroke patients shall address the 
problems in sexual health and stroke and the role of 
physiotherapy in sexual rehabilitation.

Aims of the Study
To find the effectiveness of structured Physiotherapy 

and verbal communication on improving physical and 
Psychological dimensions of Sexual Health among the 
stroke survivors.

Objectives of the Study
1. To investigate the role of structured Physiotherapy 

and verbal communication in improving Physical 
dimensions of sexual health among the Stroke 
Survivors.

2. To investigate the role of structured Physiotherapy 
and verbal communication on Psychological 
dimensions of sexual health.

Materials and Method
The study was conducted at Lalita Superspeciality 

Hospitals, Guntur, Andhra Pradesh, India during 
2016-17 for a period of 1 year. It is a single - blinded 
Pilot study, (the subjects of the study are blinded) 
of Randomized clinical control trial. A total of 150 
hemiplegic patients from a 1st stroke admitted into the 
Hospital were screened for the study of whom 40 full 
filled the inclusion criteria and agreed to join the study as 
subjects. Patients had to satisfy the following inclusion 
criteria for this study 1. Confirmed diagnosis of stroke 
by CT / MRI scan. 2. Mentally cognitive and ability to 
communicate 3. Interested to participate in the study and 
cooperative 4. Both sexes were included. 5. A minimum 
of FIM(Functional Independence Measure) scores 4 or 
more. 6. Sexually active persons before the incidence of 
stroke.

Patients were excluded if they had any one of the 
following criteria 1. Severe cognitive issues 2. Dementia 
3. Aphasia 4. Associated cardiac problems which 
demand cardiac pacemaker 5. Psychologically unfit 6. 
Uncooperative patients 7. Patients with less than 4 FIM 
(Functional Independence Measure) scores. 8. Sexually 
inactive persons before the stroke.

The patients were explained about the study and 
took prior consent before enrolling them into the study. 
The patients are randomly assigned into two groups after 
satisfying the inclusion criteria, Group A (Experimental) 
(n=20) and Group B (control) (n=20).

Intervention
Group A (Experimental) was given 1-hour 

individualized sexual rehabilitation programme daily 
which includes counseling in the form of verbal 
communication, training bed mobility, active and 
passive movement Physiotherapy, Sexual positioning 
and transferring activities in and out of Bed. Training 
was given under the direct supervision of the trained 
Physiotherapist for motor relearning and the techniques 
of oral sex. Bolster positioning between the knees to 
reduce adductor spasticity, stretching exercises. The 
Physiotherapist demonstrated various altered sexual 
positions depending upon the motor capabilities of 
the Patient with pictorial illustrations. The Patients 
were given Physiotherapy under the supervision of 
Physiotherapist for a period of 2 weeks during the 
hospital stay and after discharge, the patient was 
provided with pictorial and written instructions about 
the sexual positioning, oral sex, and various exercises 
and was advised to continue the same at home.

The patients were given Verbal communication and 
counseling on Sexual Health by using PLISSIT model10.

The controlled group was given active and passive 
routine Physiotherapy with no emphasis on sexual 
health. The patients were given counseling to motivate to 
participate in the physiotherapy sessions and to improve 
the self-esteem of the patients but never addressed the 
sexual problems.

Both Group A and Group B were screened after a 
period of 6 months for follow up.

Outcome Measures: The sexual functioning of the 
patients was assessed Pre-test and Post- test by CSFQ 
–F-C for female patients and CSFQ-M-C for male 
patients. The psychological dimensions like depression, 
anxiety and stress status of the patient were assessed 
pretest and posttest by DASS-21. The CSFQ -14 has 
strong construct validity and internal reliability 11, 12. 
The DASS-21 is a set of 3 self-report scales designed 
to measure the emotional states of depression, anxiety 
and stress. DASS-21 is reliable and suitable to assess 
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depression, stress, and anxiety with good validity and 
reliability13.

Statistical Analysis
In this study to analyze the role of Physiotherapy on 

Physical and Psychological dimensions of Sexual health 
in stroke patients, The pre - training outcome variables 
of age, time since onset of stroke, Gender, Diagnosis 
(Ischemic or Hemorrhagic), side of hemiplegia were 
compared using Mann Whitney U test.(Table-1). All 
pretest and posttest scores of CSFQ-14 and DASS-21 
were expressed as Mean +/- Standard deviation (SD) 
and was statistically analyzed using paired t test within 
the groups and unpaired t-test to determine statistical 
difference among the groups at 5 % level of significance. 
We used one-way Anova and tukey significant difference 
test for Post hoc comparison. To explore the practical 
significance of group differences, the effect size was 

calculated. The established criteria of the ES, which 
reflects the effect of treatment within a population of 
interest, are small (<0.41), medium (0.41 to 0.7), or large 
(> 0.70).14

Table 1: Baseline Demographic Characteristics of 
Group A and Group B.

S.No.  Characteristic  Group A  Group B

1 Age (years)* 40.2 42.1

2 Gender (male/female) 10/10 12/8

3 Etiology
(ischemic/hemorrhagic)

14/6 16/4

4 Side of hemiplegia
(right/left)

9/11 11/9

5 Time post stroke before 
recruitment*(in Months)

5.85 4.5

* Mean

Table 2:Pretest and Posttest Differences of CSFQ-14 and DASS-21 in Group A and Group B.

Variable Group A Difference
Pre test

Group B Difference 
t 

value
p 

Value Pre test Post test Post test Mean
SD+/-

SD+/-
Mean SD+/- Mean SD+/- Mean SD+/- Mean SD+/- Mean

CSFQ-14 35.75 5.54 58.45 8.06  22.7 9.65 34.4 5.06 37 5.29 3.5 5.37 7.77 P<0.05

D
A

SS-21

DEPRESSION 14.3 9.31 9.8 5.34 4.5 4.67 16.7 8.9 14.9 8.09 1.8 2.04 2.36 P<0.05

ANXIETY 18.6 10.01 9.4 4.05 9.2 8.1 18.4 11.45 14 7.86 4 6.95 2.17 P<0.05

STRESS 21.9 8.95 10 6.98 11.9 7.79 24.9 6.9 22.9 5.67 2 2.24 5.46 P<0.05

Table 3: Post hoc comparison between Group A and Group B.

Variable F statistic P value 
tukey HSD
Q statistic 

THSD
P value 

Significance 

 CSFQ-14 80.92 5.931 12.72 0.001 P<0.01

D
A

SS-21

DEPRESSION 5.60 0.0231 3.3483 0.023 P<0.05

ANXIETY 6.06 0.0184 3.4829 0.0184 P<0.05

STRESS 29.7 3.18 7.7139 0.001 P<0.01

Table 4: Effect size significance between Group A and Group B

Variable
Effect Size 

Cohen’s d Gates delta Hedges g Significance 

 CSFQ-14 2.45 1.98 2.45 Large 

D
A

SS-21

DEPRESSION 0.74 0.57 0.74 Medium 

ANXIETY 0.68 0.64 0.68 Medium 

STRESS 1.72 1.27 1.72 Large 
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Table-5: Cutoff scores for DASS-21

Meaning Depression Anxiety Stress

Normal 0-9 0-7 0-14

Mild 10-13 8-9 15-18

Moderate 14-20 10-14 19-25

Severe 21-27 15-19 26-33

Extremely 
severe

28+ 20+ 34+

Results
There was no clinically relevant difference for age, 

gender, Diagnosis, Side of Hemiplegia, Time since the 
onset of stroke which was analyzed by Mann Whitney U 
test. (Table 1). The pretest CSFQ-14 mean of Group A 
is 35.75 SD +/- 5.54 and posttest mean is 58.45 SD +/- 
8.06. The pretest mean of CSFQ-14 of Group B is 34.4 
SD +/- 5.06 and posttest mean is 37 +/- 5.29. The mean 
of differences between pretest and posttest CSFQ-14 in 
Group A is 22.7 SD +/-9.65 and that of group B is 3.5 
SD +/- 5.37. with ‘t’ value 8.9, the test is significant at 
p<0.05, which indicates the results are significant. The 
DASS-21analyzes the level of depression, anxiety, and 
stress. The pretest mean of depression, anxiety and stress 
in Group A are 14.3 SD +/-9.33, 18.6 SD+/- 10.01, 21.9 
SD +/- 8.95, and that of Group B are 16.7 SD+/- 8.9, 
18.4 SD+/- 11.45, 24.9 SD +/- 6.97 respectively. The 
posttest mean values of depression, anxiety and stress 
levels in Group A are 9.8 SD +/- 5.34, 9.4 SD+/- 4.05, 10 
SD +/- 6.98 and that of Group B are 14.9 SD +/-8.09, 14 
SD +/- 7.86, 22.9 SD +/-5.67. The mean of differences 
in Pretest and posttest scores of DASS-21 in Group A 
for depression, anxiety and stress are 4.5 +/- 4.67, 9.2 
SD +/- 8.1, 11.9 SD+/-7.79 and that of Group B are 1.8 
SD +/-2.04, 4 SD+/-6.95, 2 SD +/- 2.24 respectively, 
with ‘t’ value 4.30,5.05 and 6.823, the test is significant 
at p<0.05.(table 2) The post hoc comparison was done 
by one way Anova and tukey significant difference test 
which revealed the test is significant at p<0.05 (table 3). 
Effect sizes were calculated for CSFQ-14 and DASS-
21(Anxiety, Depression and stress levels separately) to 
see the potential of having a significant effect for the 
insignificant ones, for both CSFQ-21 and DASS-21 
effect sizes revealed a large value in the Group A Vs. 
Group B. (table 4) By examining the above statistical 
analyses we reject the null hypothesis as Gr A showed a 
significant increase in CSFQ-14 scores and decrease in 
DASS-21 scores than Group B.

Discussion
In this study the Role of Physiotherapy on physical 

and psychological dimensions of sexual health in stroke 
patients , physiotherapy was found to be effective in 
improving physical dimensions of sexual health like 
pleasure, desire, frequency, interest, arousal, excitement, 
orgasm etc and improved the symptoms of depression, 
anxiety and stress due to sexual dysfunction in post- 
stroke patients. Of many causes of sexual dysfunction, 
motor dysfunction and lack of communication are 
two major causes. Physiotherapy improves the motor 
functions by structured exercises and techniques and 
improves the functional independence level in post - 
stroke survivors.

The CSFQ has a total score range of 14-70, where 
the cutoff point is 41.0, A patient having a total score less 
than 41.0 is considered to be having sexual dysfunction. 
The Group A which were given Physiotherapy by 
emphasizing on the sexual rehabilitation and counseling 
using PLISSIT model showed a significant increase in 
the CSFQ scores, with a mean of 58.45 SD +/- 8.06 from 
35.75 SD +/- 5.54.This indicates a significant increase 
in the sexual health of these patients. Whereas Group B, 
where the sexual rehabilitation and counseling was not 
given showed sexual dysfunction, with a mean of 37 +/- 
5.29 from 34.4 SD +/- 5.06.

The DASS-21 assess the levels of Depression, 
Anxiety and, Stress. The cutoff values of DASS-21 are 
shown in table 5. In this study, it is observed that the 
patients in Group A who were given Sexual Rehabilitation 
and Counseling, the DASS-21 scores, the Depression 
scores changed from Moderate to Normal, Anxiety scores 
changed from Severe to mild, and Stress scores changed 
from moderate to normal. Where as in Group B, there 
was no significant change in Depression and stress levels, 
but the anxiety levels changed from Severe to moderate.

In a study by Songhet.al, effects of a sexual 
rehabilitation intervention program on stroke patients 
and their spouses, they found the evidence of usefulness 
of sexual education, counseling, and, rehabilitation on 
the sexual health of post - stroke patients.15

In the study, sexual function in post –stroke patients: 
considerations for rehabilitation in 2013 by Rosenbaum 
et.al, have concluded that sexual function is an important 
component to quality of life and activities of daily living, 
physicians and rehabilitation specialists should receive 
training in addressing sexuality in the treatment of post- 
stroke patients.16
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In the study, Sexual dysfunction in women post 
stroke: The hidden Morbidity by Santosh K Chaturvedi 
and PoornimaBhola, mentioned that Neurologists and 
Neuro rehabilitation and Physical medicine therapists 
mainly focus on motor and sensory functions and their 
recovery after stroke, but the extent to which sexual 
activity is addressed in the rehabilitation process is 
limited both in clinical practice and research.17

Thus, there is a need for the intervention of 
Physiotherapy in sexual rehabilitation of stroke patients 
in a more conservative country like India where the 
health care givers and patients talk less about sexual 
health issues.

Conclusion
We conclude from this study that Physiotherapy 

in the form of a structured rehabilitation program and 
verbal communication improves the Physical and 
Psychological dimensions of sexual health in Post- 
stroke Patients.
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Abstract
Introduction: Cerebral palsy (CP) and Autistic spectrum disorder (ASD) are the most complex childhood 
developmental disabilities. Parenting a child with ASD and CP is a very much stressful experience and can 
disturb the whole family life resulting in economic, social, physical and psychological problems. Recent 
studies suggest that childhood problematic behaviour of ASD and CP children may be a cause for mother’s 
stress and vice versa.

Aims & objectives: 1. To compare the parenting stress psychological distress (in terms of anxiety and 
depression) between mothers of ASD children and CP children 2. To correlate child behaviour to parental 
stress of mothers of ASD children and CP children.

Method: Design: Observational case control study. Participants: mothers of ASD &CP children. Number of 
participants: Among 60 participants, 28 CP and 32 ASD mothers. Tools / Instruments used: Perceived Stress 
Scale, Hamilton Anxiety Rating Scale, Hamilton Depression Scale, Care giver Burden Scale and Child 
Behaviour Check list.

Results: The parenting stress and anxiety of mothers of children with ASD have more than the mother of 
children with CP (p<0.05). Child behaviour problems is positively associated with parental stress of mothers 
(r=0.353, p=0.05).

Conclusion: Parenting stress of mother of ASD children is higher than mother of CP children and stress of 
mother is a cause for problematic child behaviour of ASD & CP children.

Keywords: Parenting stress, behavioural problem, autistic child, cerebral palsy child.

Introduction
Developmental disability is a diverse group of chronic 

condition that are resulting from physical or intellectual 
impairment. Some of the common developmental 
disabilities includes intellectual disabilities, Down 
syndrome, Cerebral Palsy and Autistic spectrum disorder 

(ASD)1. Cerebral palsy (CP) is the most common 
motor disability in childhood characterized by multiple 
impairments and functional limitation. It mainly affects 
the development of movement and posture 2. As CP is 
associated with multiple impairments it leads to multiple 
activity limitations and participation restriction3. In the 
other hand autism is one of the most complex paediatric 
developmental disability challenges with social 
skills, stereotypical behaviors, verbal and nonverbal 
communication4. To bring up a child with ASD is 
a very stressful experience5. Parenting a child with 
autism not only disturb the whole family life but also 
affects the economic, social, physical and psychological 
condition6,7,8. Similarly stress due to parenting a child 
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with cerebral palsy can be comparable with the parents 
of children with cancer9.

Parents of CP children suffer from anxiety, 
depression, emotional and cognitive problems which 
may be a cause for feelings of parental incompetence10. 
Literatures have suggested that mothers of children with 
developmental and psychiatric difficulties are at risk of 
greater distress than the mothers of normally developing 
children 11,12. Also mothers of children with ASD have 
higher level of distress and depression than mothers of 
children with other developmental disabilities as Down 
syndrome, fragile X syndrome and CP13,14,15. There are 
different opinions by authors about the contribution of 
childhood behavioral problems to increased maternal 
distress 13,16,17.

Analysing these studies and clinical experience 
the study was designed to investigate and compare the 
parenting stress and psychological distress between 
the parents of children with ASD and Cerebral palsy 
and to find out the relationship between parental stress 
with children behavior. This study hypothesized that 
parenting stress and psychological distress will be higher 
in mother of children with ASD than the mothers of 
cerebral palsy and a positive correlation exists between 
parental stress and child’s behavior.

Materials and Method
Aim:

1. To compare the parenting stress between mothers of 
ASD children and CP children.

2. To compare the psychological distress (in terms of 
anxiety and depression) between mother of ASD 
children and CP children.

3. To correlate child behavior to parenting stress of 
mother of ASD children and CP children.

Participants were recruited for a cross sectional 
study by consecutive sampling from the department of 
Occupational Therapy attending paediatric and sensory 
integration therapy unit of outpatient & in-patient 
department of SVNIRTAR. Total number of 44 patients 
out of which 21 are mothers of CP and 23 are mothers of 
ASD children were recruited.

Tools / Instruments: Perceived Stress Scale (PRSS)18 
for measuring perceived stress in mothers, Hamilton 
Anxiety Rating Scale (HAM-A)19 for measuring 
anxiety and Hamilton Depression Scale (HAM-D)20 

for measuring depression, Care giver Burden Scale and 
Child Behaviour Check List (CBCL)21 for measuring a 
broad range of behavioural and emotional problem of 
children.

Permission were obtained from the ethical 
committee of SVNIRTAR. Perceived Stress Scale, 
Hamilton Anxiety Scale, Hamilton depression Scale, 
Care giver burden Scale and Child Behaviour checklist 
were administered and recorded after informed consent 
and sociodemographic data.

Results
Table-1: (Sociodemographic Data)

No of patients (n) ASD(N=23) CP(N=21)
Age in Years (Mean± SD) 4.6±1.72 3.7±2.1
Gender Male 22 16

Female 1 5
Family 
structure

Joint 6 8

Nuclear 17 13
Family 
occupation

Business 5 3
Cultivation 0 8
Employed 18 10

Level of 
education of 
parents

Under Matriculate 0 3
Matriculate 2 4
Graduate 19 14
Post Graduate 3 0

The groups were similar with respect to size (mothers 
of ASD children =23 & mothers of CP children=21). 
Mean age of the children with ASD & CP is 4.6±1.72SD 
& 3.7±2.1 SD years respectively.

Table-2 (Comparison of stress and psychosomatic 
properties of mother of ASD and CP Children)

Outcome 
measures

ASD 
(Mean±SD)

CP 
(Mean±SD)

P Value

PRSS 30.21±7.34 24.76±7.41 0.014*
HAM-A 21.56±15.56 22.66±2.12 0.005*
HAM-D 10.17±4.0 11.61±5.38 0.940

*p value is significant

Mann –Whitney U test compared the stress, anxiety 
and depression between mothers of children with ASD 
and CP children (Table-2). There is significant level of 
increase in stress between the mothers of children with 
ASD is more as comparison to CP children (p<0.01).
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Similarly, the test revealed the significant level of 
anxiety in mothers of children with ASD vs CP children 
(p<0.05). But no significant level of depression persists 
between the groups.

Table-3 (Co-relation between child behavior to 
stress and psychological distress).

Outcome measures CBCL p value
PRSS r=.353 0.01*
HAM-A r=-.131 0.398
HAM-D r=-.148 0.336

 *p value is significant

Statistically significant positive correlation between 
child behavior (CBCL) and maternal parenting stress 
(PRSS) in Pearson’s correlation test (p< 0.05, r =.353) 
which indicates that child problem behavior was 
positively associated with parenting stress. There is no 
significant correlation found between child behavior 
(CBCL) to maternal anxiety (HAM-A) and also to 
maternal depression (HAM-D).

Discussion
In our study mothers of ASD children had higher 

levels of stress and anxiety than mothers of CP children 

which corroborate with child problem behavior was 
associated with elevation in parenting stress22. The 
cause for the relationship between parenting stress, 
anxiety and child problem behavior may be supported 
by Hasting’s model16. This transactional model suggests 
child problem behavior leads to increase parenting 
stress which in turn disrupts parenting behavior and 
these behaviors give feedback to increase child problem 
behavior17. So Parenting stress stems from a complex 
combination of the parent, the child and the interaction 
between them23.

The parenting stress in mothers of children with 
ASD is more than mother of children with CP. One 
of the reasons may be, autism has no biological 
marker hence very difficult for the parents to accept 
the condition. Some parents experience confusion and 
helplessness as child with autism are mostly physically 
normal and healthy at birth and initial years but then 
child experiences a regression with social nonresponsive 
and aloofness. After diagnosis of ASD, parents become 
distressed and hopeless when they need educational, 
social and professional support and find very little 
help specific to autism and patients have no space in 
the broader society on their own, which becomes very 
much challenging for the parents16. As many children 

with autism look normal and people often mistake that 
the behavioral problems and social inappropriateness 
is blamed on parent’s carelessness or unable to handle 
the child, which make parents extremely frustrating and 
stressed than other disabilities 24. There is no significant 
depression in mothers of both the groups. This may 
suggest that the patients recruited for the study have 
positive perception or hope for the improvement, as they 
are in continuation of institution based therapy25.

In this study CBCL & PRSS is significantly 
positively correlated which indicates that child 
behavioural problem is directly proportional to parents’ 
stress and there is a bidirectional relationship exists 
between behavior problems and parenting stress16. 
The elevations in behavior problems of children lead 
to increase in parenting stress over time, and high 
parenting stress leads to increase in behavior problems 
in children26.

Limitations & Future Implications
Longitudinal research and specific intervention may 

be synthesized on child specific behaviours influencing 
on parental distress.

Conclusion
Parenting stress in mothers of children with ASD 

reported higher levels of stress and anxiety than mothers 
of children with CP and child problem behavior was 
associated with elevation in parenting stress.
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Abstract
Background: Musculoskeletal complaints like Low Back Pain (LBP) are usually associated with faulty 
posture, suboptimal breathing pattern and trunk stability.

Objective: To study the effect of Ball and Balloon activity in the management of LBP in peri-menopausal 
women.

Method
Material: Ball (6 inches), balloon, mattress

Design: Prospective, experimental group control group, community based pilot study

Setting: Community

Participants: 20 subjects were taken for study and allotted into experimental and control group (N=10 in 
each group). Age: Between 40-50 yrs.

Intervention: Balloon blowing activity was performed by experimental group in supine position with the 
feet on a wall, hips and knee at 90-90 position and a ball between the knees. Activity was done four times and 
repeated for four times twice a day for 3 weeks. Control group was given ergonomic advice and precautions 
related to LBP.

Outcome measures: Modified Oswestry Low Back Pain Disability Questionnaire (MOLBPDQ), Visual 
Analogue Scale (VAS) and Spirometry.

Result: Statistical analysis showed significant improvement (p< 0.05) in MOLBPDQ (pretest mean 40.1, 
SD±1.13 and posttest mean 19.7, SD ±0.64) and VAS (pretest mean 8.6, SD±0.50 and posttest mean 4.9, 
SD±0.89) in experimental group. Spirometry scores were also improved.

Conclusion: Integrated co activation of deep abdominal muscles with pelvic floor, diaphragm and lumbo-
pelvic stabilization through Ball and Balloon Activity was found to be effective in managing LBA.

Keywords: Ball and Balloon activity, Ergonomic, LBP, Trunk stability, Spirometry

Introduction
Many muscles like diaphragm, Transvers Abdominis 

(Tr A) and muscles of the pelvic floor, are responsible 
for both postural control and respiration1,2. It is difficult 
to maintain an optimal balance of these muscles for their 
roles in respiration and postural stability 3,4. The pain 
that occurs between 12th rib and gluteal fold is defined 

as Low Back Pain (LBP) 5. Musculoskeletal conditions 
like Low Back Pain (LBP) is associated with suboptimal 
respiration and suboptimal posture. Faulty posture 
like increased lordosis and over lengthened / weak 
abdominals are usually associated with LBP 6,7. Chronic 
LBA patients have reported to have defects in posture 
and motor control 8. 
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Richardson et al (2004) described coordinated 
action of Tr A and the diaphragm in respiration during 
tasks in which stability is maintained by tonic activity of 
these muscles. He concluded that during inspiration, the 
diaphragm contracts concentrically, whereas the Tr. A 
contracts eccentrically. The muscles function is reverse 
during exhalation with the diaphragm contracting 
eccentrically while the Tr A contracts concentrically 
9. Hodges et al (2001) noted that during respiratory 
disease the coordinating function between the Tr A 
and diaphragm was reduced 10. O’ Sullivan et al (2002) 
studied subjects with LBP (attributed to SIJ pain) 
and compared them to control subjects without pain. 
Comparing the respiratory rate, diaphragm and pelvic 
floor movement using the Real time ultrasound during 
Straight Leg Raising Test, he noted that subjects with 
pain had increased respiratory rate, descent of pelvic 
floor and a decrease in the diaphragm excursion as 
compared to normal subjects. O’Sullivan concluded that 
an intervention program focused on integrated control 
of deep abdominal muscles with normal pelvic floor 
and diaphragm function may be effective in managing 
LBP11.

The Ball and Balloon Activity is a conservative 
activity in which person can obtain optimal posture and 
respiration. It helps in restoring Zone of Apposition 
(ZOA) and spine to a proper position so that diaphragm 
performs at its optimal ability.

The ZOA is the area of the diaphragm covering the 
cylindrical or dome shaped portion which relates to the 
posture directly apposed to the inner aspect of the lower 
rib cage. ZOA is controlled by abdominal muscles and 
directs diaphragmatic tension. When ZOA is suboptimal 
it leads to 1. inefficient respiration and 2. weakened 
action of Tr A. The Ball and Balloon activity or 90 – 90 
Bridge with Ball and Balloon Technique is developed 
by the Postural Restoration Institute, Nebraska. It is 
designed to refurbish the ZOA and spine to a suitable 
position in order to permit diaphragm’s finest ability 
to perform it’s both roles (postural and stability) . This 
activity is performed in supine lying with feet on the wall 
and hip and knee in the 90-90 position and a ball (4”-6”) 
between the knees. This passive 90-90 position places 
the spine in relative flexion, posterior pelvic tilt and rib 
internal rotation. This position augments ZOA. Having 
a ball between the knees encourages adductor muscle 
activation and co contraction of pelvic floor muscles 12.

In this paper the researcher has attempted to utilize 

this technique on peri-menopausal subjects. This phase 
is characterized by irregular periods, increased weight 
gain and also constant low back pain 13,14. The most 
noteworthy thing regarding this technique is that it can 
be accomplished by subject in home setting.

 Objective of the Study
• To study the effect of Ball and Balloon activity in 

the management of LBP in perimenopausal women

Inclusion Criteria
• Normal healthy women with Low back pain since 

last three months

• Subjects who were willing to take part in the study.

Exclusion Criteria
• Any pathology or surgery for LBA

• Those who were taking any other treatment for LBA

Material and Method
Ball (5 inches), Balloon, Mattress

Design: Community based, pretest posttest 
experimental, prospective study

Outcome Measures used: Visual Analog Scale 
(VAS), Modified Oswestry Low Back Pain Disability 
Questionnaire (MOLBPDQ), Spirometry (Incentive)

Twenty female subjects of LBP, were taken for the 
study (N- 20) from the health center of a community 
center of south Delhi. They were randomly allotted in 
experimental and control groups (N-10 in each group). 
Age group-40 to 50 years. They were explained the 
intent and content of the study and informed written 
consent was taken.

Experimental group was given Ball and Balloon 
activity.

Position of the subject: Subject was made to lie on 
her back with feet flat on a wall. Hip and knees were 
in 90-90 angle. 5 inches ball was placed between the 
knees. Left arm was placed above the head and balloon 
was held in the Right hand. Subject was asked inhale 
through nose and as she exhale she was asked to perform 
posterior pelvic tilt so that low back touches the mattress. 
Feet should not press the wall. Subject should feel the 
thighs and inner thighs contract. Subject was asked to 
maintain this position throughout activity.
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Ball and Balloon Activity: Subject was asked to 
inhale through nose slowly and exhale through her 
mouth into the balloon. At the end of exhalation, tongue 
was pressed on the roof of the mouth to prevent the 
backflow of air in the balloon. After the pause of three 
seconds, subject was asked to again inhale through 
nose and exhale through mouth, stabilizing the neck of 
the balloon with the right hand. After the end of third 
breadth, the balloon was taken out of the mouth and the 
neck of the balloon was pinched with the right hand and 
air was out in the air. This activity was repeated for four 
times.

Subjects practiced this activity in the Health center 
of the Community center many times. Once they learn 
the activity correctly they were advised to do at their 
homes for three weeks twice a day. They were asked to 
visit researcher once a week for follow up.

The controlled group was given Ergonomic advice 
and precautions regarding LBP.

Pretest scores of VAS, MOLBPDQ and Spirometer 
(inspiratory volume) were taken on first day. Posttest 
scores were taken at the end of third week

Statistical Analysis
Statistical analysis was done using SPSS software. 

Two tailed paired t-test was done to test significance for 
VAS and MOLBPDQ outcome measures.

Interpretation
Graph 1: The pretest mean of VAS of experimental 

group reduced from 8.6 to 4.9 whereas there was very 
little difference was noted in pretest and posttest mean 

of control group (8.5 to 07). This means that there was 
improvement in pain in the experimental group.

The following table (Table Ia) is showing the 
comparison of pretest and posttest VAS scores in 

experimental group (paired, within group)

Mean 8.60 (pretest) 4.90 (postest)
SD +-.516 +-.876
t score -6.678
p value .000 (<.01)(Significant)

Table Ib showing the comparison of pretest and 
posttest VAS scores in control group (paired, within 

group

Mean 8.50 (pretest) 7 (posttest)
SD +- .527 +-.471
t score .429
p value .473 (> .01) (NS)

The p value of pretest and posttest mean of 
experimental group is .000 which is < .001 hence the 
results are significant. But the p value of pretest and 
posttest mean of control group is .473 which is > than 
.001 hence the results are not significant.

The 95% confidence interval of the difference is 
between-1.439 and-2.761.

Graph II: The pretest mean of MOLBPDQ of 
experimental group reduced from 40.1 to 19.7 whereas 
there was little difference was noted in pretest and 
posttest mean of control group (39.9 to 31.3). This 
means that there was much improvement in disability in 
the experimental group.
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The following table (Table IIa) is showing the 
comparision of pretest and posttest MOLBPDQ 

scores in experimental group (paired, within group)

Mean 40.10 (pretest) 19.70 (posttest)
SD +-1.197 +-.675
t score -20.723
p value .000 (Significant)

The following table (Table IIb) is showing the 
comparison of pretest and posttest MOLBPDQ 
scores in control group (paired, within group)

Mean 39.90 (pretest) 31.30 ()posttest
SD +-.994 +-1.636
t score .406
p value .689 (. 01) (NS)

The p value of pretest and posttest mean of 
experimental group is .000 which is < .001 hence the 
results are Significant. But the p value of pretest and 
posttest mean of control group is .406 which is > than 
.001 hence the results are Not Significant.

The 95% confidence interval of the difference is 
between-10.424 and-12.776

Interpretation: Graph III is showing that inspiratory 
volume has increased from 660 cc to 1050 cc in the 
experimental group. There was very negligible increase 
in inspiratory volume in the control group.

Discussion
Ball and Balloon is a simple, but not easy activity. 

All the subjects in the experimental group needed 2 or 

3 practice sessions to learn this activity correctly and 
perfectly. All the subjects of this pilot study, in the 
experimental group were from urban background and 
educated up to minimum 12th standard. Two subjects 
were working and the rest were housewives.

Lumber instability is the major cause of LBA 
(Sapsford RR, 1994). Core muscles are responsible for 
trunk and spine stabilization regardless of movement of 
extremities. Diaphragm, Tr A, multifidus muscle and 
PFM act as one unit at the center of functional kinetic 
chains (Richardson C, 2004).

In the comparison of the intensity of LBP and 
disability in subjects in the experimental group showed 
significant improvement (VAS pretest mean =8.6, sd =+- 
.504 and posttest mean= 4.9, sd=+_.894) (MOLBPDQ 
pretest mean = 40.1, sd = +_1.136, posttest mean = 
19.7, sd = +_0.646) (Ostello RW, 2005). As well as 
in the control group there was slight improvement in 
VAS score (pretest mean = 8.5, posttest mean = 7), and 
MOLBPDQ score (pretest mean = 39.9, posttest mean 
= 31.9).

The incentive spirometer was used to measure the 
inspiratory volume. The tool had markings of 600 ml, 
900 ml and 1200cc. Every subject was asked to practice 
once and then on the second time inspiratory volume was 
recorded. The mean pretest score of SIV improved from 
660 ml to 1050 cc (sd +_ 121.356, 156.669 respectively) 
in the experimental group (Koughlin CJ, 2005). Whereas 
there was negligible improvement in the control group.

None of the subject of experimental group reported 
any complaint like neck pain, headache, or any other 
discomfort during the period of study.

Limitations of the Study
1. Study could not be done on large number of subjects.

2. Daily monitoring of subjects could not be done

Futuer Recommendations
1. Study can be done on male subjects and also on all 

age groups.

2. Real time ultrasound can be used for measuring 
abdominal thickness and diaphragm length.

3. Proper spirometric tests can be done for measuring 
breathing parameters like inspiratory volume, 
expiratory volume, total lung capacity etc.
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4. Study can be done to study the effect of BB activity 
in COPD, posture and incontinence.

5. Study can be done in Hospital setting.

Conclusion
The Ball and Balloon activity is a perfect example 

of integrating co activated action of deep abdominals 
with pelvic floor and diaphragm. It was found to be 
effective in managing LBP and improving function in 
peri menopausal women.
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Abstract
Background: Performance in long distance running has been associated with cardiovascular endurance of 
individuals. Elite runners can be categorized as individuals with high oxygen uptake capacities. Recreational 
runners are those who run to improve health and for fun.

Materials and method: Forty runners from Bardoli and Surti Runners groups were assessed for maximum 
O2 uptake. Individual were bifurcated into two Groups. Group A included twenty Elite runners and Group 
B included twenty Recreational runners. A value of VO2 max was assessed through multi stage shuttle test. 
The blood pressure and pulse rate was taken before and after the multi stage shuttle test. Unpaired t test was 
carried out for analysis of outcomes.

Results: All the runners were assessed for multistage shuttle test parameters. The level of shuttle, total no of 
shuttle and VO2 max showed extremely significant difference in elite and recreational runners.

Conclusion: It can be concluded that elite runners have higher cardiovascular fitness than recreational 
runners using multi stage shuttle test

Keywords: Cardiovascular Fitness, Multistage Shuttle test, Elite and Recreational runners.

Introduction
Performance in long distance running has been 

associated with cardiovascular endurance of individuals 
although other factors may also contribute1, 2. Elite 
runners can be categorized as individuals with high 
oxygen uptake capacities and good performance in 
terms of distance and time.3-6 Maximal oxygen uptake 
reflects the ability of the cardiovascular system to deliver 
oxygen to the working muscles. Thus, individuals with 
high VO2 max values have been regarded traditionally 
as possessing “endurance fitness” or “cardio-respiratory 

fitness”7. Various complex, expensive and time-
consuming laboratory-based tests to measure VO2 max 
are available. One such test, the 20-meter multi-stage 
shuttle run requires little equipment (principally a tape 
recorder) and is suitable for mass testing.8

Recreational runners can be categorized as 
individual who run to improve health. It is also defined 
individual who run for the fun. Thus, present study was 
carried out to compare maximum O2 uptake in Elite and 
recreational runners through multi stage shuttle test.

Materials & Methodology
A total 40 individuals screened for the present 

study and as per inclusion and exclusion criteria they 
were allotted in Group A and Group B. 20 participants 
were included in Group A and group B consist of 20 
participants. Inclusion criteria for the present study were: 
1) Both male and female elite and recreational runners 2) 
Age: 20-40 years and 3) participating in running for 1 
year at least. Subjects were excluded from the study if 
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they had a history of cardio-respiratory disease in past 
1 year, any personal history such as cigarette smoking 
or tobacco, any lower extremities injury or diseases 
in last 1 year, Subjects having Heart Rate (HR) < 50 
BPM or > 100 BPM at restand Subjects having Blood 
Pressure (BP) > 140/90 mm hg. Participants of both the 
groups were recruited from the runners of Bardoli and 
Surat Runners group, Gujarat, India. Participants were 
briefly explained about the study with detailed idea 
of evaluation and procedure. A written consent was 
obtained accordingly from each. The study was approved 
by the ethical committee of Shrimad Rajchandra College 
of Physiotherapy, UTU.

The base line assessment of the subject was done 
prior to the start of the study by evaluating the parameter 
such as: Blood Pressure (systolic and diastolic by 
sphygmomanometer), Pulse rate.

The Multi Stage Shuttle Test involved continues 
running between two lines 20-m apart in time to 
recorded beeps. The participants stand behind one of 
the lines facing the second lines, turning when signals 
by the recorded beeps. After about one minute, a sound 
indicates an increase in speed and the beeps was closer 
together. This continued each minute (level). When the 
lines were reached before the beep sounds, the subjects 
must wait until the beep sounds, the subjects were given 
a warning and must continue to run to the line, then 
turn and try to catch up with the pace within two more 
‘beeps’. The test was stopped when the subject failed to 
reach the line (within 2 meters) for two consecutive ends 
after a warning.

Result
All statistical analysis was performed using 

specific software (SPSS trial version) and the statistical 

significance level was kept at P<.05.To analyze 
cardiovascular fitness within the groups the student’s 
t-test was used. The demographic characteristics of the 
participants were analyzed using statistics such as mean 
and standard deviation. Table 1 shows demographic 
characteristics of both groups. The mean difference of all 
data was statistically not significant (P>0.050) baseline 
demographic and clinical data was comparable.

Table 1: Illustrates Demographic and Clinical Data 
of the participants in Group A and Group B

Demographic Data 
Elite Runners
(Group A)

Recreational 
Runners 
(Group B)

Age (Years) 22.34±3.32 24.35±4.59
Gender (M:F) 11:9 14:6 
Height (Cm) 169.95±6.97 164.10±8.20
Weight (Kg) 58.05±.31 63±10.89
BMI (Kg/M2) 20.57±3.04 23.41±3.86
*Data are Mean±SD (95% 
Confidence Intervals)

All runners were analyzed for the multistage shuttle 
test parameters (Level of shuttle, Total number of shuttles 
and VO2max). Data analysis showed that Level of Shuttle 
in Group A (11.05 ± 1.31) was higher than the Group B 
(4.45 ± 1.09), Total number of shuttles in Group A (98.05 
± 12.12) was more than Group B (31.95 ± 10.12). The 
level of shuttle and the total number of shuttles showed 
extremely significant difference between Group A and 
Group B. Data analysis showed that value of VO2max in 
Group A (51.64 ± 4.31) was higher than Group B (29.59 
± 4.22). The value of maximum oxygen uptake showed 
significant difference in Group A and Group B. (Table 2)

Table 2: Illustrates comparison of VO2max of participants in Group A and Group B

Outcome 
Measure

Elite Runners
(Group A)

Recreational 
Runners
(Group B)

p
Value

t
Value

Result

VO2max 50.99(46.83-61.96)
51.64 ± 4.31

29.20 (23.41-37.76)
29.59 ± 4.22

<0.0001 16.32 Significant 
difference

Discussion
The aim of the present study was to compare 

the cardiovascular fitness in elite runners (Group A) 
and recreational runners (Group B) and to assess the 
cardiovascular fitness multistage shuttle test was used.

In the present study, elite and recreational runners 
were assessed for their running parameters (running 
experience and running distance per week). The results 
of the study have shown that there was extremely 
significant difference in running distance when compared 
between elite and recreational group. Various studies 
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have already defined elite runners with a weekly training 
distance of 60-150 kilometers.9 Hence, elite group had a 
higher weekly running distance than recreational group. 
In present study, the weekly running distance is fifteen 
times more than recreational runners.

There was no significant difference found between 
elite and recreational group when compared for 
running experience. Hence, possible effects of running 
experience on elite and recreational runners in terms of 
cardiovascular fitness have been eliminated here.

A significant difference was found in level of shuttle 
and total no of shuttle completed between elite and 
recreational group. A median value for elite runners was 
11 which are three times higher than recreational runners 
when calculated for level of shuttle. Similarly, there was 
a significant difference of median value for elite and 
recreational group in terms of total no of shuttles, 96.5 
(median) and 31 (median) respectively.

Several studies have already documented that there 
is a linear relationship between oxygen consumption 
and running velocity.10,11,12 Hence, it is not surprising 
that elite runners have significantly higher vo2max than 
recreational runners as they have performed higher 
shuttle level and no of shuttles.

Literature states that maximizing Vo2max through 
training increases the running speed.13,14 Hence, for 
competitive elite runners, it is recommended to enhance 
their cardiovascular fitness through training as it will 
result in increased running speed and performance.

Limitations of the Study
Present study was conducted with a smaller sample 

size

Suggestion for Further Study
Further study addressing cardiovascular fitness in 

elite and recreational runners as per the category of 10 
kilometer, half marathon and full marathon participants 
can be studied.

Similar study on runners with other outcome 
measure than multi stage shuttle test can be used to 
assess cardiovascular fitness.

Clinical Implications
From the result of the study, we can state that 

recreational runners have low cardiovascular fitness when 

compared to elite runners. Hence, it is recommended to 
educate and train recreational runners to enhance their 
performance.

Conclusion
It can be concluded that elite runners have higher 

cardiovascular fitness than recreational runners using 
multi stage shuttle test.
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Abstract
Background: Smartphones and social media have expanded our universe. Electronic media use has a 
profound effect on development in adolescents. It has been reported that sleep quality deteriorates with 
increased use of technology.

Methodology: 220 adults from Dr. A.P.J. Abdul Kalam College of Physiotherapy, PIMS, Loni were 
randomly selected. The participants included were between age group of 18-25 years and those who were 
using smartphone for more than 3 years. Participants who denied to participate were excluded. Participants 
were evaluated for smartphone addiction and subjective quality of sleep using Smartphone Addiction Scale 
(SAS) and Pittsburgh Sleep Quality Index (PSQI). Objective measurement of sleep was carried out on these 
participants using Fitbit Charge 2 for 5 nights and then results were obtained.

Results: The result obtained suggested that Mean and Standard deviation value of SAS for 220 samples was 
82.92 ± 24.47 and PSQI was 4.9 ± 1.97. 54% were found to be addicted to smartphone. Percentage of awake 
time during night-sleep in these individuals was more and their sleep quality was poorer than non-addicted 
users.

Conclusion: The study concluded that there is a significant correlation between smartphone addiction with 
sleep quality and awake time.

Keywords: Technology, Smartphone Addiction, Poor quality of sleep, Polysomnography, Fitbit Charge 2™.

Introduction
The term Smartphone was first invented in 

1997, when Ericsson described its GS 88 “Penelope” 
concept as a smartphone with advanced features. 1 The 
Smartphone is willingly carried by a large segment of 
people, throughout the world. It provides integrated 
services from communication, computing and mobile 
sectors such as voice communication, messaging, 
personal information management applications, wireless 
communication ability as well as entertainment. 1 

Although mobile phones have a lot of positive effects 
their overuse can cause many problems and can cause 
harmful effects on our body as well as mind. 2, 3 Wide 
spread use of technology can lead to dependence. 3 There 
are adverse effects of overuse of smartphones which are 
observed in today’s world. Turel and Serenko claimed 
that smartphone addiction might be a type of non-
substance addiction. Kim et.al noted that smartphone 

overuse can be a sign of smartphone addiction. Reported 
effects of smartphone addiction include damaging 
fingers and forearms, injuries of the vertebrae of the neck 
and spine, as well as psychological and physiological 
disorders including depression, stress and anxiety. 4

Up till now, there are studies related to electronic 
media use and sleep in adolescents. It has been reported 
that subjective insomnia and poor sleep quality is 
associated with increased use of technology. Also, 
Song et al. (2010) suggested that adolescents’ Internet 
addiction was correlated with sleep-related problems 
respectively. 5 Poor quality of sleep can lead to sleep 
disorders like insomnia, hypersomnia, narcoplexy and 
cataplexy, sleep apnea syndrome, nightmare, night 
terror, somnambulism, nocturnal enuresis etc. 6

Increasingly studies have found that poor quality of 
sleep is associated with impaired daytime functioning 
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(e.g., Cain &Gradisar, 2010; Léger et al., 2010), 
depressive symptoms (Park et al., 2010), weaker 
immune system, body fatigue (e.g., Dinges et al., 1997; 
Nagane, Suge, & Watanabe, 2016), and eye syndromes 
(e.g., Waller, Bendel, & Kaplan, 2008). 7

The degree of smartphone addiction in an individual 
can be evaluated by using Smartphone Addiction scale 
(SAS) which is a valid and reliable tool in research that 
could distinguish smartphone addicted persons. It is a 
48 item scale which is divided into 6 subscales-daily-
life disturbance, positive anticipation, withdrawal, 
cyberspace-oriented relationship, overuse, and tolerance. 
The internal-consistency test of SAS result (Cronbach’s 
alpha) is 0.97.3

There are various subjective and objective ways to 
evaluate sleep. Subjectively, the Pittsburg sleep quality 
index (PSQI) (Buysse, Reynolds III, Monk, Berman 
&Kupfer, 1989), is a widely used tool which can measure 
sleep quality. It comprises of 19 self-rated questions and 
5 questions rated by the bed partner and can distinguish 
between good sleeper and a poor sleeper. 8 A PSQI global 
score >5 resulted in a sensitivity of 98.7 and specificity 
of 84.4 as a marker for sleep disturbances in insomnia 
patients. 5 Laboratory based- Polysomnography is 
considered the gold standard method to measure sleep 
objectively. However, since the device is very expensive, 
difficult to use and resource- intensive, other method or 
devices which are less cumbersome can be introduced to 
objectively measure sleep. 9, 10 In recent years a variety 
of mobile apps, wearable technologies and embedded 
systems have emerged that allows individuals to track 
the amount and the quality of their sleep in their own 
beds. 11 It is now easy to track one’s sleep through 
consumer wearable devices like Fitbit from the comfort 
of one’s home. 12 These smart wearables provide 
continuous, modest, and cost-effective collection of 
data. Although multipurpose wristworn devices present 
some limits with respect to accuracy, they are reasonable 
options for collecting data related to sleep. Long-term 
motion and biological data that patients generate in their 
living environment can be collected through device in-
built sensors (accelerometer, gyroscope, and heart rate 
sensors) in an operator-transparent way, by wearing this 
device. 13 One of these devices named Fitbit Charge 
2™ has 0.96 sensitivity (accuracy to detect sleep), 0.61 
specificity (accuracy to detect wake), 0.81 accuracy in 
detecting N1+N2 sleep (“light sleep”), 0.49 accuracy in 
detecting N3 sleep (“deep sleep”), and 0.74 accuracy in 
detecting Rapid-Eye-Movement (REM) sleep. 14

Therefore, Fitbit Charge 2™ sports band shows 
promise in detecting sleep-wake states and sleep stage 
composition and can be used as an alternative to measure 
sleep objectively.

Since smartphone addiction takes a toll sleep, this 
study was aimed at correlating smartphone addiction 
with subjective quality of sleep. 15 Along with this 
objectively measured sleep was also evaluated with 
Fitbit Charge 2™ and the differences between the sleep 
parameters of addicted and non-addicted individuals 
were compared.

Materials and Method
A total of 220 adults, aged between 18 to 25 

years, participated in this study. Participants were 
students from Rural Medical College, Pravara Institute 
of Medical Sciences, Loni, located in Maharashtra, 
India. The participants included in the study were 
those with age between 18 to 25 years and those who 
were using smartphones for more than 3 years. The 
exclusion criterion for participation in study was the 
participants who did not use smartphones. Before data 
collection, necessary permissions for the study were 
taken from ethical committee of institution (PIMS/
CPT/IEC/2018/585), and complied with the Helsinki 
declaration. All participants were informed about details 
of study and gave their written informed consent. After 
providing the necessary information about the study, 
screening forms, SAS and PSQI were given to the 
participants. In this study, the participants had to mark 
respective scores on the questions asked on the overall 
daily usage of smartphone. SAS has a total score ranging 
from 48-288 respectively. Higher the score more 
serious is the smartphone addiction. Sleep quality was 
assessed using the PSQI (Buysse, Reynolds III, Monk, 
Berman &Kupfer, 1989), which measures subjective 
sleep quality. It consists of 19 self-rated questions and 
5 questions rated by the bed partner. The 19 items 
are grouped into scores with the seven following 
components: subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbances, use 
of sleep medication, and daytime dysfunction. These 
component scores were added to a global PSQI score 
with a range of 0 to 21, with higher scores indicating 
worse sleep quality. Participants with score more than or 
equal to 5 were considered poor sleepers while those less 
than 5 were considered good sleepers. 5
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The participants were further assessed for objective 
measurement of sleep using sports band i.e. Fitbit charge 
2 in the study. In the objective measurement of sleep, 
each participant had to wear Fitbit Charge 2™ for 5 
weekdays while sleeping. Evaluation of sleep during 
weekend was excluded due to varied nature of sleep 
during these days. Every day the participant’s deep 
sleep, light sleep, rapid eye movements sleep (REM 
sleep), awake time was monitored and noted down for 5 
days. The information and the results of SAS and PSQI 
were further recorded and correlated to receive positive 
outcomes of association between them.

Findings
Out of total 220 participants 24% samples were 

between age group of 18 to 20 years, 25% samples were 
between age group of 21 to 23 years and 1% samples 
were between 24- 25 years of age. In this study, there 
were 125 (56.81%) females and 95 (43.18%) males.

The statistical analysis was done using Microsoft 
Excel 2010 and Instat software. Various statistical 
measures such as mean, standard deviation (SD), Karl 
Pearson’s Correlation Coefficient (r) and Student’s t-test 
(t), unpaired t-test (t) were utilized to analyze the data. 
Mean and Standard deviation (SD) value of Smartphone 
Addiction Score (SAS) for 220 samples was 82.92 ± 
24.47 and Pittsburgh Sleep Quality Index (PSQI) was 4.9 
± 1.97. Accordingly, 120 samples had high smartphone 
usage while 100 had low smartphone usage. Also, 134 
samples were poor sleepers and 86 samples were good 
sleepers.

When SAS was correlated using Pearson’s 
Correlation Coefficient (r) and Student’s t-test (t) with 
PSQI considering all the 220 samples, the result obtained 
was; r = 0.5088 and t = 42.571.The result was concluded 
to be extremely significant with, the P value is <0.0001. 
There was a positive correlation between SAS and sleep 
score.

When smartphone addicted users group (SA) was 
compared with non-smartphone addicted users (NSA) 
group to analyze objective measurement of sleep using 
unpaired t-test, considering awake time, t = 2.286 and 
its P value is 0.0232. The result was concluded to be 
significant. Other parameters like Light sleep (LS), 
Deep sleep (DS), Rapid eye movements (REM) showed 
insignificant results.

Table I: Mean and SD of SAS and PSQI correlating 
it with SA and NSA.

MEAN AND SD
SA N-SA

SAS 101.60 ± 11.86 59.43 ± 114.29
PSQI 5.60 ± 1.84 4.07 ± 1.56

In this study, 60.9% had poor sleep quality. The 
prevalence of poor sleep quality in young adults was 
found to be similar to other studies. 16 The present result 
of the study suggested that there is positive correlation 
between smartphone addiction and quality of sleep in 
young adults. Also, it was found that there were more 
male participants who were addicted to smartphones 
and had poor quality of sleep. This result was similar 
to that obtained in a study by Kurugodiyavar M D et 
al., who studied impact of smartphone use on quality 
of sleep among medical students which concluded 
that in medical students smartphone addiction affects 
sleep quality considerably and males are particularly 
additionally at risk of having poor sleep quality due to 
too much smartphone use. 15 This result can be attributed 
to the fact that dependence or overuse of smartphone 
can cause ill effects on sleep as they lead to exposure 
of either bright light of the screens or electromagnetic 
radiations or both. 15 In a study done by Loughran et 
al, it has been reported that there are changes in sleep 
electroencephalogram if a person gets exposed to 
smartphone before sleeping. 17 It has been suggested by 
different studies that production of melatonin is reduced 
on acquaintance to electromagnetic fields especially 
in the evening, reduced melatonin is the reason for 
impaired sleep quality. 15

Few mechanisms regarding the relationship 
between electronic media use and poor sleep are as 
follows: 1) Electronic media use may displace sleep; 2) 
using electronic media devices may be associated with 
cognitive, emotional or physiological arousal; 3) light 
emission of the screen of devices may affect sleep; and 
4) mobile phone use in the bedroom may disturb sleep in 
that received messages may awake adolescents at night. 18 
Also, Huber et al. (2002) reported that more smartphone 
use in the evening impacts on many physiological 
factors like quality of sleep and the melatonin regularity, 
maybe by impacting the brain activity –especially of 
the pineal gland which may also cause altered cerebral 
blood flow and brain electrical activity. 19 Study done 
by Demirci K et al., showed that daytime dysfunction, 
which is a component of sleep quality, was higher in the 
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high smartphone use group than in the low smartphone 
use group. The study also found positive correlations 
between subjective sleep quality, sleep disturbance, 
daytime dysfunction, and sleep quality global scores and 
SAS scores. 14

It was studied by Hysing et al that both during 
daytime and bedtime use of electronic devices can lead 
to short sleep duration, long sleep onset latency and sleep 
insufficiency and in turn reduced daily work engagement. 
20 Smartphone use for work at night increased depletion 
the next morning with its effects on sleep, was reported 
by Lanaj et al. 21

Furthermore in the present study, out of the 
objective parameters measured our study found that, 
the smartphone addicted users had significantly more 
awake time after sleep onset than non-addicted users. 
Participants who had higher scores of smartphone 
addiction reported to be more lethargic and inactive 
because of poor quality of sleep. It was observed in our 
study that addicted users generally slept late at night 
than the non-addicted ones and did not get sound and 
peaceful sleep which further resulted in sleepiness the 
next morning and lead to inactive lifestyle. This may 
lead to a vicious cycle leading to reduced physical 
activity and poor quality of sleep which can take a toll 
on professional as well as personal lives of youngsters.

Conclusion
There was a positive correlation between smartphone 

addiction and sleep quality concluding that Smartphone 
addicted users had poorer sleep quality than non-addicted 
users. Also, addicted users had more awake time after 
sleep onset than non-addicted users.
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Abstract
Purpose: The purpose of this study is to determine the appropriate density of foam that is best for improving 
balance in community dwelling geriatric population. Hence this study was conducted with low, medium and 
high density foams to determine which is more effective.

Materials and Method: The study included 30 participants randomized to 3 groups of 10 each. Group A 
was treated with low density foam, Group B was treated with medium density foam and Group C was treated 
with high Density foam. The intervention protocol included double limb standing, single leg standing, 
neck hyperextension, heel and toe raises, trunk rotations, walking in place, tandem standing and walking 
sideways. Pre and Post intervention Berg Balance Score was noted and results were obtained.

Results: The intra group comparison in Group A pre test value was 45.60±2.67 and post test was 54.40±1.95 
and mean difference was 8.80±2.34 and p value (p=0.000). In Group B pre test values was 46.00±2.01, and 
post test was 52.00±2.05 and mean difference was 5.40±0.69 with p value (p=0.000). In Group C pre test 
value was 48.50±1.58, and post test value after 1 month of intervention was 51.40±1.26 and mean difference 
was 2.90±0.87 with p value (p=0.000)

Conclusion: Balance training with Low density foam is more effective followed by medium density foam 
followed by high density foam in geriatric patients with balance impairment.

Keywords: Balance training, Different density foam, Unstable surface

Introduction
Balance is the ability to maintain the centre of 

gravity within the base of support.[1] Day to day activities 
such as maintaining static posture, remaining stable 
while moving from one place to another and performing 
activities of daily living require the body to maintain 
balance.[2]

Various systems in our body work in a integrated 
manner to maintain balance.[3] First is the afferent system 
that is important for identifying the body position and 
function, it consists of the visual system, somatosensory 
system and the vestibular system. Second is the efferent 

system which is responsible for maintaining the balance 
and performing the preventive strategies when balance 
is disturbed. The last is the CNS integration processes. 
This system is responsible for integrating the sensory 
information to produce desirable outcome by the motor 
system.[3]

Aging is an ongoing process that is time determined 
which mostly reflects the person’s chronological age 
and the process is unique to every individual. Geriatric 
population are termed as those who are aged above 
60 years and constitutes about 7.4% of the total world 
population.[4] It has been stated that roughly 30% of 
geriatric population have a fall at least once a year.
[5] With aging, common problems seen are, loss of 
bone density specially in women, degenerative bone 
diseases, arthritic conditions, muscle weakness, atrophy 
of muscle, visual impairment, hearing impairment and 
many more.[6] Due to one or more impairments, the 
elderly are at a risk of loss of balance.[7]
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With aging the acuity of vision reduces along with 
reduced depth perception, glare-contrast sensitivity, and 
accommodation. The loss of depth perception and due to 
loss of contrast sensitivity people fail to cross hurdles and 
trip and fall. With advancing age, there is deterioration 
of the vestibular function and the sense of perception is 
reduced.[8] With advancing age there is gradual decline 
in lean body mass, muscle strength and bone density.

With respect to central nervous system, slight 
decline in cognition is observed with aging which 
is more prominent in individuals with illness such 
as dementia, Alzheimer’s, Parkinson’s etc. Even a 
minor fall at this age can lead to serious damage such 
as fractures, cerebral hemorrhages, dislocations, soft 
tissue impairments and so on which often lead to serious 
limitations in functional activities.[9]

Many researches done in sports medicine have 
stated that training on unstable surface is more effective 
as compared to training on stable surface. While standing 
on unstable surface, more number of skin receptors on 
ventral aspect of the foot and mechanoreceptors in the 
joints and muscles are activated.[9] Due to increased 
recruitment of these receptors caused by postural sway 
on unstable surface, proprioception and body awareness 
in space is enhanced.[10]

Similarly balance training on foam pad produces 
similar effects as above by increasing the afferent input 
from these receptors to enhance the postural reactions.

The foam cushions are available in variety of 
sizes, shapes and densities. The size and shape do not 
determine the stability of the foams. It is the density 
measured in gm/cm 3 that determines how stable the 
foam will be. Low density foams are very soft and highly 
unstable where as higher density foams are more stable. 
The present study is intended to compare the effect of 
three different density foams(low density (23gms/cm 3), 
medium density (32gms/cm 3) and high density (40gms/
cm 3)) on balance training and determine which is the 
appropriate density for attaining maximum improvement 
in balance[4] Our research comprised of balance training 
programme for adults above 65 years of age which 
included performance-based exercises like double limb 
stance, single limb stance, neck hyperextension, tandem 
standing, trunk rotations, heel and toe raises, walking in 
place and side walking these exercises integrate two or 
more systems.

While various tools are available to assess balance, 
Berg Balance Scale is considered as a gold standard tool 
for assessment of balance in any given population. Berg 
Balance Scale has many variants like Modified Berg 
Balance Scale and Pediatrics Berg Balance scale. In this 
study we have administered the standard Berg Balance 
Scale. It comprises of 14 tasks which were divided 
into 6 static and 8 dynamic tasks that are performed in 
our routine activities and progress from easy to more 
difficult tasks. The tasks are as follows, sit to stand, 
standing unsupported, sitting with back unsupported, 
stand to sit, transfers, standing with eyes closed, standing 
with feet together, reaching forward with outstretched 
hand, picking object from the floor, turning to look 
behind, turning 360 degrees, stepping, tandem standing, 
and single leg standing.[11] Each of the task is scored 
on 5 points scale that is 0-4 where 0 means unable to 
perform and 4 means patient can perform the activity 
independently within the time and distance criteria. The 
total score is 56 in which score of 41-56 is low risk of 
fall, 21-40 moderate risk of fall and 0-20 is high risk of 
fall.[12]

This tool takes 20-25 minutes to administer. The 
inter rater reliability is 0.99 with internal consistency 
(cornbach α=0.96). The concurrent validity correlation 
with Tinetti balance sub test =0.91, with Barthel mobility 
=0.67.[14] Previous studies have proven to increase 
balance and reduce the risk of fall significantly with the 
help of foam pads. Hence this study was intended to find 
the exact density of foam required to gain maximum 
improvement in balance.

Method
Participants and Data collection: This is a 

randomised clinical study to compare the effects of 
different densities of foam on balance training in geriatric 
population after a balance training period of one month 
after the intervention. Sample size calculation was 
performed sample size was set to 30 subjects randomly 
allotted into 3 groups of 10 each. The participants were 
recruited from community old age homes in Belgavi 
Karnataka using Non- probability sampling. The 
eligibility of participants were decided according to 
following inclusion criteria: Community dwelling older 
adults, age group 65 years and above, Older adults able 
to walk without support, Subjects willing to participate 
in the study and Subjects with moderate to low risk of 
fall according to Berg Balance Scale. Exclusion criteria 
were the following: impaired comprehension, history of 
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clinical depression or progressive neurological disorder, 
lower extremity fracture or joint replacement and high 
risk of fall according to berg balance scale.

Intervention: Randomisation was performed by 
the participants themselves drawing an allocation slip 
from a sealed envelope with group allocation, that is, 
one Group A the low density foam group, Group B 
the medium density foam group and Group C the High 
density foam group. All 3 groups received balance 
training protocol for a period of one month performed in 
the old age home. The balance training was supervised 
by a physiotherapist to ensure safety. There was 100% 
attendance at the training sessions.

The balance programme consisted of the following 
exercises. double limb standing, single leg standing, 
neck hyperextension, heel and toe raises, trunk rotations, 
walking in place, tandem standing and walking 
sideways. It also included performing the exercises with 
eyes open first and then with eyes closed. Each exercise 
was repeated 3-5 times and consumed 15-20 minutes for 
administration.

Outcome measure: Berg Balance Scale was used as 
an outcome measure as it is considered a gold standard 
for assessing balance. It comprises of 14 tasks which 
were divided into 6 static and 8 dynamic tasks that are 
performed in our routine activities and progress from 
easy to more difficult tasks. The total possible score 
on the Berg Balance Scale is 56, which is supposed to 
indicate excellent balance. The Berg Balance Scale has 
been shown to yield measurements with excellent inter-
rater and test-retest reliability (intra class correlation 
coefficient [ICC]=0.98 and 0.97, respectively) and good 
internal consistency (Cronbach alpha=0.96)[10]. Pre and 
post intervention scores were recorded and subjected to 
statistical analysis to obtain results.

Results
The results were analysed based on improvement 

in Balance. The statistical analysis for the study was 
done using statistical product and service solution(SPSS 
version 23). Various statistical measures such as 
mean, standard deviation and test for significance 
such as paired ‘t’ test were used. Nominal data from 
patients demographic data i.e. age sex distribution were 
analysed using ANOVA with 10% level of significance. 
Comparison of pre and post intervention outcome within 
the three groups was done using ANOVA procedures.

Demographic Profile: The total number of 
participants in the study were 30 and total number of 
males were 6 and total number of females were 24. 
The mean age of the participants in group ‘A’ was 
76.90±5.48 years, mean age of participants in group ‘B’ 
was 77.30±6.66 and mean age of participants in group 
‘C’ was 72.30±4.03. The mean BMI of Group A was 
23.00±3.77, mean BMI of Group B was 23.40±3.37 and 
mean BMI of Group C was 24.00±3.83.

Table 1. Comparison of Group A, Group B and 
Group C with respect to mean age

GROUPS MEAN-AGE SD-AGE
GROUP A 76.90 5.48
GROUP B 77.30 6.66
GROUP C 72.30 4.03
TOTAL 75.50 5.78
P-value 0.097**

Table 2. Comparison of Group A, Group B Group C 
with respect to BMI distribution

GROUPS MEAN-BMI SD – BMI
GROUP A 23.00 3.77
GROUP B 23.40 3.37
GROUP C 24.00 3.83
TOTAL 23.47 3.56
P-value 0.829

Outcome Measure
The intra group comparison in Group A pre test value 

was 45.60±2.67 and post test after 1 month’s session 
was 54.40±1.95 and mean difference was 8.80±2.34 and 
p value (p=0.000).

Which was a significant improvement in balance in 
Group A. In Group B pre test values was 46.00±2.01, 
and post test value after 1 month of intervention was 
52.00±2.05 and mean difference was 5.40±0.69 with p 
value (p=0.000). Which was significant improvement 
in balance in Group B. In Group C pre test value 
was 48.50±1.58, and post test value after 1 month 
of intervention was 51.40±1.26 and mean difference 
was 2.90±0.87 with p value (p=0.000) which was 
improvement was improvement in balance in Group C. 
When subjected to statistical analysis for inter group 
comparison Group A was better than Group B and 
Group B was better than Group C with p value (p=0.000) 
showing statistical significance.
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Table 3. Comparison of Balance scores in Group A, 
Group B and Group C; pre and post intervention 
effects, mean difference, correlation and p-value

Groups
Pretest Posttest Difference 
Mean SD Mean SD Mean SD

Group A 45.60 2.67 54.40 1.95 8.80 2.34
Group B 46.60 2.01 52.00 2.05 5.40 0.69
Group C 48.50 1.58 51.40 1.26 2.90 0.87
P-value 0.017* 0.002* 0.000*

Conclusion
This one month balance training protocol with 

different densities of foam for older people with balance 
impairment and fear of fall assessed with Berg Balance 
scale as an outcome measure concluded that balance 
training is most effective on low density foam followed 
by medium density foam, followed by high density foam 
according to statistical analysis. Therefore low density 
foam (23 gms/cm3) is suitable for improving balance 
scores in older people.
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Abstract
Purpose: To assess the effectiveness of comprehensive body mechanics on pain and disability among staff 
nurses with low back pain.

Method: Quantitative, pre experimental one group pretest posttest design was used. Among 211 staff nurses 
working in male, female surgical and orthopaedic wards, adult ICU and postoperative ICU, 144 nurses 
with mild and moderate level of low back pain and disability were selected using consecutive sampling 
technique. The outcome variables were measured using Numerical Pain intensity scale and Oswestry low 
back pain disability questionnaire.

The intervention was comprehensive body mechanics in which the researcher provided video assisted 
teaching on ideal body mechanics for 5 minutes followed by demonstration of lower back rehabilitation 
exercises by video for 15 minutes. Return demonstration and practice of lower back rehabilitation exercises 
was carried out by the nurses daily for 15minutes for 10 days, under the supervision of the researcher. On 
the 3rd day, a pamphlet was distributed followed by assessment of the effectiveness of the intervention on 
the 10th day.

Results: There was a statistically significant difference before and after the intervention on pain (t = 17.18; 
p< .001) and on disability (t = 17.71; p< .001) among staff nurses with low back pain.

Conclusion: Lower back condition is a complex problem for certain occupational groups, such as nursing 
personnel. Comprehensive body mechanics is effective in reducing pain and disability among staff nurses 
with low back pain.

Keywords: Pain, nurses, low back pain, exercises.

Introduction
Musculoskeletal disorders are one of the most 

common public health problems. Work-related 
musculoskeletal disorder (WMSDs) is a major health 
problem among many professionals in the developing 
countries. Historically, back pain has been a major 
complaint, and nursing professionals are one at the 
highest risk due to their job related tasks. Low back pain 
is identified as one of the most common complaints in 
nurses with an estimation of 38%-67% in the American 
nurses, 73%-76% in German nurses1

The lifetime prevalence of non-specific low back 
pain is estimated at 60% to 70% in industrialized 
countries (one-year prevalence 15% to 45%, adult 

incidence 5% per year). The prevalence rate for children 
and adolescents is lower than that seen in adults but is 
rising. Prevalence increases and peaks between the ages 
of 35 and 552

The Prevalence rate of low back pain among 248 
nurses in Saudi Arabia was 53.2% and the factors related 
to high prevalence were physical work demand, shortage 
of qualified nurses and poor scheduling of work. A 
positive relationship was found between intensity of 
low back pain, total working hours of the nurses, patient 
handling activities and work stress3. The major three risk 
factors that led to low back pain were manual transfer of 
patients between bed/wheelchair and bath cart, perceived 
physical exertion, and psychological demands4.

10.5958/0973-5674.2019.00141.2
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A Self instructional module on knowledge and 
practice regarding body mechanics among nurses was 
found to be effective in improving the knowledge 
from 60% average to 100% with good knowledge and 
in the same manner, practice of body mechanics was 
also improved from 60% of average practice to 100% 
of good implementation of proper body mechanics5. 
The impact of ergonomic intervention on Nurses’ low 
back pain was found to have some improvement in the 
risk factors associated with low back pain6. Comparing 
the effect of proprioceptive neuromuscular facilitation 
(PNF) programme and core stabilization exercises 
on functional ability of nurses with chronic low back 
pain showed a significant improvement among those 
who underwent core stabilization exercises7. Back 
strengthening exercises reduces low back pain among 
nurses from 5.50 to 0.03 at p<0.05 after 30 days of 
practice8. Stretching Exercise Program was significantly 
effective, comfortable, relaxing and reducing low back 
pain among Taiwan nurses with significant reduction in 
visual analogue scale for pain and exercise self- efficacy 
scale before and 2,4 and 6 months after the exercise9.

Hence the hypothesis: There will be significant 
difference in the level of pain and disability among 
nurses before and after comprehensive body mechanics 
was tested in the current study.

Materials and Method
Study design: Quantitative, pre experimental one 

group pretest posttest design.

Setting: The study was conducted in the male and 
female surgical wards, male and female orthopaedic 
wards, adult and postoperative intensive care units, Sri 
Ramachandra Hospital, Porur, Chennai.

Samples: Nurses who were either male or female, 
willing to participate, had mild and moderate intensity 
low back pain and disability with scores between 1 
and 6 on numerical pain scale, working in adult and 
postoperative ICU, surgical and orthopaedic wards were 
selected as samples using non probability purposive 
sampling technique.

Nurses who were not available, pregnant, practicing 
back strengthening exercises or on any treatment for 
backache, have morethan 40% disability in Oswestry 
low back pain disability questionnaire and who have 
back pain associated with pathological conditions were 
excluded.

Ethical considerations: The study was conducted 
after the approval from the Institutional Ethics 
Committee, Sri Ramachandra University (CSP/16/
JAN/45/78). Participants were explained clearly about 
the study purpose and a written informed consent was 
obtained from all the participants before conducting the 
study. Confidentiality of the responses were assured and 
maintained throughout the study.

Instruments: Information obtained on their 
background variables, numerical pain rating scale and 
Oswestry low back pain disability questionnaire before 
and after the comprehensive body mechanics. The 
reliability of the tool was established by the Cronbach’s 
alpha method and the ‘r’ value obtained was.722.

Data collection procedure: The data collection 
period was one month from 11/07/16 to 7/08/16. The data 
were collected through self-administered questionnaire 
method. The data collection procedure was carried out 
in four phases. They are as follows:

Phase I: The total staff nurses in the selected wards 
and ICUs were 211 out of which, 150 were available and 
willing to participate. The remaining were not willing, 
antenatal, and on CL, LOP, week OFF.

Phase-II: The purpose and procedures of the study 
were explained to the participants and a written informed 
consent was obtained from them before conducting the 
study. Pretest was administered to assess the low back 
pain and disability among 150 nurses using numerical 
pain rating scale and Oswestry low back pain disability 
questionnaire through self administered method. At 
the end of pretest, 144 nurses were selected for the 
intervention as per sample selection criteria and 6 nurses 
who had severe level of pain and disability were not 
given the intervention.

Phase-III: The total sample of 144 nurses were 
divided into three groups, each group consisting of 
50, 50, 44 samples respectively. The first sample of 50 
nurses were further subdivided into group of 5-7 nurses 
per day from the six areas depending on their shift and 
their availability. They were asked to assemble in the 
classroom available in each ward and demonstration of 
comprehensive body mechanics and return demonstration 
was observed in the class rooms of the respective wards

On the first day, video assisted teaching on ideal body 
mechanics such as positioning of the legs, stretching of 
the back, bending at knees, sliding movement of the 
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legs during shifting the patient from bed to stretcher, 
stretcher to bed and within the bed, sitting and standing 
erect with the spinal cord straight was given for 5 
minutes. After teaching, the researcher demonstrated 
the lower back rehabilitation exercises such as single 
and both knee flexion, pelvic bridges, straight leg raise, 
trunk rotation, extension exercise, quadruped arm and 
leg raise, alternate arm and leg raise, prone leg lift, rear 
lift and standing back extension by video for 15 minutes 
followed by return demonstration by individual nurses 
with observation and corrections were given by the 
researcher. The teaching and demonstration was given 
in English language.

A pamphlet containing specific images of ideal 
body mechanics and demonstration of lower back 
rehabilitation exercise was given to all on the third day 
of intervention. The reason for issuing the pamphlets 
on the 3rd day was to make the nurses thorough with 
the exercises on the first 2 days and obtaining a return 
demonstration after which the pamphlet was given to 
them on 3rd day.

In this way 50 nurses were covered for the first ten 
days followed by 50 nurses for the second ten days and 
44 nurses for the third ten days.

Phase-IV: Posttest was conducted on the 10th 
day to assess the effectiveness of comprehensive 
body mechanics on low back pain and disability using 
numerical pain rating scale and Oswestry low back pain 
disability questionnaire.

Findings
The study found that among 150 nurses, 42% had 

mild level of pain, 54% had moderate level of pain and 
4% had severe level of low back pain. With regard to 
disability, 73% had mild disability, 23% had moderate 
disability, 3% had severe disability and 1% had crippled 
level of disability. The 4% who had severe low back pain, 
3% with severe level of disability and 1% with crippled 
level of disability were excluded from the study.

The comprehensive body mechanics was found to 
be effective in reducing low back pain and disability 
among nurses. There was a statistically significant 
difference (p<.001) in the mean scores of low back 
pain and disability before and after the comprehensive 
body mechanics intervention. After the intervention, the 
proportion of the nurses in the mild level of pain has 
been improved from 43.8% to 73.6%, and the 56.2% of 

the nurses in the level of moderate pain has been reduced 
to 26.4%. Similarly, 76% of the nurses who had mild 
disability has been improved to 97.2% and 24% of the 
nurses who had moderate disability has been reduced to 
2.1%.

Statistical significant positive correlation was found 
between low back pain and disability in pretest (r=.35 
and p<.001) and in posttest (r=.43 and p<.001). Hence, 
as the pain increases, disability also increases among 
nurses.

Statistical significant association was found 
between low back pain and age (p<.05), duration since 
last delivery (p<.05) and area of posting (p<.01). Also 
there was a significant association between disability 
and gender (p<.05), area of posting (p<.01) among staff 
nurses.

Conclusions
The study concludes that the comprehensive body 

mechanics is effective in reducing the intensity of low 
back pain and disability among staff nurses. It is also 
concluded that there is a positive correlation between 
low back pain and disability. Low back pain among staff 
nurses and disability is also influenced by age, gender, 
duration since last delivery, and area of posting.
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Abstract
Many interventions have been practiced and used for the rehabilitation of balance in stroke patients among 
which one of the approach is the task oriented activity. In the present study this approach has been used 
to evaluate its effectiveness on improving balance, self- efficacy and functional status in sub acute stroke. 
Thirty individuals were selected and divided into two groups of fifteen each, one group was administered 
conventional therapy and the other group was administered conventional therapy alongwith task oriented 
activity approach for four weeks (five days per week). Berg Balance Scale, Activity-specific Balance 
Confidence Scale, Timed Up and Go and Barthel Index were used prior before starting the therapeutic 
intervention and on last day of the intervention to assess the changes between the baseline and the post 
intervention. Independent t-test was used for comparing means between all the two groups. Paired t- test was 
used to compare the difference within the groups at two time periods –baseline and after 4 weeks. The results 
showed significant improvement in both the group administered with conventional therapy along with task 
oriented approach. With the mean difference found between the pre and post therapeutic measurements 
was much more in the experimental group in balance, self- efficacy (p > 0.00%) and functional status (p 
> 0.04%). So it concludes, that the present study provides evidence for the effectiveness of task oriented 
approach on improving balance, self-efficacy and functional status.

Keywords: Stroke, neuroplasticity, balance, self-efficacy, task oriented activity approach, Berg balance 
Score, Activities Specific Balance Scale, Timed Up and Go, Barthel Index.

Introduction
. Stroke has been defined as ‘rapidly developing 

clinical signs of focal (or global) disturbance of cerebral 
function, with symptoms lasting 24 hours or longer, or 
leading to death, with no apparent cause other than of 
vascular origin’..[1]

Balance is disturbed following stroke with 
impairments in steadiness, symmetry, and dynamic 
stability common. Problems may exist when reacting to 
a destabilizing external force (reactive postural control) 
or during self-initiated movements (anticipatory postural 
control). Disruptions of central sensorimotor processing 
lead to an inability to adapt postural movements to 
changing task and environmental demands and impair 

motor learning. Patients with stroke typically demonstrate 
asymmetry with most of the weight in sitting or standing 
shifted toward the stronger side. They also demonstrate 
increased postural sway in standing. Delays in the onset 
of motor activity, abnormal timing and sequencing of 
muscle activity, and abnormal co-contraction result in 
disorganization of postural synergies. Patients with 
hemiplegia typically fall in the direction of weakness.
[2] Self-efficacy is defined as a judgment of one’s ability 
to organize and execute given types of performances.
[3]

 Due to the impairments leading to difficulty in day 
to day activities, the individual loses his confidence in 
doing them which would again lead to detoriation of the 
motor function.

The rate and extent of recovery post stroke depends 
largely upon the initial degree of impairment, on an 
intact cortex adjacent to the lesion, and on the timing 
and intensity of the rehabilitation. Improvement of 
motor activity may occur post stroke because of the 
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recovery of marginally functional neurons and later due 
to reorganization or relearning of neural functions (i.e, 
neuroplasticity).[4]

Various therapeutic approaches can be applied after 
stroke based on neurophysiological, motor learning 
or orthopaedic principles. However, they do not 
specifically target balance, and there is no evidence that 
any of these approaches is more effective than another 
in promoting the recovery of postural control.[5] Among 
some approaches the below mentioned approaches are 
used for the stroke rehabilitation, they are as follows – 
treadmill alongwith backward walking, ground 
backward walking, proprioceptive activities, range of 
motion, stretching activities, strengthening activities, 
coordination tasks, and motor re education, aerobic 
exercises, visual feedback with rhythmic balance training 
(weight shifting) on a force platform, balance training 
using equipments like Smart Balance Master, task 
oriented activity approach[6,7,8,9,10]. Recently, evidence 
was found on improved walking ability not being 
associated with improved motor control of the paretic 
lower limb,[11,12] but rather with the development of 
compensation movement strategies[13], [14] and improved 
coping with loss of function in enhancing the ability to 
maintain balance over the non-paretic lower limb.[14,15]

Task-oriented approach, movement emerges as 
an interaction between many systems in the brain and 
is organized around a goal and constrained by the 
environment. Task-related practice is advocated during 
stroke rehabilitation to improve functional performance 
of daily activities such as walking and reaching to grasp 
objects.[16]

Many of the studies show that the Task Oriented 
Activity Training is helpful in improving in balance and 
self efficiency in chronic post stroke patients. But due 
to paucity of literature found on whether this training 
given to sub acute stroke patients helps to overcome 
balance related issues, reduce risk of falls and increase 
individual’s self efficacy. Also most of the studies done 
have targeted one of the activities like sit to stand, 
gait, etc, but very few literature is found on the overall 
parameters of the lower limb function such as walking in 
different ways such as obstacle walking, lateral walking, 
backward walking, walking with different speeds, 
stepping up and down, stair climbing, also balance was 
challenged in activities like close standing, reach out for 
targets while standing at the same position, maintaining 
balance on a wobble board, etc.

The present study was designed to determine the add 
on effect of task oriented activities training along with 
the conventional therapy on sub acute stroke patients for 
improving their balance and functional status.

Method and Materials
30 patients with subacute stroke were selected on 

the basis of the inclusion criteria like first occurrence of 
stroke diagnosed by CT or MRI or diagnostic medical 
reports by a neuro physician, age between 35 to 65 years, 
duration after stroke between 4 weeks to 6 months, 
mini mental scale score of more than 24, Brunnstorm 
voluntary control (BRS) grade 3 or more, participant 
ambulatory before stroke and doesn’t have any medical 
contraindication to walking. The patients having any 
other neurological disease or musculoskeletal disorders 
and any other sensory issues affecting balance were 
excluded.

Institutional Ethics Committee of The Sarvajanik 
College of Physiotherapy approved the study.

30 patients (25 males and 5 females), who met the 
inclusion criteria were allocated randomly into one of 
the two groups using quasi randomization procedure. 
The patients were informed about the study and a written 
consent was taken prior to this study. The patients were 
blinded of the intervention provided to them.

Pre test measurements of balance using Berg Balance 
scale (BBS) for balance, Activities-Specific Balance 
Confidence scale (ABC) for self efficacy, Timed Up and 
Go (TUG) for functional task and Barthel Index (BI) for 
activities of daily living were taken on Day 1 before the 
intervention started.

Group A was administered conventional therapy 
and Group B was administered conventional therapy 
along with task oriented approach.

Table 1: List of activities that were a part of task 
oriented approach given to the patients of Group B

Sitting and reach out for targets
Standing and reach out for targets
Close standing
Speed walking
Transfer from chair to chair
Balancing on a wobble board
Step up and step down activity
Lateral walking
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Walking to a particular distance
Walking backwards
Walking on an obstacle course
Ball kicking activity along with walking
Stair climbing

The intervention training for each individual of both 
the Group A and Group B was administered for 4 weeks 
with 5 days intervention in each week. The treatment 
session was of 60 minutes.

At the end of 4th week, all outcome measures were 
recorded as post test measurements using the same 
method as for pre test measurements.

Results
Descriptive statistics of mean and standard deviation 

for continuous variable were used. Independent t-test 
was used for comparing means between the two groups. 
Paired t- test was used to compare the difference within 
the groups, at baseline and after 4 weeks. Results were 
considered to be significant at p<0.05 and confidence 
interval was set at 95 %. All statistical analysis was 
performed using SPSS version 20.

Paired t-test values of control group and experimental 
group

Table 2: Pre and post comparisons of BBS

 (BBS) Mean SD t P
Control Pre 42.0 2.13

23.482 0.00
Post 46.26 1.90

Experimental Pre 41.4 1.84
33.31 0.00

Post 49.66 1.95

Table 3: Pre and post comparisons of TUG

(TUG) Mean SD t P
control Pre 20.56 1.09

8.374 0.00
Post 17.57 1.64

Experimental Pre 21.05 0.731 22.27 0.00
Post 13.40 1.093

Table 4: Pre and post comparisons of ABC

(ABC) Mean SD t P
control Pre 9.748 0.65 11.79 0.00

Post 12.29 1.12
Experimental Pre 9.66 0.66 46.63 0.00

Post 17.29 0.65

Cont... Table 1: List of activities that were a part... Table 5: Pre and post comparisons of BI

(BI) Mean SD t P

control pre 53.00 3.16 15.199 0.00

post 64.00 3.38

experimental pre 51.33 0.66 20.917 0.00

post 68.00 0.65

Discussion
The purpose of the study was to assess the 

effectiveness of task oriented activity approach given 
along with conventional therapy for improving balance 
and self efficacy among sub acute stroke patients.

The results showed significant improvement in both 
the groups i.e group administered with conventional 
therapy and group administered with conventional 
therapy along with task oriented approach. But the 
mean difference between the pre and post therapeutic 
measurements was found much more in the Group B.

Van de port et al conducted a systematic review 
including 21 high-quality RCTs. The results showed 
medium-sized, statistically significant effects in favour of 
task-oriented circuit class training for walking distance 
and gait speed and the TUG. No statistically significant 
effects were found for the step test or balance control 
measured by the BBS.[18] The findings of this present 
study contrast to the study mentioned above, support the 
increase in the gait speed and the TUG. But it does not 
support the no change in BBS. As there was significant 
increase in the score of BBS found in the study.

Wevers Lotte et al conducted a systemic review on 
effects of task-oriented circuit class training on walking 
competency after stroke which included 6 studies. 
This systematic review demonstrated medium-sized, 
statistically significant effects in favour of task-oriented 
circuit class training for walking distance and gait speed. 
No statistically significant effects were found for the step 
test or balance control measured by the BBS. Also most 
patients that were recruited for circuit class training 
showed relatively high scores on the BBS at baseline, 
which limits further significant change on this scale.[19]

The present study is in agreement with the results with 
an outcome of increase gait speeds.

Though studies mentioned above have very 
less difference or change in their outcomes after the 
interventions as contrast to the present study, but the 
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present study highlights some of the features which were 
included in the studies that would justify the change in 
their outcomes of the intervention. The present study 
included many activities in the form of task which were 
a part of the BBS which would might be the probable 
reasons for the improvements that were found in it, also 
the intervention that consist of additional task oriented 
approach consisted of activities such as Sit to stand’, 
‘Transfer from chair to chair’, ‘Balancing on wobble 
board’, ‘Reach out task’ along with these activities 
like walking with various speeds, obstacle walking, 
backward walking, stair climbing, step up and step 
down. These activities were goaled towards improving 
the balance of the patients with sub acute stroke in their 
day to day activities which were not much included in the 
studies discussed above. Also the improvement found 
in the conventional group was due to the therapeutic 
intervention administered to them, which was a holistic 
approach that included strengthening, stretching, 
walking and mat exercises in which their balance is 
challenged unlike the studies discussed above where 
one group were upper extremity activities as in the study 
of Salbach N. In studies by Van De Port, et al, Lotte 
Wevers, et. al, their baseline data of the patients with 
sub acute stroke chosen were already found to be higher 
therefore no significant change could be found but in 
the present study there were patients with sub acute 
stroke who had initially a low baseline data therefore a 
significant change was found in their improvement.[20]

Though both the groups showed improvement, but 
the group that received conventional therapy along with 
the task oriented approach showed its improvement 
in the scoring of the BBS which included tasks like 
‘standing feet together unsupported’, ‘picking up an 
object from the ground’, ‘turning 360 degrees’, ‘placing 
alternate foot on step or stool’, ‘tandem standing’ and 
‘standing on one leg’, which was found to be 49.26 as 
compared to the mean obtained prior intervention which 
was 41.44. This improvement was seen more in this 
group because the exercises more focused on activities 
like reaching out, balancing on wobble boards, stepping 
up and down. Also the patients with sub acute stroke’ 
gait speed measured by TUG was found to be increased 
more in this group because there were many tasks that 
focused on the gait of the subject like walking, speed 
walking, lateral walking..

Conclusion
Based on the results of the present study it can be 

concluded that the improvement found in the group 
who received conventional exercise therapy along with 
Task oriented activity approach in balance, self efficacy 
and functionality is unclear, as not a larger change has 
been found in functionality of the patient as compared 
to the statistical significance that has been shown above. 
Thereby, further studies are required to prove its clinical 
significance.

Limitations
Limited sample size

Longer duration for treatment can be taken under 
consideration
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Abstract
Stroke is an medical condition that causes brain damage, leading to disability and mortality. Walking 
impairment are the most common problems in stroke survivors, occurring in 39 to 90 of all cases. In stroke 
walking is more affected due to foot drop, Due to foot drop there is not proper clearance of foot and toes 
during walking .

Objective: To find the effect of combination of AFO and FES on foot drop in stroke individuals.

Materials and Method: 20 subjects diagnosed with foot drop in stroke survivors were taken in this study.10 
subjects included in group A who received conventional physiotherapy with modified dynamic ankle foot 
orthosis, and other 10 subjects were included in group B who received only conventional physiotherapy.

Result: Walking speed was improved in group A who received modified dynamic orthosis with conventional 
physiotherapy (0.55± 0.2)

Conclusion: We found that Modified Dynamic orthosis is effective in improving walking speed performance 
in patients with foot drop in Stroke individuals.

Keywords: Functional electrical stimulation, ankle foot orthosis, dynamic ankle foot orthosis.

Introduction
Stroke is an medical condition that is mainly causing 

brain damage, leading to disability and mortality[1]

In most countries stroke is being considered as 
the major causes of disability[2] .Hemiplegia is the 
common problem caused by stroke, there is impairment 
of one side of body[3].Walking impairment is the most 
prevalent disabling problem in stroke individuals, which 
is 30 to 90% of all cases[4] Walking is affected due to 
foot drop there is not proper clearance of foot and toes 
during walking[5] There is loss in tone of dorsifleoxor 
muscles and increase in tone of plantar muscle[6]. Ankle 

foot orthosis are frequently prescribed for correcting 
ankle joint alignment, and to reduce energy expenditure 
during ambulation, Conventional treatment currently 
used to correct foot drop in some of places are hinged or 
rigid plastic orthosis to eliminate foot dragging during 
the swing phase and allow contact during stance phase[7].

To compensate loss of function and to treat weak 
muscles Functional electrical stimulation is used, it may 
be applied over head of fibula where nerve is superficial 
and second electrode over tibialis anterior muscle 
group[8]. Currently it is believed that FES is most helpful 
invention towards enhancing motor abilities in patients 
with motor disabilities[9] This devices are used for active 
foot and toe clearance during swing phase of walking 
by stimulating dorsiflexors which will decrease muscle 
atrophy, and improves gait pattern and walking velocity 
during walking[10] In spite of the prospective advantages 
of FES system, however further studies are needed to 
make the use of FES system to stimulate dorsiflexors 
and improve walking and balance abilities[11] Thus we 
are going to assess the individual by 10 meter walk test 
post assessment will be done after 2 months. Moreover 
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plantar flexors are not more affected, that is why most 
of the ankle foot orthotics are designed for foot drop 
prevention[12].We found two types of literatures on ankle 
foot orthotic devices; one type focusing on design and 
construction and another type focusing on evaluation of 
gait wearing[13] The literature available on effect of AFO 
limited, so in these study the research is to look the input 
of a model of dynamic ankle foot orthosis for therapeutic 
outcome in stroke with foot drop individuals

Materials and Method
This study was conducted in Krishna Institute of 

Medical Science Deemed to Be University, Karad, 
Maharashtra and a total of 20 cases selected according 
to the inclusion criteria were enrolled in the study 
from December 2018 to February 2019. All cases were 
diagnosed with foot drop in stroke survivors were taken. 
An informed consent form was signed by the subjects 
who were volunteering to participate in the study. These 
subjects were equally allocated into 2 groups i.e. Group 
A and Group B by simple random sampling method. 
Pre-treatment Speed of the individuals was carried out 
by 10 meter walk test[14]. Intervention period of 3 days/ 
week for 4 weeks was carried out. All the exercises were 
performed and showed to the subjects before starting 
with the intervention. Group A subjects underwent 
Conventional physiotherapy along with modified 
dynamic ankle foot orthosis[11] where Group B subjects 
were treated conventionally by giving exercises and 
electrical stimulation with 0-80 MA, at frequency of 40 
hz[1].After two months post treatment session assessment 
was done by 10 meter walk test

Statistical Analysis
Statistical analysis was done manually and by using 

the statistics software INSTAT so as to verify the results 
derived. The statistical analysis between the intra group 
was done by Paired ‘t’ test. Independent ‘t’ test was used 
for interpretation of post interventional values between 
Group A and Group B.

Results
Intra group analysis of all pre and post interventional 

values was done by Paired ‘t’ test. Inter group analysis 
of all values was done by using Independent ‘t’ test. Post 
intervention analysis of 10 meter walk test showed very 
significant difference between both groups (p= < 0.001).

Table Number 1. Maximum walking speed in 10 
meter walking task.

Variables Velocity m/sec

Parameters Conventional 
group (group b)
Maximum speed
Mean ±SD

Experimental 
group (group A)
Maximum speed
Mean ±SD

P-value

Walking 
speed m/
sec

0.47±0.2 0.55±0.2 <0.001

Data are expressed as mean ±SD, p< 0.001

Interpretation: Above table suggest that walking 
speed has been increased in experimental group as 
compared to conventional group, This suggest that 
modified dynamic orthosis is useful in improving 
walking speed.

Discussion
Stroke is an acute medical condition that mainly 

causes brain damage leading to disability and 
mortality[1]. The most common problem caused by 
stroke is impairment of one side of body which is called 
hemiplegia. In 2010, 30 individuals with sub-acute stroke 
were assigned to receive either physical therapy and 
functional electrical stimulation (FES group) or physical 
therapy alone control group both received conventional 
therapy for 60 min/day 5days a week for 12 weeks. The 
purpose of this study is to analyse the effect of modified 
dynamic orthosis on foot drop in individuals with stroke 
.In stroke individuals there is loss of motor control and 
there is difficulty to dorsiflex the ankle, The poor walking 
ability of stroke individuals is commonly caused by foot 
drop .There is difficulty in proper clearance of foot and 
toes during walking, leading to slapping of foot down 
on ground during the initial stance, instead of heal 
strike, and dragging of toes during the swing phase .To 
overcome these problem this research is conducted to 
examine the effect of modified orthosis in individuals 
with foot drop in stroke. Thus AFO and ELECTRICAL 
STIMULATOR were used for foot drop, but there a 
few literature study using combination of AFO and 
ELECTRICAL STIMULATOR for improving gait in 
foot drop individuals. According to inclusion criteria 
subjects will be taken in to this study, informed consent 
will be taken from the individuals who are willing to 
participate in this study Sample size of 20 subjects will 
be included in this study by random allocation method. 
Pre assessment will be done prior to the treatment 
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session by checking 10 metre walk test. Subjects will be 
divided in to two groups by lottery method that is Group 
A and Group B Group A [EXPERIMENTAL GROUP] 
and Group B [CONTROLLED GROUP]

Group A Was received conventional physiotherapy 
with modified dynamic orthosis, conventional 
physiotherapy will be for 1hr and gait training will be for 
another 1 hr. Group B was received only conventional 
physiotherapy that is STRETCHING, EXERCISES, 
ANKLE FOOT ORTHOSIS, ELECTRICAL 
MUSCLE STIMULATOR WITH PARAMETRES OF 
RECTANGULAR PULSE AT 300µs with intensity of 
0-80 MA at frequency of 40HZ .Conventional treatment 
will be for 1hr. 3 Times a week for 2 months[1]. The 
participants may have experienced less distress and 
increase confidence while walking. After 2 months 
Post treatment session assessment was collected. We 
observed significant changes after giving modified 
dynamic orthosis in 3 weeks by 10 meter walk test. 
The result of this study support previous findings and 
indicate modified dynamic orthosis is useful in treating 
and increases speed in individuals in foot drop in stroke.

Conclusion
We found that modified dynamic orthosis were 

effective in improving walking speed performance in 
patients with foot drop in stroke.
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Abstract
Background: Osteoarthritis (OA) is the most common joint disorder in a large number of people older than 
65 years.

Aim: To compare the Effect of High Voltage Pulsed Current and Interferential Therapy on Pain & WOMAC 
in patients with Osteoarthritis of knee.

Methodology: 60 subjects were taken and divided into two groups- Group A-30 Subjects (HVPC & EXS) 
and Group B-30 Subjects (IFT & EXS). Subjects with Age group of 40-70 years, Unilateral Knee joint 
involvement, Diagnosed Case of osteoarthritis, Pain more than 4 weeks, WOMAC score more than 20 
and NPRS Score more than 3 and less than 10 were included in this study. Western Ontario and McMaster 
University Osteoarthritis Index (WOMAC) and Numerical Pain Rating Scale (NPRS) were the outcome 
measures used.

Results: showed improved scores in both the groups with group B showing more improved values.

Conclusion: the intervention given to both the group was shown to be effective, where the intervention 
given in Group B was found to be more effective therefore IFT with EXS has shown more Effective in 
Treatment of Osteoarthritis knee in reducing pain and disability.

Keywords: High Voltage Pulsed Current (HVPC), Osteoarthritis, Knee, Pain.

Introduction
Osteoarthritis (OA) is the most common joint 

disorder in a large number of people older than 65 years 
. Knee OA is more commonly associated with disability 
than OA of any other joint1. Prevalence increases with 
age, and radiographic abnormalities are present in 
more than 30% of persons older than 65 years, with 
approximately 40% of these persons being symptomatic2. 
Many Cases with osteoarthritis knee render with knee 
pain and edema which leads difficulty in performing 
ADLs . Prevalence of OA in India is reported to be in 
the range of 17 to 60.6% 3. In addition to this, impaired 
muscle function is frequently observed in patients with 
OA of the hip or knee4,5Cartilage is an avascular tissue, 
and the chondrocytes within it depend on diffusion and 
convection for nutrition. The cyclic loading induced 
by everyday activities produces deformations, pressure 

gradients, and fluid flows within the tissues that enhance 
this process 1,2,5,6.

High Voltage Pulsed Current (HVPC) has been 
used in therapy for many years (machines have been 
available since the 1940’s), yet while in many countries 
it is highly popular, in other countries its use is minimal. 
It is sometimes called ‘Twin Peak Monophasic’ which 
is more like a description of the machine output, and 
some authors include it in the Microcurrent group on the 
basis that the average current flow is almost certainly 
in the microcurrent range. Although high-voltage pulsed 
current (HVPC) is one of the therapeutic modalities used 
in the treatment of edema and pain12, its effectiveness 
in humans is not yet proven. This type of current is 
characterized by a twin-spike, monophasic waveform, 
generating a voltage greater than 150V and a low total 
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current (1.5 mA), with very short duration (5-100μs) and 
greater interpulse intervals.

The basic principle of Interferential Therapy (IFT) 
is to utilise the strong physiological effects of low 
frequency (<250pps) electrical stimulation of muscle 
and nerve tissues without the associated painful and 
somewhat unpleasant side effects of such stimulation. 
Interferential therapy utilises medium frequency currents, 
passed through the tissues simultaneously, where they 
are set up so that their paths cross & in simple terms 
they interfere with each other. This interference gives 
rise to an beat frequency which has the characteristics of 
a low frequency stimulation Therapeutic exercise in OA 
may prevent accelerated degeneration caused by disuse 
without causing further degeneration and pain as a 
consequence of joint deformity or incongruence. Several 
recent longitudinal studies conclude that carefully 
controlled exercise programs designed primarily to 
address OA of the knee are beneficial7,8,9 IFT is been 
used In Daily Practice to Reduce Pain and it has been 
proved that it is beneficial. Even HVPC is been proved 
to be useful but there is no study done on comparison of 
these 2 Modalities to Analyze which one is better.

Hence, this need of the study is to observe that which 
current/modality i.e (HVPS and IFT) is more effective 
on pain & ADL’s in Osteoarthritis knee

Metholody

• Study design: Comparative Study.

• Sampling: Convenient Sampling

• Sample size: 60-Group A-30 Subjects (HVPC & 
EXS) and Group B-30 Subjects (IFT & EXS)

 Inclusion Criteria

• Age group of 40-70 years

• Unilateral Knee joint involvement

• Diagnosed Case of osteoarthritis

• Pain more than 4 weeks

• WOMAC score more than 20

• NPRS Score more than 3 and less than 10.

 Exclusion Criteria

• Patient with any Knee Fracture

• Open wounds or a dystrophic component

• Patient with Metal Implants

• H/O Rheumatoid Arthritis

• H/O any motor/sensory deficit in affected knee 

• Patients with any other knee pathology.

Outcome Measures
1. Numerical Pain Rating Scale (NPRS)28 

(Reliability:  r = 0.96 and 0.95)

2. Western Ontario and McMaster University 
Osteoarthritis Index (WOMAC) (ICCs ranging from 
0.75 to 0.93)

Procedure
• A Convenient sample of 60 subjects between the age 

of 40 to 70 years were recruited for this study after 
screening the subjects according to the inclusion 
and exclusion criteria.. The subjects in Group A 
received High voltage pulsed current for 30 minutes, 
5 times a week for about 4 weeks . The high voltage 
stimulator was used with a direct monophasic pulsed 
current and twin spikes of 5 µs. Separate by an 
interpulsed interval of 75µs, monopolar stimulation 
was used with electrode placed around Knee and the 
current intensity was at submotor level i.e. too weak 
to elicitate a visible motor response. The frequency 
was 120pps.

• The subjects in groupB received Interferential 
Therapy for 20 minutes, 5 times a week for about 4 
weeks. The interferential therapy Unit was used with 
frequency 4000Hz, Beat Frequency of 80-100 Hz, 
Base-60Hz, Sweep- 40Hz and using Rectangular 
waveforms .Gradually the IFT output intensity was 
increased until the `normal’ tingling is encountered 
by the patient .

• Both the above Groups Received Exercises under 
supervision for 4 weeks after receiving respective 
currents. The exercises were progressed in every 
week. All exercises were given for 3 sets and 10 
repetitions.

• Week-1:

1. Isometric hamstring contraction

2. Terminal knee extension

• Week- 2

 Week1 Exercises were discontinued And following 
exercises were continued with Progression till 
Week 4.
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1. Dynamic quadriceps

2. Hamstring curls

• Week- 3

1. Dynamic quadriceps with adding 0.5 kg weight.

2. Hamstring curls with 0.5 kg weight

3. Mini squats32:

• Week- 4

1. Weight was increased to 1 kg in above exercises.

2. Partial lunges

Results
• Table 2 shows the Intragroup Analysis of mean of 

variables using paired t-test pre & post intervention 
in Group A (HVPC) indicating that there was 
significant difference observed in all the variables 
pre and post intervention (p < 0.05)

• Graph 2b shows Intragroup analysis of mean 
WOMAC score pre & post intervention in Group 
A. indicating the intragroup comparison of Mean 
values of WOMAC score. There was significant 
difference observed with p < 0.05

• Table 3 show the Intragroup analysis of mean of 
variables using paired t-test pre & post intervention 
in Group B (IFT).The above data indicates that 
there was significant difference in all variables 
intervention (p < 0.05) in Group B

• Table 4and graph 4a shows inter group comparison 
of mean difference (Pre and Post value) of NPRS 
in both the groups using unpaired t- test which 
was Significant with p value < 0.05 And Table 4 
and graph 4b shows inter group comparison of 
mean difference (Pre and Post value) of WOMAC 
in both the group using unpaired t- test which was 
insignificant with p value > 0.05.

Discussion
• The present study was done to Compare the effect 

of Interferential Therapy (IFT) and High Voltage 
Pulsed Current (HVPC) on pain and WOMAC in 
patients with Osteoarthritis knee where Group A 
was given (HVPC + EXS) and Group B was given 
(IFT + EXS). A total number of 60 subjects with 
chronic and Diagnosed case of Osteoarthritis knee 
Pain was Quantified using Numerical Pain Rating 
Scale (NPRS) Whereas Pain, Stiffness and Physical 

Function was assessed using WOMAC in subjects 
of both the Groups.

• The possible mechanism in reducing Pain could be 
decrease inflammation.A study conducted by Anna 
Polak et.al in 2013 suggest that the Mechanism 
that may promote healing is cellular electrotaxis 
of macrophages, neutrophils, and fibroblasts to the 
wound. Electrical stimulation (ES) activates the 
production of ATP and DNA, makes fibroblasts 
generate more collagen, and increases blood flow 
and capillary density.40-42A study conducted by 
Griffin suggest that HVPC promotes wound healing 
in the early stages of treatment. HPVC applied for 
5 days contributed to a significantly greater rate 
of healing in the HVPC group (p = 0.03).43The 
possible mechanism by which pain is reduced is 
activation of pain gait mechanism or improved 
blood flow therefore removal of waste metabolites 
or improved muscle strength or joint mobility.The 
exact mechanism of HVPC in relieving pain is still 
under research.Also a study conducted by Akarcali 
et al in 2002 to evaluate its use for Patellofemoral 
pain which concluded that it is effective as a pain 
management and there was a significant advantage 
in the HVPC group in terms of pain management 
early in the treatment phase at 3 weeks.A possible 
reason for increase of WOMAC Score could be 
decrease in pain or improved muscle strength, So 
Patients were able to perform their ADL’s without 
discomfort.

• In Subjects treated with IFT, Pain reduction could 
be due to analgesic effect produced due to its action 
on gate control mechanism.33-36. Shah et al. in 2007 
Suggested that IFT could stimulate local nerve cells 
that can have a pain reducing/anaesthetic effect due 
to potentially blocking the transmission of the pain 
signals or by stimulating the release of pain reducing 
endorphins44.Interferential therapy is widely used 
for pain control. The rationale for this was provided 
by gate control therapy of pain proposed by 
Melzack and Wall 37.The input of mechanoreceptors 
reduces the excitability of nociceptor responsive 
cells to pain generated stimuli, thus producing a 
presynaptic or segmental inhibition.Noble et al. 
demonstrated vascular changes i.e. vasodilatation, 
the most likely mechanism therefore is via muscle 
stimulation effects (IFT causing muscle contraction 
which brings about a metabolic and vascular 
changes) which helps to reduce pain38.A possible 
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reason for increase of WOMAC Score could be 
decrease in pain and muscle spasm or improved 
muscle strength So Patients were able to perform 
their ADL’s without discomfort.A Study Conducted 
by Pallab Das, Manas K Dan in 2017 to Compare 
IFT versus Ultrasound To reduce Pain and Improve 
Functional Ability in Osteoarthritis of Knee And 
they Found IFT to be beneficial than Ultrasound 
and they suggest that Pain reduction could be due 
to analgesic effect produced due to its action on gate 
control mechanism33-36.

• The pain reduction in group A can be due to 
decrease inflammation and or due to its action on 
Pain gait mechanism or this would have increased 
pain threshold level.The pain reduction in group B 
can be due to analgesic effect produced due to its 
action on gate control mechanism33-36. And even 
The penetration of IFT is deeper as it is a medium 
frequency current hence it is more effective than 
HVPC39 There was an equal effect on WOMAC 
because the exercises Given were same in both 
the groups because of which the muscle strength 
would have increased or joint mobility is improved 
or stiffness is reduced in both the groups and also 
there was reduction in pain in both groups hence 
patients were able to perform their ADL’s without 
discomfort.Increased muscle strength may have a 
positive effect on pain and function Bischoff and 
Roos recommend both aerobic and strengthening 
exercises to improve pain and function in patients 
with OA45

Conclusion
Thus in the present study the intervention given to 

both the group was shown to be effective, where the 
intervention given in Group B was found to be more 
effective therefore IFT with EXS has shown more 
Effective in Treatment of Osteoarthritis knee in reducing 
pain and disability.

Limitations and Recommendations
Limitations:

• Lack of literature about High Voltage Pulsed 
Current in relieving pain.

• Strength was not been assessed Pre and Post 
intervention.

Recommendations:

• Future studies can be done using Strengthening 
Protocol.

• Future studies can be done by using more different 
outcome measures.

Ethical clearence-the study was reviewed before the 
authorised ethical committe of the M. A rangoonwalla 
college of physiotherapy before commencement of the 
study.
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Abstract
Primary dysmenorrhea is the most common problem faced worldwide affecting majority of women. The 
present study is aimed to compare the effect of kinesiotaping and isometric exercises on pain in females with 
primary dysmenorrhea.

Materials and Method: In this randomized controlled clinical trial, 40 students females aged between 
18-25 years with primary dysmenorrhea were randomly assigned to kinesiotaping and isometric exercises 
group. Pain intensity was measured using Visual Analogue Scale (VAS) and premenstrual symptoms were 
assessed using Menstrual Distress Questionnaire (MDQ- C). Data were analyzed using paired and unpaired 
t-test. P<0.05 was considered statistically significant.

Results: Both kinesiotaping and isometric groups showed reduction in pain on VAS and MDQ (P<0.001). 
However in post treatment analysis, Kinesiotaping was proved to be better than isometric exercises.

Conclusion: Kinesiotaping seems to be an effective method for reducing pain in primary dysmenorrhea.

Keywords: Isometric exercises, Kinesiotaping, Pain, Primary dysmenorrhea.

Introduction
Dysmenorrhea is the occurrence of painful cramps 

during menstruation affecting quality of life. There 
are two types of dysmenorrhea namely primary and 
secondary. Prevalence of dysmenorrhea was reported as 
84.2% in India.(1)

Primary dysmenorrhea usually presents during 
adolescence, within three years of menarche. Pain 
usually starts in first menstrual cycle itself. Affected 
women experience sharp, intermittent spasms of pain, 
usually centred in the suprapubic area, which may 
radiate to the back of the legs or the lower back. There 
is no structural abnormality or pathology in Primary 
dysmenorrhea. It occurs due to increase in prostaglandin 
secretion resulting in increase in uterine activity thereby 
constricting the blood supply to tissue of endometrium, 
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which in turn breaks down and dies. These uterine 
contractions continue as they squeeze the old, dead 
endometrial tissue through cervix and out of the body 
through vagina. Due to these uterine contractions and 
the resulting temporary oxygen deprivation to nearby 
tissues, pain or “cramps” are experienced during 
menstruation.(2)

The Premenstrual syndrome has been described as 
the commonest psycho-neuro-endocrine-stress related 
disorder and is a major clinical entity affecting large 
fraction of female population. Symptoms occurring 
during primary dysmenorrhea include at least one 
of the first four symptoms like depressed mood, 
tension or anxiety, lower back pain, decreased activity 
changes in appetite. Physical symptoms include 
breast tenderness, headaches, bloating or distension of 
abdomen, and muscle pain. Other symptoms includes 
nausea, vomiting, diarrhoea, fatigue, nervousness and 
dizziness. Females are dependant on medications for 
pain and complementary or alternative medicine include 
vitamins, supplements, Transcutaneous Electrical 
Nerve Stimulation (TENS), acupuncture, medicinal 
plants aromatherapy, reflexology, acupressure, massage 
therapy, and exercises.(3)

10.5958/0973-5674.2019.00145.X
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Dysmenorrhea is the most common complaint 
of young female disturbing their quality of life and 
absenteeism from their work. Despite ongoing medical 
advances, many women still depend on medications to 
cope up with menstrual pain, which may result in drug 
addiction. A study by Sara et al showed that Isometric 
exercises helped in reducing Primary dysmenoorheal 
pain.(4) A study done byJung Hyug et al showed that 
Kinesio Taping and Hot Pack helps in premenstrual 
syndrome.(13) Another study revealed that Kinesio taping 
had significant effects on menstrual pain.(12)

No study was done to compare the effects of 
Isometric exercises and Kinesio-taping on menstrual 
pain. Thus, the aim and objectives of this study were to 
study compare the effects of kinesiotaping and isometric 
exercises on pain in primary dysmenorrhea. It was 
hypothesised that there is no significant difference (H0) 
or a significant difference (H1) between the effectiveness 
of Kinesio Taping and Isometric exercises on the pain 
and premenstrual symptoms in primary dysmenorrhea.

Materials and Method
The study design was experimental-clinical trial 

that was conducted on 40 subjects as calculated by 
formula through purposive sampling in PCMC area, 
Pune for 6 months. The inclusion criteria for this 
study were females between age group of 18-25 years, 
having regular menstrual cycle with menstrual pain 
score on VAS minimum 5. The exclusion criteria 
were subjects suffering from secondary dysmenorrhea 
that is associated with structural abnormality like any 
pathology, infection (like fibroid, endometriosis and 
ovarian cysts etc.), complaints of low back pain due to 
any other pathology, any skin infection, sensitive skin or 
allergic to Kinesio Tape and subjects on medication to 
reduce dysmenorrhea. The materials used for this study 
were Kinesio Tape (5cm x 5m) and Scissors.(Figure 1)

Figure 1: Materials used for the study Kinesio Tape 
(5cm x 5m) Scissors

Outcome Measures
Visual analogue scale (VAS)–is a unidimensional 

measure of pain intensity, determined by measuring 
the distance (mm) on 10cm line.(8) A higher score 
indicates greater pain intensity. Menstruation distress 
questionnaire (MDQ) Form C- is a standard method 
for measuring perimenstrual symptoms.(9) It is a 46-
item self-report inventory .Permission to access to 
use the scale taken from author Rudolf Moos through 
MINDGARDEN by info.mindgarden.com.

Procedure
Ethical committee approval was obtained. Subjects 

with primary dysmenorrhea fulfilling the inclusion 
criteria were selected. Written consent was taken from 
the selected subjects. 40 subjects were selected on basis 
of inclusion and exclusion criteria. Random allocation 
was done in 2 groups using chit method namely Group 
A which included 20 subjects that underwent Kinesio 
Taping and the Group B which included 20 subjects 
that underwent Isometric Exercises. Pre-treatment 
assessment of pain was done by taking menstrual history 
of each subject and pain intensity was scored using 
outcome measures, Visual analogue scale (VAS) and 
Menstruation distress questionnaire (MDQ)

 
Figure 2: Kinesio tape applied from below the navel 

to start of pubic hair
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Figure 3: Kinesio tape applied on low back

Subjects in group A underwent taping a total of 
six times twice a week for about three weeks starting 
from 14 days before menstruation until its end. For this 
group, a piece of Kinesio tape, with corners cut in round, 
5 cm in width and 7–8 cm in length was applied right 
from below the navel and reached to where the pubic 
hair began(Figure2), and another piece of tape 10 cm 
in length was applied to make a cross shape with the 
first piece. Another piece of tape was applied to low back 
(Figure 3). Subjects in group B performed isometric 
exercises since the third day of their menstrual cycle 
5 days a week, two sessions a day, and 10 times per 
session for 8 weeks.

The protocol of Isometric Exercises were 1) Sleeping 
in supine position, facing feet to each other, pressing feet 
on each other, holding for 5 sec, and relaxing.2) Sleeping 
in supine position, putting feet crossed and pressing 
them on each other, holding for 5sec, and relaxing.3) 
Sleeping in supine position, bending knees and thighs, 
putting a pillow between two knees, pressing knees to 
each other, holding for 5secs, and relaxing.4)Going 
back to the third position, putting hand below waist 
and pressing waist to the ground, holding for 5sec, and 
relaxing.5)Sleeping in supine position, bending knees 
and thighs and trying to raise head and neck above the 
ground level, holding for 5sec, and relaxing.6)Sleeping 
in supine position, bending knees and thighs and trying 
to move head and neck toward the right thigh, holding 
for 5sec, and relaxing. After Completion of interventions 

post assessment of pain was done using VAS and MDQ.

Findings
Analysis of the experimental data was made 

possible by means of statistical tests. Statistical 
analysis was performed by using Graph Pad instat3 
and Microsoft excel. Descriptive statistics was to find 
out Mean, Standard Deviations for outcome variables. 
Paired t-test was used to analyse significant difference 
in pre post treatment VAS and MDQ values within the 
same group. Unpaired t-test was used to analyse the 
level of significance between the post mean values of 
VAS and MDQ of both the groups. Unpaired t-test was 
used to analyse the pre-treatment values between both 
the groups to check if they were comparable or not. 
Microsoft Excel was used to generate graphs and tables.

Result
Table 1: Showing pre and post treatment values of 

Group A and Group B on VAS and MDQ

Outcome 
Measures Group 

Pre 
Treatment
(Mean ±SD)

Post 
Treatment
(Mean ±SD)

p Value

VAS A(Kinesio 
Taping)

7.7900
±1.0398

5.8000
±1.10596

<0.00018*

B(Isometric 
Exercises)

8.3050
±0.92763

7.1500
±1.30243 0.0002*

p value 0.106 0.018*

MDQ A 85.7000
±23.94533

74.2500
±23.32578

<0.0001*

B 94.4000
±21.92907

88.2400
±23.3005

<0.0001*

p value 0.238 0.0768*

Table 1 shows pre and post treatment VAS values 
of group A (p value<0.0001), extremely significant and 
of group B (p value=0.0002),significant. The post mean 
value between group A and group B (p value=0.018), 
considered extremely significant on pain using VAS. 
Difference of group A was more than group B, which 
showed that the intensity of pain reduced more in 
kinesiotaping. The pre and post treatment MDQ values 
of group A (p value<0.0001),extremely significant and 
of group B (p value<0.0001) were extremely significant. 
The post mean value between group A and B (p value= 
0.076) were extremely significant on pain using MDQ. 
Difference of group A is more than group B, which shows 
intensity of pain was reduced more in kinesiotaping.
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Discussion
Primary Dysmenorrhoea causes significant pain and 

discomfort in majority of females. The increase in uterine 
production and release of prostaglandins at menstruation 
gives rise to abnormal uterine activity, causing uterine 
hypoxia and pain. Prostaglandins such as prostaglandin 
E2 and cyclic endoperoxides hypersensitise pain fibers 
in the pelvis and uterus. A reduction in prostacyclin may 
enhance uterine activity and vasoconstriction, which 
gives rise hypoxia and pain.

The first objective of this study was to study the effect 
of Kinesio-taping on menstrual pain. Kinesio taping 
is used for treating various musculoskeletal problems, 
created by Dr. Kenso Kase in 1970’s. It is based on use 
of special elastic strips, which mimics the density and 
elasticity of human skin. It is an auxiliary treatment 
that maximizes natural recovery ability and corrects the 
balance of the human body by adjusting electromagnetic 
flows on the skin, indirectly stimulating muscles or 
organs right under the skin using non chemically-treated 
tape. When the muscle is inflamed, the space between 
skin and muscle is constricted and outflow of lymphatic 
fluid is compromised. Kinesiotaping normalizes 
muscular function, increases lymphatic and vascular 
flow resulting in expansion of skin interstitial space. 
Kinesio tape applied to the lower abdomen would have 
stimulated the tactile fibres in the skin suppressing the 
pain sensitizing action of prostaglandin in the spinal 
cord, thereby reducing menstrual pain. Kinesiotaping 
applied, helps in reducing tension of pelvic area and 
thus reducing the compression by uterine contractions. 
Application of kinesiotape increases the blood supply to 
the area applied by vasomotor reflex, causing vasodilation 
of arteriole. Kinesiotaping helps in facilitating bleeding 
and excretion of wastes containing prostaglandin 
which causes contraction.(10)

The second objective of this study was to study the 
effect of Isometric exercises on menstrual pain. Isometric 
exercises strengthens pelvic muscles, facilitating 
bleeding, and facilitates excretion of wastes containing 
prostaglandin which causes contraction. Isometric 
exercises activate constant muscles which are of A-delta 
type and C fibres and reduce pain via inhibitory effects on 
pain.(4) The third objective of this study was to compare 
the effects of Isometric exercises and Kinesiotaping 
on menstrual pain. It was found that Kinesiotaping 
helped reduce the pain better than isometric exercises. 
Kinesiotaping increases proprioception by providing 

constant cutaneous afferent stimulation through 
the skin and decreasing pain through neurological 
suppression. It helps in realigning fascial tissue 
function by normalising muscle tension.(7) All these 
factors contribute in reducing pain.

Limitations and Scope of the Study
There is limited opportunity for long term follow-up 

as well as there are large number of questions in menstrual 
distress questionnaire which might have caused subjects 
not to properly answer the items. Further studies could 
involve kinesiotaping with other intervention for better 
effect

Conclusion
Considering the results of this study shows that 

Kinesio Taping is more effective on pain in primary 
dysmenorrhea as compared to Isometric Exercise. This 
study indicates the benefits of kinesiotaping on pain in 
primary dysmenorrhea which can be applied in severe 
pain, for immediate effect.
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Abstract
Purpose: The purpose of this study was to find out the effect of rhythmic stabilisation (RS) on pain and 
disability on chronic mechanical low back pain (CMLBP). 60 individual who had complaints of CMLBP 
were randomly assigned to one of the two groups: the RS group (n=30) and conventional group (n=30). The 
exercise program of the experimental group consisted of RS. The control group performed back muscle 
strengthening exercises. Over the course of four weeks, the groups participated in or performed strengthening 
exercises for 30 minutes, 5 times per week. Subjects were assessed a pre-test and post-test using Visual 
Analogue Scale (VAS) and Modified Oswestry Low Back Pain Disability (MOD) Questionnaire.

Results: The results showed that low back pain significantly improved in the experimental group, and that 
the MOD questionnaire significantly decreased. However, there were no significant changes in the control 
group.

Conclusion: This study showed that RS can be used to improve low back pain and disability. The findings 
indicate that the experimental group experienced greater improvement than the control group by participating 
in the rhythmic stabilization program.

Keywords: Chronic low back pain, rhythmic stabilisation, pain, disability

Introduction
Low back pain is an extremely common symptoms 

in the generalpopulation affecting up to 85% and is the 
most common disability in those under the age of 45. It 
is tiredness, discomfort, or pain in the low back region, 
with or without radiating symptoms to the leg or legs1. 
Population is facing number of obstacles in their daily 
life. The main causative factor that can cause low back 
pain is poor posture while sitting, standing, and lifting 
heavy weights2. Low back pain may be mechanical or 
non-mechanical in nature, and mechanical condition 
related with chronic low back pain. Mechanical pain 
is the general term that refers to any type of back pain 
caused by placing abnormal stress and strain on muscles 
of the vertebral column3. A number of interventions used 
to treat low back pain include the use of physical exercise 
aiming to activate abdominal and/or back extensor 
muscles with the goal of reducing pain and disability4. 
Exercise can be prescribed for patients with chronic low 
back pain with three distinct goals. The first and most 

obvious goal is to improve back flexibility and strength, 
and to improve performance of endurance activities. 
The second goal of exercise is to reduce the intensity 
of back pain. The third and most important goal of 
exercise is the reduction of back pain–related disability5. 
Neurophysiologic studies have linked pain development 
in the lumbar spine region with disturbances in the 
mechanoreceptors and probably with impairment of 
the superior proprioception centres. Therefore, exercise 
programs that enhance proprioception may be beneficial 
for managing chronic low back pain. Proprioceptive 
neuromuscular facilitation (PNF) exercises are designed 
to enhance the response of neuromuscular mechanisms 
by stimulating proprioceptors. The primary goal of 
proprioceptive neuromuscular facilitation treatment 
is to help patients achieve their highest level of 
function6. Rhythmic stabilisation is one a proprioceptive 
neuromuscular facilitation technique. Indications for 
rhythmic stabilisation include Limited range of motion, 
Pain particularly when motion is attempted. The rhythmic 
stabilisation technique uses alternating isometric 

10.5958/0973-5674.2019.00146.1
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contractions against resistance, no motion intended. The 
therapist applies multidirectional resistance by placing 
manual contact on opposite sides of the body. As the 
patient holds the selected position applies resistance 
simultaneously in opposite direction7.

Methodology & Materials
Study Design: Experimental study.

Study Population: Patients having Low back pain 
for more than 3 months of duration were included as per 
the inclusion criteria.

Study Setting: Out-patient department of 
Physiotherapy, M.A. Rangoonwala College of 
Physiotherapy & Research Centre, Pune.

Sample Size: 60 subjects aged between 20 to 40 yrs.

Group A: Rhythmic stabilization (n=30) 

Group B: Conventional therapy (n=30) 

Study duration: 4 weeks

Inclusion Criteria:

1. Age 20-40 years.

2. Both male and female.

3. Back pain more than 3months.

4. Non-specific low back pain i.e mechanical

5. Pain intensity 1 to 6 on visual analogue scale

Exclusion Criteria: (Any history of) 

1. Sign of nerve root pain. 

2. Spine pathology.

3 . Spondylosis and spondylolisthesis. 

4. Past history of vertebral fracture.

5. Systemic disease like tuberculosis of spine

6. Abdominal surgery

7. Renal disease

8. Spondylitis

Outcome Measure

1. Visual analogue scale

2. Modified Oswestry Low Back Pain Disability 
Questionnaire

Study Method and Procedure
Study Participants

A convenient sample of 60 subjects between the age 
of 20 to 40 years included for this study after screening 
the subjects according to the inclusion and exclusion 
criteria. The subjects then divided equally into 2 groups 
by chit method: 

1. Group A received rhythmic stabilisation exercise

2. Group B received conventional therapy

Study Design

Subjects are evaluated at the beginning of the 
therapy and re-evaluated after 4 weeks. This is done to 
note the changes after the treatment.

Method: Subjects selected randomly following the 
inclusion and exclusion criteria, and evenly divides into 
2 groups:

Group A: (rhythmic stabilization)

30 subjects randomly selected in this group. They 
received rhythmic stabilisation exercises 5 times a week 
for 4 weeks with supervisions.

Rhythmic Stabilization

• Participants performed 3 sets of 15 repetitions at 
maximal resistance hold it for 8 sec for both lumbar 
flexors and extensors.

• Rest interval between the repetitions was for 30 secs 
and between sets was for 1 min.

• Total treatment was taken 30 mins

Procedure

• Resist an isometric contraction of the patient’s trunk 
flexor muscles. “Stay still, match my resistance in 
front”.

• Next, take all the anterior resistance with left hand 
and move right hand to resist trunk extension. “Now 
start matching me in back, hold it.”

• As the patient responds to the new resistance, move 
left hand to resist trunk extension. “Stay still, match 
me in back.”

• The direction of contraction may be reversed “Now 
hold in front again. Stay still. Now start matching 
me in the back.
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Group B: (Conventional Therapy)
Procedure

• 30 subjects randomly selected in this group. They 
received conventional back exercises 5 times a 
week for 4 weeks with supervisions for 2 weeks and 
2 weeks unsupervised.

• Group B regard as the control group which include 
conventional back exercises.

1. Cat and camel

2. Single Knee to Chest Stretch for both legs

3. Abdominal curl ups (one with only cervical flexion 
and second with half curl up)

4. Bridging

5. Unilateral straight leg lowering for both legs

• Each exercises performed for 10 repetition of above 
exercises with 5 second hold.

• Rest interval between the repetitions was for 30 secs 
and between sets was for 1 min.

• Total treatment time is taking 30 mins.

Progression

Group 1st and 2nd 
Weeks

3rd Week 4th Week

GROUP A 3 sets of 15 
repetition
with 8 sec 
hold

4 sets of 15 
repetition
with 10 sec 
hold

5 sets of 15 
repetition
with 12 sec 
hold

GROUP B 10 repetition 
and 5 sec hold 
each exercise

13 repetition 
and 8 sec hold 
each exercise

15 repetition 
and 10 sec 
hold each 
exercise

Statistical Analysis
Rhythmic stabilization group

Table 1: Comparison of the pre and post VAS and 
ODI scores in rhythmic stabilization group using 

paired t test

N Mean Std. 
Deviation t value P value

VAS
PRE 30 4.53 1.224

27.625 <0.001**
POST 30 1.20 0.805

ODI
PRE 30 13.33 3.809

33.202 <0.001**
POST 30 4.80 3.167

Table demonstrate comparison of the pre and 
post VAS and ODI scores in rhythmic stabilization 
group using paired t test. After 4 weeks intervention of 
rhythmic stabilization shows significant result (p=0.001)

Conventional group

Table 2: Comparison of the pre and post VAS and 
ODI scores in conventional group using paired t test

N Mean t value P value

VAS
PRE 30 4.13±1.383

16.089 <0.001**
POST 30 2.50±1.196

ODI
PRE 30 12.80±3.210

23.084 <0.001**
POST 30 8.60±2.699

Table 2 demonstrate comparison of the pre and post 
VAS and ODI scores in conventional group using paired 
t test. After 4 weeks post intervention control group 
shows significant results (p=0.001)

Table 3: Comparison of the mean difference (pre-
post) VAS & ODI scores among both the groups 

using unpaired t test (N=60)

Mean 
difference Group Mean t value P value

VAS
Conventional 1.63±0.556

10.781 <0.001**Rhythmic 
stabilization 3.33±0.660

ODI
Conventional 4.20±0.996

13.761 <0.001**Rhythmic 
stabilization 8.53±1.407

Table 3 demonstrate comparison of the mean 
difference pre and post VAS & ODI scores among both 
the groups using unpaired t test. There was a significant 
improvement post 4 weeks of intervention.

Discussion
The aim of study was to find out the effect of 

rhythmic stabilization exercise in nonspecific low back 
pain. It primarily aimed to assess the effect of 4 weeks 
rhythmic stabilisation on pain and disability. There was 
statistically significant difference in VAS score readings 
of the 2 groups when analysed using paired t-test but 
clinically it was found that group A, which received 
rhythmic stabilization showed better results than group 
B which received conventional exercises.

This study showed a considerable decreased in VAS 
score in group A. Muscles are made up of fibres that 



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  125

stretch and contract in order to do something. Myotatic 
stretch reflex that gives signal to the muscle to contract 
if it senses that it is being overstretched. A Golgi 
tendon organ which signals the muscles to relax when 
your tendons are stretched too far8,9. Proprioceptive 
Neuromuscular Facilitation (PNF) utilizes both of these 
sensory responses in its approach to improving pain, 
flexibility, range of motion and even strength. When 
PNF exercises are performed correctly, the client will 
eventually adapt them into their everyday movements, 
thereby sloppy postures and habits putting chronic strain 
on the muscles, causing soreness, stress and eventually 
leading to injury will be corrected and their muscle 
spasms and pain will decrease greatly1.

Rhythmic stabilization group also showed an 
improvement in functional ability could be seen as a 
direct result of reduction in pain and improving flexibility 
thereby providing further support for the effectiveness 
of rhythmic stabilization exercises for chronic low back 
pain treatment7.

Rhythmic stabilization exercises are based on co 
contraction of antagonistic muscle groups to maintain 
trunk and whole body position, we can assume that 
this technique improved significantly static strength 
of the associated musculature and perhaps muscle co-
ordination. Trunk stabilization is a necessary requirement 
for performing several everyday tasks such as rising 
from a chair or carrying an object. In these movements, 
the trunk muscles work almost in an isometric fashion to 
maintain trunk integrity4.

The present study showed a considerable decrease 
in VAS score in Group B also, where intervention 
was given in the form of conventional back exercises. 
This is supported by the Systematic Review based on 
Exercise Therapy for Low Back Pain, done by Maurits 
van Tulder, which shows significant reduction of pain 
after conventional exercises in chronic low back pain. 
As there is pain reduction due to exercises there is 
improvement in functional ability in daily life.

As the study shows difference in VAS and ODI in 
both groups but statistically group A that is rhythmic 
stabilization shows better improvement in both outcome 
measures.When rhythmic stabilization are perform, the 
ability of skeletal muscles to trigger tensile force that 
is obtained at an early period greatly contributes to 
neural responses, not adaptive changes in the muscles 
themselves. Such proprioceptive responses to stimuli 

lead to repetitive contraction of the muscles, causing 
concurrent contraction of the rectus abdominis, 
oblique abdominal, and transverse abdominis muscles. 
Consequently, concurrent contraction of the spinal 
stabilization muscles occurs, and muscle strength is 
increased, raising internal abdominal pressure and 
strengthening the trunk, helping functional movement of 
the human body, greatly effecting an increase in lumbar 
flexibility and a reduction of low back pain. This leads 
to greater ability to perform day to day activity, leads 
to improvement in disability10K.Yong Park, KyoChul, 
Seo. (2014). The Effects on the Pain Index and Lumbar 
Flexibility of Obese Patients with Low Back Pain after 
PNF Scapular and PNF Pelvic Patterns. Journal of 
Physical Therapy And Science, 26(10),pp 1571-1574.

The results of Oswestry disability index (ODI) 
when analysed with paired t-test showed significant 
difference (p ≤ 0.05) in all the 2 groups but clinically 
it was found that group A, which received rhythmic 
stabilisation showed better results than group B which 
received conventional exercises. Kumar, Zutshi and 
Narang (2011) did a study to examine the efficacy of 
trunk proprioceptive neuromuscular facilitation (PNF) 
training on chronic

Hence based on our present study, Experimental 
group showed significant improvement in pain and 
disability in chronic low back pain patient as compared 
to conventional group.

Conclusion
Present study concludes that the Rhythmic 

stabilization reduces pain and improves disability after 4 
weeks of intervention when compared with Conventional 
treatment.

Limitations
• No follow-up was taken to see the durability of the 

effects of the treatment.

• Only chronic cases were taken.

Recommendations

• Investigation of long term effect of rhythmic 
stabilization programme with large number of 
sample and longer session can be assessed.

• Other age group criteria should be include.

Ethical Clearance



126  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

This study was approved by ethical committee of 
our institute.

Source of Funding: self

Conflict of Interest: NIL

Reference
1. John Franklin CV, Kalirathinam D, Palekar T, 

Nathani N. Effects of PNF training for chronic 
low back pain. IOSR J Nursing Health Sci. 
2013;2(4):41-52

2. Alemo S, Sayadipour A. Chronic Mechanical 
Lower Back Pain: 148. Regional Anesthesia and 
Pain Medicine. 2008 Sep 1;33(5):e194.

3. Moussouli M, Vlachopoulos SP, Kofotolis ND, 
Theodorakis Y, Malliou P, Kellis E. Effects of 
stabilization exercises on health-related quality 
of life in women with chronic low back pain. 
Journal of Physical Activity and Health. 2014 
Sep;11(7):1295-303.

4. Kumar A, Zutshi K, Narang N. Efficacy of trunk 
Proprioceptive Neuromuscular Facilitation training 
on chronic low back pain. International Journal of 
Sports Science and Engineering. 2011;5(03):174-
80.

5. Jadeja T, Vyas N. to study the effect of 
proprioceptive neuromuscular facilitation on back 
muscle strength, pain and quality of life in subjects 
with chronic low back pain an experimental study. 
International Journal of Physiotherapy. 2015 Jan 
1;2(5):778-85..

6. Kofotolis ND, Vlachopoulos SP, Kellis E. 
Sequentially allocated clinical trial of rhythmic 
stabilization exercises and TENS in women with 
chronic low back pain. Clinical rehabilitation. 2008 
Feb;22(2):99-111.

7. Shimura K, Kasai T. Effects of proprioceptive 
neuromuscular facilitation on the initiation of 
voluntary movement and motor evoked potentials 
in upper limb muscles. Human movement science. 
2002 Apr 1;21(1):101-13.

8. Kofotolis N, Vrabas IS, Vamvakoudis E, 
Papanikolaou A, Mandroukas K. Proprioceptive 

neuromuscular facilitation training induced 
alterations in muscle fibre type and cross sectional 
area. British journal of sports medicine. 2005 Mar 
1;39(3):e11-.

9. Park K, Seo K. The effects on the pain index 
and lumbar flexibility of obese patients with low 
back pain after PNF scapular and PNF pelvic 
patterns. Journal of physical therapy science. 
2014;26(10):1571-4.

10. Fairbank JC, Pynsent PB. The Oswestry disability 
index. Spine. 2000 Nov 15;25(22):2940-53.

11. Davidson M, Keating JL. A comparison of five 
low back disability questionnaires: reliability 
and responsiveness. Physical therapy. 2002 Jan 
1;82(1):8-24.

12. Fritz JM, Irrgang JJ. A comparison of a modified 
Oswestry low back pain disability questionnaire 
and the Quebec back pain disability scale. Physical 
therapy. 2001 Feb 1;81(2):776-88.

13. Agarwal P. Effect of lumbar stabilization exercises 
as home program in treatment of young women 
with non specific low back pain–a comparative 
study. Physiotherapy and Occupational Therapy. 
2010 Jul;4(3):53.

14. Moffett J, McLean S. The role of physiotherapy in 
the management of non-specific back pain and neck 
pain. Rheumatology. 2005 Dec 6;45(4):371-8.

15. Kim KY, Sim KC, Kim TG, Bae SH, Lee JC, Kim 
GD. Effects of sling bridge exercise with rhythmic 
stabilization technique on trunk muscle endurance 
and flexibility in adolescents with low back pain. 
International Journal of Contents. 2013;9(4):72-7.

16. Lucas RC, Koslow R. Comparative study of 
static, dynamic, and proprioceptive neuromuscular 
facilitation stretching techniques on flexibility. 
Perceptual and motor skills. 1984 Apr;58(2):615-8.

17. Tanvi A, Shalini G, Parul R, Gaurav S. Effect of 
proprioceptive neuromuscular facilitation program 
on muscle endurance, strength, pain, and functional 
performance in women with post-partum lumbo-
pelvic pain. IOSR J Dent Med Sci. 2013;7:60-7.



Comparison of Sensory Threshold in Healthy Adult Feet Using 
Semmes Weinstein Monofilament: A Cross Sectional Study

Smitha D1, Muhammed Arshad2

1Associate Professor, 2Post Graduate, Yenepoya Physiotherapy College, 
Yenepoya (Deemed to be University), Mangaluru, Karnataka

Abstract
Background: Sensory threshold is defined as the point at which increasing stimuli triggers the start of 
an afferent nerve impulse. Semmes-Weinstein Monofilament testing is a useful tool in predicting the 
diabetic patients at risk for ulceration of the feet. So the purpose of this present study is to document the 
sensory threshold of healthy adult feet covering all the points of dorsum and plantar aspect using 20 piece 
monofilament kit.

Method: A cross sectional study was conducted among the healthy adults in the age group 18-24 years using 
Semmes-Weinstein Monofilaments. The participants were blindfolded in long sitting position, 19 points 
were marked on the plantar and dorsal aspect of the foot. Each filament of Semmes-Weinstein Monofilament 
was applied on the marked point’s perpendicular to the skin till the pressure could bend it in a ‘c’ shape for 
1-2 seconds. Order of application of the Semmes-Weinstein Monofilament was from 1.65 to 6.65 (stiffness 
of Semmes-Weinstein Monofilament), then it was done in reverse order.

Results: The results of this study revealed that Semmes Weinstein Monofilament sensory threshold ability 
in the lower extremity varies with the area of skin tested. In the upward direction, R5 and R3rd toe showed 
more sensitivity for females and males respectively. R5 and L5 showed highest sensitivity for females 
and males respectively while testing in the reverse order. Comparison between males and females showed 
significant difference at all points except left medial heel.

Conclusion: The study concluded that there is a significant difference in sensory threshold between males 
and females and their left and right feet but no significant difference was found in changing the direction of 
monofilament order.

Keywords: Semmes Weinstein Monofilament, sensory threshold, sensitivity, stiffness order.

Introduction
Sensory threshold is defined as the point at which 

increasing stimuli triggers the start of an afferent 
nerve impulse. Sensory examination is one of the most 
common parts of the clinical neurological evaluation. 
The main elements in the sensory examination consist of 

segmental and peripheral nerve testing of the cutaneous 
sensibility. The purpose of the sensory examination 
is to localize neurologic pathology by looking for 
distributions of sensory loss.1

While the target sites of examination are spread to 
the whole body, the examination for a particular part of 
the body contributes to a diagnosis of a specific pathology 
or the assessment of a specific physical performance. 
Plantar sensation appears to play an important role to 
regulate stepping during human gait and is also known 
to contribute to certain aspects of postural control.1

The dorsum and the plantar aspect of the foot are 
supplied by different nerves.2 Various method exist for 
determining cutaneous sensibility like testing for fine 
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touch using cotton swab, two point discrimination using 
aesthesiometer, tactile localization etc., among which 
Semmes Weinstein monofilament test is also used which 
has a greater reliability.3

The Semmes-Weinstein Monofilaments are single 
fiber nylon threads attached to a rod that generate 
buckling stress. Each monofilament is of different 
thickness, representing a logarithmic force on a base 10, 
with a range of 1.65 (the lowest) up to 6.65 (the highest), 
needed to bend the monofilament.3 Three monofilaments 
commonly used to diagnose peripheral neuropathy are 
the 4.17, 5.07 and 6.10. Forces required to bend these 
monofilaments are 1, 10, and 75g, respectively.4

Semmes-Weinstein Monofilament testing is a 
useful tool in predicting the type of diabetic patients at 
risk for ulceration of the feet. Literature suggests 5.07 
to be the threshold for protective sensation. Based on 
the normal values stated in the literature, the inability to 
feel a Semmes-Weinstein Monofilament of 5.07 (as in 
diabetic neuropathy) represents a sensory threshold that 
is more than 50 times greater than normal. This means 
that roughly 98% of the sensory ability has been lost.5, 10

Although several studies in the literature have 
evaluated the abnormal sensory thresholds of diabetic 
feet to Semmes-Weinstein monofilament testing, there is 
very limited data on the sensory thresholds of individuals 
without diabetes or peripheral neuropathy.6, 8, 9

To the authors knowledge only one study on Indian 
population has been reported in which the normal 
sensory threshold of very few points on the dorsum of 
foot has been documented using 6 monofilament kit.7 
So the purpose of this present study is to document the 
normal sensory threshold of healthy adult feet covering 
all the points on the dorsum and plantar aspect using 20 
monofilament kit.

Materials and Method
Method of data collection

Prior to the study, the participants were explained 
about the study and an informed consent was obtained. 
Participants were screened based on the inclusion and 
exclusion criteria. The participants who were between 
age group 18-24 years of either gender were included 
in the study. The participants were excluded if they had 
history of any significant injury or previous surgery 
of the foot or ankle and any known medical condition 
associated with decreasing foot sensation (diabetes, 
leprosy, syringomyelia, myelomeningocele, hereditary 

neuropathy). 72 males and 72 females were recruited for 
the study by purposive sampling method. The sample 
size was calculated at 5% level of significance and 80% 
power.

Procedure: This study was done using Semmes-
Weinstein Monofilament 20 piece kit. The participants 
were blindfolded and 19 points were marked on the 
plantar and dorsum aspect of the foot.6 Each filament 
of Semmes-Weinstein Monofilament was applied on 
the marked points perpendicular to the skin till the 
pressure could bend it in a ‘c’ shape for 1-2 seconds and 
participant response was asked. Order of application of 
the Semmes-Weinstein Monofilament was from 1.65 
to 6.65, then it was done in reverse order. A positive 
threshold response was recorded when the participant 
felt the filament and accurately located where on the 
foot, the stimulus had been applied.1

Location of testing area7

Fig 1: Sites of testing using Semmes-Weinstein 
Monofilament

Statistical analysis: Data was expressed in terms of 
mean and SD using paired and unpaired ‘t’ test. P<0.05 
was considered to be statistically significant.

Findings
When the monofilaments were tested on the right 

feet in the downward direction for the females(Graph 1), 
more sensitivity (less sensory threshold) was observed at 
R 5 and less sensitivity (more sensory threshold) at R14 
(right sole of heel). In the left leg, maximum sensitivity 
was observed over L 5 (little toe) and minimum 
sensitivity over L 14. The results showed significant 
change at three positions R4-L4, R11-L11, R12-L12 (p 
<0.05).
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Graph 1: Sensory threshold between right and left foot of healthy adult female in downward direction

Graph 2: Sensory threshold between right and left foot of healthy adult male in downward direction

For the males, it was found that the maximum 
sensitivity for the right feet was at 3rd toe and minimum 
sensitivity was at R 14. In the left leg, 3rd toe had 
maximum sensitivity and minimum sensitivity was 
at L14. The results showed significant change at the 
level R 11 -L 11, R 12 -L 12 and R 5th MT – L 5th 
MT.(Graph 2)

For the stiffness order in upward direction adult 
females had highest sensitivity at R 5 level and low 
sensitivity was at R 14. For the left feet, it was observed 

that the maximum sensitivity was over L 5, and minimum 
sensitivity over L 14.The results showed significant 
change at the level R 4 -L 4, R 11 -L 11, R 12 -L 12, R- 
L lateral heel (p <0.05).

For males the maximum sensitivity was over Right 
3rd toe and minimum sensitivity over R 14, of right 
leg of the participants. The left leg showed maximum 
sensitivity over L 3rd toe and minimum sensitivity over 
L 14. The results showed significant change at the level 
R 11 -L 11, R 12 -L 12 and R 5th MT- L 5th MT.
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Table 1: Comparison between mean value of male and female foot sensitivity using monofilament in 
downward direction (n=144)

Positiona
Mean ± SD

P 
 Mean ± SD 

P
RightF RightM LeftF  LeftM

1 3.63 ± 0.34 3.88 ± 0.30 <0.001 3.64 ± 0.34 3.89 ± 0.28 <0.001

2 3.63 ± 0.33 3.86 ± 0.30 <0.001 3.64 ± 0.35 3.86 ± 0.28 <0.001

3 3.64 ± 0.31 3.84 ± 0.31 <0.001 3.65 ± 0.31 3.84 ± 0.27 <0.001

4 3.61 ± 0.31 3.81 ± 0.31 <0.001 3.67 ± 0.31 3.82 ± 0.29  0.002

5 3.56 ± 0.31 3.76 ± 0.29 <0.001 3.59 ± 0.32 3.77 ± 0.29  0.001

6 3.74 ± 0.25 3.92 ± 0.24 <0.001 3.73 ± 0.29 3.90 ± 0.25 <0.001

7 3.78 ± 0.23 3.95 ± 0.23 <0.001 3.79 ± 0.25 3.95 ± 0.21 <0.001

8 3.82 ± 0.22 3.97 ± 0.22 <0.001 3.83 ± 0.22 3.97 ± 0.19 <0.001

9 3.84 ± 0.18 4.01 ± 0.22 <0.001 3.84 ± 0.20 4.00 ± 0.21 <0.001

10 3.87 ± 0.20 4.04 ± 0.20 <0.001 3.86 ± 0.21 4.03 ± 0.19 <0.001

11 3.81 ± 0.20 3.96 ± 0.24 <0.000 3.86 ± 0.20 4.00 ± 0.21 <0.001

12 3.87 ± 0.19 3.98 ± 0.23  0.002 3.90 ± 0.19 4.02 ± 0.19  0.001

13 3.95 ± 0.17 4.08 ± 0.22 <0.001 3.97 ± 0.18 4.09 ± 0.18 <0.001

14 4.03 ± 0.16 4.14 ± 0.24  0.002 4.04 ± 0.16 4.14 ± 0.19  0.001

1st W 3.62 ± 0.23 3.75 ± 0.23  0.002 3.62 ± 0.24 3.76 ± 0.22 <0.001

3rd T 3.62 ± 0.22 3.73 ± 0.23  0.007 3.64 ± 0.22 3.75 ± 0.23  0.003

5thMT 3.66 ± 0.21 3.77 ± 0.25  0.009 3.68 ± 0.21 3.81 ± 0.19 <0.001

M-h 3.83 ± 0.20 3.92 ± 0.20  0.010 3.86 ± 0.21 3.93 ± 0.21  0.058

L-h 3.87 ± 0.20 3.98 ± 0.21  0.002 3.90 ± 0.18 3.99 ± 0.19  0.008

1st W= 1st web space, 3rd T= 3rd toe, 5th MT= 5th metatarsal, M-h= medial heel, L-h= lateral heel, F= female, M= male, 
a= each position represents points on the foot.

The data showed highly significant difference (p<0.05) for all areas except left medial heel.

Table 2: Comparison between mean value of male and female foot sensitivity using monofilament in 
upward direction (n=144)

Positiona
Mean ± SD

P 
Mean ± SD

P 
RightF RightM LeftF LeftM

1 3.63 ± 0.34 3.88 ± 0.30 <0.001 3.64 ± 0.34 3.88 ± 0.26 <0.001

2 3.63 ± 0.33 3.86 ± 0.30 <0.001 3.64 ± 0.35 3.86 ± 0.28 <0.001

3 3.64 ± 0.31 3.84 ± 0.31 <0.001 3.65 ± 0.31 3.84 ± 0.27 <0.001

4 3.61 ± 0.31 3.81 ± 0.31 <0.001 3.67 ± 0.31 3.82 ± 0.29  0.002

5 3.56 ± 0.31 3.76 ± 0.29 <0.001 3.59 ± 0.31 3.77 ± 0.29 <0.001

6 3.74 ± 0.25 3.92 ± 0.24 <0.001 3.73 ± 0.29 3.90 ± 0.25 <0.001

7 3.78 ± 0.23 3.95 ± 0.23 <0.001 3.79 ± 0.25 3.95 ± 0.21 <0.001

8 3.82 ± 0.22 3.97 ± 0.22 <0.001 3.83 ± 0.22 3.97 ± 0.19 <0.001

9 3.83 ± 0.18 4.01 ± 0.22 <0.001 3.84 ± 0.20 4.00 ± 0.21 <0.001

10 3.87 ± 0.20 4.04 ± 0.20 <0.001 3.85 ± 0.21 4.03 ± 0.19 <0.001

11 3.81 ± 0.20 3.96 ± 0.24 <0.001 3.86 ± 0.20 4.00 ± 0.21 <0.001

12 3.87 ± 0.19 3.98 ± 0.23  0.002 3.90 ± 0.19 4.02 ± 0.19  0.001

13 3.96 ± 0.17 4.09 ± 0.21 <0.001 3.97 ± 0.18 4.09 ± 0.18 <0.001
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Cont... Table 2: Comparison between mean value of male .....

14 4.04 ± 0.16 4.15 ± 0.23  0.003 4.04 ± 0.16 4.14 ± 0.19  0.001

1st W 3.61 ± 0.23 3.76 ± 0.24 <0.001 3.62 ± 0.24 3.75 ± 0.21 <0.000

3rd T 3.61 ± 0.22 3.74 ± 0.24  0.002 3.64 ± 0.22 3.74 ± 0.22  0.006

5thMT 3.66 ± 0.21 3.77 ± 0.25  0.005 3.68 ± 0.21 3.81 ± 0.19 <0.001

M-h 3.83 ± 0.21 3.92 ± 0.20  0.006 3.86 ± 0.21 3.93 ± 0.21  0.058

L-h 3.86 ± 0.21 3.98 ± 0.21  0.001 3.90 ± 0.18 3.99 ± 0.19  0.006

1st W= 1st web space, 3rd T= 3rd toe, 5th MT= 5th metatarsal, M-h= medial heel, L-h= lateral heel, F= female, M= male, a= 
each position represents points on the foot.

The above data shows highly significant difference 
(p< 0.05) for all points except Left-Medial heel. (Table 2)

Discussion
This study provides information about the sensory 

threshold in healthy adult feet covering all the points of 
dorsum and plantar aspect using 20 monofilament kit. 
The study was done on 144 healthy adults of which 
72 were males and 72 females. None had any history 
of significant injury or previous surgery to the foot or 
ankle or any other medical conditions associated with 
decreased foot sensation.

Most of the current literature regarding Semmes 
Weinstein monofilaments has concentrated on validating 
the 5.07 monofilament as a test to distinguish the 
presence or absence of protective sensation in patients 
with diabetes mellitus. Lower thresholds would always 
cause more sensitivity and can be useful in earlier disease 
identification through loss of sensation.

A study by Clifford Jeng showed that the lesser 
toes and the arch were the most sensitive followed by 
the hallux and the plantar metatarsal heads. The least 
sensitive site was the heel.5 The present study showed 
that more sensitivity for the right and left leg was shown 
at R5 (lesser toe) and L5 and less sensitivity at L14 (left 
sole of heel) and R14 in the healthy adult females feet. 
For the males more sensitivity was at right and left 3rd toe 
and less sensitivity at R14 and L14 using monofilament 
stiffness position downward and upward. A study by 
Clifford Jeng also supports the result of this study that 
there are significant differences between sites, between 
subjects, and in some instances, between right foot and 
left foot values.5 Jeng et al had concluded that there were 
significant changes among the increasing and decreasing 
monofilament stiffness order which is not supportive for 
this study.5

The finding in the study by Collins et al concluded 
that the right foot was significantly more sensitive than 
the left, because the left foot was always examined 
second, but this difference was not considered probably 
clinically significant for any individual patient3. The 
present study also found that the sensitivity is more in 
right when compared to left foot.

The values for the females ranged between 3.56 
±.314 to 4.03±.168 for the right leg and 3.59±.320 to 
4.04±.160 for the left leg (monofilament target forces of 
0.16 to 1g). The values for right leg of males ranged from 
3.73±.237 to 4.14±.241 and for the left leg it ranged from 
3.75±.233 to 4.14±.192 (monofilament target forces of 
0.4 to 1.4 g).A study done by B. Forest Plucknette et 
al developed age specific threshold values in the feet of 
healthy subjects of 18-34 age group which was 3.61(0.4g 
target force).4This difference seen of higher threshold 
values in Indian population could be due to reduced use 
of footwear. A study by James A Birke suggested that 
sensory threshold was lower in females than males.11The 
current study also found that sensory threshold value for 
females is lesser compared to males.

Conclusion
The study concluded that there is varied sensory 

threshold in healthy adult feet among men and women 
using Semmes Weinstein monofilament. The sensory 
threshold is higher among men as compared to women 
and the left has higher threshold as compared to the 
right foot. There were no significant changes found in 
sensory threshold monofilament stiffness order upward 
and downward.
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Abstract
Background: Smoking, especially cigarette smoking, is one of the main causes that lead to preventable 
deaths all over the world1,2. As per an estimate drawn by World Health Organization, there are around 94 
million smokers in India and amongst them 14 million are suffering from COPD2,3. With the highly addictive 
nature of nicotine in cigarettes, smoking cessation is extremely difficult. It is the major cause of decline in 
respiratory functions and physical fitness in terms of both performance and endurance.

Aims of the study: The aim of this study is to evaluate and compare respiratory function in smokers and 
non-smokers.

Objectives: To improve the health status of community by inculcating the knowledge about hazards caused 
by smoking.

Materials and Method: After baseline assessment, the Peak Flow Meter was used to measure the PEFR 
and then the subject’s PEFR value was compared with the predicted PEFR value obtained from the PFM 
calculator from an android phone app. Percentage of those at a risk of respiratory dysfunction was obtained.

Results: Results revealed that on the basis of the difference in the PFM values, 32% of the population was 
at no risk of respiratory dysfunction and 68% population was at the risk of respiratory dysfunction. From 
which 39% population is in the Group B that is smokers.

Conclusion: The overall result of the present study suggest that an individual who is a smoker are prone to 
be at a risk of COPD as more percentage of smokers are suffering from respiratory insufficiency.

Keywords: Respiratory Dysfunction, PEFR.

Background
By the early 2030, tobacco related death would 

increase to about 10 million a year5, 2.

Among adults most deaths are from respiratory, 
vascular or neo-plastic disease or from tuberculosis; the 
death rates can be increased by smoking7.

Criteria by W.H.O (1998).

Smoker: Someone who, at the time of the study, 
smokes any tobacco product either daily or occasionally.

Non-smoker: Someone who, at the time of the 
study, does not smoke at all.

Ex-smoker: Some one who was formerly a daily or 
occasional smoker but currently does not smoke at all8.

Once smoking has caused a disease, the disease is 
largely irreversible and progressive9. The death toll from 
tobacco use is projected to rise from 5.4 million in 2004 
to 8.3 million in 203010.

Introduction
In recent years, large household surveys have shown 

that in middle age, more than one third of men and a few 
percent of women smoke tobacco in India11, 12.

Globally, approximately 1.3 billion people currently 
smoke cigarettes or other products13. Although cigarette 
consumption is leveling off and even decreasing in some 
countries, in India, the smoking population is still on rise 
and has been reported to be 26%14.

10.5958/0973-5674.2019.00148.5
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Further, the number of smokers of any kind of 
smoking tobacco product in rural areas is higher than in 
urban areas15.

Further, a quarter of smokers develop chronic 
obstructive pulmonary disease17.

It is the major cause of decline in respiratory functions 
and physical fitness in terms of both performance and 
endurance 18.

PEFR is a simple index of pulmonary function 
used in both research and clinical practice19. It is effort 
dependent and reflects the status of the large airways20. 
PEFR can be measured rapidly and easily even with the 
use of a portable light instrument called Wright’s peak 
flow meter, weighing about 100 grams21. PEFR provides 
a good objective index to confirm diagnosis, control 
medication and monitor response to treatment22.

During last few decades, lung function tests have 
evolved from tools for physiological study to clinical 
investigations in assessing status of respiratory tract9. 
Narrowing of the airways reduces the ability to move air 
in and out of the lungs. The narrower the tubes, the lower 
will be the PEFR23.

Research Question
Is respiratory function affected in smokers and 

nonsmokers?

Objectives of the Study
Primary objective

1. The aim of this study is to evaluate and compare 
respiratory function in smokers and non-smokers.

Secondary objective

1. To study the effect of tobacco smoking on the 
respiratory system.

2. To establish a correlation between chronic tobacco 
smoking and its effects on the parameters which 
were studied

3. To create awareness in tobacco smokers about the 
effects of tobacco on their health.

4. To improve the health status of community by 
inculcating the knowledge about hazards caused by 
smoking.

Materials and Method:

Source of Study: Villages near Bardoli.

Study Design: Cross sectional Design.

Sample size: Approximately 100 subjects

Participants
• Smokers and non-smokers will be selected on the 

bases of inclusion and exclusion criteria mentioned 
below.

Sampling Method: Convenient Sampling.

Materials used:

• Peak Flow Meter

• Peak flow Meter prediction calculator on android 
phone.

• Consent form

• Subject Performa

• Pen & paper

• Sanitizer

Inclusion criteria:

Group A:

• Healthy male subjects with no past or present history 
of smoking

• Male subjects with the age between 25 to 55 years 
and BMI of 18.5 to 24.9

Group B:

• Healthy male subjects with the history of smoking 
for more than two year

• Male subjects who smokes five or more than five 
cigarettes per day

• Male subjects with the age between 25 to 55 years, 
with the BMI of 18.5 to 24.9

Exclusion criteria:

• Female subjects

• Male subjects with acute/chronic illness or any 
respiratory illness or those who work in places 
where lungs are affected by dust or fumes.



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  135

• Male subjects with musculoskeletal, neuromuscular, 
allergic, or endocrine disorders or any kind of history 
of cardiac or respiratory surgery in past 6 months

Outcome measures:

• Peak Flow Meter. (Sensitivity: 90.3%, Specificity: 
75.4%, Efficiency: 78.2%)

Procedure:

• The project was submitted to the local research 
committee. After approval from research committee 
and the university, the study was started.

• Subjects were screened for the inclusion and 
exclusion criteria from villages near bardoli.

• Before starting the study, the purpose of conducting 
the research and the general procedure was explained 
to the subjects and their doubts were cleared.

• Written consent was taken from all the subjects.

• Thereafter, gathered demographic data of the 
participant were put into Peak flow meter 
prediction calculator which predicted the normal 
value of the participant.

• Next, Peak Flow Meter was used as follows:

• Instruction was given as follows:

• Stand Straight & take a deep breath and fill lungs all 
the way.

• Hold your breath while you place the device in your 
mouth, and close your lips around the mouthpiece.

• Do not put your tongue inside the hole.

• Blow out as hard and as fast as you can for 1-2 
seconds.

• You have to move the marker as far as you can.

4. The number where indicator stops is the peak 
measurement.

5. Each subject is given 3 chances to repeat the points 
from 1 to 5, with the duration of 10 seconds in each 
and the highest of the 3 numbers is recorded along 
with the zone that it belongs to.

I. After the collection of Subject’s PFR value, the 
difference between the estimated and the subject’s 
PFR was taken and the percentage was calculated:

II. If the Reading: 100L/min lower than predicted, was 
considered normal for Men.

III. Based on the percentage calculated for each 
participant, they were divided into various zones:

• Green zone-(80-100%)

• Yellow zone-(50-80%)

• Red zone-(<50%)

Statistical Analysis
After collecting data, analysis was done to derive 

conclusion regarding the comparison of respiratory 
function in smokers and non-smokers using peak flow 
meter:

Subjects were analyzed on the basis of their peak 
flow rate.

Thereafter, the subject’s PFR value was compared 
with the predicted PFR value of PFM calculator.

Data was analyzed by using SPSS version 16. 
Data was expressed as mean and standard deviation for 
continuous variable or mean and standard deviation for 
categorical variables. The unpaired t-test was applied to 
compare the means of different groups of the study. This 
study has a p-value of <0.05, which is highly statistically 
significant.

Table 1: Statistical analysis of PEFR between both 
groups.

Non-
Smokers

Smokers p-Value

Mean 457.05 390.8
0.00038Standard Deviation 78.72 107.97

Variance 6321.17 11897.30

Above table shows that there is a significant 
difference between both groups as the p-value is <0.05.

Chart 1: Comparison of Total Percentage of study 
population at the risk of respiratory insufficiency on 
the basis of Peak Flow Meter between Group A and 

Group B.
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Results
This study shows that there is a significant difference 

of PEFR value between both the groups.

For normal distribution statistical analysis was done 
for their baseline demographic data, which includes the 
mean and standard deviation of physical parameters like 
height, weight, BMI, observed PEFR value, preferred 
PEFR value and percentage of pulmonary function in 
both groups.

The present study shows a significant difference in 
respiratory function between non-smokers and smokers, 
i.e. In non-smokers the mean value of observed PEFR is 
457.05 l/min and in smokers it is 390.8l/min with respect 
to mean value of observed PEFR standard deviation in 
non-smokers is 78.72 and in smokers it is 107.97.

Comparing both the groups there is a vast difference 
between both the values in smokers. That is in non-
smokers the mean value of predicted PEFR is 624.49 
l/min and in smokers it is 624.44 l/min with respect to 
mean value of predicted PEFR standard deviation in 
non-smokers is 9.03 and in smokers it is 11.77.

By using PEFR and Peak Flow Calculator this study 
had also included about the respiratory insufficiency 
based on three different zones. In which, smokers are 
more prone for respiratory insufficiency. There is a 
significant difference between both the groups for all 
three zones.

The overall result of the present study suggest that 
an individual who is a smoker are prone to be at a risk of 
COPD as more percentage of smokers are suffering from 
respiratory insufficiency.

Discussion
The results revealed that on the basis of the difference 

in the PFM values, 32% of the population was at no risk 
of respiratory dysfunction and 68% population was at 
the risk of respiratory dysfunction.

From which 39% population is in the Group B, 
which is smokers.

Therefore, keeping in mind the result of our study 
we can say that there is considerable effect of smoking 
on a peak flow meter.

One possible reason for the decrease in PEFR 
could be inflammation, which is common and constant 

pathological finding in cigarette smokers. Earlier 
studies have reported that airway flow limitation occurs 
due to bronchial constriction caused by mediators 
of inflammation. Inflammation either directly or 
by increasing smooth muscle tone, indirectly, may 
cause airway fibrosis. All these changes promote 
wall thickness leading to airway narrowing and flow 
limitation. In addition, inflammation causes destruction 
of the alveolar walls attached to the airway contributing 
further to airflow limitation by deforming and narrowing 
the airway lumen.

All the following study co-related to our study

Hussain G et al who found that the mean value of 
PEFR was 379 L/min in non-smokers while it was 285 
L/min in smokers.4 A.G.F. Brooks et al also showed that 
the PEFR was reduced in smokers when compared to 
non-smokers29.

C.I. Backhouse who showed that the PEFR value 
is inversely proportional to the daily amount of cigarette 
smoked30.

K.A. Qureshi et al has compared PEFR between 
smokers and non-smokers in Gujjar and non Gujjar 
population of Kashmir valley. They found that the 
values of smokers significantly lower than the non-
smokers. They used both male and female smokers for 
study, which is contrary with my study31.

Barbara et al showed no significant difference 
of PEFR between diabetic smokers and non-smokers, 
which is contrary to the present study33.

K.M. Padmavathy found that significant reduction 
of PEFR in smokers than in non-smokers, which is 
consistent with the present study34.

Conclusion
Peak Flow Meter is one of the non-invasive types 

of pulmonary function test that provide measurable 
feedback about the function of the lungs. It is a cost 
effective and easily available investigation for screening 
and detection of early changes in asymptomatic smokers, 
since symptoms due to smoking may appear late.

Therefore, it is concluded that value of PFM 
parameters are lower in active tobacco smokers than 
tobacco non-smokers. Lower pulmonary functions 
are associated with greater risk for lung disease, 
cardiovascular disease, cancer and other disease.
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There is a significant difference between both the 
groups for all three zones. . In which, smokers are more 
prone for respiratory insufficiency.

The overall result of the present study suggest that 
an individual who is a smoker are prone to be at a risk of 
COPD as more percentage of smokers are suffering from 
respiratory insufficiency.

So, aggressive tobacco control program aimed 
to inform the public about the hazards of tobacco use 
and to provide restriction on the use of or purchase of 
tobacco must be started.
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Abstract
Background: Myofascial trigger point (Mtrpt) is associated with a nodule which is hypersensitive in nature 
on palpation in a taut band. During sitting and standing, upper trapezius undergo many low level activities 
which are related to the posture of the head. This frequent cause of strain in neck is seen in persons working 
at desk and computers or drives for prolong hours. Ergonomically due to poor posture most of the times 
upper trapezius is placed in a shortened position which led to decrease in the length of the muscle.

Objectives: To investigate whether there is difference in the effectiveness of Percussor and hand held 
vibrator in the treatment of Mtrpt on upper trapezius muscle on VAS and Pain Pressure Threshold.

Materials and method: Experimental trial in which 30 Mtrpt patients were randomly allocated to either 
Group A (Percussor) and Group B (Hand Held Vibrator). Outcome measures were Visual Analouge Scale 
(VAS) and Pain Pressure Threshold (PPT).

Result: There was significant difference seen in both the groups individually (p<0.05,CI=95%) but on 
comparision Group A was more effective than Group B in reducing the intensity of pain and increasing pain 
threshold.

Conclusion: This study conclude that both Percussor and Hand Held vibrator are effective individually in 
reducing the pain and increase the pain pressure threshold. But Percussor is more effective than Hand Held 
vibrator in the treatment of Myofascial trigger point in upper trapezius muscle.

Keywords: Myofascial trigger point, Percussor, Hand Held Vibrator, Pain Pressure Threshold, Trapezius.

Background
A hyperirritable spot in skeletal muscle is called as 

myofascial trigger point (Mtrpt). It is associated with a 
nodule which is hypersensitive in nature on palpation 
in a taut band. On compression Mtrpt may show 
typical referred pain, motor dysfunction, tenderness 
and autonomic phenomena. It can create weakness in 
muscle, reduce its flexibility and distort proprioception.1 

Myofascial pain symptoms arise after trauma that can be 
insidious on onset. These painful sensations felt by the 
patients can be rated in the form of intensity from mild-
moderate. This induces muscle pain particularly known 
as “trigger” or “tender” points. Mtrpts of muscles ensure 
its particular pattern of pain; hence, muscles which 
might contain the responsible Mtrpts can be identified 
with the help of this pain pattern.1.

Mtrpts are commonly related with autonomic 
dysfunction which includes unusual sweating, dermal 
flushing, lacrimation, temperature and vasomotor 
fluctuation. Myofascial pain from cervical region 
can also led to neurologic symptoms like dizziness, 
improper balance and tinnitus. Apart from these 
symptoms functional complaints for instance reduced 
work tolerance, joint stiffness, fatigue, weakness and 
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diminished muscle contraction. Paraesthesia, twitches, 
trembling, numbness and blurred vision are also some 
neurological symptoms which can be seen.2 Further more 
along with these symptoms disturbance in sleep, mood 
swings and stress can be observed. Chronic patients 
of Mtrpts must be examined carefully for perpetuating 
factors like abnormal posture, factors associated with 
ergonomics or hypothyroidism.2

Classification of trigger points could be done as 
active and latent trigger points. Active trigger point 
generates pain without any compression. Extremely 
tender on palpation and produces characteristic referred 
pain pattern for the respective muscle, either with 
ischemic compression or without. It not only weakens 
muscle and its flexibility but also elicits local twitch 
response with compression or needle stimulation.1, 2 

Latent trigger point is clinically silent with respect to 
sudden pain, it is painfull only on palpation. It has all the 
characteristics of an active trigger point and always has 
a taut band which increase muscle tension.3

Palpation is the only method used for identification 
of Mtrpts which is currently been recommended and its 
reliability depends upon skilled expertise and clinicians. 
In flat palpation, application of pressure is done directly 
by using finger or thumb, which is at right angle to muscle 
fibre. In upper trapezius muscle, pincer grip is used for 
this palpation where the muscle fibres are held within 
therapist’s fingers & thumb where the muscle fibres are 
perpendicular to the direction of the pull. These fibres 
are rolled up in the grasp to examine the tissue.4

Trigger point sites and pattern for pain referral

The most commonest and frequently occurring 
trigger point is found in upper region of the trapezius 
muscle and is seen along the upper part of the shoulder 
griddle about half way between the spine of scapula and 
the tip of the shoulder.5 Any activity of trigger point 
in this area, is the main cause of pain which is being 
referred up the side of the neck and from there to the base 
of the skill. Sometimes this pain can also be referred to 
the side of the head which may reach temple and back 
of the eye. In rare condition, there can also be another 
trigger point which is immediately below the previous 
one in the same muscle.5

The other causes which end up in myofascial pain are 
structural inadequacies, uncomfortable tight garments, 
inflammatory diseases, alcohol toxicity and deficiency 
in growth hormone. Various treatment modalities are 

used in the treatment of myofascial pain which includes 
manual therapy, hot fermentation, electro therapy, 
ergonomics, stress reduction, dietary advice along with 
external supplements.6

Out of this vibration therapy (VT) which is low in 
magnitude high in intensity (LIV) stimuli represents 
a safe way of delivering relevant mechanical signals 
to patients who find it difficult to exercise and built 
musculoskeletal power. A wide spectrum of frequency 
and settings can be applied by using vibration which will 
show its different effects on healthy and pathological 
tissues. VT is majorly being used for controlling pain, 
enhancing the muscle power and its flexibility, decreasing 
the onset of fatigue, rehabilitation acceleration along 
with improvement in bone density.7

Repeated eccentric and concentric contractions 
caused by the VT changes the muscle tissue by increasing 
the blood flow, increased muscle temperature; improve 
pain threshold levels, visco elasticity and also neural 
efficiency.8

The GK-3 Percussor is a prevailing, electro-
mechanical soft tissue manipulation devise which has 
been used to treat myofascial trigger point, muscle spasm, 
muscle stiffness, postural drainage and has cushioning 
mob which covers a large area.9,10 The stroking action 
in multiple directions allows the therapist to reach 
both deep and superficial muscles in addition with the 
powerful motor gives a unique effective treatment; by 
delivering different rate cycles of transverse friction 
to the area of treatment which might be impossible by 
using hands.11

A hand held vibrator is a therapeutic massager which 
applies vibration to the surface of the skin. Like other 
vibration therapy this vibrator also relieves muscular 
strain and encourage relaxation.12 There are only few 
literatures presently available which describes about the 
specification for vibrational therapy protocol; thereby 
increasing the uncertainties regarding the most effective 
vibration parameters. This study aim to compare the 
effect of Percussor Vs hand held vibrator in the treatment 
of Mtrpt on upper trapezius muscle.

Materials and Methodology: This experimental 
study was conducted on 30 patients having trigger point 
in upper trapezius muscle in Dr. D. Y. Patil College 
of Physiotherapy, Pimpri, Pune. Ethical clearance was 
obtained from institutional ethical committee board. 
Patients where included according to the eligibility 
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criteria; minimum one unilaterally palpable trigger 
point in upper trapezius muscle, pain duration > 1 
month, individuals aging between the age group of 
20 – 40 years and positive jump sign characterized 
by patient vocalization or withdrawal. Paitients were 
excluded if they had any history of neck and upper 
back region fracture, referred pain due to cervical 
pathology, dermatitis over upper back region or taking 
corticosteroids. A written consent was obtained from all 
the participants. Patients were allocated to group A and 
group B by using chit method as it was simple random 
sampling. The purpose of this study was explained in 
detail to all the patients; any doubts regarding the same 
were answered by the therapist.

Procedure:The participants were made well versed 
with the sensation of algometer on unaffected part of the 
body before applying on the affected area. The therapist 
then palpated and examined upper trapezius muscle 
and marked the trigger points. The therapist placed the 
pressure algometer on the respective trigger point in 
such a manner that it will be perpendicular to the area 
to be tested. This pressure was increased steadily at a 
rate of 1Kg /second and 25N of weight was delivered 
over the respective trigger point. Patient was then asked 
to mark the intensity of pain on visual analogue scale 
(VAS). The pressure algometer was again placed in 
the same manner as earlier on the respective trigger 
point; pain pressure threshold (PPT) was measured. The 
treatment was given for 3 days once in a day on alternate 
bases. First assessment was done on day 1 prior to the 
treatment and last assessment was done on day 5 after 
the commencement of therapy. The Percussor group was 
given vibration which was set on 50Hz frequency for 
5 minutes of duration. Patients were asked to exposed 
the tretament area during the time of assessment and 
treatment .The Hand Held Vibrator group received 
vibration for 5 minutes which was already set at 50 Hz.

Figure 1-Percussor Group

Figure-2 Hand Held Vibrator Group

Statistical Analysis: The data collected were 
analysed using PRIMER software (version 7). Total 30 
participants were recruited in the study (GROUP A – 15; 
GROUP B -15) and statistical analysis was obtained from 
the observational values obtained from these participants 
before and after the treatment. The pre and post readings 
of each component of one group was compared with 
the respective component of the other group. Intra-
group (within) comparison was done by using the paired 
t-test whereas for the inter-group (between) was done 
by using the unpaired t test. The level of significance 
was determined by p < 0.05 at 95% confidence interval. 
The normality of the data was analysed using Shapiro 
Wilk test using Win Pepi Software and determined as a 
normal distribution if the p > 0.05.

Result: The demographic distribution of gender and 
mean in Group A included 6 males (40%) and 9 females 
(60%) and in Group B, 2 males (13.33%) and 13 females 
(86.66%). The pre-treatment score of VAS was 9.493 
and post score was 1.09 which suggests that there was 
statistically high significance (p<0.05) in the intensity of 
pain in Group A whereas in Group B was pre treatment 
score was 9.16 and post treatment was 6.10 which shows 
that there was statistically high significance (p<0.05) in 
the intensity of pain.The level of pain pressure threshold 
in Group A pre-treatment was 0.433 and post treatment 
was 2.24 whereas in Group B pre-treatment was 0.40 
and post treatment was 1.06, which shows that there was 
statistically high significance (p<0.05) On comparing 
both the groups Group A was more effective than Group 
B in reducing the pain and increasing pain pressure 
threshold.

Comparison of differences of mean score between 
Group – A and Group –B
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Group A Group B
P value T value

Pre Post Pre Post
Visual analouge 
scale

9.5 1.09 9.1 6.1 0.001 17.198

Pain pressure 
threshold

0.43 2.24 0.4 1.06 0.001 9.915

Discussion
A better way of giving mechanical signals to the 

patients can be done by vibrational therapy (VT) having 
low magnitude and high intensity. A wide spectrum 
of frequency can be used for this application on both 
healthy and pathological tissues.7 Dnanielle Enrique 
(2015) in his study said that VT therapy increases both 
muscle function and flexibility. Also he told that the 
repeated eccentric and concentric cotractions caused 
by the VT effect changes the muscle tissuse, including 
increase blood flow, temperature, visco-elasticity and 
pain threshold.8

The present study can be corellated from this result 
where the intensity of pain reduced drastically. Also 
mean VAS in Group A was found to be 8.4 whereas 
in Group B it was 3.05, which states that there was 
statistically high significance (p<0.05) between the 
respective groups.

In the present senario, on comparing both the 
vibratory modalities; Percussor group was proved to 
be highly significant in both the outcome measures 
i.e. by reducing the intensity of pain and by increasing 
pain threshold. There might be high possibility that 
the sponge cushing around the applicator had covered 
more area during the intervention period and reduced 
the intensity of pain by its vibrational effect.9 Percussor 
also has multi-directional stroking effect, which creates 
both vertical and horizontal vibrations which leads to 
its efficient working. Also low frequency vibrations 
penetrate deeply into the muscles than high frequencies.10

Many of the previous literature have used low to 
medium frquency which have given positive effect 
of vibrational therapy. The major mechanism behind 
it is the gate control theory where it showed how the 
activation of large nerve fibres took place and passes 
signals generated from muscle spindles and receptors. 
This muscle spindles and receptors helps activated 
vibrations to block the transmission of pain to the brain 
at the level of spinal cord. Some studies have also 
demonstrated the pathways by which modalities such 
as vibrational stimuli can actually drown out painfull 

stimuli at the level of the thalamus Cortex of the brain.11

According to this study, Percussor and Hand Held 
Vibrator was individually effective. But on comparing, 
Percussor group prove to be more efficient in the trigger 
point treatment than Hand Held Vibrator.. This might 
be because Hand held Vibrator has unidirectional 
pattern of stroking. It was also noisy during the time of 
application thereby reducing the sedative effect, which 
might have physcologically affected the alleviation of 
pain.12 Both the groups where individually effective, but 
on comparing Percussor group was more effective than 
hand Held vibrator.

Conclusion: Both Percussor and Hand Held vibrator 
are effective individually in reducing the pain and 
increase the pain pressure threshold. But Percussor is 
more effective than Hand Held vibrator in the treatment 
of Myofascial trigger point in upper trapezius muscle.
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Abstract
This is a narrative review consists analysis of evidences on Matrix Rhythm Therapy (MRT). MRT is 
an advanced electrotherapeutic modality works on mechanical and magnetic vibrations which deliver 
physiological rhythmical oscillations, whose frequency changes according to the individuals’ tissue 
requirement. MRT is designed by Dr. Ulrich G. Randol for effective treatment and prevention of further 
disability of several orthopaedical and neurological conditions such as burns, scar healing, oedema, 
adhesions, fractures etc. Previous literature supports that MRT has a magnificent effect to improve quality of 
life in burn patients. Hence this present research review on MRT for the treatment of burn patients may be 
high-yielding for the physiotherapists to rehabilitate them as early as possible.

Keywords: Oscillation; Rehabilitation; Vibromassage.

Introduction
Matrix Rhythm Therapy (MRT) is an 

electrotherapeutic modality used most commonly in 
post-burn complications such as scar, contractures and 
skin flexibility majorly in post-traumatic second and third 
degree burn conditions.1 MRT is a new encroachment 
which uses the concept of vibromassage in physical 
therapy and rehabilitation centres.2 This therapeutic 
modality was developed by Dr. Ulrich G. Randoll (MD), 
which include the concept of vibromassage.2 It pass 
mechanical and magnetic vibrations according to the 
body’s own characteristic.3 Compatibility of MRT with 
the natural vibration frequency of muscles is considered 
as its therapeutic effect.4

This modality works on the principle that all tissues 
in the body vibrate/oscillate with a frequency of 8-12 
Hz.2 The application of MRT is based on longitudinal 
stroking by pushing the probe of device into the soft 
tissues.2 This modality is applied by an electrically 
powered oscillator comprising an asymmetric head.1 

MRT restores the good tissue resonance. This technique 
is implemented to surrounding of scar tissue.1 MRT 
combined with Stretching exercises provide better results 
in improving joint ROM. This therapeutic modality also 
improves sensory functions. Despite its evidence of 
usefulness. Till date very limited literature is available 
on MRT.

Available articles from 2008 to2018 were reviewed 
from various databases such as Pub-med, Springer, and 
Cochrane library using keywords: “MRT” and “MRT in 
burn rehabilitation”. Total No. of twenty-three articles 
were reviewed in this systematic narrative review (SNR).

Historical Background of MRT
The origin of MRT was in Germany by Dr. Ulrich 

Randoll at University of Erlangen, Munich, Germany. 
This therapeutic modality is a new invention of 21st 
century for management of pain and restricted mobility. 
Till now, to the best of our knowledge this was an 
only modality which varies its frequency according to 
tissue. Between the periods of 1989-1997, researcher 
discovered that cells of warm blooded animals oscillate 
rhythmically between the frequencies of 8-12 Hz. He 
also state that muscle also shiver between 8-12 Hz, which 
is a physiological frequency. MRT works on dynamic 
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biological frequency which was required for healing 
dynamic biological body.5 It was proved to be effective 
in conditions related to disturbance in microcirculation. 
It is used for various conditions such as perioperative 
domains, trauma surgery, for rehabilitation. This 
modality also works for pain management as well as 
treatment of chronic diseases of the nervous system, 
skeletal and locomotor system. The main aim of MRT is 
to convert pathology into physiology which is required 
for healing of tissues.5 Following study suggests that 
MRT is effective in curing post-complications to 
rehabilitate burn patients to improve their quality of life.

Improve Range of Motion and 
Reduce Inflexibility

Post-burn complications leads to reduction of 
flexibility and decreased joint ROM due to formation 
of contractures. This hampers the activities of daily 
living of burn patients. MRT is applied on the affected 
surface area to improve post-burn conditions. Stretching 
exercises combined with MRT implemented on affected 
joints to improve the ROM. This combination also 
helps to maintain flexibility in scar tissue which leads to 
increase joint ROM.1

Improve Sensory Functions and 
Muscular Strength

Previous studies concise that MRT is effective in 
restoring sensory functions. In burn injury, patient’s 
sensory functions and muscular strength are also 
impaired. MRT is more effective than LASER treatment 
in restoration of sensations of affected parts. Muscular 
strength is also effectively improved with the application 
of MRT over the impaired region.9

Scar Contracture Correction
MRT has been used to reduce scar contractures in burn 

patients. In post-burn complications, scar contractures 
and adhesions cause difficulty in performing ADL’s. 
Complications leads to restricted joint movements. 
MRT applied as longitudinal stroking by pushing the 
probe of device into the soft tissues around the scar and 
contractures.1

Discussion
MRT is known to be an effective therapeutic 

modality in post-burn rehabilitation.1 It is a vibromassage 
method which pass mechanical and magnetic vibration 
according to the body’s own characteristic.3

Micro-vibrations onto the body surface that is being 
massaged is applied with an hand-held device.3 The 
application of MRT is based on longitudinal stroking 
by pushing the probe of device an electrically powered 
oscillator comprising an asymmetric head into the 
soft tissues.1,2 MRT is effectively used in case of post-
burn injuries to improve scars, contractures and other 
complications related to burns. Burn injuries are one of 
the major problem in developing countries and causes 
global public health crises.6

Most common etiological factors of burn are flame-
fire, electricity, thermal injuries, automobile accidents, 
chemical substances, playing with the matches, improper 
handling of firecrackers and scalds caused by kitchen 
and bathroom accidents.7 Majorly female suffered 
from accidental thermal injuries from stove blast, 
pressure cooker blast, clothes catching fire accidentally 
and kitchen gas leaks.6 Burn incidences decreased 
in developed countries mainly in adult population 
because they are more aware about the management and 
prevention from burns.8 Mechanism of thermal injury 
may not closely correlate with child’s age.7

Children continue to be vulnerable to burns in 
nuclear families due to lack of parental supervision and 
awareness of surrounding is a major reason for high 
accidental incidence of burns in children.7 Followed 
by burn injuries, scar tissues majorly affect hands in 
83% of burn patients.1 Scar formation is a result of the 
wound-healing process in burn patients.1 Quality of life 
is compromised in burn patients with both physical and 
psychosocial aspect. Burn injuries cause some limitations 
in ADL’s. Physical limitations tend to improve after 
three months whereas, psychological distress persist 
over long period of time.10

Women are more psychologically affected than men. 
Because, generally women are more concerned about 
cosmetic disfigurement, often caused by burn injury.10 

This attitude of women reflects on their emotional field, 
sleeping area and general quality of life. Emotional 
distress is only strong predictor of Qol.10According to 
some previous researches, MRT was found to be an 
effective part in burn rehabilitation. Various studies 
were done with second and third degree burn patients 
to analyse the effect of MRT. Majorly affected body 
part in burn injuries are hands because they are used as 
protection.1

Skin and joint flexibility is decreased with scar 
formation in burns. The immediate goal of physiotherapy 
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is to maintain ROM and function of hand.1 Zϋbeyir Sari 
et al said that stretching exercises combined with MRT 
helpful in maintaining ROM and provide elongation in 
scar tissue instead of improving muscle strength.1 MRT 
is beneficial because it accelerates cell regeneration in 
scar tissue.1 Application of MRT is widely used for 
musculoskeletal problems such as frozen shoulder, carpal 
tunnel syndrome, planter fasciitis etc. This modality 
is compatible with the natural vibration frequency of 
muscle which helps in creating therapeutic effectiveness 
of MRT.4

Natural vibration of MRT helps in increasing blood 
circulation of skeletal muscles and provides oxygen and 
adenosine triphosphate (ATP) which helps to gain ROM 
and reduce pain.4A comparative study of three different 
physiotherapy modalities used in burn was visualised. 
Total 39 patients selected for participation in this study. 
Pre-treatment and post treatment data was evaluated 
in terms of pain, pressure sense, discriminative sense, 
ROM, muscle force and skin elasticity.9 It was evaluated 
between intra-group and inter-group. In intergroup 
comparison, MRT-UT; MRT-LT; UT-LT were made of 
these three significant parameters.9

PROM was increased in MRT and UT group more 
than LT group. Loss of motion and pain were common 
symptoms after scar and contracture development in burn 
patients. Increase in PROM in MRT group was result 
from micro-stretching characteristic of the treatment of 
scar. There was an increase in PROM in the UT group 
compared with LT group, results of non-thermal effect 
of the ultrasound. On examination of parameters, pain 
and sense was evaluated and significant difference was 
observed.9

MRT has a positive effect on restoring sensory 
function. This modality rebalances the microprocesses 
upon which cell regeneration and cellular healing depend. 
In case of pain, it was significantly reduced in LT group 
than in UT group at the end of 15-session treatment 
program. Result of muscle force show a significant 
increase only in MRT group. Though, MRT was more 
effective in restoring muscle strength compared with 
other treatment modalities. There was no significant 
difference was observed on skin elasticity with all three 
different treatment modalities.9

Conclusion
The studies performed on MRT provide significant 

evidence on efficacy of MRT in post-burn injuries as 

an early intervention for treatment of burn patients. 
Physiotherapists can use MRT to rehabilitate them as 
early as possible to improve their quality of life. MRT 
combined with stretching and conventional massage 
therapy gave better results in improving ROM in post-
burn complications and other conditions. MRT was 
found to be more effective in restoration of sensory 
functions than LASER in burn patients. The effects of 
MRT in post-burn complications and detailed review of 
MRT application in burn rehabilitation are explained in 
this study. In limitation several contraindication of MRT 
in various pathological and medical conditions has not 
explained and we have found less number of evidences 
on MRT in post-burn rehabilitation.
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Abstract
In a randomized correlational trial 35 asymptomatic Bank employees of 30-50 age group, working atleast 
6-8 hours a day in sitting posture doing desk job, were taken. Firstly, the subjects were observed assessed 
in their desk at their workplace by using RULA scoresheet. Later they were instructed, demonstrated the 
use of handheld dynamometer and an average of 3 readings was taken of the dominant hand. On Statistical 
analysis there was a strong correlation between the hand grip strength and Rapid Upperlimb Assessment 
Score found.

Keywords: Correlational, asymptomatic, Rapid upperlimb Assessment Score, hand grip strength.
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Introduction and Background
Banking sector has gained immense workload as 

well as introduction of computers in the system for 
data entry, recovery; leading to increase in employment 
thus increase in upper limb musculoskeletal disorder 
incidents reported in last 3 decades.

Rapid technological development in the use of 
electronic data has affected both the employees and the 
workplace. In recent years rapid use of computers has 
changed the work environment drastically[3].

Asymptomatic individuals fall under the pre -clinical 
spectrum and thus, don’t visit a doctor or therapist for 
the same. In long term, these pre-clinical symptoms can 
manifest as serious musculoskeletal hazards and thus are 
to be handled as a priority.

Various factors like personal factors, work related 
factors, psychosocial factors can result in many health 
hazards like musculoskeletal disorder. From the 
literature review it is observed that musculoskeletal 
disorder is very common among bank employees

• Bank employees who do a desk job and frequently 
are associated with customers and video display 
terminals, computers such as bankers, data entry 
operators, general office clerks etc usually experience 
pain in neck, shoulder, back and wrist[10].

• Bank workers maintain a static position for more 
than 6 hours a day which leads to a higher stress 
on the upperlimb of the employees. Repetitive 
motion and continuous stress are the main causes of 
decreased upperlimb strength[10].

• The gold standard for measuring the strength of 
forearm muscle is by grip strength[8].

• Among the various work-related musculoskeletal 
disorders, tendon related disorders are most common 
followed by muscle related, nerve entrapment and 
joint related problems[3].

• Various method are now for assessing exposure 
including observational, instrumental or direct 
method self-reports and other psychosocial method.

Rapid Upper Limb Assessment Scale

RULA is a survey method developed for the use 
in ergonomics investigations of workplaces where 
work related upper limb disorders are reported. This 
tool requires no special equipment in providing a quick 
assessment of the postures of neck, trunk, and upper 
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limbs along with muscle functional and external load on 
the body[1].

• The method uses diagrams of body postures and then 
scoring tables to provide evaluation of exposure to 
risk factors.

• The risk factors also include the external loads as 
described by McPhee[2]. These include:

1. Number of movements.

2. Static muscle work.

3. Force.

4. Work postures determined by equipment and 
furniture.

5. Time worked without a break.

• As RULA is done without using any equipment it is 
feasible, easy to asses and assessment can be done in 
confined work places without disruption to the work 
force[1].

• There are 2 groups, Group A includes upper arm, 
lower arm and wrist; Group B includes neck, trunk, 
and legs which might influence the position of upper 
limb.

• The range of motion of each body part is divided 
into section according to criteria derived through 
literature. The sections are numbered so that the 
number 1 represent minimum risk. Higher numbers 
are for parts with extremes f range and more of risk 
factors.

• Score A + muscle use and force score of group A = 
Score C

Score B + muscle use and force score of group B = 
Score D

Score C+ Score D = number score

Number score is between: 1-7

- Score 1 or 2 – posture is acceptable if not maintained 
or repeated for long periods

- Score 3 to 6 – further investigations and changes 
may be required

- Score 7 – immediate change in posture or work 
as there is high risk of upperlimb musculoskeletal 
disorder[2] .

Grip Strength and Handheld Dynamometer
• The power of grip is the result of forceful flexion of 

all finger joints with a maximal voluntary force that 
the subject is able to exert under normal bio kinetic 
conditions.

• Nearly 35 muscles are required for hand grip, 
flexors bringing about the movement whereas 
extensors stabilizing the wrist. Grip strength is one 
of the main components tested while evaluating 
hand function and also provides an objective index 
of the functional integrity of the upper extremity[12].

• Grip strength measurements are easy to calculate, 
but they are sensitive enough to detect even the 
smallest of changes in hand strength, which makes 
them especially useful when tracking the progress 
of a patient going through physical therapy. Grip 
strength is one of the main components tested 
while evaluating hand function and also provides 
an objective index of the functional integrity of the 
upper extremity[12].

• Hand grip strength can be quantified by measuring 
the amount of static force that the hand can 
squeeze around a dynamometer. The force has 
most commonly been measured in kilograms and 
pounds, but also in millilitres of mercury and in 
Newton.

• The dynamometer handle is usually adjusted (if 
possible) to fit the hand or set at the same setting for 
everyone. The same setting should be used when 
retesting. The strength of the left and right hand can 
also vary, so the tests should be either be conducted 
on the same side, on the dominant side, or done 
on both sides and averaged. Several attempts are 
usually required to get the maximum score[5].

Objectives of the Study

• To assess the posture adapted by the bank workers 
using RULA scale (Rapid Upper limb Assessment).

• To assess the grip strength using hand dynamometer 
of the dominant side of bank employees.

• To study a correlation between Rapid Upperlimb 
Assessment score and Hand grip strength.

Inclusion Criteria
- Asymptomatic individuals working in a 

Multinational bank.

- Age-30 to 50 years.



150  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

- Working for 6-8 hours a day.

- Having a job profile of desk job (sedentary).

Exclusion Criteria
Individuals with:

- Known cardiovascular/ neuromuscular dysfunction.

- Any pain related to trauma or recent fractures 
(within 2 years).

- History of pre-existing metabolic, endocrine disorder 
or infection that might affect the musculoskeletal 
system.

Outcome Measure
- RULA SCORE IN NUMBER (1-7)

- HAND GRIP STRENGTH IN Kg (Position of use is 
in elbow 90 degree flexed and wrist in neutral in mid 
prone and wrist unsupported and squeeze around the 
dynamometer.

Methodology
· Institutional ethics committee approval was taken.

· Sample Selection (N=35) was done based on 
appropriate sampling technique.

· The procedure and need to conduct such a study was 
explained to the patient and informed consent was 
taken.

· RULA Score was found out using the scoresheet 
and observation of the components by the therapist 
in the working site that is the bank.

· The grip strength was measured using a handheld 
dynamometer, an average of the three readings were 
taken after demonstrating the procedure of how to 
handle the instrument

· Data was collected and analysed using appropriate 
statistical method.

· Results and conclusions were drawn

Material and Method Used
· Rula (Rapid Upper Limb Assessment) score sheet.

· Hand grip dynamometer (reliability-99.72).[3]

· Pen and paper.

· Camera

· Chair

· Desk 

Findings
Table 1: Descriptive Analysis

Descriptive Analysis Hand Grip strength Final Score

Mean 21.64 5.305

Standard Error 1.30 0.228

Median 21.5 6

Mode 15 6

Standard Deviation 7.80 1.369

Sample Variance 60.84 1.875

Range 29.3 5

Minimum 6 2

Maximum 35.3 7

Sum 779.04 191

Count 35 35

Confidence Level 
(95.0%) 2.639 0.463

Graph 1: Rapid Upperlimb Assessment Score

Interpretation of the Graph
Rula Score

It is observed from the above readings that the 
maximum population (n=12) of asymptomatic bankers 
fall in the RULA score reading of 6 that is considered 
to be investigated further and to change it as soon as 
possible. Which also interprets as the posture is harmful 
when continued for a long time.
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Graph 2: Hand Grip Strength (Kg)

Interpretation of the Graph
Grip Strength

According to the graph maximum population had 
grip strength ranging from 10 to 15 which is way lower 
than the normal values of 27 for females and 33 for 
males.

Graph 3: Correlation between Score A and Hand 
grip strength (Kg)

Pearson’s correlation coefficient (r)=-0.830 
n=35

Pearson’s test of correlation was run to determine the 
correlation between 35 asymptomatic bank employees. 
There was a negative correlation between Score A on 
RULA score sheet (which specifies the position of upper 
limb) and Hand grip strength measure.

Graph 4: Correlation between Final RULA SCORE 
and Hand grip strength (Kg)

Pearson’s correlation coefficient(r)=-0.546 
n=35

Pearson’s test of correlation was run to determine the 
relationship between 35 asymptomatic bank employees. 
There was a negative correlation between the Final 
Score or RULA score sheet and the Hand grip strength 
measure .

Picture 1: At the site of study
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Conclusion
The purpose of this study was to find a correlation 

between the Rapid upper limb assessment score and 
Hand grip strength using hand held dynamometer in 
asymptomatic bank employees. There were a very few 
studies those focussed on the pre-clinical spectrum of 
patients and checked the hand grip strength of the same.

According to statistical analysis it is found that the 
maximum population had a RULA score of 6 (n=12) 
which suggests there needs for further investigation and 
change it as soon as possible.[1] Similar studies have 
been done by Mrunal S. Baxi1 & Dr. Deepali N. Hande 
in Bank workers of Loni.[11]

The average Hand grip strength of the population 
is found out to be 21.64Kg which is lower than the 
normative values suggested by the studies done by 
Rajani P Mullerpatan, Gayatri Karnik, Rebecca John, 
which was found out to be 30.2Kg.[10]

From the study it was found out that there is negative 
correlation between the final RULA Score and hand 
grip strength which suggests that more the RULA score 
lesser is the hand grip strength.

There was also a negative correlation between score 
A and Hand grip strength.

The tasks that required continuous static position of 
the forearm at a greater angle than neutral, twisting of 
wrist, and repetition of terminal movements of neck and 
back have shown the maximum effect on the hand grip 
strength.[8]

Out of which the score of wrist extension and 
twisting at the wrist had a major impact on the RULA 
score; thus, may be believed to have affected the Hand 
grip strength.

The posture of wrist probably affects the length 
tension relation of the muscles of forearm mainly the 
long flexors of forearm as the wrist is kept in extension 
with elbow flexion to hold the mouse which probably 
stretches the actin myosin junction in the muscles 
for an extended period of time which may lead to an 
imbalanced length tension relationship.[15]Small muscle 
of hand such as intrinsic muscle of hand are constantly 
recruited for clicking of mouse and typing purpose.[6]

The imbalance in length tension relation of such 
long flexors of forearm and overuse of intrinsic hand 

muscles may lead to decrease in the force produced by 
them leading to decrease in the hand grip strength.[15]

As well as the relation of scapulohumeral 
misalignment due to long static posture of arm in shoulder 
flexion and protraction with unsupported forearm in 
the work environment may be considered as a cause of 
mechanical disadvantage for the force production by the 
muscles of upper limb as a whole.

Factors like use of keyboard, handling mouse for 
most of the time of work, using computer screen which 
are below eye level, maintaining static posture for longer 
time and infrequent breaks may pose serious threats for 
bankers not only related to the symptomatic pain regions 
like neck back and elbow[6] but also the pre clinical 
decrease in hand grip strength.

To Summarize:

• The final Rapid Upper limb Assessment score 
and hand grip strength is negatively correlated in 
asymptomatic bank employees.

• The average Hand grip strength of asymptomatic 
bank populations is lowered as compared to the 
normative data of Indians.

• From this study we conclude that the tasks 
performed by the bankers posses a risk of decrease 
in hand grip strength requiring further investigation 
and ergonomic intervention as soon as possible.

• Ergonomic advice like: 

Lumbar support, padding below the wrist, frequent 
breaks and stretches for upper limb, neck and back after 
every 45 min should be administered at the institute 
level as this asymptomatic population will not approach 
a medical care centre.
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Abstract
The objective of the study was to identify effects of neural mobilization on electrophysiological measures of 
nerve (latency, velocity and amplitude) during and after neural mobilization in normal healthy individuals 
having normal neurodynamics and in patients diagnosed with median nerve entrapment neuropathy 
around the wrist joint (in altered neurodynamics of peripheral nerves). 30 normal healthy individuals and 
30 patients with entrapment neuropathy of median nerve around the wrist joint were taken in the study. 
Pre neural mobilization, Motor and sensory nerve conduction studies of median nerve were performed 
and electrophysiological measures like distal latency, amplitude and velocity were taken. Median nerve 
mobilization – ULTT 2 was performed on participants. During neural mobilization and after neural 
mobilization (immediate after neural mobilization, after 10 minutes and 30 minutes) electrophysiological 
measures of median nerve were taken again. The results of the study shows that neural mobilization has 
no significant effects on all electrophysiological measures of nerve during and after neural mobilization in 
normal healthy individuals having normal neurodynamics and in patients diagnosed with median entrapment 
neuropathy around the wrist joint. Hypothesized effects of neural mobilization, in promoting physiological 
functions of nerve, have no effects in promoting electrophysiological measures of nerve.
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Introduction
Neural mobilization techniques are passive or 

active movements that focus on restoring the ability of 
the nervous system to tolerate the normal compressive, 
friction and tensile forces associated with daily and sport 
activities.1 It consists of gliding and sliding techniques. 
Gliding techniques or ‘sliders’, are neurodynamic 
maneuvers that attempt to produce a sliding movement 
between neural structures and adjacent non-neural 
tissues and they are executed in a non-provocative 

fashion. Tensile loading technique restores the physical 
capabilities of nervous tissues to tolerate movements 
that elongate the corresponding nerve bed. It is 
important to emphasize that tensile loading techniques 
are not stretches; these neurodynamics maneuvers 
are performed in an oscillatory fashion so as to gently 
engage resistance to movement that is usually associated 
with protective muscle activity.1

The nervous system is capable to adapt mechanical 
loads regardless of its underlying construct, and it needs 
to undergo various mechanical events like compression, 
elongation, angulation, sliding and cross-sectional 
change. Failure of these protective mechanism make 
nervous system vulnerable to neural oedema, ischaemia, 
fibrosis and hypoxia, which may cause further alteration 
in neurodynamics.2-3

Neural mobilization is used for treatment of adverse 
neurodynamics, to restore the dynamic balance between 
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the relative movement of neural tissues and surrounding 
mechanical interfaces, thereby allowing reduced intrinsic 
pressures on the nervous tissue and thereby maintaining 
physiologic function.4-6 The benefits of these techniques 
are facilitation of nerve gliding, dispersion of noxious 
fluids, reduction of nerve adherence, improvement of 
axoplasmic flow and increased neural vascularity.4-9

Carpal tunnel syndrome is caused by elevated 
pressure in the carpal tunnel; this elevated pressure 
produces ischaemia of the median nerve, resulting in 
impaired nerve conduction and attendant paraesthesia 
and pain. Early in the course, no morphological changes 
are observable in the median nerve, neurologic findings 
are reversible, and symptoms are intermittent. In carpal 
tunnel syndrome, prolonged or frequent episodes of 
elevated pressure result in segmental demyelination 
and constant and severe symptoms, occasionally 
with weakness. When there is prolonged ischaemia, 
axonal injury ensues, and nerve dysfunction may be 
irreversible.10

Nerve conduction studies are an important part of 
the complete electrodiagnostic examination. It includes 
recording electrode, reference electrode and ground 
electrode. A recording electrode is placed on the 
muscle innervated by that nerve and information about 
the impulse can be recorded including its latency, the 
distance traveled and the nerve conduction velocity 
can also be computed.11 These measures are a sensitive 
indicator of nerve damage and looks specifically 
integrity of the myelination of the nerve.12, 13 These 
measures are a sensitive indicator of nerve damage and 
looks specifically integrity of the myelination of the 
nerve.12, 13 The amplitude of muscle contraction provides 
information about number of functioning neurons within 
the nerve and can be measured and compared to the initial 
size of the signal. An isolated specific site of injury can 
be determined by stimulating the nerve in various points 
along its course. Both sensory and motor nerves may be 
tested. 12, 13

The electrophysiological changes of the motor and 
sensory axons during and after neural mobilization 
(stressing activities) are unknown in normal healthy 
individuals having normal neurodynamics of peripheral 
nerves and in altered neurodynamics like entrapment 
neuropathy of peripheral nerves. Hence, the purpose 
of the study is to identify direct effect of neural 
mobilization on motor and sensory axons as measured by 
electrophysiological testing (distal latency, conduction 

velocity and amplitude) in normal healthy individuals 
having normal neurodynamics of peripheral nerves and 
in altered neurodynamics like entrapment neuropathy 
of peripheral nerves and thereby providing evidence to 
include neural mobilizations as a therapeutic intervention 
in altered neurodynamics of the peripheral nerves.

Method
A Quasi experimental study was carried out at 

Department of Electrodiagnosis and Electrotherapy, 
Ashok & Rita Patel Institute of Physiotherapy. 
Participants of the study were divided into two groups. 
Group A consisted of normal healthy individuals (n=30) 
while Group B consisted of patients diagnosed with 
median nerve entrapment neuropathy around the wrist 
(n=30).

Normal healthy individuals between age 18 – 25 
years and having normal neurodynamics of peripheral 
nerves were recruited in Group A. Participants having 
any recent surgery of neck, shoulder, elbow or wrist, 
subjects with neurological symptoms, any systemic 
disease affecting nerves, musculoskeletal conditions 
causing restriction of cervical spine, shoulder, elbow, 
wrist and hand or inability to comply with the study 
protocol due to cognitive impairment were excluded 
from Group A.

Patients diagnosed with median nerve entrapment 
neuropathy around the wrist joint and age between 30-
50 years were recruited in Group B. Patients having 
any recent surgery of neck, shoulder, elbow or wrist, 
any systemic disease affecting nerves, musculoskeletal 
conditions causing restriction of cervical spine, 
shoulder, elbow, wrist and hand or inability to comply 
with the study protocol due to cognitive impairment 
were excluded from Group B.

Procedure
On the day of testing a brief screening examination 

was performed and the participants were allocated in 
group A and B based upon inclusion and exclusion 
criteria. Signed informed consent were taken from the 
participants and oriented to the testing protocol.

Pre neural mobilization, Motor and sensory nerve 
conduction studies of median nerve were performed 
and electrophysiological measures like distal latency, 
amplitude and velocity were taken. Median nerve 
mobilization – ULTT 2 was performed on participants. 
During neural mobilization and after neural mobilization 
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(immediate after neural mobilization, after 10 minutes 
and 30 minutes) electrophysiological measures of 
median nerve were taken again.

Statistical Analysis
Data were tested for normality (Kolmogorov–

Smirnov distance method). The pre neural mobilization 
data of electrophysiological measures were compared to 
that obtained during and after neural mobilization, using 
paired t test for both groups using SPSS software version 
16. Statistical significance was assumed if the p value 
was < 0.05.

Results
A total of 30 (n=30) participants participated 

in Group A and 30 (n=30) patients with entrapment 
neuropathy of median nerve around wrist participated in 
Group B.

Descriptive analysis of electrophysiological 
measures in Group A is shown in Table 1 and comparison 
of means using paired t test in Group A is shown in Table 
2. Descriptive analysis of electrophysiological measures 
in Group B is shown in Table 3 and comparison of means 
using paired t test in Group A is shown in Table 4.

Table 1: Descriptive Analysis of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group A

Measure
Distal Latency

(in ms)

Proximal 
Latency
(in ms)

Velocity (Elbow – 
Wrist Segment

(in m/s)

Distal 
Amplitude

(in mV)

Proximal 
Amplitude

(in mV)
Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Pre Neural Mobilization 2.50 ± 0.46 6.50 ± 0.61 57.52 ± 6.84 13.40 ± 5.40 10.92 ± 4.84
During Neural Mobilization 2.47 ± 0.42 6.80 ± 0.62 53.93 ± 5.53 12.61 ± 5.40 11.01 ± 5.17
Immediate Post Neural Mobilization 2.68 ± 0.42 6.72 ± 0.60 57.30 ± 6.98 12.09 ± 4.59 10.81 ± 4.97
10 Minutes Post Neural Mobilization 2.68 ± 0.38 6.81 ± 0.72 56.44 ± 7.96 12.48 ± 5.52 10.94 ± 5.06
30 Minutes Post Neural Mobilization 2.79 ± 0.43 6.93 ± 0.68 55.67 ± 5.82 13.05 ± 5.60 11.55 ± 5.41

Table 2: Comparison of Means of Latency, Velocity 
(Elbow – Wrist Segment) and Amplitude in Group A

Measure Pair t value (with df = 29 and 
95% Confidence Interval)

p value
(2-tailed)

Distal Latency

Pre NM-During NM 0.762 0.452
Pre NM-Immediate Post NM -3.61 0.001
Pre NM-10 Min Post NM -3.107 0.004
Pre NM-30 Min Post NM -4.385 0

Proximal Latency

Pre NM-During NM -5.399 0
Pre NM-Immediate Post NM -3.836 0.001
Pre NM-10 Min Post NM -4.079 0
Pre NM-30 Min Post NM -5.696 0

Velocity (Elbow – Wrist Segment)

Pre NM-During NM 4.789 0
Pre NM-Immediate Post NM 0.237 0.814
Pre NM-10 Min Post NM 1.09 0.285
Pre NM-30 Min Post NM 2.306 0.028

Distal Amplitude Pre NM-During NM 1.542 0.134

Pre NM-Immediate Post NM 2.223 0.034

Pre NM-10 Min Post NM 1.662 0.107

Pre NM-30 Min Post NM 0.642 0.526
Proximal Amplitude Pre NM-During NM -0.232 0.818

Pre NM-Immediate Post NM 0.267 0.792

Pre NM-10 Min Post NM -0.035 0.972

Pre NM-30 Min Post NM -1.192 0.243
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Table 3: Descriptive Analysis of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group B

Measure
Distal Latency

(in ms)

Proximal 
Latency
(in ms)

Velocity (Elbow – 
Wrist Segment

(in m/s)

Distal 
Amplitude

(in mV)

Proximal 
Amplitude

(in mV)

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Pre Neural Mobilization 5.47 ± 1.52 9.58 ± 1.65 51.83 ± 5.32 9.65 ± 3.22 9.65 ± 3.22

During Neural Mobilization 5.55 ± 1.54 9.84 ± 1.76 49.71 ± 5.87 10.03 ± 3.69 10.03 ± 3.69

Immediate Post Neural Mobilization 5.55 ± 1.84 9.82 ± 1.81 49.82 ± 4.31 10.50 ± 2.33 10.50 ± 2.33

10 Minutes Post Neural Mobilization 5.48 ± 1.53 9.72 ± 1.76 50.38 ± 6.20 9.2 ± 3.36 9.20 ± 3.36

30 Minutes Post Neural Mobilization 5.50 ± 1.55 9.715 ± 1.69 50.48 ± 4.96 9.03 ± 2.32 9.03 ± 2.32

Table 4: Comparison of Means of Latency, Velocity (Elbow – Wrist Segment) and Amplitude in Group B

Measure Pair t value (with df = 29 and 
95% Confidence Interval)

p value 
(2-tailed)

Distal Latency

Pre NM-During NM -1.548 0.219

Pre NM-Immediate Post NM -0.403 0.714

Pre NM-10 Min Post NM -1 0.391

Pre NM-30 Min Post NM -1 0.391

Proximal Latency

Pre NM-During NM -4.028 0.028

Pre NM-Immediate Post NM -2.447 0.092

Pre NM-10 Min Post NM -1.039 0.375

Pre NM-30 Min Post NM -1.216 0.311

Velocity (Elbow – Wrist Segment)

Pre NM-During NM 4.507 0.02

Pre NM-Immediate Post NM 1.223 0.309

Pre NM-10 Min Post NM 0.989 0.396

Pre NM-30 Min Post NM 1.385 0.26

Distal Amplitude

Pre NM-During NM -0.597 0.592

Pre NM-Immediate Post NM -0.645 0.565

Pre NM-10 Min Post NM 0.87 0.448

Pre NM-30 Min Post NM 1.092 0.355

Proximal Amplitude

Pre NM-During NM -1.318 0.279

Pre NM-Immediate Post NM 0.441 0.689

Pre NM-10 Min Post NM -0.324 0.767

Pre NM-30 Min Post NM 1.226 0.308

Discussion
The findings of this study showed that neural 

mobilization has no significant effects on all 
electrophysiological measures (latency, velocity and 
amplitude) of nerve during and after neural mobilization 
in normal healthy individuals having normal 
neurodynamics and in patients diagnosed with median 

entrapment neuropathy around the wrist joint having 
altered neurodynamics.

In normal healthy individuals having normal 
neurodynamics, there is only significant effects of 
neural mobilization occurs in latency (except in distal 
latency during neural mobilization compared to distal 
latency of pre neural mobilization) and in velocity of 
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elbow – wrist segment during and after 30 minutes of 
neural mobilization compared to velocity of pre neural 
mobilization and in distal amplitude immediately post 
neural mobilization compared to distal amplitude of pre 
neural mobilization.

In patients diagnosed with median entrapment 
neuropathy around the wrist joint, neural mobilization 
has no effects on electrophysiological measures of nerve 
during and after neural mobilization except in proximal 
latency during neural mobilization compared to proximal 
latency of pre neural mobilization and in velocity of 
elbow – wrist segment during neural mobilization 
compared to velocity of pre neural mobilization.

Review of literature shows that neural mobilization 
is used for treatment of adverse neurodynamics, to 
restore the dynamic balance between the relative 
movement of neural tissues and surrounding mechanical 
interfaces, thereby allowing reduced intrinsic pressures 
on the neural tissue and thus promoting optimum 
physiologic function.4-6 The hypothesized benefits from 
such techniques include facilitation of nerve gliding, 
reduction of nerve adherence, dispersion of noxious 
fluids, increased neural vascularity and improvement 
of axoplasmic flow.4-9 But these hypothesized effects 
of neural mobilization in promoting physiological 
functions of nerve do not match with findings of this 
study in promoting electrophysiological measures of 
nerve.

Ginanneschi F et al (2015)14 in their study concluded 
that in entrapment neuropathies, neural mobilization 
during nerve elongation may generate conduction failure 
in peripheral nerve. During anatomical stress across the 
median nerve in elongation, compressive forces may 
exert mechanical traction on the median nerve, since it 
is ‘tethered’ at the carpal tunnel, resulting inactivation 
of Na(+) channels at the wrist, or impairment of energy-
dependent processes which affect axonal conduction 
block. Findings of their study match with the findings 
of our study which shows significant changes in velocity 
of elbow – wrist segment during neural mobilization 
compared to velocity of pre neural mobilization in normal 
healthy individuals and in patients with entrapment 
neuropathy of median nerve around the wrist.

The amplitude of nerve conduction velocity study 
provides information about the number of neurons that 
are functioning within the nerve. No significant changes 
in amplitude in both groups of our study suggest that 
neural mobilization has no effects on number of neurons 

within the nerve during or after neural mobilization 
in normal healthy individuals and in patients with 
entrapment neuropathy of median nerve around the 
wrist.

Findings of this study need to be considered in 
relation to median nerve mobilization in normal healthy 
individuals and in patients with entrapment neuropathy 
of median nerve around the wrist. These findings cannot 
be generalized with other peripheral nerves and in other 
altered neurodynamic conditions or systemic axonal 
or demyelinating neuropathies. Sensory nerve action 
potential (SNAP) were not elicited in patients with 
entrapment neuropathy of median nerve around the 
wrist, so electrophysiological measures of compound 
motor action potential (CMAP) were only taken in this 
study. Sample size of the study was also small and as this 
was a feasibility study, the results cannot be considered 
accurate.

Conclusions
Neural mobilization has no significant effects on 

all electrophysiological measures (latency, velocity and 
amplitude) of nerve during and after neural mobilization 
in normal healthy individuals having normal 
neurodynamics and in patients diagnosed with median 
nerve entrapment neuropathy around the wrist joint.
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Abstract
Introduction: Stroke is the most common cause of morbidity worldwide, mainly affecting elderly 
population. As a consequence of stroke, it becomes difficult to have trunk control because of sensory and 
motor impairment of trunk muscles, while sitting and standing in doing everyday activities. Therefore 
trunk muscle exercises are indeed important and should be the part of rehabilitation in post-stroke patients. 
Alteration in exercise platform with small BOS enables the patient to engage many more trunk muscles 
together. This study is aimed to analyze the effect of Swiss ball activities on trunk control in post-stroke 
patient.

Methodology: A total of 30 post-stroke patients in the age group of 35 to 60 years participated in the study. 
The participants who met the inclusion criteria were selected and randomly assigned into two groups. The 
experimental group (Group A) received conventional physiotherapy along with Swiss ball protocol and the 
control group (Group B) receives only conventional physiotherapy, 4 times per week for 3 weeks. Trunk 
impairment scale was used to evaluate the trunk control.

Outcome Measure: Trunk Impairment Scale (TIS)

Results: Post intervention, both the groups improved on trunk control but the experimental group (Group 
A) improved more significantly than the control group (Group B). The mean difference of pre and post 
intervention in TIS score of Group A was 4.30 and Group B was 2.87 which is significant (p<0.05) in both 
the groups. The mean difference of post intervention TIS score of Group A and Group B was 1.36 with p 
value <0.05, which is significant

Conclusion: This study revealed a significant improvement in both the groups but experimental group 
(Group A) showed more improvement than the control group (Group B).

Keywords: Swiss Ball, Stroke, Trunk Control, Trunk Exercises, Trunk Impairment Scale, Postural Assessment 
Scale for Stroke.
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Introduction
Stroke is the most common cause of morbidity 

around the world, mainly affecting elderly population. 
But nowadays, middle aged people are also getting 

affected because of the lifestyle and work load. The 
seriousness of a stroke relies upon the area and size of 
the deterrent which harms cerebrum tissues. Hemiplegia 
results in weakness of trunk muscles due to paralysis or 
nonuse of affected side.

Trunk plays a vital role to keep the body erect 
and gives base to the pelvis and spinal cord. The trunk 
act as a fulcrum which provide degree of freedom for 
distal limb movement, control, balance and functional 
activities1, 2. However, stroke patients lose control on 
balance and posture due to the weakness of trunk and 
reduced proprioception3, 4, 5. In addition, postural sway 
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increases in the sitting position6, and subject unable to 
shift weight on either side7 and reduces the ability to 
coordinate functional activities.

These patients then move their limbs in unusual 
pattern to complete the action which results in much 
wastage of energy. After stroke, asymmetric weight 
distribution in sitting position with broad base of support 
and decreased degree of freedom, due to sensory-motor 
impairment of trunk, and is more likely to have early 
compensation8.

Contrary to common belief that only one side is 
involved in stroke, trunk muscles are affected bilaterally 
because of the bilateral innervation9, 10. Earlier studies 
reported the impairment of trunk flexors, extensors 
and trunk rotators of both sides which is measured by 
isokinetic dynamometer, when compared to the same 
aged healthy population11. Transcranial magnetic 
stimulation and electrical stimulation studies have 
revealed that the trunk muscles are innervated by fibers 
from both brain hemispheres12, 13. According to one of 
the recent studies on trunk control, it has been identified 
that trunk control is an important way out to predict the 
functional outcome post-stroke14, 15.

Most researches and clinical practice of rehabilitation 
post-stroke target on more affected extremities without 
giving much attention to trunk control. Unlike upper and 
lower limb muscles, abdominals need pelvis, thorax and 
central aponeurosis as a stable base, depending upon 
the part of trunk which is moving. Counter-rotation 
between the upper and lower trunk, requires contraction 
of opposite side muscles work on the concept of 
mobility over stability. This movement is essential for 
all the functional movements in our daily activities. The 
rotation of the trunk allows the shortening of antagonist 
which draws the pelvis and thorax forwards. In addition 
the trunk rotators cannot work efficiently when there 
is approximation of origin and insertion when there is 
side flexion of spine. A recent study on dynamic post-
urographic analysis suggested that movement of trunk 
in post-stroke are executed mainly by upper trunk 
with reduced anterior tilting of pelvis which implies 
impairment of mobility over stability skills of the trunk16.

Therefore trunk muscle exercises are indeed 
important and should be the part of rehabilitation in post-
stroke patients. A randomized trial that added 10 hours 
additional trunk exercises to regular rehabilitation had a 
beneficial effect in improving trunk control, particularly 

the dynamic sitting postural control17. In turn better 
trunk control improves the pelvic movement, balance 
and reduces the risk of fall.

An unstable surface, Swiss ball plays an important 
role in strengthening the trunk muscles by recruiting 
many muscles together without increasing the total 
load. An unstable surface increases activation of the 
rectus abdominis and increases degree of freedom per 
exercise when compared to a stable surface18. Although 
many physiotherapists working with post-stroke patients 
focus on improving their postural control and balance 
using Swiss ball, but there are very few studies found, 
which emphasize specifically on trunk control with 
Swiss ball. Most of the studies have been done in acute 
phase. Therefore we conducted the research to find out 
the effect of Swiss ball activities on trunk control in sub-
acute phase (4 weeks – 12 weeks). This is the best phase 
to get the maximum recovery and gives the opportunity 
to reach the highest level19.

There are evidences of significant improvement in 
core muscle strength with Swiss ball activities in normal 
individuals so the same may be applied for post-stroke 
patients to train their trunk muscles. Trunk muscles are 
innervated by fibers from both the hemispheres, like 
the facial muscles so because of the intact ipsilateral 
innervation they are trainable muscles. The trunk 
muscles recovery was mediated by the unaffected 
hemisphere and probably by a compensatory activation 
of preexisting uncrossed pathways rather than cortical 
reorganization, unlike extremities20. The aim of the 
study is to study the effect of Swiss ball activities on 
trunk control in post-stroke patients. We hypothesized 
that there is a significant effect of Swiss ball activities on 
trunk control as measured by trunk impairment scale in 
post-stroke patients.

Subjects and Methodology
The current experimental study was conducted in 

the neurological rehabilitation center of Jain Hospital, 
Karkardooma, Delhi. 30 patients within the age group 
of 40-65 years of both genders participated in the 
intervention. The participants were post stroke patients 
up to 3 months, both ischemic or hemorrhagic with 
first onset of unilateral lesion, medically stable, able to 
understand and follow simple verbal instruction, scoring 
>/=24 on MMSE, could sit unsupported for 1 minute 
on a stable surface with feet touching the ground, >13 
PASS(TC), >8 TIS. Patients were excluded if they had 
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any neurological disease and musculoskeletal disorders 
affecting trunk control other than stroke, history of 
surgery due to musculoskeletal diseases affecting motor 
control.

Table 1: Swiss Ball Exercises

Position Swiss Ball Exercises 

Supine Bridging, Unilateral Bridging, Lower Trunk 
Rotation

Sitting Static Sitting balance, Trunk Flexion – Extension, 
Trunk Lateral Flexion, Trunk Rotators-Upper 
Trunk, Lower Trunk, Weight Shifts, Forward 
Reach, Lateral Reach

48 patients were screened out of which 30 meeting 
inclusion and exclusion criteria were invited for the 
study. Physiotherapy assessment of the selected 30 
patients was performed. The study intention was 
explained to all the participants and they were requested 
to sign the written informed consent. PASS-TC and TIS 
score were used to measure trunk control. Patients were 
equally divided in group A and Group B. Experimental 
group (A) received conventional physiotherapy along 
with Swiss ball protocol. Control group (B) received 
only conventional physiotherapy. Exercise protocol 
was followed 4 sessions /week for a period of 3 weeks. 
The number of repetitions was determined on the basis 
of earlier pilot study. Practice trial was provided on 
Swiss ball before performing the exercise protocol to 
experimental group. Exercise protocol started from next 
day which included Swiss ball exercise protocol for 20 
minutes. Trunk exercises on Swiss ball was initiated with 
mild assistance and further progressed to no assistance. 
These exercises were to be performed with adequate 
rest period in between. PASS-TC and TIS score was 
taken at 2 weeks and 3 weeks post intervention. During 
the course 2 participants discontinued interventions in 
experimental group.

Outcome Measure
• Trunk Impairment scale (TIS)

Data Analysis
Statistical analysis was done for within and between 

the group analysis. Windows Excel 2007 was used to 
analyze in this study. Paired t-test was used for within 
the group analysis. Unpaired t-test was used for inter 
group analysis.

Fig 1: Figure showing Lateral Reach

Fig 2: Figure showing Bridging

Results
No significant differences between the groups were 

found for the demographic variables, “p values” for age 
(0.178), gender (0.723), affected side right/left (0.716). 
There was no significant differences in stroke related 
parameters and outcome measures between the groups, 
“p values” for TIS(0.717) PASS(1.0) and MMSC 
(0.481).

Post intervention, both the groups improved on trunk 
control but the experimental group (Group A) improved 
more significantly than the control group (Group B). 
The mean difference of pre and post intervention in 
TIS score of Group A was 4.30 and Group B was 2.87 
which is significant (p<0.05) in both the groups. The 
mean difference of post intervention TIS score of Group 
A and Group B was 1.36 with p value <0.05, which is 
significant (Table-2).
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Table 2: Table showing pre and post intervention 
scores of TIS

Groups
TIS(Pre/Post)
Mean(SD)

Mean
Difference

‘t’ 
value

‘p’ 
value

A
Pre 17.47(±0.51)

4.30 2.17 p<0.05
Post 21.76(±0.72)

B
Pre 17.53(±0.52)

2.87 2.14 p<0.05
Post 20.40(±0.63)

A&B
PreA & PreB 0.06 2.06 p>0.05

PostA & PostB 1.36 2.06 P<0.05

Graph 1: Graph showing Pre-intervention mean 
value of TIS, PASS and MMSE for Group A and 

Group B

Graph 2: Graph showing Pre and Post intervention 
Mean Value and standard deviation of TIS for 

Group A and Group B

Discussion
The study showed significant improvements in both 

groups but experimental group gave better result than 
control group. The possible reason for better results 
may be due to the postural perturbation provided to 

patient on Swiss ball, reacted to which muscles of trunk 
contract in order to achieve the desired postural stability. 
Lumbo-sacral, erector spine as well as deep abdominal 
stabilizers are more involve during exercises on an 
unstable base. An Optimal control of good posture is 
necessity for daily activities as well as for the prevention 
of injuries. Stabilization of posture is got by motor and 
sensory neurons of the somatosensory system, by getting 
feedback from visual, vestibular and somatosensory. The 
vestibular system is the main control system for erect 
posture. If there is any disturbances in sensory (processed 
in brainstem and cerebellum) or motor feedback loop 
which happens in stroke, result in increased body sway 
and muscle activity. The main role of a CNS is to 
coordinate the focal movement and helps to achieve the 
goal of a given task. When we move we are not aware 
of neuromuscular processes which control our posture 
automatically. So, whenever there is any disturbance in 
either of the pathways, it will imply incorrect posture 
adjustment during movement.

The study results had shown that trunk exercises 
performed on a Swiss ball resulted in a greater 
improvement in lateral flexion, lateral reach and 
symmetrical rotation as measured by dynamic sitting 
balance and the coordination subscales of TIS. The 
overall effect size index (1.36) observed in the study is 
in favor of the experimental group, Swiss ball provide a 
challenging environment with more degree of freedom 
than stable surface during task specific trunk exercises.

An interesting finding was the improvement in 
trunk rotation in experimental group as measured by 
coordination subscale of TIS. Coordination of the trunk 
is the mobility over stability task which require counter-
rotation of upper and lower trunk. During the study we 
found that the subjects were able to rotate the upper trunk 
but had difficulty in rotating the lower trunk. During the 
rotation of upper trunk subjects were asked not to move 
the feet away from the ball, thighs and legs should be in 
contact with the ball. This engages the whole trunk in 
order to keep the back straight and maintaining 90-90 
position of knees and ankle.

Clinically it was found that there was asymmetrical 
weight distribution on both feet while sitting on the 
stable surface. Contrary weight distribution on both feet 
while sitting on the Swiss ball is better, patient tried to 
take weight on the affected side in order to maintain the 
erect posture. During the reaching activities subjects 
instructed not to take step forward or sideways.
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Conclusion
The result showed significant improvement in both 

the groups but experimental group (Group A) showed 
more improvement than the control group (Group B). 
Hence, the study accepts the alternate hypothesis i.e. 
there is significant effect of Swiss ball activities on trunk 
control as measured by trunk impairment scale in post-
stroke patients. LIMITATIONS-There was a lack of 
long term follow up of patients to find out the carry over 
effects of the interventions.

Ethical Clearance: Study protocol was approved 
by the ethical committee of Amity Institute of 
Physiotherapy, Noida.

Source of Funding: Self Funded

Conflict of Interest: None
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Wearing Out Pattern of Sports Shoes and Muscle Imbalance in 
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Abstract
Background: Muscle imbalance prevails among a lot of athletes. The most common muscle imbalances are 
seen in the lower limb. The muscle imbalances affect footwear. There are certain set of patterns which are 
seen in athletes. Hence we are trying to co-relate muscle imbalance and wearing out pattern of the shoes in 
athletes.

Aim/Objectives: To determine the correlation between pattern of wearing out of sports shoe and its relation 
with muscle imbalance in lower limb among athletes.

Method: Both male and female athletes between the age groups 18-35 years from various sports in the 
study. Wearing out pattern of the shoes will be noted down and athletes’ range of motion and strength of 
lower limb will be obtained.

Results: One way ANOVA was used for statistical analysis. The results showed that hip flexion ROM was 
significant with 81.59±4.47 (P<05) and external rotation with 0.24 9 (Fig 2) in relation with the wearing out 
pattern of the shoes. In ankle ROM, only dorsiflexion of right foot was significant with 7.50±3.82 (P<05). 
Muscle length of hamstring showed significance i.e. 81.02 (p<05). In case of strength of hip muscles, the 
internal rotation right and extensors left side were statistically significant i.e. 16.5±50 (P<.05).

Conclusion: Present study concludes that there is no single pattern of wearing out of footwear, it is the 
combination of two or more patterns that are seen in athletes with or without musculoskeletal problems.

Keywords: Muscular endurance, push-up test, athletes, fitness

Corresponding author
Dr. Vivekanand B. Neelgund
Masters in Sports Physiotherapy
KAHER Institute of Physiotherapy
Belagavi, Karnataka,India
Email: vnilgund@yahoo.com

Introduction
Muscle balance is defined as equality between 

agonist and antagonist in terms of length and strength. It 
is required because of reciprocal movements which have 
to be coordinated, where in opposite muscle group play 
an important role.1 Some studies have said that specific 
muscle imbalance can lead to injuries in athletes.2 There 
are two types of muscle imbalances, namely Functional 
imbalance and Pathological imbalance. Many injuries 

are said to have direct connection with either muscle 
weakness or muscle imbalance.2,3

Sports shoes designs have evolved a lot in last 100 
years and are now engineered and crafted for different 
types of sports. There has been change in support 
cushioning, weight and shape of the shoes.4 Studies have 
been done that have tried to relate injuries with sports 
shoes and its condition.5678

There are 6 different wearing out patterns of shoes. 
1) Wear on the ball of the foot 2) Wear on the inner side 
of the foot 3) Toe-shaped ridges on the upper 4) Outer 
shoe wear 5) A bulge and wear to the side of the big toe 
6) wear on the upper above the toes.9

The muscle imbalance and wearing out of shoes 
changes the kinematics of the joints of lower limb which 

10.5958/0973-5674.2019.00154.0
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leads to injuries. Muscle imbalance is a major cause in 
many sports related injuries5. This may develop in the 
later stages even if it is functional imbalance and may 
hamper the functionality and progress of an athlete. If 
diagnosed earlier, there are better chances of correcting 
the imbalance. Muscle imbalance causes change in the 
kinematic chain of the body which can lead to injuries 
which is associated with pain and vice versa.1

Patterns of wearing out of shoes indicate or 
predict the deformity or the injury. It can be helpful in 
diagnosing and preventing certain patterns of injuries. 
Studies done on athletes to find out major factors which 
lead to injuries made a correlation to wearing out and 
shoe age to current and prevent injuries9

This study will help to correlate the pattern of 
wearing out of shoes with muscle imbalance and will 
help the physiotherapist and other medical professionals 
to know about the relation between them. Hence we need 
to find out if there is correlation between the wearing out 
of shoes with muscle imbalance. Hence there is a need 
for screening and correlating muscle imbalance and 
wearing out of shoes in athletes.

Materials and Methodology
Ethical clearance was obtained from the Institutional 

Ethical Committee of KAHER Institute of Physiotherapy, 
Belagavi. A written informed consent was obtained from 
all the participants before the commencement of the 
study. Both male and female athletes between the age 
group of 18-35 year from various sports institutions and 
clubs in Belagavi, Karnataka were included.

 Inclusion Criteria  Exclusion Criteria 

  Individuals who participate 
in competitive sports

  Age 18-35 years
  Subjects willing to 

participate

  Subjects with congenital 
foot deformity

  Subjects with lower limb 
surgeries in last 1 year

  Recreational subjects
  Traumatic sports injuries

Procedure: Ethical clearance from the institutional 
ethical committee was obtained.

After meeting the inclusion and exclusion criteria, 
written informed consent was obtained from the 
participants

Brief demographic data was obtained from the 
athletes that included their name, age, gender, height, 
weight, BMI, sports history

The wearing out pattern and the history of shoe use 
was noted down. (see dig 1)

To check muscle imbalance the following was noted 
down .The range of motion of hip flexion, extension, 
abduction, adduction, internal rotation and external 
rotation, in knee flexion, extension, ankle dorsiflexion 
plantar flexion, inversion and eversion was noted 
down.10 Muscle length test was done for iliopsoas, 
rectus femoris, hamstrings and gastrocnemius.10 Testing 
position for strength assessment for hip flexors was with 
the participant seated and hips and knees flexed at 900.
Dynamometer was held on the anterior aspect of the 
thigh, proximal to the knee joint. Hip extensors with the 
participant lying prone and hips and knees extended. 
Dynamometer placed on the posterior aspect of the 
shank, proximal to the ankle joint .The subject was 
asked to do the movement or the action of the muscle we 
are trying to find out. Hip abductors with the participant 
lying supine and hips and knees extended. Dynamometer 
placed on the lateral aspect of the shank proximal to the 
ankle joint. Hip adductors with the participant lying 
supine and hips and knees extended. Dynamometer 
placed on the medial aspect of the shank, proximal to the 
ankle joint. Knee extensors with the participant seated 
and hip and knees flexed at 900. Dynamometer was held 
on the anterior aspect of the shank proximal to the ankle 
joint. Knee flexors with the participant seated and hips 
and knees flexed at 900.Dynamometer was held on the 
posterior aspect of the shank proximal to the ankle joint. 
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Ankle plantar flexors with the participant lying supine 
with the ankle in plantar grade and hips and knees 
extended. Dynamometer was held over the metatarsal 
heads on the sole of the foot. Ankle dorsi flexors with 
the participant lying supine with the ankle relaxed and 
hips and knees extended. Dynamometer placed over the 
metatarsal heads on the dorsum of the foot.11

Results
44 participants were recruited in this study of which 

37 were male and 7 were female athletes. The mean age 
was 21.33±2.43 among which 18 total showed only 1 
wearing out pattern (40.91%) in comparison with the 
combination of 2 patterns which were 20 (45.45) and 
combination of 3 patterns were 6 (13.64).

One way anova has used to compare age BMI and 
age of shoes where only age of shoes had a significant 
deviate with 0.62±0.79 (P<05). Age (21.07±2.49) Height 
(165±10.43) weight (64.66±12.73) BMI (23.53±3.52) 
was not significant.

One way ANOVA was used for parametric 
measurements. Which showed that hip flexion ROM 
was significant with 81.59±4.47 (P<05) and external 
rotation with 0.24 9 (Fig 2) in relation with the wearing 
out pattern of the shoes.

In ankle ROM, only dorsiflexion of right foot had a 
significant 7.50±3.82 (P<05)

One way ANOVA of muscle length showed that 
hamstring values were 81.02(p<05)

One way ANOVA of strength of hip muscles 
revealed that the internal rotation right and extensors left 
side showed significance i.e 16.5±50 (P<.05).

Discussion
The results of the evaluation showed that athletes 

had either one type of wearing out pattern of the shoes 
or combination of two or more types of wearing out 
patterns.

Athletes showed not much significance with 
the variables of age, height and BMI. Age of shoes 
was significant, especially when compared with the 
combination of three or more patterns.

The study done by P. W. Kong et al.12 indicate that 
the wearing out of shoes and the age of shoes had an 
impact on kinematic chain. Our findings confirm that the 

combination of wearing out patterns increases as the age 
of the shoes increases. This is the result of overuse of 
one set of muscles over the other. Some of the sports 
which are unilateral in nature may require a particular 
set of muscles or only one side of the muscles may result 
in imbalance and may result in injuries.5,13

J E Taunton, M B Ryan et al. studied about the 
shoe age where it was a factor for decreased ROM and 
injuries.14 This present study reflects the same, Flexion 
and external rotation of the hip on the right side was 
affected significantly especially in the combination of 
3 or more patterns of worn out shoes. Knee ROM did 
not show any significant change. Although ankle’s 
dorsiflexion on the right side showed much significant 
change in regard with combination of 3 or more wearing 
out pattern of the shoes.

Many authors have conducted studies on strength 
of lower limb and over use of hamstring which led 
to injuries because of shortening of the muscle.15,16 
Our results indicated that the right hamstring showed 
adherence to the study. This again can be because of the 
nature of the sport which an athlete plays due to which 
we can see thatst the dominant side i.e the right has been 
affected.13

Joseph J Knapik et al. indicated about flexibility and 
muscle strength imbalance, our findings reflect the same 
with muscle shortening of hamstrings on the right side 
and decreased strength in internal rotators on the same 
side, and decreased extensor strength on the left side.3 
Although combination of 3 or more patterns of wearing 
out of shoes showed much significance in comparison 
with knee and ankle strength, it did not have much 
significance as whole

Ulfin Rethnam et al studied about the age of shoes 
and injury and suggested that age of shoes and constant 
change of shoes let to injuries, which brings in the 
question of when to change the shoes which does not lead 
to an injury.17 In our study there was variation in usage 
of shoes regarding age. Even though there were wearing 
out patterns noticed there were no history of injury 
this leads to further scope for research where through 
biomechanical analysis should be done to determine the 
relation between the age of shoes, constant change of 
shoes in regard with the type of sports played

In summary, muscle imbalance in athletes was seen 
in the combination of 3 or more wearing out patterns of 
the sports shoes. The wearing out of shoes and age of the 
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shoes contributed to disruption of kinematic chain which 
further affected the muscle balance.

Conclusion
The study concluded that, there was positive 

correlation between wearing out pattern of sports shoes 
and muscle imbalance of lower limb. The study also 
concludes that the combination of wearing out pattern 
shows increased muscle imbalance.
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Abstract
Background: Musculoskeletal and gait alterations have been associated with prolonged wearing of high-
heeled shoes and has prompted several preventive measures. For further recommendations on safe foot 
wear practices, there is need for empirical evidences on the cardiorespiratory and energy costs of various 
shoe heights. Objectives: This study therefore evaluated the effects of shoe height on perceived footwear 
comfort, Physiological Cost Index (PCI) and cardiorespiratory indices of young Nigerian females.

Method: Eighty consenting female undergraduate students (mean age = 21.5 + 1.86 years) with no history 
of spinal or gait disorders participated in this quasi-experimental study. Participants walked at self-selected 
walking speeds on a flat surface for 2 minutes while wearing flat shoes and high-heeled shoes, respectively. 
Pre- and post-intervention heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP) 
and mean arterial pressure (MAP) as well as gait parameters were measured. Subsequently, PCI [(MeanHR 
at work-MeanHR at rest)/Walking speed] and perceived footwear comfort (PFC) were obtained. One way 
ANOVA and paired T-tests were used to compare results across trials. Alpha level was set at 0.05.

Results: There were significant differences (p < 0.001) in the HR, RR, SBP, DBP, MAP, PCI, and walking 
distance, step frequency, stride length, step length and walking velocity of the participants between flat-
shoe and high-heeled shoe-walking trials. However, there was no significant difference (p= 0.120) in the 
perceived footwear comfort between the two trials.

Conclusion: For improved cardiorespiratory, locomotory and metabolic efficiency during walking, wearing 
of flat shoes should be adopted.

Keywords: Shoe-height, cardiorespiratory, footwear comfort, physiologic cost index

Corresponding Author
Uchenwoke, Chigozie Ikenna
Department of Medical Rehabilitation,
University of Nigeria Enugu Campus. Nigeria.
Email: cardioresearches@gmail.com
Phone number: 08060254107

Introduction
Modern day women’s fashion trends continue 

to promote the design and popularity of high heeled 
footwear. Surveys have shown that up to 59% of 
American women and 78% of British women wear high 
heels on a daily basis. (1) Wearing high heeled shoes 

has become a dress behavior adopted by 37 to 69% 
of women in the world. (2) The reasons for wearing 
this style of footwear vary greatly from the feeling of 
confidence and glamorous from the extra height gained 
(3) to looking professional or staying with the trend of 
fashion. (4) However, walking in high heeled shoes have 
been reported to be associated with musculoskeletal 
problems like back pain, neck pain, arthritis and foot 
deformities. (5) High heeled footwear is frequently linked 
as a cause or aggravating factor of pain and symptoms 
in the lower back, hip, knee, ankle and foot (6,7) thereby 
leading to decreased overall comfort of the footwear, 
heel and forefoot cushioning. Additionally, high-heeled 
shoes have been associated with increased risk of falls 
(8,9) which is a major cause of immobility and fractures 
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as well as other health problems. (10) Despite the 
uncomfortable feeling some women experience while 
walking in high heeled shoes, most women still sacrifice 
their comfort at the altar of fashion trend.

Efficient walking is achieved by forward 
transmission of one limb to the next using the least 
amount of energy.(11) Low-heeled footwears are thought 
to conserve energy by providing a normal heel strike 
and smooth forward transmission of the limb thereby 
improving energy efficiency, perceived footwear comfort 
and minimize pain and discomfort.(1) Walking in high 
heeled shoes, due to the difference in orientation and 
design may likely require more effort by the individual 
to maintain balance and orientation. As a result, more 
attention is paid to staying balanced and maintaining 
appropriate gait pattern which may likely have resultant 
effects on the cardiorespiratory system, causing fatigue 
in the individual.

Several studies (5,12-13) have focused on lower 
extremity mechanics, metabolic cost of walking and 
gait in heels. Nwankwo et al(13) evaluated the effects of 
different heel heights on selected gait parameters and 
concluded that as heel height increases, gait parameters 
such as stride length and step length shorten while the 
cadence increases and the stride width widens so as 
to achieve postural stability and kinematic adaptation. 
Odebiyi et al (5) reported that barefoot walking required 
less effort than walking in high heeled shoes of different 
heel heights. Another study by Hardin et al (12) focused 
on kinematic adaptations both in wearing heels in 
walking and running shoes in running. However there 
is paucity of evidence on the effects of different heel 
heights on the cardiorespiratory system. Evaluation of 
the cardiorespiratory responses to high heeled shoes and 
their correlations with footwear comfort may further 
help in structuring guidelines for appropriate choices 
of shoe heel heights. This study therefore investigated 
the footwear comfort, physiological cost index, 
cardiorespiratory responses (heart rate [HR], mean 
arterial pressure [MAP], respiratory rate [RR], systolic 
blood pressure [SBP], diastolic blood pressure [DBP]) 
and the perceptual responses of footwear comfort to high 
heeled shoes.

Material and Method
This quasi experimental study was carried out 

in University of Nigeria Enugu Campus. Eighty (80) 
conveniently selected non-pregnant undergraduate 

female students between the ages of 18 and 30 years, 
with no history of musculoskeletal deformities 
participated in this study. Prior to commencement of the 
study, an ethical approval letter was sought and obtained 
from the Health Research and Ethics Committee, 
University of Nigeria Teaching Hospital, Ituku Ozalla, 
Enugu. Informed consent was also obtained from the 
participants after the experimental procedure was fully 
explained to them.

The demographic and anthropometric 
characteristics of the participants were obtained and 
the experimental procedure fully explained to them. 
Baseline cardiorespiratory measurements (BP, HR, 
RR, MAP) were taken with the participants in relaxed 
positions. This study comprised of two trials and shoes 
of the same UK model with varying sizes were used. In 
the first trial, participants were fitted into a flat shoe of 
their appropriate sizes and asked to walk at self selected 
walking speeds on a flat straight terrain (measuring 
approximately 125 meters) for two minutes. They were 
instructed to walk along a straight path in the open field. 
On completion of the two minutes flat shoe ambulation 
trial, the distance covered was read off from a pedometer 
(OMRON HJ-325), attached to the right upper limb 
during the task. Subsequently, post-test measurements 
of the cardiorespiratory parameters were obtained. 
Participants were also asked to rate the perceived 
footwear comfort on a Visual Analogue Scale, rating 
0 to 10 (0 represented the most comfortable point and 
10 the least comfortable point). The physiological cost 
index (PCI) was calculated as Walking heart rate (beats/
minute) – resting heart rate (beats/minute)/ Walking 
speed (meters/minute) (14).

After a 30 minutes rest period, participants 
performed the second experimental trial which involved 
undergoing similar procedures as in the first trial 
while wearing shoe 10.5cm heel height. At the end of 
this experiment, a post high-heeled shoe ambulation 
measurement of cardiorespiratory responses, perceived 
footwear comfort and PCI were obtained. Post-trial 
assessments were as explained for the first trial.

Descriptive statistics of mean, standard deviation, 
frequency and percentages were used to summarize data 
while one way repeated ANOVA and paired t-test were 
used to test for statistical differences between variables. 
Data were analyzed using Statistical Package for Social 
Sciences (SPSS) version 21.
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Results
The demographic characteristics of the participants 

are presented in table 1. The participants’ mean age and 
BMI are 21.5± 1.86 years and 22.8 ± 3.17 kg/m2

Table 2 shows the participants’ cardiorespiratory 
responses, perceived footwear comfort and PCI values 
at baseline and during both trials. HR and RR increased 
slightly after walking on flat shoes while SBP, DBP and 
MAP slightly reduced. However, all the cardiorespiratory 
parameters (HR, RR, SBP, DBP, MAP) showed 
substantial increase in mean values after walking in high 
heeled shoes. PCI mean values increased from 0.52± 
0.11 post flat shoe ambulation to 0.54 ± 0.13 post high 
heeled shoe ambulation. Significant differences existed 
in the heart rate (p = 0.000), respiratory rate (p = 0.000), 
SBP (p = 0.000), DBP (p = 0.022) and MAP (p = 0.000) 
between both trials.

Paired t-test results comparing the PCI, footwear 
comfort and selected gait parameters across trials are 

presented on table 3. There was a significant (p = 0.000) 
difference in PCI after walking in both shoes of different 
heel heights. Significant differences also existed in the 
distance covered (p = 0.000), number of steps (p=0.000), 
stride length (p = 0.000), stride frequency (p = 0.000) 
and velocity (p=0.000) of the participants between both 
trials. However, there was no significant difference in 
the perceived footwear comfort of the participants after 
walking in both flat and high heeled shoes (p = 0.120).

Table 1: General Characteristics of the Participants 
(n = 80)

Variables Mean ± standard deviation

Age (years) 21.50 ± 1.86

Weight (kg) 63.40 ± 9.12

Shoe size 40.30 ± 1.00

BMI (kg/m2) 22.80 ± 3.17

Key: BMI = Body Mass Index, Shoe sizes used were UK sizes 
39, 40, 41 and 42.

Table 2: Cardiorespiratory responses, footwear comfort and PCI of the Participants at rest, 
post flat shoe ambulation and post high heeled shoe ambulation (n = 80)

Variables Baseline Post flat shoe Post high heel F-value P -value

Heart rate (bpm) 78.80 ± 9.38 83.10 ± 9.15 85.94 ± 10.87 37.49 0.000*

Respiratory rate (cpm) 18.80 ± 3.65 25.20 ± 4.41 30.58 ± 4.51 39.80 0.000*

SBP (mmHg) 107.50 ± 9.89 105.86 ± 10.60 111.98 ± 9.96 38.97 0.000*

DBP (mmHg) 75.80 ± 7.94 75.04 ± 7.35 77.23 ± 8.26 3.92 0.022*

MAP (mmHg) 86.40 ± 7.81 85.31 ± 7.54 88.81 ± 7.57 16.72 0.000*

Key: Values are presented as mean + Standard Deviation, SBP - Systolic Blood Pressure, DBP -Diastolic Blood Pressure *indicates 
statistical significance at p < 0.05

Table 3: Table 3: Paired Sample T-Test Results comparing the energy cost of 
locomotion and gait parameters between the two trials

Variable Flat shoe High heeled shoe t-value P value

PCI 0.52 ± 0.11 0.54 ± 0.13 -6.47 0.000*

PFC 2.30 ± 3.80 54.40 ± 16.60 -28.44 0.120

Distance 122.60 ± 13.18 102.50 ± 15.85 14.79 0.000*

Stride length 1.20 ± 0.10 1.10 ± 0.12 12.28 0.000*

Number of steps 99.30 ± 5.42 94.40 ± 8.35 7.21 0.000*

Stride frequency 0.83 ± 0.05 0.80 ± 0.07 7.21 0.000*

Velocity 1.02 ± 0.11 0.90 ± 0.13 14.79 0.000*

PCI- Physiologic Cost Index, PFC- Perceived Footwear Comfort, *indicates statistical significance at p < 0.05
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Discussion
This study investigated the effects of shoe height 

on footwear comfort, Physiological Cost Index (PCI) 
and cardiorespiratory indices of apparently healthy 
young females within the ages of 18 and 30. This study 
showed that walking in high-heeled shoes elicited 
higher cardiorespiratory responses (HR, RR, MAP, 
SBP, DBP) and PCI in the participants, compared to 
walking in flat shoes. This corroborates a previous 
study(5) which found a significant difference in VO2 max 
and energy expenditure between walking barefooted 
and walking in high heeled shoes of various heel 
heights among undergraduate students of University 
of Lagos. Curran et al(1) also corroborates this finding 
and reported significant increases in HR, RR, VO2 and 
PCI after walking in high heeled shoes. This increase 
in cardiorespiratory responses may be attributed to the 
increased workload imposed on the muscles by the high 
heeled shoes. These muscles are constantly overworking 
to maintain the upright posture distorted by the shoe 
height and to prevent fall. The HR increases as a result 
of sympathetic discharge to the heart which leads to 
increase in blood pressure. The RR also increases to take 
in enough oxygen so as to meet up with the demands 
of the working muscles.(15) Thus, walking in high 
heeled shoes may cause further unnecessary demands 
on the metabolic and cardiorespiratory systems of the 
participants.

The findings of the present study showed significant 
decrease in the distance covered, number of steps, stride 
length, stride frequency and walking velocity of the 
participants while walking in high heeled shoes compared 
to walking in flat shoes. Previous studies(13,16-18) which 
compared the effect of different heel heights on gait 
parameters of individuals corroborate this finding. They 
all reported a reduction in stride length, step length 
and increased walking cadence in individuals in the 
individuals on high heeled shoes. This may be attributed 
to a cautious walking pattern which tries to adjust to the 
forward shift of the centre of gravity and distorted foot 
biomechanics associated with high heeled shoes in an 
attempt to prevent fall and stabilize posture.(13) In order 
to compensate for the altered gait, the body increases the 
metabolic activities of primary plantar flexor muscles 
(gastrocnemius and soleus) as well as that of the rectus 
femoris thereby increasing the energy expenditure 
(PCI). (1,16) This consequently increases the heart rate 
and respiratory rate to provide the needed oxygen to the 
overworking muscles.

Surprisingly, there was no significant difference 
found between the perceived footwear comfort of the 
participants after walking in flat shoes and high heeled 
shoes. This is contrary to the researchers’ expectations 
bearing in mind the great discomfort that may result 
from the prolonged increased plantar flexion of the ankle 
and subsequent increase in arch height as well as the 
increased pressure of the ball of the foot while walking 
in a high heeled shoe.(19) In contrast to this finding, Hong 
et al (20) and Curran et al (1) reported that high heeled 
shoes result in decreased comfort as revealed by the 
female participants in their studies. A major limitation 
of this study is not ascertaining if the participants were 
habitual wearers of high heeled shoes before involving 
them in this study. It’s possible that some of them may 
have been conditioned to the task of high heel walking 
and this may have led to the lack of significant difference 
in perceived footwear comfort after both trials.

Conclusion
Walking in flat shoes is less demanding on the 

cardiorespiratory, locomotory and metabolic functions 
of young females, as compared to high-heeled walking. 
However the young females in this study perceived high-
heeled walking as a more comfortable task, compared to 
walking in flat shoes. For improved cardiorespiratory, 
locomotory and metabolic efficiency during walking, 
wearing of high-heeled shoes should be discouraged.
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Abstract
Background: Elevation of inflammatory biomarkers markers among persons living with HIV (PLWH) is 
a serious side effect of highly active antiretroviral therapy in people living with HIV (PLWH), which has 
consequences in their overall health outcomes. Also, while HAART favours decreases in mortality and 
morbidity in PLWH, chronic HIV illness results in fatigue which also hampers patient health outcomes. This 
review therefore sought to evaluate the effect of exercise on inflammatory biomarkers (CRP, IL-6 and IL-β) and 
on fatigue in HIV patients receiving Highly actime anti-retrovirus therapy (HAART).
Method: Relevant medical databases were searched from years 1990 to 2018. Reference lists of identified 
studies were also searched. RCTs, quasi-RCTs and controlled clinical trials that investigated the effects of 
aerobic and /OR resistance exercises on inflammatory biomarkers and fatigue in PLWH (adults only) were 
included. Two reviewers assessed the methodological quality of identified studies independently; and extracted 
relevant data based on predefined criteria. Using available data, meta-analyses were performed for each 
outcome using random effects model.
Results: Eleven studies were included in this review (n=490 participants). Five studies included only male 
participants (n= 227), the rest had a combination of both males and females. Meta-analysis findings showed that 
aerobic and resistance exercise interventions have a significant effect in lowering IL-6 levels in the intervention 
group compared to the control group (Z=2.77, p=0.006). While these exercise interventions may also have 
lowering effects on CRP, IL-β and fatigue, meta-analysis showed a statistically non-significant effect (IL-β: 
Z=0.46, p=0.65, fatigue: Z=1.40, p=0.16).
Conclusion: Exercise interventions are beneficial in lowering inflammatory biomarkers and fatigue among 
PLWH undergoing HAART. Further research however should take note to include larger and more homogenous 
samples, minimize risk of bias and make use of valid, comprehensive tools for outcome assessment.
Keywords: Aerobic exercises, resistance exercises, HAART, biomarkers, fatigue.
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Introduction
The advent of a host of combination antiretroviral 

therapy has greatly reduced the morbidity and mortality 
of people living with HIV infection1. Despite the 
generally recorded improvement in health outcomes, 
some studies have reported strong association of HIV 
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infection and highly active antiretroviral therapy 
(HAART) with specific side effects, which includes 
elevation of inflammatory biomarkers, for example 
C-reactive protein (CRP) and interleukin-6 (IL-6) 2-3. 
CRP, an acute phase protein, has been earmarked by 
both the American Heart Association and Centers for 
Disease Control as an independent predictor of increased 
coronary risk, and they recommended using 3.0mg/l 
as the minimum threshold for high risk classification 
4. Fatigue has been recorded as a common symptom 
in individuals with chronic disease including HIV 
infection, and has been associated with a significant 
effect on employment 5, self-care 6, and overall quality 
of life 7. Some identified risk factors of fatigue in HIV-
infected individuals include aging8, female gender9, 
injection drug use, malnutrition, HIV myopathy 10, pain 
11, and anemia12.

Exercise training, which has been currently used 
in managing signs and symptoms of several chronic 
illnesses and is widely used in health promotion as well 
as rehabilitative programs, may be an effective approach 
in mitigating the several signs and symptoms associated 
with HIV infection and HAART use 13. Several studies 
have reported significant declines in CRP levels following 
exercise interventions among older individuals 14, obese 
women 15 and breast cancer survivors 16. Several studies 
have equally shown a significant reduction of IL-6 
and CRP following an aerobic exercise training 17,18. 
An observational data in young and elderly persons 
have shown an association between greater physical 
activity with reduced CRP and IL-6 levels 19, which is 
suggestive of a potential benefit of exercise in reducing 
inflammation in subjects. However, a recent meta-
analysis of randomized controlled trials reported a non-
significant decline in CRP levels among respondents 
in an aerobic exercise intervention 20. Recent studies 
investigating the effects of aerobic exercise intervention 
on circulating inflammatory biomarkers have produced 
inconsistent results 21. Exercise has also been reported 
to safely cause a decline in fatigue in a population of 
HIV-1 infected individuals 13.

Giving to the inconsistencies in reported outcomes 
in previous studies, a systematic review is necessary 
to definitively determine the effectiveness of aerobic 
exercise and resistance exercises in the management 
of increased risk of cardiovascular diseases (marked 
by elevation of circulating inflammatory biomarkers) 
and fatigue in patients with HIV infection undergoing 
HAART. The review will address the following 

questions; 1. What is the effectiveness of aerobic 
exercises and resistance exercises in reducing CRP 
and interleukin-6 levels in patients with HIV infection 
undergoing HAART? 2. What is the effectiveness of 
aerobic exercises and resistance exercises in reducing 
fatigue in patients with HIV infection undergoing 
HAART?

Materials and Method
This systematic review is reported according to the 

Preferred Reporting Items for Systematic reviews and 
Meta-analysis (PRISMA) 2015 guideline 22.

Information sources and search strategy:

Five databases, the Cochrane Library, PubMed 
(MEDLINE), EMBASE, PEDRO and CINAHL were 
searched by three authors (EMA, IIN and CNO) using 
controlled vocabularies and keywords. Additionally, 
searches were performed from the reference lists of 
identified studies.

Data collection process
Risk of bias assessment in individual studies:

Utilizing the Cochrane Collaboration Tool for 
Risk of Bias Assessment (Table 8.5a of the Cochrane 
Handbook for Systematic Reviews of Interventions), risk 
of bias for each of the included studies were evaluated 
by two authors (UE and OAE).

Data analysis
A meta-analysis was conducted to explore the 

effect of the exercise interventions on the reported 
outcomes; inflammatory biomarkers (C-reactive protein, 
Interleukin-6 and Interleukin-β) and fatigue.

Findings
Study inclusion

The search conducted with regards to the primary 
outcomes (inflammatory biomarkers) initially identified 
125 studies, of which seven studies providing data on 
353 participants were included in the final analysis. The 
search conducted for the secondary outcome yielded 
56 studies, of which four studies providing data on 
206 participants were included in the final analysis. 
Therefore, a total of eleven studies were included in the 
review.
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Characteristics of included studies
Study design, participants, and quality appraisal: 

Ten of the included studies were randomized controlled 
trials (RCTs) 23-32, while one study 33 was a pilot study 
without randomization. The participants in each study 
were adults (≥18 years) diagnosed with HIV infection 
undergoing HAART. The clinical characteristics 
between the intervention and control groups were similar 
at baseline for all studies included. Overall, six 25-30 of 
the eleven trials were rated as high quality, others were 
rated as low-quality trials 23,24,31-33.

Meta-analyses: This review conducted three meta-
analyses, which included meta-analyses of various 

exercise interventions on inflammatory biomarkers (IL-
6 and IL-β) and fatigue.

Interleukin-6 (IL-6): Five (45.45%) of the eleven 
included studies evaluated the effect of exercises 
(both aerobic and resistance) on IL-6. The five studies 
23,24,27,31,32 were included in the meta-analyses.

There was an overall statistically significant 
(Z=2.77, p=0.006) change in IL-6 between comparison 
groups. Results demonstrated a statistically significant 
trend towards a decrease in IL-6 in subjects in the 
exercise group compared with normal activities control 
group (See figure 1).

Fig. 1: Effect of aerobic and resistance exercises on Interleukin-6

Interleukin-β: Three (27.27%) of the eleven 
included studies 23,24,32 evaluated the effect of exercises 
on IL-β and were included in the meta-analyses.

Results demonstrated a statistically non-significant 
(Z=0.46, p=0.65) trend towards a decrease in IL-β in 
subjects in the physical exercises group compared with 
normal activities control group (See figure 2).

Fig. 2: Effect of aerobic and resistance exercises on Interleukin-β

C-reactive protein (hs-CRP): Two (18.18%) of 
the eleven included studies26,33 evaluated the effect of 
exercises on CRP. However, only one study26 had a 
control non-exercising group. Therefore, a narrative 
synthesis was used to analyze the findings of the included 
studies.

Two studies provided data on hs-CRP26,33. One 

high-quality trial26 reported no statistically significant 
difference in mean hs-CRP between groups. Also, a 
low-quality trial33 reported no statistically significant 
difference in mean hs-CRP between groups.

Fatigue: Four studies25,28-30 reported outcomes 
on fatigue. Due to a substantial discrepancy in the 
outcome measure tool used in evaluating fatigue, only 



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  177

two studies 25,30 that used time to fatigue on treadmill as 
outcome measure where included in the meta-analysis. 
A narrative synthesis was used to analyze the findings of 
the other two studies.28, 29

Results of the meta-analysis demonstrated a 
statistically non-significant (Z=1.40, p=0.16) trend 

towards an increase in time spent on treadmill before 
fatigue in subjects in the exercise group compared 
with normal activities control group (i.e. in favor of the 
intervention). (See Figure 3).

Fig. 3: Effect of aerobic and resistance exercises on Fatigue

One high quality RCT29, reported a non-significant 
(p<0.05) difference between the mean fatigue level 
of exercising group compared with the control group. 
One other high quality RCT 28, reported a significant 
improvement in fatigue level using the Subjective 
Exercise Experiences Scale (p< 0.05) in the both 
exercising study groups.

Conclusion
Evidence regarding the effect of aerobic and 

resistance exercise interventions on IL-6 points to the 
fact that exercises may be beneficial in reducing serum 
concentration of IL-6 thereby reducing the risk of 
cardiovascular events in PLWH. The result on the effect 
of exercise interventions on IL-β, CRP and fatigue in 
PLWH is inconclusive due to multiple factors obscuring 
findings such as inadequate sample size, variations in 
outcome tools utilized, limited time point for outcome 
assessment and high risk of bias in some included studies. 
However, the result suggests potential beneficial effect 
of intervention on IL-β, CRP and fatigue in PLWH. The 
recruitment of larger homogenous sample size powered 
enough to detect small effect size, the utilization of more 
comprehensive, valid tools for fatigue assessment and 
the minimization of risk of bias in subsequent trials is 
recommended by this current review.
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Abstract
Background of Study: Physical inactivity is associated with many chronic diseases, impaired cognitive 
health and increased mortality rate. Therefore, understanding the level of physical activity, the underlying 
motivations, and barriers to physical activity among older adults is important.

Materials and Method: This quantitative, descriptive survey involved 34 older adults aged 65 and above 
from Johor Bahru, Malaysia. Respondents were asked to complete questionnaires about levels of physical 
activity over the last seven days, barriers, and motivations to physical activity.

Results: Results imply that majority of elderly adults (50%) have a moderate level of physical activity. Lack 
of skills (90.58 + 12.04), fear of injury (90.29 + 9.36), and lack of energy (89.70 + 11.41) were the major 
barriers in participating to physical activity. In addition, intrinsic motivation (18.42 + 9.53) and identified 
regulation (18.35 + 9.48) represents the main types of motivation that encourage older adults to engage in 
physical activity.

Conclusion: The findings of this research provide an insight when developing interventions that promote 
higher level of participation and minimize barriers of physical activity among older adults.
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Introduction
Malaysia has a rapidly increasing aging populace 

anticipated to reach 16.3% of the total population by 
year 20401. Physical inactivity and non-communicable 
diseases (NCDs) that comes along with aging affect 
productivity and increase healthcare expenditure. 
Physical inactivity is the fourth leading risk factor for 
premature death and NCDs worldwide2. Globally, it is 
estimated that there will be a total output loss of US$47 
trillion over the next two decades due to NCDs. In 

Malaysia, 43.7% of adults are in the physical inactive 
group3.

In recent years, numerous studies support the 
benefits of physical activity (PA) among elderly, both 
physically and psychologically. Moderate to high levels 
of PA helps in prevention and reduction of NCDs such 
as heart diseases, stroke, hypertension, diabetis, and 
joint diseases4 personalized medicine, and co-twin 
physical activity. PA is important for cognitive health, 
depression and anxiety, and lowers risk of dementia and 
Alzheimer’s disease5,6. The WHO recommends those 
above 65 need to have at least 150 minutes of moderate 
aerobic PA or 75 minutes of vigorous PA in a week or 
a combination of moderate and vigorous PA to reduce 
risk of NCDs7.

In spite of the numerous evidences about the ben-
efits of PA awareness of the recommended level of PA 
remains relatively low. In the United Kingdom (UK), 
only half of all people and a quarter of elderly popu-
lation meet the minimum activity level8duration, fre-

10.5958/0973-5674.2019.00157.6
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quency and type of physical activity required across the 
lifecourse to achieve general health benefits. It is aimed 
at the NHS, local authorities and a range of other or-
ganisations designing services to promote physical ac-
tivity. The document is intended for professionals, prac-
titioners and policymakers concerned with formulating 
and implementing policies and programmes that utilise 
the promotion of physical activity, sport, exercise and 
active travel to achieve health gains.”,”author”:[{“drop-
ping-particle”:””,”family”:”DH”,”given”:””,”non-drop-
ping-particle”:””,”parse-names”:false,”suffix”:””}],”-
container-title”:”Report”,”id”:”ITEM-1”,”issued”:{“-
date-parts”:[[“2011”]]},”page”:”62”,”title”:”Depart-
ment of Health Physical Activity Health Improvement 
and Protection: Start Active , Stay Active”,”type”:”ar-
ticle-journal”},”uris”:[“http://www.mendeley.com/doc-
uments/?uuid=9a91fb39-c7dd-4590-89a0-7117046f1
305”]}],”mendeley”:{“formattedCitation”:”<sup>8</
sup>”,”plainTextFormattedCitation”:”8”,”previous-
lyFormattedCitation”:”<sup>8</sup>”},”proper-
ties”:{“noteIndex”:0},”schema”:”https://github.com/
citation-style-language/schema/raw/master/csl-citation.
json”}.Whereas, only 43% of Australian are able to 
identify the recommended daily PA9. Awareness to PA 
also decreases with age which may be due to the increas-
ing disability10. Lack of awareness of PA level lead to 
less desire to increase or modify activity level11. There-
fore, lack of awareness may act as a barrier for elderly 
to carry out PA that meets the recommended guidelines.

Most common barriers to PA include lack of 
facilities, too tired, already active enough, too lazy, lack 
of companion, lack of interest, lack of motivation, lack of 
transport, and lack of opportunities12. Among Malaysian 
adults, lack of time (26.7%), health issues (26.7%), 
was already fit (26.7%), no companion (13.3%), and 
insufficient knowledge about the exercises (6.7%) are 
some of the reported barriers13.

One important key in improving awareness about 
PA is to understand the determinants that may influence 
it. Self-determination theory (SDT) showed that 
intrinsic motivation is important in promoting long-term 
participation to exercise14which in turn is associated 
with important health outcomes. Accordingly, research 
on exercise motivation from the perspective of self-
determination theory (SDT. Weight related motivation 
was found to be a dominant determinant in participating 
to PA, especially among the females15the underlying 
motivation and barriers to whether or not an individual 
engages in physical activity is of critical public health 

importance. This study examines the National Heart 
Foundation of Australia Heart Week Survey conducted 
in March 2015. A total of 894 (40% female. Other 
motivations to keep elderly be physically active include 
to look nice, increase physical attractiveness, to have fun, 
and to prevent poor health condition16,17. Environmental-
related factors include presence of facilities, sidewalks, 
shop and services, good weather, safety, and less traffic/
busy roads18,19.

Numerous studies have explored the barriers and 
motivation to PA among elderly in other countries but 
fewer studies has been done in Malaysia. In addition, 
most research mainly focused on young and middle – 
aged adults. Therefore, the main aim of this study is 
to determine the levels, barriers, and motivation to 
PA among elderly Malaysians and use it as a basis for 
more comprehensive physical activity plan for health 
maintenance and disease prevention program.

Materials and Method
Research Design and Sampling

A cross sectional study was used to determine the 
level of awareness, barriers, and motivations to PA 
among elderly in Johor Bahru, Malaysia. Subjects were 
recruited if they were 65 years old and above, has no 
cognitive impairment, community dwelling, able to 
carry out activities of daily living independently, and 
able to comprehend written and spoken English. Subjects 
with severe physical impairments and disability, serious 
conditions like stroke and cardiovascular disease, and 
severe cognitive impairments were excluded.

Ethical clearance was obtained from the research 
ethics board of INTI International University. All 
subjects were properly briefed about the research and 
were asked to sign an informed consent form (IFC).

Research Instruments
International Physical Activity Questionnaire 

(IPAQ)

IPAQ is a valid and reliable tool in assessing and 
measuring the level of PA. It has 0.80 for reliability 
and 0.30 for validity20. It consists of 27 items related 
with activities related to daily living, work, and leisure 
domains.

IPAQ assesses the duration, frequency, and intensity 
of the PA carried out in the last 7 days. Low, moderate 
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and high levels of PA are based on total volume and the 
number of days of PA in one week. Vigorous intensity for 
more than 3 days with minimum total PA of 1500 MET- 
minutes/week or combination of moderate, vigorous 
and walking for 7 days with minimum total PA of 3000 
MET- minutes/week considered as high level of PA. 
Moderate PA is having three or more days of vigorous 
of PA for at least 20 mins per day or five or more days 
of moderate intensity/walking for at least 30 minutes 
per day or five or more days of combination of walking, 
moderate, and vigorous intensity with minimum total 
PA of 600 MET-minutes/week. The PA is classified low 
if criteria for high and moderate is not met21.

Behavioural Regulation in Exercise 
Questionnaire-2 (BREQ – 2)

BREQ – 2 was used to measure the motivation to 
PA. It is consisting of 19 items rated from 0: not true 
for me to 5: very true for me. It is used to measure the 5 
regulations which are amotivation (no need to exercise), 
intrinsic (exercising is fun), identified (benefits of 
exercise), introjected (guilty when not exercising), and 
external (motivation from other people) regulations22. 
BREQ – 2 is proven valid in assessing the motivation 
to exercise22. BREQ – 2 was translated into many 
languages and was found to be reliable with Cronbach α 
> 0.7 and an ICC>0.8)232004.

Barriers to Physical Activity (BPAQ)

BPAQ consists of 24 items to measure barriers to 
PA among elderly. It is rated from no barrier whatsoever 
to major barrier. For all the items in BPAQ, the items 
who get score of above eight (8) are considered as major 
barriers to exercise. BPAQ demonstrated moderate to 
good internal consistency from 0.792 to 0.93524people 
with disabilities are more likely to be inactive when 
compared to people without disabilities. Previous 
questionnaires that measure barriers physical activity 
for people with disabilities do not measure barriers from 
an ecological perspective. Objective The purpose of this 
study was to develop the Barriers to Physical Activity 
Questionnaire for People with Mobility Impairments 
(BPAQ-MI.

Data Gathering Procedure
After obtaining clearance from the ethical board 

of the INTI International University, questionnaires 

were distributed to subjects who met the inclusion and 
exclusion criteria. Informed consent form was given and 
the purposes of the study were explained. Subjects who 
were able to complete the questionnaires about their 
demographics, level of PA, barriers and motivations 
were sent for data tabulation, analysis, and interpretation.

Data Analysis
All the variables were analysed using mean, 

standard deviation and frequency distribution. Barriers 
and motivations were described in mean and standard 
deviation. Level of PA among elderly was expressed in 
frequency and percentage.

Findings
A total of 40 subjects were initially screened for 

their eligibility but only 34 subjects passed the sampling 
criteria. The demographic characteristics of the subject 
is shown in Table 1.

Table 1. Subject’s Demographic Characteristics

Variables Values

Age

65-75 years old 15 (44.1%)

76-85 years old 11 (32.4%)

86 years old and above 8 (23.5%)

Sex

Males 19 (55.9%)

Females 15 (44.1%)

Race

Chinese 17 (50%)

Indian 7 (20.6%)

Malay 10 (29.4%)

Majority of the subjects are males (55.9%), Chinese 
(50%) and between 65 – 75 years old (44.1%). This is 
somewhat different compared to the other age group in 
Malaysia who are generally inactive3. Awareness on the 
benefits of PA is negatively correlated with a person’s 
age. As a person becomes older, risk of disability 
and reduced level of PA increases10. Greater age was 
associated with the declining of the physical health, 
cognitive health and decrease in quality of life25.

The level of physical activity among older adults is 
shown in Table 2.
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Table 2. Level of Physical Activity among Elderly

Variables Values

Physical Activity Level*

High Physical Activity 8 (23.5%)

Moderate Physical Activity 17 (50%)

Low Physical Activity 9 (26.5%)

*measured using IPAQ

About 50% of subjects have moderate PA, 23.5% 
with high PA and 26.5% were physically inactive. 
Majority have moderate level of PA that is slightly higher 
from other studies where most of elderly had a lower 
level of PA26. Moderate levels of PA is important in the 
prevention and reduction of risk for NCDs4personalized 
medicine, and co-twin physical activity. Awareness on 
PA level may influence a person’s desire to desire to 
increase or modify their activity level11.

The types of motivation among elderly is shown in 
Table 3.

Table 3. Motivation to Physical Activity

Variables Values

Motivation Style* (Mean, SD)

Amotivation 5.62 + 10.63

External Regulation 15.75 + 7.60

Introjected Regulation 8.91 + 6.17

Identified Regulation 18.35 + 9.48

Intrinsic Motivation 18.42 + 9.53

*measured using BREQ-2

Majority of the subjects reported external regulation 
(15.75 + 7.60), identified regulation (18.35 + 9.48) 
and intrinsic motivation (18.42 + 9.53). Subjects 
had moderate to higher level of external regulation, 
identified regulation, and intrinsic motivation to PA. 
Self-determination theory (intrinsic and identified 
regulation)14which in turn is associated with important 
health outcomes. Accordingly, research on exercise 
motivation from the perspective of self-determination 
theory (SDT states that those who are knowledgeable 
about benefits of exercise are more motivated to long-
term participation to PA. However, subjects have low 
introjected which was correlated strongly with the more 
self-determined27. The barriers to physical activity 
among elderly is shown in Table 4.

Table 4. Barriers to Physical Activity among Elderly

Variables Values

Previous negative experience with physical 
activity

25.29 + 11.34

Lack of time 57.05 + 23.55

Cost of activity 46.17 + 13.48

Lack of energy 89.70 + 11.41

Lack of knowledge 88.82 + 8.07

Lack of motivation 74.41 + 14.18

Lack of skills 90.58 + 12.04

Feeling uncomfortable (intimidated in 
exercise surroundings)

55.00 + 18.78

Fear of injury (or re-injury) 90.29 + 9.36

Fear of making an existing illness worse 81.17 + 11.74

How I see my body 60.58 + 21.87

Failure to achieve goals in previous 
attempts to become active

47.35 + 19.27

Know that I can’t achieve the results I want 
so why bother

59.41 + 21.73

Lack of access to opportunities such as 
nearby facilities

44.70 + 19.10

Keep talking myself out of it 27.35 + 9.94

Lack of safe places 35.29 + 19.73

Lack of child care 17.05 + 8.35

Lack of a partner 39.41 + 17.91

Lack of available and suitable programs at 
my level

62.64 + 14.83

Lack of support from others 49.70 + 20.37

Lack of transportation 34.11 + 16.53

Have other areas in my life that I feel must 
take priority in my day

23.82 + 15.57

Don’t feel that I have the ability to exercise 
at a sufficient level for it to be worthwhile

52.94 + 25.52

Pain when I exercise 73.23 + 19.80

*measured using BPAQ

Lack of skills of exercise was the major barrier to 
PA among elderly (90.58 + 12.04). Fear of injury during 
exercise ranked second (90.29 + 9.36) while Lack of 
energy (89.70 + 11.41) ranked third. Barriers to PA 
among Malaysian elderly were a frequent cited barriers 
in previous studies12,13. Elderly with lack of knowledge 
and skills feel unsafe without guidance and instruction28. 
This can affect their confidence of engaging in PA that 
will improve their balance, strength, and reduce their 
risk of fall. Another barrier among Malaysian elderly is 
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fear of injury, which confirms that it is one of the major 
causes of physical inactivity28. Reduced self-efficacy 
results to less confidence leading to further inactivity. 
Lack of energy is the third most common barrier, which 
may be attributed to increasing age and other factors 
associated with it. Determining the potential causes of 
lack of energy will minimize this barrier.

Conclusion and Recommendations

In conclusion, there is moderate level of PA among 
Malaysian elderly. Self-determined motivation was 
reported to be the main driver in engaging to PA. Lack 
of skills and lack of knowledge, fear of injury, and lack 
of energy were the most common barriers to PA.

Interventions focusing on proper education, 
confidence to engage in PA, and exercises that will 
be improve exercise tolerance should be considered 
during planning. Barriers to should be assessed in 
an individualized approach considering physical 
capabilities, perceived barriers, and motivation.
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Abstract
Neurocognitive impairment is a common complication of HIV that predisposes to gait abnormalities and risk of 

falls. Understanding the impact of this complication on gait is important to strategies directed at reducing risk of falls 
among adults living with HIV. The study sought to evaluate the influence of cognitive impairment on spatiotemporal 
gait parameters of HIV-seropositive Individuals. A purposive sample of 120 HIV-seropositive individuals with modal 
age of 30-39years participated in this cross- sectional survey. Assessment of cognitive impairment was executed with 
the aid of the HIV Dementia Scale respectively. Severity of cognitive impairment was classified using the Lawton 
Instrumental Activities of Daily Living scale. Recent history of falls was reported and documented. Spatiotemporal 
gait parameters were evaluated using the Shore footprint method of analysis. Data was summarized using descriptive 
statistics of mean and standard deviation. One-way analysis of variance was used to test for differences in gait 
parameters among participants with mild cognitive impairment, dementia and normal cognition. The prevalence 
of mild cognitive impairment and dementia were 67.5% and 28.4% respectively. Nine participants reported recent 
history of fall. The mean stride length, step length, walking speed and width of support were 117.02±14.74cm, 
79.89±9.87cm 1.58±0.25m/s and 10.96±5 respectively. History of fall was significantly associated with dementia 
(p<0.05). Significant differences in step and stride lengths and walking speed were found between participants with 
dementia and those with normal cognition (p<0.05). In conclusion, HIV-dementia predisposes to gait deficits, with 
consequent tendency for falls.
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Introduction
Cognitive Impairment is one of the most common 

neurological complications of Human Immune Virus 
(HIV) infection1. It is a common reason for consultation 
by HIV-seropositive persons is cognitive impairment 
which is characterized by poor memory, confusion, 
anxiety, learning difficulty2. Cognitive impairment 
is said to affect as many as 40% of people living with 
HIV (PLHIV) in the combined antiretroviral therapy 
(cART) era2, 3. Prior to the widespread use of cART, 
20–30% of individuals with advanced HIV infection 
displayed symptoms of the most severe HIV-associated 
neurocognitive disorder (HAND)3, 4 and it affects quality 
of life, treatment adherence and life span. In Africa, 

HAND prevalence rate ranges from 30% to 50% and 
areas of impairment have not changed significantly 
over the years2. In Nigeria, prevalence of 21.5% and 
28% has been recently reported5, 1. Generally, cognitive 
impairment usually begins with mild changes though 
can cause severe forms of neuronal and psychosocial 
dysfunction such as imbalance, poor self-efficacy and 
heightened perceived susceptibility to fall which could 
pose challenge to gait6, 7, 8.

Gait as a complex brain process involves integration 
of motor, sensory, and cognitive inputs, including 
memory, attention, and executive functions9. It is 
a strong indicator of health, and poor gait has been 
linked to mortality, morbidity, and risk of falls10, 11. 
Gait parameters could be useful in predicting risk of 
falls in people with balance problem12, and deficit in 
these parameters is among the leading predictors of 
falls in both community dwelling and institutionalized 
adults13. Dysfunctional gait has been linked to cognitive 
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deterioration bordering on attention, executive function 
and/or memory11, 14 and it’s a common risk for falls 
and fracture15, 16, 17. However, among people living 
with HIV, there is paucity of literature especially in our 
locality on the possible impact of cognitive impairment 
on gait. As a strategy directed at reducing risk of falls 
and possible fracture in PLHIV, this study intends to 
evaluate the variation in spatiotemporal gait parameters 
among of cognitive impairment on gait parameters.

Materials and Method
A convenient sample of HIV-seropositive adults 

with at least primary 6 education participated in this 
cross sectional survey. Participants excluded were 
PLHIV who were pregnant, older than 65 years, had 
osteoarthritis of the lower limb joints, recent head 
injury, psychosis or diabetic mellitus. Considering the 
degree of freedom for a three groups (df3), from Cohen 
table, a prior power analysis showed that to get a large 
effect size (f = 0.40), at a power of 0.9 and 0.05 level of 
significance, a minimum sample of 113 subjects would 
be required18. However, a total of 122 HIV-seropositive 
individuals were recruited into the study. Informed 
consent was sought and obtained from each participant. 
Sociodemographic and anthropometric characteristics 
were obtained. Ethical clearance was obtained from the 
Research Ethical Review Committee, Oyo state, Nigeria.

Assessment of Cognitive Impairment
Cognitive impairment was assessed using the 

modified HIV Dementia Scale (HAD) (19). HAD is a 
neuropsychological instrument with objective subtests 
measuring psychomotor processing speed, verbal 
memory, constructional ability and executive function 
(response inhibition, set shifting)19. Its score is based 
on performance for each subtest. The modified HAD20, 
in which anti-saccadic subtest was eliminated was used 
in this study. Its cut-off point is < 10 for persons with 
formal education. The modified HAD has been shown to 
be a sensitive screening tool for PLHIV in this setting20. 
Further classification of cognitive impairment was 
facilitated by use of the Lawton Instrumental Activities 
of Daily Living (IADL) scale21, in line with Psychiatry 
Department, University College Hospital (UCH) Ibadan. 
The IADL scale was used to differentiate mild cognitive 
impairment from dementia. It contains 8 items that are 
rated with a summary score from 0 (low functioning) to 
8 (high functioning). A total score < 8, in the presence 

of cognitive impairment, is predictive of dementia while 
score of 8 is diagnostic of mild cognitive impairment.

Gait Assessment and Analysis
Gait was analyzed following the Shore footprint 

manual for gait analysis22. Participants were instructed to 
walk, barefooted, along a 10-meter paper walkway at his 
regular speed looking straight ahead. The walkway was 
divided into three portions namely the initial 2meters to 
allow participants get started, the middle 6meters, and 
the final 2meters which was used to rule out slowing 
down at the end of the timed sequence deceleration. 
The procedure ended as soon participant reached final 
2 meters line. Walking speed in meters/second was 
obtained by divide the total distance covered by the 
elapsed time. Cadence, the number of steps taken during 
the timed sequence by the elapsed time was calculated 
as number of steps divided by the elapsed time. The 
two sets of values for foot angle, base of support, stride, 
and step lengths were combined to obtain the average 
points following procedures of analysis described in the 
manual22.

Data Analysis
Descriptive statistic of frequency, and mean and 

standard deviation were used to summarize the data. 
Chi square was used test possible association between 
cognitive impairment and each of age, sex and education 
in the participants. Also, Chi-square was used to test for 
association between self-reported history of fall and sex, 
age, cognitive impairment and walking speed. One way 
Analysis of Variance was used to test for difference in 
spatiotemporal gait parameters among HIV-seropositive 
persons with mild cognitive impairment, dementia and 
those intact cognitive functioning.

Findings

Results
A total of 120 (91 females and 29 males) PLHIV 

participated in this study. Over half of the participants 
were married, 39% had secondary education while a few 
had tertiary education. Nine of the participants reported 
history of fall (Table1). More than half of the participants 
had cognitive impairment, of which most of them were 
mildly impaired (Figure 1). Self-reported history of falls 
was significantly associated with cognitive impairment 
(p<0.05) (Table 1).
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Table 1: Sociodemographic characteristics of the study participants

Characteristics MCI Dementia Normal Cognition X2 P
SEX
Male 19 2 8 0.728 0.695
Female 62 3 26
AGE
20-29 years 7 1 5 6.119 0.906
30-39 years 27 - 10
40-49 years 21 2 11
50 and above 13 - 3
Missing 13 2 5
MARITAL STATUS
Married 43 3 20 3.416 0.906
Single 12 - 3
Separated 11 1 3
Widow/widower 9 1 3
Missing 7 - 5
EDUCATION
Primary 20 1 5 14.125 0.079
Secondary 31 2 7
Post-SNU 12 - 7
University 10 - 10
Missing 8 2 5
BMI CATEGORY
Underweight 5 2 5 9.905 0.129
Normal 35 2 14
Overweight 19 - 9
Obesity 8 - 1
Missing 14 1 5
FALL STATUS
YES 4 5 1 57.496 0.000*
NO 70 - 32
Missing 7 - 1

     *: significant at α=0.05

Figure 1: distribution of cognitive impairment in the 
participants

The mean stride length, step length, walking speed, 
and width of support were 117.3±14.2cm, 79.6±9.5cm, 

1.58±0.86m/s, 10.56±3.98cm, 2.66±0.46s and 
1.33±0.23s respectively (Table 2).

Table 2: Descriptive statistics o f the gait parameters

Parameters Mean Standard Deviation

Step length(cm) 79.63 9.52

Stride length(cm) 117.28 14.23

Width of support (cm) 10.56 3.98

Cadence(steps/minutes) 99.17 12.03

Walking speed(m/s) 1.58 0.86
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Analysis of variance reveals significant difference in 
step length, stride lengths, walking speed, double support 
among participants with mild cognitive, dementia and 

healthy control (p<0.05). However, post hoc test shows 
that the differences were between participants with 
dementia and those with normal cognitive functioning 
(p<0.05) (Table 3).

Table 3: One-way analysis of Variance and Post hoc (Turkey test) multiple comparison of gait parameters 
among participants with normal cognition, mild cognitive impairment and dementia

Gait Parameters Normal Cognition 
(n=34)

MCI (n=81) Dementia (n=5)  
Stride

F P-value

Stride Length (cm) 121.93±12.23a 116.73±13.31a 94.30±19.93b 9.604 0.000*

Step Length (cm) 83.27±6.56a 79.26±8.20a 60.88±21.02b 15.150 0.000*

Cadence (step/min) 98.74±13.07a 99.80±11.05a 92.01±19.56a 1.016 0.365 

Walking speed (m/s) 1.63±0.17a 1.59±0.22a 1.04±0.53b 14.500 0.000* 

Width of Support(cm) 10.62±3.89a 10.45±3.92a 12.12±5.93a 0.418 0.660

NB: Sameness of superscripst shows no significant difference while variance of superscripts represents significant difference

Discussion
The fact that participants with HIV-dementia 

had shorter stride lengths and slower walking speed 
is consistent with findings of Gilles et al.16, Montero-
Odasso et al.23 and Boripuntakul et al.24, in which 
stride length and walking speed declined with moderate 
dementia when compared to cognitive healthy adults. 
This is an indication of the tendency for limited 
community ambulation and falls16, 17 and has been 
described as cautious gait attributed to frontal lobe 
inhibition which is common in patients with dementia11. 
The frontal lobes have shown to participate in functions 
considered to be executive, and this is paramount in 
cortical control of gait11, 25. Inhibition of the frontal 
lobe leads to deficiency in aspects of cognition such as 
executive function, memory and recall, attention and 
orientation25, 26 thereby resulting in delayed deceleration 
or involuntary acceleration. This is further supported 
by our finding that all the participants with dementia 
experienced falls since last visit to the clinic. The short 
step length in addition to decreased walking speed may 
precipitates prolonged double support which further 
indicates unsteadiness and likelihood of fall9. Therefore, 
we viewed this as strategy deployed by the demented to 
cautiously guard against falls.

The lack of difference between mildly impaired and 
cognitively healthy individuals in terms of step length 
stride length and walking speed is contrary to works of 
Boripuntakul et al.24, Verghese et al.27, Muir et al.28 and 
Gillain et al.29 in which decreased walking speed was 

found in older adults with mild cognitive impairment. 
This discrepancy, however, may be due to differences 
in age (the mean age for this study is 30-39 years 
while older adults constituted the populations for the 
previous studies), and instrument used for assessment of 
cognition. This variation may support the fact that age 
is a important confounder in assessment of cognition. 
Nonetheless, we are inclined to hold that mild cognitive 
impairment may not pose significant limitation to gait 
in PLHIV; we need demographically controlled gold 
standard neuropsychological test scores to validate this 
assertion.

A recognized limitation in this study was the fact 
that participants’ inclusion as regards age, and education 
was not standardized. This is expected to influence 
the individual participant’s cognitive score and gait 
respectively. However, this limitation was addressed by 
the use of age, sex and educationally matched control. 
Also, classifying dementia in this study following the 
unpublished guidelines of the Psychiatric department 
UCH, Ibadan, may have constituted a limitation to the 
study. Hence, the study was limited not to make an 
inference of causality.

Conclusion
HIV-associated dementia precipitates cautious gait 

pattern characterised by short step and stride lengths 
and slow walking speed. We recommend that further 
study on the subject of this paper employ prospective 
study design and demographically controlled 
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neuropsychological battery tests score in classifying 
HIV-associated cognitive disorder.
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Abstract
Background: AVN commonly affects femoral head causing pain, joint stiffness, muscle wasting and 
physical disability. THR, commonly done for AVN improves mobility, strength and physical functions by 
reducing pain and improving functions.

Methodology: Total 32 subjects, 16 age & gender matched healthy adults and 16 with AVN of femoral 
head were included. Muscle strength of hip muscles by modified sphygmomanometer, self reported Harris 
hip score and TUG test were taken preoperatively in subjects with AVN scheduled for a THR. All subjects 
underwent physiotherapy during hospital stay. Again all outcome measures were taken post hip replacement 
on the day of discharge. In healthy adults, only hip muscle strength was measured.

Results: 32 subjects, 28-males and 8-females. Mean age-36.88 years in both groups. Isometric muscle 
strength preoperatively in AVN subjects of hip flexors-76.75±50.67 mm of Hg, abductors-54.56±30.74 
and extensor apparatus 75.38±37.32 was significantly reduced (p<0.001) compared to healthy adults,(hip 
flexors-188.42±15.69, abductors 112.67±21.66 and extensor apparatus-171.71±25.60). Postoperatively 
strength of hip flexors-93.12±52.58, abductors-63.62±33.74 and extensor apparatus-88.94±41.22 was 
reduced compared to healthy adults. Postop significant improvement (p<0.05) seen at discharge in strength 
compared to preop values.

Conclusion: Muscle strength of hip muscles in subjects with AVN preoperatively and post replacement was 
significantly reduced compared to normals. Postoperatively improvement was seen at discharge in strength 
compared to preoperative values.

Keywords: Avascular necrosis, muscle strength, total hip replacement.
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Primary or idiopathic AVN occurs without any 
cause. Secondary AVN is seen in subjects with sickle 
cell anaemia, fracture or dislocation of hip, Gaucher’s 
disease, excessive alcohol intake, and prolonged 
systemic steroid use in high doses.2,5,6,7 Although 
initially the condition is painless, the subject’s main 
complain is pain with limitation of motion. Pain is deep, 
intermittent and throbbing and is localized to the groin 
area. It exacerbates with weight bearing and relieves on 
rest. Joint deformity and muscle wasting may be present 
and it might present bilaterally.1,8,9,10 Radiographically, 
AVN of femoral head has been classified by Ficat and 
Arlet into 4 stages as below: 11,12

Introduction
Avascular necrosis (AVN) also known as 

osteonecrosis, ischemic bone necrosis or aseptic necrosis 

is a disease that most commonly affects femoral head. 
1,2,3 AVN occurs due to blood flow obstruction to the 
femoral head leading to death of bone-forming cells, 
bone tissue collapse and articular surface deformities.4

10.5958/0973-5674.2019.00159.X
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Stages Features 

Stage I Normal imaging

Stage II Normal femoral head contour, but with evidence of 
bone-remodeling, such as cystic or osteosclerotic 
regions.

Stage III Evidence of subchondral collapse, or flattening of 
the femoral head

Stage IV Narrowing of the joint space with secondary 
degenerative changes in the acetabulum, such as 
cysts, osteophytes, and cartilage destruction

Hip replacement is commonly undertaken to 
decrease pain and disability arising out of AVN of 
femoral head.2,13 Most common surgical approaches 
for hip replacement are posterolateral, anterolateral and 
direct lateral.14

Hip replacement, depending on number of 
components, is of two types: Total hip replacement 
(THR) and hemi hip replacement. On the basis of the 
type of fixation of the implant it is either cemented or 
uncemented.

AVN causes physical disability whereas THR 
brings improvement in muscle strength and physical 
functions.2,11,15,16,17 Thus this study aimed to see 
strength and functional deficits preoperatively and 
postoperatively in individuals with Avascular necrosis 
of femoral head.

Methodology
After getting approval from Sumandeep Vidyapeeth 

Institutional Ethical Committee, this observational study 
on subjects with AVN scheduled for THR, as well as 
healthy adults was carried out at Sumandeep Vidyapeeth 
affiliated Dhiraj general hospital, Piparia, Vadodara.

Males and females of ≥18years with avascular 
necrosis scheduled for THR were included in the study. 
Subjects with lower extremity orthopaedic pathology, hip 
osteoarthritis scheduled for replacement, neurological 
disorders that impaired daily functions were excluded 
from the study.

A total of 32 Subjects, 16 age and gender matched 
healthy adults as well as 16 with AVN of femoral head 
were recruited on the basis of inclusion and exclusion 
criteria. Those fulfilling the inclusion criteria and willing 
to participate signed a written informed consent. Patient 
information sheet given to the subjects explained the 
study. Subjects with AVN of femoral head (grades I-IV) 
were assessed preoperatively and postoperatively after 

undergoing hip replacement on the day of discharge. 
They were assessed for muscle strength of hip muscles, 
Timed up and go test and self-reported Harris Hip score. 
For muscle strength, the cuff of the sphygmomanometer 
was folded on the therapist’s palm and inflated to a set 
pressure of 60mm of mercury (Hg). The therapist placed 
the cuff on the limb to be tested and asked the subject to 
perform the movement. The therapist applied resistance 
such that no movement occurred. The maximum reading 
was of 300mm of Hg. Subject was asked to perform 3 
trials for each muscle strength. An average of 3 trials 
was considered for analysis.

Figure 1 – Modified sphygmomanometer

For hip flexors and hip abductors, the subject’s 
position was supine lying. The cuff was positioned at 
distal thigh on the anterior aspect for resisting hip flexors 
and at distal thigh on the lateral aspect for hip abductors. 
The subject was asked to perform the movement and 
the therapist applied resistance such that no movement 
occurred.

Figure 2 – Method to measure strength of 
hip flexors



194  Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4

Figure 3 – Method to measure strength of hip 
abductors

For extensor apparatus, the subject’s position was 
supine lying and the cuff was positioned under the heel. 
The subject was asked to press the heel down against the 
resistance of cuff.

Figure 4 – Method to measure strength of extensor 
apparatus

The Timed up and go test was performed as per 
standard protocol and self reported Harris hip score 
was taken on one-to-one basis. All the subjects received 
standard Physiotherapy program post hip replacement. 
Outcome measures were taken after hip replacement 
on the day of discharge. In healthy adults, only muscle 
strength was measured.

Statistical Analysis
Data was analysed with IBM- SPSS version 16.The 

data was normally distributed. Independent t-test was 
used to see the difference between the groups and paired 
t-test to see the difference within the groups. The level of 
significance was kept at p<0.05.

Results
Total subjects – 32

Subjects with AVN -16, 4 females and 14 males.

Age and gender matched healthy subjects - 16, 4 
females and 14 males.

Table: 1 Comparison of hip muscle strength (mmHg) values in subjects with AVN and healthy adults.

Muscle strength (mmHg) Group N Mean Std. Deviation Std. Error Mean p-value

Hip flexors
Subjects with AVN 16 76.75 50.67 12.67

<0.001
Normals 16 188.42 15.69 3.92

Extensor apparatus
Subjects with AVN 16 75.38 37.32 9.33

<0.001
Normals 16 171.71 25.60 6.40

Hip abductors
Subjects with AVN 16 54.56 30.74 7.69

<0.001
Normals 16 112.67 21.66 5.42

Table: 2 Comparison of hip muscle strength (mmHg) values in subjects post THR at 
discharge and healthy adults.

Muscle strength (mmHg) group N Mean Std. Deviation Std. Error Mean p value

Hip flexors
Subjects with THR 16 93.12 52.58 13.15

<0.001
Normals 16 188.42 15.69 3.92

Extensor apparatus
Subjects with THR 16 88.94 41.22 10.31

<0.001
Normals 16 171.71 25.60 6.40

Hip abductors
Subjects with THR 16 63.62 33.74 8.44

<0.001
Normals 16 112.67 21.66 5.42



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  195

Table: 3 Comparison of hip muscle strength (mmHg) in subjects with AVN preoperatively and after THR.

Muscle strength (mmHg) N Mean Std. Deviation Std. Error Mean P-value

Hip flexors pre op 16 76.75 50.67 12.67
0.017

Hip flexors post op 16 93.12 52.58 13.15

Extensor apparatus pre op 16 75.38 37.32 9.33
0.004

Extensor apparatus post op 16 88.94 41.22 10.31

Hip abductors pre op 16 54.56 30.74 7.69
0.015

Hip abductors post op 16 63.62 33.74 8.44

The value of TUG test was 19.4±5.58 seconds preoperatively and 56.16±44.82 seconds postoperatively with 
p-value of 0.042.

Discussion
The present study tried to look at the strength and 

disability of subjects with AVN preoperatively and 
postoperatively on the day of discharge compared to 
healthy adults. In our study, 4 subjects had grade III 
AVN and 12 subjects had grade IV AVN. All subjects 
with AVN underwent uncemented THR: 6 were allowed 
weight bearing as tolerated, 2 were on non-weight 
bearing ambulation.

Isometric muscle strength of hip flexors, abductors 
and extensor apparatus in subjects with AVN 
preoperatively was 56.3% less compared to healthy 
adults. Two subjects with unilateral involvement 
were 29.5% weaker on affected side compared to 
unaffected side. Average NPRS on movement was 5.6 
preoperatively which led to physical dysfunction and 
restricted weight bearing causing disuse atrophy.15 Due 
to pain the subjects are inhibited and do not put their 
full effort during functions which reduces the muscle 
strength significantly compared to normals. Nazarov E. 
in 1989 found a direct correlation between the stages of 
the disease process and the degree of femoral muscular 
atrophy.18

Isometric muscle strength of hip muscles after total 
hip replacement in the same subjects was 48.04% less 
compared to normals. Muscle strength of hip abductors 
was maximally reduced. Similarly, studies have reported 
decrease in muscle groups associated with hip abduction, 
adduction, flexion and extension after THR. One of the 
reasons for this decrease could be ‘arthrogenic muscle 
inhibition’ which is the central nervous system’s failure 
to activate muscles close to the operated hip joint due 
to intra-articular swelling, inflammation, pain, joint 
laxity or structural joint damage leading to atrophy of 
the muscles. 17,19

In the present study, only 6 subjects were allowed 
weight bearing on first post-op day by the operating 
surgeons. Hip abductors and extensor apparatus are 
anti-gravity muscles. In non-weight bearing subjects, 
strength of hip abductors was 58.64 mm of Hg and 84.18 
mm of Hg in extensor apparatus and in subjects who 
were weight bearing hip abductor strength was 71.8 mm 
of Hg and extensor apparatus was 96.85 mm of Hg. This 
decrease could be attributed to decreased muscle loading 
due to insufficient activity in the form of weight bearing 
exercises.16 According to a study, adults with end-stage 
hip OA were 10–38% weaker in their arthritic lower 
extremity and performed 28–50% poorer on functional 
tests.20 In our study, subjects with AVN were 56.3% 
weaker than normals and two subjects with unilateral 
involvement were 29.5% weaker than non-affected side. 
THR is generally done after AVN or hip OA in which 
muscle strength is already decreased preoperatively due 
to disease process.11,15,18 So, after replacement, this 
reduced muscle strength takes time to recover.

Strength significantly improved post replacement 
on the day of discharge compared to preoperative status 
of AVN subjects. During hospital stay all of them 
performed strengthening and mobility exercises twice a 
day from first post-op day. In 6 subjects weight bearing 
as tolerated was begun on the first post-op day. This 
could have led to improvement in muscle strength after 
THR. The subjects received analgesics postoperatively. 
The average NPRS preoperatively was 5.6 on movement 
which reduced to 3.5 postoperatively at discharge which 
could also have led subjects to apply more effort during 
strengthening exercises. This increase in muscle strength 
in the initial post-op period is in agreement with several 
studies. 15,16,17,19,21
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In self reported HHS the component ‘Support used’ 
and ‘distance walked’ did not improve post surgery. 
Before THR, all the subjects were walking without 
support although with pain and limp and after surgery, 
only 6 were allowed weight bearing with frame, 2 were 
allowed non-weight bearing ambulation. There are 
conflicting studies available for weight bearing status 
in subjects with uncemented THR, where some studies 
support delayed weight bearing 22,23and some support 
immediate weight bearing after surgery.15,24,25,26 In our 
set up weight bearing was at the discretion of operating 
surgeon depending on bone quality and diameter of the 
medullary canal.

‘Limp’ probably improved/unobservable in subjects 
who were allowed for weight bearing post surgery 
as they were walking with a frame. Pre-op limp was 
present due to pain, muscle weakness and limb length 
discrepancy. All the subjects underwent a posterolateral 
approach which itself is associated with low rate of 
postoperative limp as the abductor muscles are not cut 
during surgery.27 The subjects had reduced pain and 
improved strength post replacement due to which subject 
was able to bear weight on operated limb.

TUG test was assessed in 6 subjects who were 
allowed weight bearing. It increased considerably post-
operatively as the subject was guarded/inhibited due 
to pain and took more time manoeuvring the walker. 
According to a study, walking with walker takes 30 
seconds more time than walking with crutches.28

Conclusion
The muscle strength of hip flexors, abductors and 

extensor apparatus of subjects with AVN before and 
after surgery was significantly lesser as compared to 
normals. There was significant improvement in muscle 
strength of hip muscles post-surgery compared to pre-
surgery.

A therapist should consider these results while 
formulating an exercise program and emphasize on 
strengthening of hip muscles both, in subjects with AVN 
and post hip replacement.
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Myalgia Patients

Djohan Aras1, Ibtisam Mangputri Al-Ihsan1, Erfan Sutono1

1Department of Physiotherapy, Faculty of Nursing, Hasanuddin University

Abstract
Background: Upper trapezius myalgia is one of the most common symptoms in adults. This can be treated 
by using dry needling and friction massage. Objective. This study aims to determine the effectivity of dry 
needling and friction massage to improve pain in upper trapezius myalgia patients. Method. The study 
was conducted at Inco Hospital, Sorowako, South Sulawesi, Indonesia, involving 20 subject who meet the 
inclusion and exclusion criteria of having upper trapezius myalgia and 20 – 65 years old. Pain was measured 
using NPRS at baseline and after 3 times therapy for 5 weeks. Result. At the end of therapy (3 times), both 
of groups showed decrease of pain scale compared to baseline. The pain was improved significantly better 
in the dry needling with friction group compared to friction alone.

Keywords: Dry needling, friction massage, upper trapezius myalgia, pain.

Introduction
Myalgia or muscle pain is the pain that originates 

from one of the muscles of the body which can be caused 
by injury, overuse, soft tissue infection or inflammation1. 
Clinical research has shown that neck/shoulder pain 
that is common in computer users is related to muscle 
pain, commonly known as myalgia. About 20% of the 
European population reports severe chronic pain, with a 
high prevalence in women and people with low economic 
levels. The most common chronic pain conditions are 
neck/shoulder pain including trapezius myalgia2.

Andersen et.al stated that from the clinical 
examination of 653 study participants, 198 office 
workers were reported neck/shoulder pain, and more 
than 2/3 of these workers experienced tenderness in the 
upper trapezius muscle3.

One of the common symptoms of myalgia is pain 
for several days or even weeks. This pain is associated 
with stiffness, muscle spasm, headaches, trigger points, 
and tenderness in the suffered area. Other symptoms 
that can emerge are nausea, vomiting, fever, anxiety, 
depression, vertigo, numbness and tingling. The clinical 
presentations include pain, spasm, and upper trapezius 
tenderness4.

A case study shows that the application of deep 
friction to muscles will help eliminate muscle pain caused 
by spasm and prevent symptoms from reoccurring5. In a 
study conducted by Ramos et al in patients with chronic 
neck pain, it is showed that a decrease in pain and 
increase in function and range of motion of the cervical 
joints after the application of friction.30 Friction, either 
deep friction massage or cross fiber massage is applied 
to remove adhesion or minimize rough surfaces on 
tendon. It is also used to increase the mobility of muscle 
scar tissue when healing process occurs6.

Dry needling is a method used by inserting needles 
in the areas that have problems. Unlike acupuncture that 
uses Eastern science (Traditional Chinese Medicine) by 
focusing on “chi” and “meridians”, dry needling uses 
Western science with neuromusculoskeletal sciences7.

Material and Method
This study was conducted at Inco Hospital, 

Sorowako, South Sulawesi, Indonesia, from January to 
June 2018. Patients with upper trapezius myalgia were 
invited to take part in a randomized, controlled study. A 
total of 40 patients were randomly divided equally into 2 
groups. One group was given dry needling and friction, 
and the other group was given friction only. Both groups 
were given intervention three times a week for 5 weeks.

10.5958/0973-5674.2019.00160.6
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Measurement of pain was using Numeric Pain 
Rating Scale (NPRS). Measurement were made twice; 
at baseline and after 5 weeks of the interventions. Pre 
and post treatment was analyzed using paired sample t 
test. Comparison between groups was analyzed using 
independent sample t test. Significance value was set as 
0.05. Ethical approval for this study was obtained from 
The Ethics Committee for Health Research, Hasanuddin 
University, Makassar, Indonesia.

Results
General characteristics of the subjects are presented 

in the Table 1,

Table 1: Characteristics Subjects

Age /Gender n %

20–29
Female 4 20

Male 0 0

30–39
Female 4 20

Male 3 15

40–49
Female 5 25

Male 2 10

50≤
Female 1 5

Male 1 5

Total  20 100

Table 2. Comparison between Dry needling with 
Friction and friction on decreasing pain in patients 

with myalgia upper trapezius

Group n Mean Std. 
Deviation

independent 
sample t-test

Dry needling + 
Friction 

10 6,10 1,564 0,004

Friction 10 4,05 1,075

Table 2 describes the statistical analysis which 
shows that there are significant differences in the dry 
needling and friction group compared with friction alone 
group. The decrease in pain after 3 times of dry needling 
and friction for 5 weeks in subject of upper trapezius 
myalgia was 6.10. While the decrease in the pain in the 
friction alone group was 4.05. The statistical results 
obtained p <0.05 which means that the combination of 
dry needling and friction massage were more effective in 
improving pain in patients with upper trapezius myalgia 
compared to friction only.

Discussion
The distribution of respondents based on the 

characteristics of age and sex in table 1 shows that 
women aged 40-49 years were more than men. This is 
consistent with what was stated by Dannecker et al. That 
women are more likely to experience muscle pain than 
men. In addition, women have a higher pain response 
to muscle pressure than men with the exception of a 
certain point11. Research conducted by Wang et al 
states that the prevalence of gender ratios shows a higher 
prevalence of pain in women for headache, migraine, 
temporomandibular pain, burning mouth pain, neck 
pain, shoulder pain, back pain, knee pain, abdominal 
pain, and fibromyalgia. It was also said that women 
showed a perception of pain with a low threshold that 
was more likely to be sensitive to pain8.

This study is in line with the research conducted by 
Begovic et al who find that friction massages, especially 
deep transverse massage can reduce pain. This is due to 
a decrease in neuromotor excitability and a decrease in 
muscle stiffness monitored using ultrasonography. This 
decrease can be caused by afferent Ia type of muscle 
spindles and slowly decreases the excitability of alpha-
motor neurons. This can be caused by a central inhibitor 
from a higher motor center. Therefore, friction massage 
can help reduce pain9.

Based on Table 2, there were significant differences 
between the groups. The dry needling and friction group 
experienced a decrease in the pain measurement with the 
average of 6.1. As a comparison, the friction only group 
experienced a decrease of 4.05 in pain improvement. 
This is because dry needling has the local twitch response 
(LTR) effect, resulting in a decrease in inflammation 
and nociceptive concentration. The results of this study 
are consistent with the research conducted by Ramos et 
al and Kietrys et al which showed a reduction in pain 
after the application of dry needling.23,30 In a study 
conducted by Ramos et al., The number of subjects 
studied was 94 people, 47 people were included in the 
dry needling group and 47 people were included in the 
manual therapy group10.

The dry needling procedure is conducted by inserting 
a needle at the point of pain (trigger point) using the 
deep dry needling technique so that the needle is moved 
and pulled pushing until the twitch response is felt to 
the trigger point or LTR. Some studies have concluded 
that if this LTR is achieved at the time of dry needling, 
the effect of reducing pain and increasing ROM tends 
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to be greater. This LTR can reduce pain because when 
the trigger point is punctured by a needle, stimulation 
of type A-delta nerve fibers occurs which then activates 
the enkephalin interneuron inhibitor dorsal horn cell 
which causes pain suppression. This is closely related 
to the gate control theory by Melzack and Wall which 
was later developed by Furlan et al in its journal entitled 
Acupuncture and dry-needling for low back pain: an 
updated systematic review within the framework of 
the co-collaboration. It was explained that dry needling 
inhibits type C nerve fibers that deliver muscle band 
myofascial trigger point pain impulses11.

Conclusion
The combination of dry needling and friction is 

more effective on improving pain in upper trapezius 
myalgia patients compared to friction alone.
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Abstract
Lack of community empowerment and gaps in the availability and use of logistics reflect different levels 
of local capacity, follow-up mechanisms, and local cultural norms and attitudes towards HIV/AIDS 
prevention program. This research aims to examine the human resources in HIV/AIDS prevention programs 
in Jayawijaya Regency. This research uses a qualitative research design with a case study approach. 
Data were collected by in-depth interviews on 18 information and 1 group of Focus Group Discussion 
(FGD). Determination of research informants with purposive procedures, consisting of District Health 
Officer, Regional AIDS Commission, Head of Public health services, HIV/AIDS Program Holder and 
Non-Government Organization. The results of this study indicated that community empowerment in the 
context of the HIV/AIDS prevention program in Jayawijaya District was the involvement of local NGOs to 
support the success of the program and the presence of Posyandu cadres who also played an active role in 
HIV/AIDS prevention programs. While the logistics of the HIV/AIDS prevention program in Jayawijaya 
Regency originated from the Central Government, procurement by the Health Office and international NGO 
assistance. The logistics distribution of HIV/AIDS at all levels starting from the Provincial Health Office to 
the service units in Puskesmas and hospitals were carried out through provincial decentralization. This study 
recommends an integrated response in community empowerment and equitable distribution of logistics 
among people with HIV/AIDS in Papua.
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Introduction
Papua in 2011, with a population of only 1.5% of 

Indonesia’s population, contributed more than 15% of 
all new HIV cases in Indonesia1. The Papua Province 
includes those facing health problems, especially HIV/
AIDS2,3. Based on provincial data up to March 2016, 
there are 1,836 of 15,871 AIDS sufferers and 9,362 
people with HIV who died. Based on regions, the most 
affected areas were in Jayawijaya Regency about 5,293 
cases, and followed by Mimika Regency (4,162 cases), 
Nabire Regency (4,162 cases), Jayapura City (3,762 
cases), Jayapura District (1,813 cases) and Merauke 
(1,807 cases)4. Various efforts have been made by the 
government in overcoming the problem of HIV/AIDS. 
But the HIV/AIDS epidemic continues to remain along 
with the rampant drug use in Indonesia5.

Sporadic control to HIV/AIDS has begun since the 
first case was discovered in 1987, which was formally 

responded to by the establishment of the 1994 AIDS 
Commission and followed by various international 
cooperation, both bilateral (USAID, Australian Aids 
and DfID) and multilateral cooperation (GFATM, 
UN, Indonesia Partnership funds, and non-government 
institutions6. In general, HIV and AIDS policymaking is 
intended to strengthen and sharpen the response to socio-
political conditions that changed from the transition of 
the New Order era (from 1987 to 1998) to the era of 
decentralized autonomy (from 1999 to present)7.

The Jayawijaya DHO in carrying out its duties 
oversees 13 Health Centers. In the organizational 
structure, the part that oversees HIV/AIDS prevention is 
the Eradication of Communicable Diseases and the TB 
/ HIV Control Sub-Sector. All Health Centers provide 
HIV/AIDS services totaling 5,293 cases in 2017 with the 
highest number of cases occurring in the Wamena City 
Health Center Working Area totaling 1,682 cases and 

10.5958/0973-5674.2019.00161.8
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followed by Hom Hom Puskesmes and Elekma Health 
Centers in the second and third positions4. Wamena 
Hospital and Kalvari Clinic are reference centers for 
patients with HIV/AIDS.

Capacity constraints (human resources and 
infrastructure), attitudes and culture influence efforts 
to prevent mother-to-child transmission and promote 
follow-up care for couples of mothers and infants2. 
According to previous study, there was a relationship 
of knowledge (p= 0.001), attitude (p= 0.006), husband’s 
role (p= 0.000), and the role of health workers (p= 
0.001) with the effort of pregnant women in prevention 
of HIV transmission to infants8. Gaps in availability and 
use reflect different levels of local capacity, mechanisms 
for follow-up, and local cultural norms and attitudes 
towards HIV/AIDS. Based on the explanation above, 
the researcher argues that there is a need for research 
related to the implementation of decentralization in the 
HIV/AIDS prevention program in Jayawijaya District 
Health Office (DHO) which is focused on aspects of 
empowerment and logistics.

Materials and Method
Study Design

This study uses a qualitative research approach 
with a case study design in Jayawijaya District, Papua 
Province. This is based on the consideration that 
qualitative research is very well used to explore and 
understand the meanings of a number of individuals or 
groups9.

Data Sources

Primary data was sourced from 18 informants 
consisting of DPRD officials, Provincial Health Service, 
District Health Office, Bappeda, Village Child Protection 
Group/ KPAD, Puskesmas, Non-Governmental 
Organizations (NGOs) and ODHA Communities. While 
secondary data is legislation related to HIV/AIDS and 
other credible written data sources that can be used in 
this study.

Data Collection

Data collection through in-depth interviews, 
observations, document review, and focus group 
discussions. Participants involved in the FGD of this 
study researched informants who were considered to 
have information relating to the topic of the research.

Data Analysis and Validity

Qualitative data analysis as an effort carried out 
by working and data, organizing data, sorting into 
manageable units, synthesizing them, looking for and 
finding patterns, discovering what is important and what 
is learned and interpreting the results of research themes. 
The validity of data by triangulation of sources, method, 
and theories.

Results
Community Empowerment

Community empowerment has been established in 
various central and regional government policies as a 
form of mechanism for community participation from 
the lower levels in supporting access to health and social 
services from those infected. Community empowerment 
is an important strategy to eliminate discrimination 
against people infected with HIV/AIDS. Community 
participation in the context of non-governmental 
organizations (NGOs), at the operational level, is the role 
of KPAD. KPAD conducts guidance and empowerment 
in local non-governmental organizations.

... KPA’s role is to empower local non-governmental 
organizations. Those local NGOs are supported more by 
KPA Jayawijaya district ... - GYA informant, Head of 
AIDS, TB and Malaria Section of Health Office.

At present, there are several NGOs engaged in 
HIV/AIDS prevention programs in Jayawijaya District, 
namely Yukemdi, Tangan Peduli, YPKN, YTHP 
and Yuhumi Inane and 4 groups of street children. 
Empowerment activities carried out by NGOs are 
training, assistance in taking medicines, distribution 
of condoms, counseling on HIV, Reproductive Health 
and others. The Health Office, in this case, took part to 
provide material for training activities carried out by 
NGOs.

.... the provision of activity support in the form of 
funds that they have to hold accountable every year, 
each NGO is given a million assistance, then they are 
accountable every year. Then there are also possible 
empowerment activities such as training, LKB sulfa 
training involving also cadres, then there is also 
empowerment at any level of NGOs such as them and this 
health office also provides materials during the activity - 
activities in these local NGOs ... - GYA informants, Head 
of AIDS, TB and Malaria Section for Health Services.
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Some NGOs carry out activities that have been 
carried out by other NGOs. Overlapping activities also 
occur between NGOs and Puskesmas. There have been 
activities that have been carried out by NGOs which have 
been carried out by the Puskesmas or vice versa. For 
example, visit mobile activities carried out by NGOs and 
budgeted funding, it turned out that these activities had 
been carried out by the Puskesmas. So that coordination 
is needed and sit together between NGOs and also with 
Puskesmas to determine who does what. Empowerment 
was also carried out on the PLWHA community by 
forming Peer Support Groups.

Logistic Program of HIV/AIDS in Jayawijaya 
Regency

The HIV/AIDS program logistics is a prevention 
service activity which comes from 2 (two) sources, 1) the 
procurement from the Province and 2) the State Budget 
and the Health Office of the Jayawijaya Regency.

..... the first is clear from national procurement for 
ARV drugs and also for the rapid availability of HIV 
testing from the national level. Then the regency held 
the consumables, consumables and also what the name 
for the cdform cartridge, this was carried out by the 
district itself, and also later for the adequacy for firalot 
examination assisted by donors ... - FGD results, HIV/
AIDS Programmer Health Service.

Management of ARV logistics is carried out with 
a system of 1 (one) door in the Provincial Health 
Office through the Health Pharmacy Installation. This 
system is called decentralized logistics. Pharmaceutical 
installations in the Papua Province have very strong 
networks up to the district level to the Puskesmas. The 
Provincial Health Office regulates the distribution of 
ARVs to the district level by ensuring the distribution 
chain reaches districts/cities. The distribution process to 
the service level is the DHO authority.

The distribution of HIV Logistics to service units 
is carried out by the Pharmacy Installation of DHO. 
Before 2017, the decentralization of logistics from 
the Province was channeled to districts/cities through 
hospitals. Since 2017, the logistics of HIV originating 
from the Provincial Health Service has been submitted 
to the Pharmacy Installation of DHO. Hospitals and 
health centers as HIV/AIDS service units every month 
make logistical requests for HIV/AIDS to the Pharmacy 
Installation of DHO by entering LBPHA reports10.

The dissemination of mass media is done in 
collaboration with other government agencies and 
NGOs. It is expected that the decentralization of logistics 
can also be carried out at the District level by the DHO. 
District decentralization gives the District authority to 
regulate drug needs, regulate reserves, distribution and 
monitor records and reporting11.

Discussion
Community Empowerment

The current community empowerment in the 
implementation of the HIV/AIDS prevention program 
at the Jayawijaya DHO is the involvement of Posyandu 
cadres. Posyandu cadres are trained and given monthly 
incentives. In addition to carrying out their duties at the 
Posyandu, some cadres also carry out activities related to 
the HIV/AIDS program. This happened to the cadre of 
the working area of the Polebaga Health Center, where 
cadres acted as PMOs for HIV sufferers. This effort was 
successful where the Polebaga Health Center reached 
zero for HIV sufferers who were lost to follow-up. 
Community activity is also shown in the Asokobal health 
center work area, where there are groups of mothers who 
routinely provide information to the public about HIV/
AIDS under the direction of the church pastor.

However, the community empowerment model 
that took place in Pelebaga and Asolokobal Health 
Centers was not carried out by other Puskesmas in the 
working area of the Jayawijaya District Health Office. 
Some Puskesmas do not encourage cadres to be actively 
involved in HIV/AIDS programs. In fact, the presence 
of cadres from the local community is needed to assist 
patients who are undergoing HIV counseling and testing 
until the treatment stage.

The results of this study also found that the 
community had not been involved in the HIV/AIDS 
program planning process. The cultural approach is one 
of the factors that must be considered in HIV/AIDS 
prevention programs12. Cultural approaches must be 
encouraged in health development in Papua, including 
HIV/AIDS prevention programs. The tracking process 
of people with HIV/AIDS who lost to follow-up cannot 
be done without involving community leaders and 
religious leaders in the community/village environment. 
So, this needs to be considered in order to increase 
patient retention of treatment.
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How far the commitment of regional governments 
not to tackle HIV/AIDS cannot be separated from the 
interaction and communication between stakeholders 
in Jayawijaya District, both government and non-
government sectors. This must be a concern because the 
commitment and policies of the local government are 
basically the results of the communication process over 
the HIV and AIDS problems faced by the Jayawijaya 
Regency government. Communication between 
stakeholders will influence other needs such as financing, 
provision of human resources, and others. Sectoral ego 
is still an obstacle in HIV/AIDS prevention programs13.

Logistic
The logistics management of the program includes 

planning, procurement, storage, distribution, use 
and supervision of drugs and medical equipment 
for prevention, diagnostics, and therapy. Logistics 
management in the health system is carried out by the 
Ministry of Health and DHO.

The procurement of drugs and medical equipment 
for HIV/AIDS prevention and therapy is currently still 
dependent, especially from foreign aid, except ARVs 
and some reagents prepared entirely by the Ministry of 
Health. In general, policies related to pharmaceutical 
preparations are regulated in Government Regulation 
No. 72/1998 concerning Safeguarding of Pharmaceutical 
Preparations and Medical Devices, which mandates the 
procurement of methadone and ARVs prepared by the 
central government.

Knowledge, access to ARVs and compliance are 
very important in maintaining the quality of PLWHA. In 
a previous study14, there were differences in knowledge, 
access to ARVs and compliance before and after the 
provision of ARV-based health education interventions 
and compliance of the Support Group (CAASG) in 
PLWHA in Bulukumba. In addition to procurement by 
the Central Government, HIV/AIDS logistics was also 
conducted by the Jayawijaya District Health Office. The 
types of logistics held by the Department of Health are 
consumables, consumables, and CD4 cartridges. Some 
types of logistics are also assisted by foreign donors 
to back up the types of logistics that are lacking or not 
available.

Jayawijaya District Health Office implements SOP 
for distribution to service units. Each Puskesmas is 
required to submit LBPHA reports on the 25th of each 
month for logistical requests tailored to the number of 

HIV/AIDS sufferers at each Puskesmas. The problem 
that arises in connection with the distribution of logistics 
to the Puskesmas is the delay of the Puskesmas in 
entering LBPHA reports. This delay is caused by more 
workloads held by HIV/AIDS program holders at the 
Puskesmas.

Some HIV/AIDS program holders not only handle 
and prepare reports for HIV/AIDS, but also for other 
diseases such as tuberculosis and malaria. The problem 
of storage, supervision and the process of using logistics 
is still a problem in some Puskesmas. This was found 
in several health centers whose reagent logistics for 
diagnostic tests reached the expired date. The problem 
is that the reagent is still stored in the pharmaceutical 
drug storage rack that will be used. This shows that the 
logistics of HIV/AIDS has not been carried out by the 
Health Office to ensure the logistics available for use by 
Puskesmas are in accordance with HIV/AIDS service 
standards. The presence of expired reagents also shows 
the presence of unused reagents with two reasons, the 
number of reagents requested is not in accordance with 
the estimated number of cases and the level of reagent 
used by Puskesmas staff was low. This is also influenced 
by the high number of HIV/AIDS patients who are lost 
to follow-up.

Conclusion
Community empowerment, in the context of the 

HIV/AIDS prevention program, involved local NGOs 
to support the success of the program. Some NGOs 
routinely carry out activities of HIV/AIDS with financial 
assistance from KPAD.

The logistics of the HIV/AIDS prevention program 
in Jayawijaya originates from the Central Government, 
procurement by the Health Office and international 
NGO assistance. Logistics distribution of HIV/AIDS 
starting from Provincial level to the public health center 
and hospitals is run through a one-stop system based 
on patient data and proposed needs, and routinely 
distributed every month.
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Introduction
The diabetes mellitus is currently a major cause of 

cause of death especially in developing nations1, 2 like 
ours. Its prevalence has quadrupled in the past three 
years, with type 2 diabetes mellitus (T2DM) constituting 
most cases of diabetes3. T2DM is caused by insulin 
resistance resulting in hyperglycaemia4. Uncontrolled 
and prolonged hyperglycaemia is associated with 
complications such as diabetic neuropathy, nephropathy 
and retinopathy, peripheral arterial disease, stroke to 

mention but a few5, 6. To mitigate these complications 
and associated mortality, glycemic control remains 
the mainstay objective in management of T2DM (Jay 
and Skyler, 2004). Therefore every hand must remain 
on desk until the fight against T2DM is won, and the 
importance of protecting the body from hyperglycaemia 
through glycemic control cannot be overemphasized. 
No threshold of blood glucose within T2DM patients 
has been termed risk of diabetic complications, hence 
the primary aim in treatment of T2DM is to reduce and 
keep blood glucose level within normal or near normal 
range7.

Several efforts have beamed towards achieving 
glycaemic control among diabetes patients as proved 
by the invention and approval of Bydureon BCise 
(exenatide) in the year 2017. Similarly, several 
measures of monitoring hyperglycaemia have evolved 
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Long term aerobic exercise is beneficial for combating hyperglycaemia in T2DM patients, however, little is 
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over the years including the familiar fasting blood 
glucose, oral glucose tolerance test and random blood 
glucose, glycated haemoglobin, fructosamine8, with 
each being unique in what it measures. For example, 
glycated haemoglobin test is a measurement of glycated 
haemoglobin indicating average blood glucose over 
the past two to three months, while fructosamine test 
measures glycated protein indicating average blood 
glucose level over the past two or three weeks8,9. 
Although efforts to achieving glycaemic control through 
medications are appreciable, persistent and fluctuating 
hyperglycaemia seen in poorly managed T2DM patients 
continues to demand for complementary intervention 
and lifestyle modification.

Regular exercise is currently of the mainstay in 
management of vascular risk factors including diabetes10. 
In fact, an epidemiologic study indicates that an active 
physical is protective of impaired glucoses tolerance and 
non-insulin dependent diabetes11. According to Praet 
and Van loon12, physical activity is one of the most 
important factors in the treatment of T2DM, and studies 
have shown that increasing level of physical activity is 
effective for reducing insulin resistance13. Specifically, 
aerobic exercise has been found to decrease subclinical, 
chronic inflammation and improves endothelial function 
owing to reduction in visceral obesity thus improving 
insulin sensitivity and attenuating hyperglycaemia14. 
There is no doubt that aerobic exercise is beneficial in 
achieving glycemic control in type 2 diabetes mellitus 
through improving insulin sensitivity, however, little 
is known about the acute effect of aerobic exercise on 
hyperglycaemia in this populace. Ascertaining this 
might be useful in managing acute rise in blood glucose 
level seen in poorly managed type 2 diabetes patients 
in our environment. The main objective of the study is 
to determine the effect of single bout interval aerobic 
exercise on blood glucose level in T2DM patients.

Materials and Method: A sample of sixty six 
T2DM patients participated in this interventional 
study. Ethical approval was obtained from the Health 
Research and Ethics Committee of the University of 
Nigeria Teaching Hospital, Enugu. Su were recruited 
based on the following inclusion criteria: being 
medically and mentally stable, referred to attending 
outpatient physiotherapy clinic, on prescribed oral 
hypoglycemics and diabetes exchange diet, and blood 
pressure <140/0mmHg. Subjects who were pregnant, 
on antidepressant, had chest pain or insufficient aerobic 
capacity following exercise testing were all excluded. 

A simple random sampling without replacement was 
used in allocating subjects into exercise group (A) and 
control group (B). Subjects were asked to pick a number 
from a box which contained equal numbers allocated 
to groups A and B. The number they chose decided 
their assignment into either A or B. Sample size was 
computed using Cohen’s sampling table15. At effect 
size of 0.4, degree of freedom of 1 and power (β) of 
0.9, minimum sample size of 40 subjects was obtained. 
The procedure for data collection involved explaining 
the aims of the research to each participant after which 
the consent for participation was sought and obtained. 
Socio-demographic characteristics such as age and sex 
were assessed thereafter.

Assessment of blood glucose level: Three 
measures of blood glucose level of glycaemic control 
were used namely HbA1c, FGB, and fructosamine. Both 
HbA1c and fructosamine tests were conducted with 
the Spectrum Lab Enugu Nigeria following standard 
laboratory procedures. Specific protein analyzer was 
used to assess HbA1c16 whole color spectrophotometry 
was used to quantify fructosamine17. We measured FBG 
using the Accucheck glucometer following standard 
practice18. The assessment was done before and after 
the intervention. HbA1c is the gold standard test in 
monitoring long-term control of diabetes mellitus19. 
HbA1c reflects the average blood glucose level over the 
past 3 months17, while fructosamine relates to average 
levels of glucose during the preceding 1 to 3 weeks.

Exercise stress test: The Young Men Christian 
Association (YMCA) sub-maximal cycle ergometer 
test protocol was used to assess subjects’ aerobic 
capacity20, 21. The YMCA protocol uses two to four 
3-minutes stage of continuous exercise, two Heart Rate 
(HR)-power output data points needed (steady state 
HR) of between 110 and 150 beats/min. However, in 
this study, we used four 6-minutes stage of continuous 
exercise. Exercise test started with a five minute warm 
up at zero resistance in order to acquaint the subjects 
with the cycle ergometer. The test was done following 
the aforementioned protocol. At the end of the test, five 
minute recovery period (cool down) at zero resistance 
pedalling was administered. Post exercise BP and HR 
were monitored and recorded.

The intervention procedures: The intervention 
constituted cycle ergometer interval aerobic exercise 
performed at sub-maximal intensity of between 50-70% 
of subjects’ HRmax. The work/rest ratio was 1:120, 21. 
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The intervention was interspaced with warm-up and 
cool-down periods of 5minutes each during which 
subjects pedalled at a slow speed and zero resistance. 
The starting workload was 100kgm (17 watts), which 
was increased at a pedal speed of 50rpm-100rpm 
to obtain 50-70% of subject’s specific HRmax. The 
exercise duration was 48minutes (four 6-minutes work 
interspaced with 6 minute rest). The training session 
was concluded with a cool-down period of 5 minutes. 
At rest intervals, subjects pedalled at zero resistance. 
The trainings were done in the morning hours between 
8.00am and 11am.

Data analysis: Descriptive statistic of frequency, 
mean and standard deviation were used to summarize the 
data. Independent t-test was used to test for difference 
in blood level glucose between the exercise and control 
groups before and after exercise. Multivariate analysis 

was conducted to control for the baseline difference in 
age and FBG between the exercise and control groups. 
Data was analyzed using SPSS version 23, with α set at 
0.05.

Findings
Results: A total of 40 age and sex matched T2DM 

patients participated in this study. The mean weight, body 
mass index were 74.40±11.24kg and 26.15±3.91Kg/
m2 respectively. Results show there was significant 
difference in age between experimental and control 
group (P< 0.05) thus underscoring the need for its 
modulating effect to be controlled appropriately. There 
was no significant difference in baseline values of each 
of anthropometric and cardiovascular characteristics 
between the exercise and control groups (P> 0.05) 
(Table 1).

Table 1: Anthropometric and cardiovascular characteristics of the subjects

Anthropometrics Group Mean ± SD P-value Grand Mean ± SD

Age (years)
Exp 53.20±8.17

0.022* 56.00±7.86
Control 58.80±6.60

Weight (Kg)
Exp 76.00±12.05

0.373 74.40±11.24
Control 72.80±10.43

Height (meters)
Exp 1.68±0.07

0.671 1.69±0.10
Control 1.69±0.12

Body Mass Index
Exp 26.67±3.43

0.410 26.15±3.911
Control 25.64±4.37

SBP
Exp 125.10±18.66

0.256 128.20±17.07
Control 131.3±15.12

DBP
Exp 82.45±8.15 0.351

81.25±8.02
Control 80.05±7.92

PR
Exp 83.50±11.11

0.478 82.48±9.00
Control 81.45±6.37

    *=significant (P<0.05)

Regarding baseline values of the selected measures of blood glucose level, the exercise group had significantly 
higher blood glucose level as measured by FBG (P< 0.05) (Table 2).

Table 2: Baseline values of markers of glycaemic control

Variable Group 
(Without Adj)

Mean±SD 
(Age-Adj value) P Mean±SD P

Fasting Blood Sugar
Exp 144.50±44.25 0.000*

142.12±8.65 0.004*
Control 101.90±15.96 106.67±12.60

HbAc1
Exp 6.53±1.70 0.986

6.49±0.40 0.891
Control 6.52±1.83 6.392±0.58

Fructosamine
Exp 15.01±5.90 0.474

15.17±1.39 0.53 
Control 13.58±6.56 12.12±2.03

*= significant at p<0.05, HbAc1 = Glycated Hemoglobin; adj=adjusted
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To control for this difference observed in table 2, 
we used a non-radical approach by calculating of post-
exercise treatment effect (PTE) i.e difference between 
pre and post-exercise score. Results showed that the 

exercise group had significantly lower blood glucose 
level as measured by FBG and fructosamine (P< 0.05) 
(Table 3).

Table 3: Effects of single bout interval aerobic exercise on blood glucose level

Variable Group 
(48min Post) Mean±SD P Mean±SE 

(48min PTE) P

FBS
Exp 117.85±33.46 0.642

-26.65±31.54 0.003*
Control 112.90±33.43 9.00±39.70

HbAc1
Exp 6.49±1.35 0.696

-0.40±0.21 0.367
Control 6.70±1.89 0.18±0.47

Fructosamine
Exp 328.05±190.68 0.247

28.80±57.53 0.000
Control 396.50±177.17 -33.15±29.8

*= Significant (P<0.05)

Discussion
In this study, single bout interval aerobic exercise 

reduced blood glucose level measured by FBG. The 
lower FBG found in exercise group suggests that single 
bout interval aerobic exercise effectively attenuates the 
level of circulatory non protein-bound blood glucose 
T2DM patients22. Similar non-Nigerian study have 
revealed that single bout of moderate aerobic exercise 
lasting for 15minutes, 30minutes or 60minutes resulted 
in declined FBG in T2DM24. Exercise increases glucose 
uptake by the muscles and enhances the ability to 
store glucose. Aerobic exercise is known to enhance 
cellular respiration in skeletal muscles25, and this may 
explain the decrease in blood glucose level found in 
this study. According to Sirisha27, factors involved in 
the mechanism of improved glucose uptake during and 
after exercise include increasing rate of blood flow to 
the exercising muscle, a change in energy status of the 
muscle and increase in insulin binding. In addition to 
a few similar previous findings on the subject of this 
study, it might suffice to opine that a single bout interval 
aerobic exercise could act a useful adjunctive first-aid 
for sudden rise in blood glucose level seen in poorly 
managed T2DM patients in our environment.

Unlike FBG, the fructosamine measures average 
blood glucose level over the past two or three weeks8,9. 
The fact that single bout interval aerobic exercise 
decreased fructosamine level in T2DM patients 
indicates that single bout interval aerobic exercise could 
mobilize glycated protein38. The mechanisms through 
which aerobic exercise reduce glycated proteins are 
proposed to include biochemical adaptations (regulating 

mitochondrial proteins involving respiratory system, 
increasing glucose production and Glut4 protein), 
skeletal muscles structural adaptations and systemic 
effects on physical activity29. The resistance component 
of interval exercise is an important determinant of the 
study output by stimulating skeletal muscles for glucose 
uptake.

Finally, that single aerobic interval aerobic exercise 
of 48minutes duration did not result in change in blood 
glucose measured by HbA1c shows that the reduction in 
blood glucose level recorded by FBG and fructosamine 
is small or perhaps the exercise effect on concerned 
systems is short-lived. This supports the theory that 
HbA1c is a measure of average blood glucose level over 
the past 3months8, 16, and cannot detect small difference 
in blood glucose level30.

Conclusion
In conclusion, interval aerobic exercise reduces 

blood glucose level but the reduction small. We 
recommend single bout interval aerobic exercise as a 
first aid adjunct therapy in management of acute rise in 
blood glucose level.
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Effectiveness of Neuromuscular Therapy and Active Release 
Technique in Young Adults with Piriformis Tightness
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Abstract
Aim: To compare the immediate effects between Neuromuscular therapy, Active release technique and 
Stretching among the individuals with piriformis tightness.

Method: A total of 42 male subjects between the age group 18-25 years with piriformis tightness were 
equally allocated to receive Neuromuscular therapy (Group A), Active release technique (Group B) and 
Stretching as conventional management (Group C). Outcome assessment for piriformis tightness included 
Visual analogue scale (VAS) for pain measurement, Oswestry disability index (ODI) and Hip internal 
rotation ROM (range of motion).

Result: All the interventions significantly improved VAS, ODI and Hip IR ROM immediately post treatment 
within groups whereas the inter group analysis showed significant difference in Hip IR ROM between 
groups but no significant difference was found in VAS and ODI.

Conclusion: Neuromuscular therapy and Active release technique both were effective than Stretching, but 
the mean difference of Neuromuscular therapy is superior in treatment of piriformis tightness followed by 
Active release technique and Stretching respectively.

Keywords: Piriformis tightness, Piriformis syndrome, Myofascial release, Muscle energy technique, Active 
release technique, Stretching, trigger points.

Introduction
The prevalence of piriformis tightness in healthy 

sedentary workers of Kolkata, India, was found to 
be present in 79.5%1. Occupations which deals with 
prolonged sitting work are prone for piriformis muscle 
tightness2. There are various factors responsible for 
piriformis muscle tightness which are as follows: 
Piriformis is the postural type of muscle which is 

overactive in nature1, Overactivity leads to weakness as 
well as tightness of muscle1, The muscle is composed 
of type-1 fibers. Which has property of shortness or 
tightness when the muscle become abnormally stressed. 
The synergistic activation of piriformis may also result in 
piriformis tightness1. Tightness may results in restricted 
hip joint range of motion and reduced flexibility. This 
may leads to limit the activities of daily living of an 
individual3.

When the muscle becomes taught it creates pressure 
on sciatic nerve, resulting in compression of sciatic 
nerve6,7 and causes buttock and leg pain5. This condition 
is known as piriformis syndrome, which is up to 36% 
among the patients with low back pain4. Piriformis 
syndrome can be caused due to occurrence of myofascial 
trigger points in piriformis muscle which is present at 
the level of greater sciatic notch or on the belly of the 
piriformis muscle8.

Corresponding Author 
Khushboo Chotai, Assistant Professor 
Department of Sports Physiotherapy, Faculty 
of physiotherapy, Krishna Institute of Medical 
Sciences ‘Deemed to be’ University, Karad-415110, 
Maharashtra, India 
Phone No: 8668461629 
e-mail id: khushboobathia72@gmail.com

10.5958/0973-5674.2019.00163.1



Indian Journal of Physiotherapy and Occupational Therapy, October-December 2019, Vol. 13, No. 4  213

Hip internal rotation range of motion was 
significantly lesser than hip external rotation range of 
motion9. The normal hip internal rotation ROM is 350-
400, whereas external rotation is 450-500 26. A study 
showed that low back pain patients shows limited active 
hip internal rotation of dominant side10.

Physiotherapy management for piriformis 
pathology includes application of heat therapy and 
ultrasound therapy in conjunction with stretching of 
piriformis muscle shows good effect on treatment. Also 
manual therapy approaches like myofascial release 
(MFR), muscle energy technique (MET), Active 
release technique are also shows beneficial effect on the 
treatment of soft tissue.

Neuromuscular therapy comprises of combination 
of MFR with MET. MFR is a soft tissue mobilization 
technique. This technique involves specifically guided 
low load, long duration mechanical forces to manipulate 
the myofascial complex, intended to restore optimal 
length, decrease pain and improve function23. MET is 
a soft tissue manipulation that incorporate precisely 
directed and controlled, patient initiated, isometric 
and/or isotonic contractions, designed to improve 
musculoskeletal function and reduce pain19.

The Active release technique (ART) is a manual 
therapy used to recover function of soft tissue and 
in many ways similar to traditional ‘Pin and stretch’ 
techniques11. Technique works on a variety of muscle, 
tendon, ligament, fascia and nerve tissues. In this 
technique deep pressure is applied over the tender point 
(trigger point) in a shortened position of the muscle and 
then patient is asked to actively take it in an opposite 
lengthened position. This will break the adhesions and 
restores the proper texture, elasticity and functions of 
soft tissues24.

Individually both ART and NMT were found to be 
effective in different conditions but No studies till date 
have compared the effect of ART with Neuromuscular 
therapy in individuals with piriformis tightness. The aim 
of the study was to examine whether the Active release 
technique, Neuromuscular therapy or Stretching would 

lead to better clinical outcomes in the management of 
piriformis tightness.

Materials and Methodology
The Experimental study was conducted at 

physiotherapy department of Krishna college of 
physiotherapy. After getting ethical clearance from the 
institutional ethics committee informed consent were 
taken from all the participants. 42 male participants 
of age 18-25 years who had piriformis tightness of 
dominant side were recruited for the study. Participants 
having Tenderness over buttock, Limited hip IR ROM 
and Positive FAIR test8 with positive stretch test 
were included and participants with recent fracture 
and surgery of lower extremity, inflammatory joints 
and joint instability or any soft tissue injuries past 6 
months were excluded from the study. The demographic 
information of the subjects were taken. By using random 
sampling method the participants were divided into 3 
groups by chit method; Group A received NMT (Fig.1 
a& b), group B received ART (Fig. 2 a& b) and group 
C received stretching of the piriformis muscle (Fig. 3). 
For application of NMT, The patient was positioned 
in prone lying, close to the edge of the table, knee was 
flexed at 90 grasping the ankle and hip joint was brought 
to internal rotation. The therapist placed his elbow tip 
gently on to the central area of the muscle belly, where 
an active trigger point was common. A degree of 
compression was applied via the elbow for 5-7 sec while 
the muscle was kept at a reasonable but not excessive 
degree of stretch. Contact was maintained on the point 
but pressure was eases and patient was asked to introduce 
an isometric contraction for 5-7 secs to piriformis by 
bringing the lower leg towards external rotation against 
resistance. After the cessation of contraction patient 
was asked to relax, the lower limb was taken to its new 
resistance barrier and same procedure was repeated. The 
procedure was repeated 5-7 times until no further gain 
was achieved25. ART was also applied with patient in 
prone lying, knee was flexed at 90. The therapist placed 
his elbow tip on trigger points and direct pressure was 
applied, patient was then asked to do internal rotation of 
hip, in order to achieve lengthening of the muscle. This 
was repeated 5-7 times11.
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 Fig. 1(a) Neuromuscular therapy Fig. 1(b)

  

 Fig. 2(a) Active release technique Fig. 2(b)

Fig. 3 Stretching
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VAS, ODI and hip IR ROM were used as the 
outcome measures and assessment was taken pre as 
well as immediately post treatment. VAS was taken by 
asking the subjects to mark their pain level on the 10 
cm line which indicates starting point as a no pain and 
ending point as a worst pain. For ODI, the questionnaire 
was given to the subjects and they were asked to submit 
it after filling it, and the hip IR ROM was measured by 
goniometer and patient’s position was in prone lying, 
The fulcrum of the goniometer over the anterior aspect 
of patella, proximal arm placed perpendicular to the floor 
and distal arm over the anterior midline of the lower leg.

Materials used: VAS scale, ODI questionnaire, 
Universal Goniometer.

Results/ Findings
•	 Descriptive data of outcomes are shown in table no. 

1 & 2. The intra group analysis was done by using 
paired- t test. The inter group analysis was done 
by using ANOVA test & for post test comparison 
between 3 groups, Dunn’s multiple comparison test 
was used. p< 0.05 with 95% confidence interval was 
considered statistically significant and p<0.0001 
considered as extremely significant.

Table 1: Intra group analysis of NMT, ART & Stretching groups.

Outcome 
measures

NMT Mean±SD ART Mean±SD Stretching Mean±SD
Pre 

treatment
Post 

treatment p- value Pre 
treatment

Post 
treatment p- value Pre 

treatment
Post 

treatment p- value

VAS 3.84±2.44 2.46±1.476 <0.0001 4.14±2.17 2.929±1.426 <0.0001 4.14±1.46 2.864±1.065 <0.0001
ODI 2.14±1.29 0.50±0.51 0.0016 2±1.61 0.50±0.51 0.0016 1.92±0.26 1.000±0 -
Hip IR ROM 25.28±5.82 14.071±2.973 <0.0001 28.57±3.298 8.714±1.4900 <0.0001 28.78±2.833 4.714±1.139 <0.0001

Table 2: Inter group analysis of NMT, ART & Stretching groups.

Outcome 
measures

VAS Mean±SD ODI Mean±SD Hip IR ROM Mean±SD
Pre treatment Post treatment Pre treatment Post treatment Pre treatment Post treatment

NMT 3.84±2.44 1.45±1.27 2.14±1.29 1.64±1.51 25.28±5.823 39.35±5.372
ART 4.14±2.17 1.21±0.99 2±1.61 1.5±1.22 28.57±3.298 37.28±3.24
Stretching 4.14±1.46 1.20±0.44 1.92±0.26 0.92±0.26 28.78±2.833 33.5±3.345
p- value 0.7204 0.8863 0.5214 0.1907 0.0261 0.0003

Discussion
In this study, Mean Age of Groups A, B and C 

were 21.5, 22 and 21.21 respectively, which was not 
significant.

Within group analysis of NMT group showed the 
mean difference in VAS 2.464±1.476 ( p <0.0001), Mean 
difference in ODI 0.5000±0.5189 (p= 0.0016) and Mean 
difference in Hip IR ROM 14.071±2.973 (p <0.0001) 
(Table.1). Similarly, study by Mane, demonstrated 
extremely significant improvement in VAS score with 
mean difference 1.1±1.258 (p <0.0001), and ROM with 
mean difference is 36.933±4.148 (p <0.0001), when MFR 
was given to the patient with upper trapezitis18. Another 
study by Sehgal, also demonstrated improvement in 
shoulder IR ROM with p value is extremely significant 
when muscle energy technique was given to the athletes 
with glenohumeral internal rotation deficit19. The 
probable reason for improvement in joint ROM and 

reduce pain could be due to decrease in overactivity of 
myofascial tissue this could be because of application of 
pressure to the trigger points causing the Golgi tendon 
organs to elicit an inhibitory effect on the muscle, 
allowing it to become less tense and ultimately leading 
to increased joint ROM and decrease pain sensation12.

ART group showed the mean difference in VAS 
2.929±1.426 (p<0.0001), Mean difference in ODI 
0.5000±0.5189 (p=o.oo16) which was very significant 
and Mean difference in Hip IR ROM 8.714±1.490 
(p<0.0001) (Table 1). Study by Robb, demonstrated 
immediate improvement of muscle pressure pain 
threshold with mean difference is 5.3±0.99 (p <0.0001), 
when ART was used to treat 9 male ice hockey players 
with adductor strain13. Similarly, in a study by Tak, 
ART on gluteus medius of a patient with low back 
pain for 3 weeks resulted in significant improvement 
of the patient’s VAS score and pressure pain threshold 
(p<0.05)14. Additionally, a study by Kim, ART on 
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patients with chronic neck pain resulted in the significant 
improvement of ROM, Neck disability index and VAS 
(p<0.05)20. Although our target area differed from 
these studies, significant improvement was observed 
in the VAS score and ROM after using ART to treat 
the piriformis muscle in the present study. Probable 
reason for increase ROM and reduce pain could be due 
to breakdown of scar tissue adherent to the soft tissue 
which is responsible for limitations of movement15.

Stretching group showed the mean difference in VAS 
was 2.864±1.065 (p<0.0001), The mean ODI decreased 
from1.92 to 0.92. The mean difference in Hip IR ROM 
was 4.714±1.139 (p <0.0001) (Table 1). Similarly, study 
by Mulla, also found the extremely significant results by 
stretching of piriformis muscle. He found decrease in 
pain and increase in the joint ROM by applying stretching 
on the tight piriformis muscle (p <0.0001) 16. Probable 
reason for increase ROM and reduce pain could be due 
to the facilitation of the Golgi tendon organ which may 
produce inhibition of the muscle that is stretched, occurs 
due to slow static stretch.17

Inter group analysis as shown in table 2. revealed not 
statistically significant value of VAS with p=0.8863 and 
ODI with p=0.1907. Only Hip IR ROM was found to be 
significant with p =0.0003. A study by Kage., revealed 
extremely significant values of VAS (p<0.0001) on 
subjects with plantar fasciitis21. Another study shows 
extremely significant results of VAS, NDI and Cervical 
ROM, when comparing ART with MFR given to the 
patients with upper trapezius spasm for 7 days 22. 
Additionally, previously mentioned study demonstrated 
significant results in shoulder IR ROM on comparing 
effect of MET with stretching, MET was found to be 
better than stretching 19. It could be stated that long 
term protocol and follow up may be more effective. 
Post test comparison between the 3 groups showed not 
statistically significant results of VAS and ODI except 
Hip IR ROM. Comparison of group A with B shows not 
statistically significant result with p> 0.05, Comparison 
of group A with C shows extremely significant result 
with p< 0.0001 whereas, comparison of group B with 
C shows significant result with p< 0.05. In the present 
study mean difference of NMT was found to be greater 
than ART in increasing ROM, the reason apart from its 
physiological effect, may be because in NMT we have 
given MFR along with MET and this technique was 
given passively whereas, in ART subjects compression 
was applied at the trigger points and subjects have 
actively involved themselves in movement.

We observed that all the three techniques were 
equally effective and there was no statistical significance 
seen in VAS and ODI whereas, for hip IR ROM, 
Neuromuscular therapy and active release technique 
where equally effective and shows not statistically 
significant result but both the techniques were found 
to be statistically significant and more effective than 
Stretching.

Conclusion
Neuromuscular therapy and Active release 

technique both were effective than Stretching, but the 
mean difference of Neuromuscular therapy is higher 
in treatment of piriformis tightness followed by Active 
release technique and Stretching respectively. However, 
study with larger population may prove the significant 
difference in NMT and ART.
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Abstract
Objective: To determine the effect of bilateral upper limb task training on a hemiplegic upper limb in early 
rehabilitation after stroke.

Study Design: Single blinded, Randomized controlled trial.

Method: 100 stroke patients were screened for eligibility. 30 patients were eligible and randomized equally 
into intervention group and control group. Both the groups received standard care treatment for 30 minutes 
once a day. Intervention group received bilateral upper limb task training for 20 minutes once a day for a 
week with 10 repetitions of 2 sets of each task.

Outcome measures: The action research arm test, nine-hole peg test and functional independence measures. 
Measurements were taken on admission and discharge.

Results: Difference (discharge-admission) in ARAT, FIM were higher for intervention group (16.400.72, 
35.3310.21) and Difference (admission- discharge) in NHPT was higher for intervention group (12.667.13). 
Between the group comparison of ARAT, NHPT were not found to be statistically significant (p=.608, 
p=.787) whereas FIM (p=.001) is considered to be highly significant statistically. Highly significant effect 
size of 1.335 is obtained for FIM score, but a non- significant effect size of 0.189, 0.009 is obtained for 
ARAT and NHPT scores respectively.

Conclusions: Bilateral upper limb training shows improvement in achieving functional independence in the 
activities of daily living, but no significant improvement in the grasp, grip, pinch, gross movements and fine 
dexterity.

Keywords: Bilateral upper limb training, stroke, early rehabilitation. Functional independence measure 
(FIM), Action research arm test (ARAT), Nine-hole peg test (NHPT).

Corresponding Author 
Dr. Purusotham Chippala 
Associate Professor, Department of Neuro 
Physiotherapy, Nitte Institute of Physiotherapy, NITTE 
(Deemed to be University), Medical Sciences Complex, 
Deralakatte, Mangaluru (D.K.), Karnataka, India 
Telephone/Mobile: +91 9916460185 
e-mail: chippala_puru@nitte.edu.in

in rural areas and for urban areas it was estimated to 
be from 334-424 per 1,00,000. The adjusted annual 
incidence per 1, 00,000 of stroke was 124 in rural areas 
and 145 in urban areas.1

Bilateral upper limb task training is a non-specific 
phrase for a number of different training techniques 
which uses both upper limbs to complete a task. Peter 
Langhorne et al. did a systematic review of motor 
recovery after stroke. The study concluded that the 
bilateral upper limb task training improved dexterity and 
grip strength in patients with arm dysfunction. 2

Introduction
In India, the overall age adjusted prevalence rate for 

stroke was estimated to lie between 84- 262 per 1,00,000 

10.5958/0973-5674.2019.00164.3
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While many patients recover ambulatory functions 
after severe hemiplegia, restoration of arm motor skill 
has been often incomplete. Bilateral upper limb task 
training can improve the upper limb motor function 
and this is of great importance because lack of arm 
movement control directly affects independence in the 
activities of the daily living which is the primary goal of 
neuro-rehabilitation in patients with the stroke.

Objective of the Study: To determine the effect of 
the bilateral upper limb task training on the hemiplegic 
upper limb in early rehabilitation after stroke.

Method
This study was a single blinded, randomized 

controlled trial. 100 stroke patients were screened for 
eligibility from a private general hospital in Mangalore, 
India. 30 stroke patients were randomized equally into 
the intervention group and control group based on 
computer generated; randomization procedures using 
a concealed opaque envelop method. Selected patients 
had signed an informed consent form.

The patients included in the study were between 45 
to 85 years old, male and female, both ischaemic and 
haemorrhagic type of stroke, acute unilateral stroke 
confirmed on computed tomography scan and ability to 
participate in 30 minutes of physiotherapy sessions.

The patients excluded in the study were having 
severe hemi neglect, aphasia, cognitive impairment, 
previous stroke related disability, pre-morbid ipsilateral 
arm impairment, hemiplegic shoulder pain and those 
patients who were not willing to give consent.

Bilateral upper limb task training (Intervention 
group) lasted for 20 minutes per day other than the 
standard care, 6 days per week or till their hospital stay 
having 10 repetitions of 2 sets of each task once a day.

In bilateral upper limb task training group, 
the participants practiced 5 tasks like the bilateral 
proprioceptive neuromuscular facilitation activities3, 
patient moving his clasped hands to mouth4, elevation of 
the arms with clasped hands, patient clasping the hands 
and turning towards sound side keeping shoulder well 
forward 4 as well as patient clasping the hands and turning 
towards affected side keeping shoulder well forward4 
other than the standard care treatment explained below.

The standard care treatment (Control group) 
involved the proprioceptive neuromuscular facilitation 

stretch, the proprioceptive neuromuscular diagonal 
patterns unilaterally, 3 active and passive range of 
motion exercises, positioning, bridging, rolling, sitting, 
side sitting, standing and walking.5,6

Data was collected using the action research arm 
test, nine-hole peg test and functional independence 
measure on the day of admission and discharge for both 
intervention as well as the control group.

Action research arm test (ARAT) assess the ability 
to handle objects with 19 items divided into 4 subscales 
of grasp, grip, pinch and gross movement by using a 
4-level ordinal scale ranging from 0 to 3.A total score 
of maximum 57 indicates normal performance. 7, 8 Nine-
hole peg test (NHPT) is a time test of manual dexterity. 
Participant’s place 9 pegs in nine holes and then 
remove as quickly as possible. The time is measured in 
seconds and a lower score indicates better dexterity.9, 10 

Functional independence measure is a data set designed 
to assess functional independence, which includes 18 
items, each with a maximum score of 7 and a minimum 
score of 1. The area examined includes self-care, 
sphincter control, transfer, locomotion, communication 
and social cognition making it a total score of 126. 11, 12

Statistical analysis: Data were normally distributed 
so mean and standard deviation was used for descriptive 
statistics.

1. Descriptive statistics, including the mean, standard 
deviation and percentages were done for basic 
characteristics of acute stroke patients. The chi 
square test was used to calculate the significance 
between the sex and the side affected.

2. Inferential statistics

•	 Paired t test was used to compare within the group 
difference of the intervention group and a control 
group of ARAT, NHPT and FIM.

•	 Independent student t test was used to compare 
between the group difference of intervention and 
control group of ARAT, FIM and NHPT.

•	 Effect size was calculated using Cohen’s d formula 

d
M M

S pooled
�

�1 2

( ) 

Where M1 = Intervention group, M2 = Control group

S pooled = pooled standard deviation.
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p value less than 0.05% probability was considered 
to be statistically significant.

Statistical analysis was done using the SPSS 16.00.

Table1: Descriptive statistics of age, sex, hand dominance, side affected and the type of stroke of the 
Intervention group and the control group.

Characteristics Intervention (n=15) n (%) Control (n=15) n (%) p-value
Age
Mean (S.D)

60(9.35) 60.86(9.96) .808a

Sex
Male 10(66.7) 10(66.7)

1.00b
Female 5(33.3) 5(33.3)

Hand dominance (Right) 15(100) 15(100) NA

Side Affected
Right 8(53.3) 6(40)

0.464b
Left 7(46.7) 9(60)

Type of stroke (Thrombotic) 15(100) 15(100) NA

   SD=Standard Deviation, a= Analyzed by Independent Student ‘t’ test, b= Analyzed by Chi Square test

Table 2: An independent student test used to compare between the group differences of 
ARAT, FIM and NHPT.

Group n Mean Std. 
Deviation

Mean 
Difference

95% Confidence 
Interval of the 

Difference t p-value

Lower Upper

ARAT Difference 
(Discharge-Admission)

Intervention 15 16.40 9.61
2.60 -7.65 12.85 .519

.608
Control 15 13.80 16.84

FIM Difference 
(Discharge-Admission)

Intervention 15 35.33 16.74
22.73 9.99 35.47 3.656 .001

Control 15 12.60 17.30

NHPT Difference 
(Discharge-Admission)

Intervention 15 12.66 55.54
4.00 -26.06 34.06 .273 .787

Control 15 8.66 12.08

ARAT= Action research arm test, FIM=Functional independence Measure, NHPT= Nine-hole peg test, S D= Standard Deviation, p < 
0.05

Sample Size: The sample size was calculated along 
with these estimates for the effect of interest and the 
variability. A total of 15 patients were needed for each 
group with a two-sided significance of 0.05 (alpha 5%) 
and a power of 0.8 (80%).

Results
Both the groups are equally distributed in terms of 

age, gender and the side being affected. The intervention 
group as well as control group had 100% right hand 
dominant and patients were affected with the thrombotic 
type of stroke.

The mean difference between the groups of Action 
Research Arm Test was 2.60 with the p value of 0.608 
which suggest that the difference between ARAT from 
discharge to admission is not significant.

The mean difference between the groups of Nine-
Hole Peg Test was 4.00 with the p value of 0.787 
which suggest that the difference between NHPT from 

admission to discharge is not significant.

The mean difference between the groups of 
Functional Independence Measure was 22.73 with the p 
value of 0.001 which suggest that the difference between 
FIM from discharge to admission is significant.

Highly significant effect size of 1.335 is obtained for 
FIM score, but non- significant effect size of 0.189, 0.009 
is obtained for ARAT and NHPT scores respectively.

Discussion
The present study, results show that there is no 

significant difference between the intervention group 
and the control group for an action research arm test 
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(p=0.608) and nine-hole peg test (p=0.787) which shows 
no significant improvement in the grasp, grip, pinch 
and gross movements as well as the fine dexterity. This 
study shows that the functional independence measure 
shows the significant difference (p=0.001) between the 
intervention group and the control group which suggests 
improvement in the functional independence in the 
activities of daily living. As per our results, we reject our 
experimental hypothesis and accept our null hypothesis 
which suggests that there may not be differences in the 
task performance in the paretic limb as the effect of 
bilateral upper limb task training on hemiplegic arm in 
the early rehabilitation of stroke.

Coupar et al. did a systematic review including 
14 studies which involved 421 participants. Four 
of fourteen studies compared the effects of bilateral 
training with usual care, whereas eleven out of fourteen 
studies compared the effects of bilateral training with 
the other specific upper limb interventions. The results 
were not statistically significant for the performance 
of the activities of daily living for both the studies. 
This review suggests that bilateral training may be 
no more effective than usual care or other upper limb 
interventions for performance in the activities of daily 
living, the functional movement of the upper limb or 
motor impairment outcomes. The current study favours 
the findings of Coupar et al. 13

A comparative study was done by Stacey D et al. 
between unilateral versus bilateral upper extremity 
task performance following stoke and no evidence was 
found for an immediate improvement in paretic limb 
performance of a reach-grasp-lift-release task when 
patients with mild-to-moderate hemiparesis moved 
bilaterally instead of unilaterally. The present study 
supports the findings of Stacey D et al. 14

This study is a single blinded, parallel group 
randomized controlled trial. Functional independence 
was achieved for patients with bilateral upper limb task 
training. The homogeneity of variance was achieved for 
age, sex and side of the hemiplegia. There was no drop 
out present in the study. These are the strength of the 
study.

This study cannot be generalized for a large stroke 
population due to the small sample size. This study is 
also limited to ischaemic type of stroke. Five patients 
who were randomized into the control group received 
recombinant tissue plasminogen activator drug from 

the medical section which instantly improved their arm 
function. This study did not exclude those patients. 
Moreover, the severity of arm impairment taken into the 
study was not classified. These are the limitations of the 
study.

Similar studies can be carried out with a large 
sample size to study the effectiveness of bilateral upper 
limb task training in patients with acute stroke.

The present study concludes that bilateral upper 
limb task training is equally effective as standard care 
treatment to improve the upper limb function in early 
rehabilitation of stroke.

Clinical message:

•	 Bilateral upper limb task training uses both the 
upper limbs to complete a task.

•	 Bilateral upper limb task training improves the 
task performance in the paretic limb in early 
rehabilitation of stroke.
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INTRODUCTION 

The hamstring muscles are important postural muscles 

and help in some amount of trunk control, standing along 

with their other actions like walking running, jumping 

etc.1 

The decrease in joint range of motion (ROM) can be 

produced by varied mechanisms. According to Hutton, 

there are four different kinds of constraints: (a) 

neurogenic (b) myogenic (c) joint and (d) connective 

tissue.2 

As efficient as these muscles are, they are equally 

exposed to injuries and muscle tightness due to over 

activity, under activity, wrong posture etc. Making it a 

barrier for individuals to perform with maximum 

competence.  

Hamstring tightness results in limitation in the extension 

of knee range of motion when there is limited hip flexion 

ABSTRACT 

 

Background: The hamstrings being postural muscles are prone to tightness which leads to muscular imbalances and 

inefficiency of daily living activities. Hence, the present study aims to compare two competent techniques Dynamic 

Oscillatory Stretching (DOS)vs. neurodynamic sliding (NDS) technique.  

Methods: A Total of 60 subjects were recruited (31 males, 29 females). passive 90-90 knee extension test, modified v 

sit to reach test and NPRS scale were used to evaluate the range, flexibility and stretch tolerance in participants pre 

intervention and were allotted into Group A (DOS) and Groups B. The subjects were then re-assessed immediately 

post intervention. 

Results: The results were obtained using the independent and dependent t-tests. Post intervention results were 

suggestive of a significant within group result with a p=0.0001 under all the parameters. Subjects in Group a showed 

a greater increase in the ROM while, Group B showed a better result in flexibility and stretch tolerance.  

Conclusions: Both the techniques are efficient and can be incorporated in sports rehabilitation to prevent on site 

injury thereby improving athlete’s performance.  
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with the knee extended. Tightness of hamstring can 

produce a large amount of knee flexion contractures and 

incapability of reaching full knee extension. Therefore, 

over activity of the hamstring muscles can cause a late 

swing phase and ground contact during the gait cycle. 

Slighter amount is associated with posterior rotation of 

the pelvis in standing; this thus flattens the lumbar spine 

and increases the risk of low back pain.3 

The ability of a muscle to allow or lengthen a joint to 

move through a range of motion is known as flexibility.4 

though not all hamstring tightness Is caused by nerve 

entrapment or compression, it is known to be one of the 

leading causes. 

The Dynamic oscillatory stretching (DOS) is an 

innovative technique which is a blend of the agonist 

contract-relax (ACR)of Proprioceptive Neuromuscular 

Facilitation (PNF), oscillatory passive physiological 

mobilization and static stretching. In this technique the 

agonist group of muscles produce a stretch in response to 

a contraction of the antagonist group of muscles.5 Since 

our aim is to check its effect on the hamstring group, we 

will ask the subjects to contract their quadriceps while 

performing the hamstring stretch along as this will 

amplify the active ROM of the lower extremity using the 

principle of reciprocal inhibition, the DOS adds a manual 

oscillatory stretch of 3 seconds given by the therapist at 

the end range in order to help the agonist hence, the DOS 

consists of dynamic, oscillatory and passive stretching 

components. The component of oscillatory movement 

added in DOS has resemblance to the oscillatory 

physiological mobilization as described by Maitland.6 

Treatment of musculoskeletal disorders which has been 

shown to improve the mobility of the spinal joint. There 

by making the DOS a potentially good technique to 

increase the flexibility of the hamstring. 

In contrast, neurodynamic sliding is a neurodynamic 

maneuver whose purpose is to produce sliding movement 

of neural structures relative to their adjacent tissues.7 The 

Neural structures are usually divided in to two types a) 

mechanical and b) physiological primary functions are 

1)nerve tension, 2) sliding of nerve and 3) compression. 

The slider movement has shown improvement in 

decrease of pain and excursion of the nerves. In order to 

perform a slider, the force is applied longitudinal at one 

end of the nerve tract and while tension is released at the 

other hence, in an effort to release the tension the nerve 

slides at the point where tension is applied or down the 

tension gradient.8 

Stretch tolerance was measured in the present study. A 

study was conducted by Ben M, Harvey LA to evaluate if 

regular hamstring stretching would improve hamstring 

extensibility the results of this concluded that regular 

stretching would not help the hamstring extensibility but 

in turn increase the stretch tolerance which then improves 

the joint range of motion without really increasing the 

hamstring extensibility.9 

Tightness of hamstring muscle can be defined by the 

knee extension angle (KEA) where in if the degree is 

greater than 20 degrees of knee flexion from the terminal 

knee extension. Popliteal angle range was measured by 

the passive 90-90 knee extension technique. Flexibility of 

the hamstring muscles was tested by using the modified 

sit to reach test there a son for choosing the modified sit 

to reach test. 

These two techniques have hence proven to be efficient 

in releasing muscle tightness and it is our aim to compare 

them specifically to reduce hamstring tightness in 

asymptomatic healthy individuals with hamstring 

tightness as this yet remains a problem due to the long 

standing hours most professions require in today’s days. 

Thus, the purpose of the present study was to compare 

these two novel techniques in asymptomatic healthy 

individuals with hamstring tightness under the parameters 

of popliteal angle range, hamstring flexibility and the 

stretch tolerance in an attempt to identify the more 

competent technique which will help the general 

population lead a more proficient lifestyle.  

METHODS 

The study was an experimental study using a non- 

probability sampling design. The ethical clearance was 

obtained from the Institutional Ethical Committee. All the 

subjects were screened based on the inclusion and 

exclusion criteria prior to their enrolment into the study. 

The demographic data was noted.  

The purpose of the study was explained and a written 

informed consent was taken from all the subjects. 60 

subjects were randomly allocated in two study Groups: 

Group A (dynamic oscillatory stretching) and Group B 

(neurodynamic sliding) to eliminate the bias with 30 

subjects in each. 

Criteria for inclusion 

• Participants of either gender 

• Age 18-30 years 

• BMI< 20-35 kg/m2 

• Sit to reach test <23 cm 

• Passive 90-90 knee extension test <70 degrees 

• Subjects who are willing to participate in the study. 

Criteria for exclusion 

• Recent fracture  

• History of any other neuromuscular and 

musculoskeletal problems 

• Recent surgeries around the hip and knee joint  

• Subjects having hyper mobility and inability to 

extend knee joint in sitting 

• Recent direct trauma to hamstrings. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19497032
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harvey%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=19497032
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Materials 

Data collection sheet, Inform consent. Standard universal 

goniometer, measuring tapeanda 30cm scale. 

Outcome measures 

Stretch tolerance 

The stretch tolerance was measured using the Numeric 

Pain Rating Scale. This is a scale measuring 0-10 wherein 

0 suggests no pain and 10 indicates excruciating pain. 

The patient was asked to verbally rate their pain out of 

this scale pre intervention when they first felt the stretch 

pain as the therapist performed passive conventional 

stretching. The stretch tolerance was measured for both 

the legs individually pre and post the intervention. The 

difference in the pain was noted which is suggestive of 

the alteration in the stretch tolerance.  

 Popliteal angle range  

The patient was in supine lying position on the plinth 

with neck in neutral and arms resting on the side and hip 

knee 900-900. The therapist stood on the side to be tested 

and placed the stationary arm of the goniometer parallel 

to the femur and the movement arm parallel to the fibula. 

The therapist passively performed passive knee extension 

and measured the range pretreatment and post treatment. 

(Figure 1). 

 

Figure 1: Popliteal angle range measurement. 

Modified V Sit to reach test 

The patient was asked to sit in a long sitting position with 

the legs kept 30cms apart. Another 30cm scale was 

placed at the midpoint of the previous 30cm scale such 

that both the scales were perpendicular to each other .The 

scale which is parallel to the tibia was placed such that 

the 30cms is facing towards the patient and 0cms was 

placed at the midpoint of the previous scale i.e. 15cms. 

The patient was then asked to extend their elbow and 

place one hand on top of each other and lean forward to 

their maximum. A measuring tape was then taken to 

measure the length from the tip of the measuring scale till 

the scale below. The point coinciding on the scale was 

marked. All subjects who reached the length below 

23cms were included in the criteria (Figure 2). 

 

Figure 2: Modified V sit to reach test. 

The intervention was given for 10-15mins after the pre-

intervention evaluation was done. 

Intervention  

Group A (dynamic oscillatory stretching) 

The patient was in supine lying position on a plinth and 

the therapist was standing on the side to be treated (a 

stepper can be used to adjust the therapists height with 

the patient). (Figure 3A and Figure 3B) The patient was 

given a passive hamstring stretch and was asked to 

contract the antagonist group of muscles i.e. quadriceps 

actively and maintain the contraction throughout the 

stretch. Therapist then gave a 3 second passive stretch 

was given with slow oscillations and the patient was 

asked to release the contraction as the therapist brought 

the leg down. This procedure was repeated 10 times in 

each set and 3 sets were given. Therefore, 10reps 

x3second hold oscillation x 3 sets were given. The 

therapist reached a new tolerable range with every set. 

The post treatment outcome measures were tested.5 

 

Figure 3A: DOS-hamstring stretch given with 

simultaneous instructions to the patient to contract 

their quadriceps muscles. 
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Figure 3B: DOS-hamstring stretch and voluntary 

quadriceps contraction maintained the leg is taken to 

the range which is tolerable. End range passive 

oscillations given. 

Group B (Neurodynamicsliding) 

The subjects in group B were given the neurodynamic 

sliding technique wherein the patient was lying on the 

plinth with the cervical and thoracic spine in flexion and 

elbows supported on the plinth (Figure 4A and Figure 4B 

position for NDS) the hip and knee were flexed with 

ankle dorsiflexion when the proximal aspect i.e. cervical 

went into extension.  

 

Figure 4A: NDS technique. 

 

Figure 4B: NDS technique. 

Hip and knee extension along with plantar flexion were 

performed when the cervical region went into flexion. 

note that the elbow was always supported on the plinth.  

Thereby, allowing the sciatic nerve to slide. This 

combination of movements was performed for 180 

seconds.10 The subjects were re-examined post 

intervention and the data was noted in the data collection 

sheet. 

Statistical analysis 

Statistical analysis was done using Statistical Package of 

Social Sciences (SPSS) version 23. Kolmogorov Smirnov 

test was used to check for the variables of pre and post 

intervention i.e. for Numeric pain rating scale, popliteal 

angle range and Sit to reach test.  

Hence, data was entered into the Microsoft Excel Sheet, 

tabulated and subjected to statistical analysis. Various 

statistical measures such as mean, standard deviation and 

test of significance were used. 

RESULTS 

The demographic data which was inclusive of the gender 

(31 males and 29 females), age (mean age DOS 21.90yrs 

±1.73 , NDS 22.70 yrs ±2.60), height (mean ht. DOS 

165.07cm ±9.68, NDS 166.97cm ±8.59 ) weight (mean 

wt. DOS 63.22kgs±14.41kgs, NDS 64.33±8.9) and BMI 

(mean BMI DOS 23.13kg/m2±3.72, NDS 

23.38kg/m2±3.20) was analyzed using the independent t 

test and was homogenous. 

Table 1: Comparison of group A and group B with 

respect to pretest and posttest NPRS scores in the 

right side by independent t test. 

Groups 
Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Group A 5.90 1.30 3.10 
1.4

2 
2.80 1.19 

Group B 5.47 1.36 2.72 
1.6

8 
2.75 1.26 

% of change  

in group A 
    

47.46%#, 

p=0.0001* 

% change in 

group B 
    

50.30%#, 

p=0.0001* 

t-value 1.2645 0.9537 0.1580 

P-value 0.2111 0.3442 0.8750 

*p<0.05 indicates significant, # indicated applied dependent t 

test 

Both the limbs were evaluated and significant changes in 

the NPRS scores post intervention within the groups were 

seen and both groups have a p=0.0001* though, NDS 

showed a greater percentage of change in both the limbs 

than DOS (Table 1 and Table 2). 

The results of the modified v sit to reach test also 



Ganesh BR et al. Int J Res Med Sci. 2019 May;7(5):1862-1868 

                                                        
 

       International Journal of Research in Medical Sciences | May 2019 | Vol 7 | Issue 5    Page 1866 

suggested a significant increase within the groups with a 

p=0.0001*. However, NDS showed an increased 

percentage of change than DOS (Table 3). 

The popliteal angle range also showed a significant 

increase within both the groups with a p=0.0001* though, 

DOS showed an increased percentage of change than 

NDS in both the limbs (Table 4 and Table 5). 

 

Table 2: Comparison of group A and group B with respect to pretest and posttest NPRS scores                                            

in the left side by independent t test. 

Groups 
Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Group A 6.02 1.15 3.03 1.81 2.98 1.43 

Group B 5.43 1.50 2.72 1.60 2.72 1.00 

% of change in group A     49.58%#, p=0.0001* 

% of change in group B     50.00%#, p=0.0001* 

Z-value 1.6904 0.7189 0.8381 

*p<0.05 indicates significant, # indicated applied dependent t test 

Table 3: Comparison of group A and group B with respect to pretest and posttest sit to reach                                              

test scores by independent t test. 

Groups 
Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Group A 18.32 3.70 23.45 4.93 -5.13 5.99 

Group B 17.69 3.21 23.07 3.10 -5.37 4.51 

% of change in group A     -28.03%#, p=0.0001* 

% of change in group B     -30.37%#, p=0.0001* 

t-value 0.6965 0.3603 0.1753 

P-value 0.4889 0.7199 0.8614 

Table 4: Comparison of group A and group B with respect to pretest and posttest popletial angle                                    

range scores in right side by independent t test. 

Groups 
Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Group A 48.20 9.64 57.67 9.11 -9.47 7.51 

Group B 45.97 11.20 54.40 12.89 -8.43 4.69 

% of change in group A     -19.64%#, p=0.0001* 

% of change in group B     -18.35%#, p=0.0001* 

t-value 0.8281 1.1337 -0.6393 

P-value 0.4110 0.2616 0.5251 

*p<0.05 indicates significant, # indicated applied dependent t test 

 Table 5: Comparison of group A and group B with respect to pretest and posttest popletial angle range                         

scores in left side by independent t test. 

Groups 
Pretest Posttest Difference 

Mean SD Mean SD Mean SD 

Group A 49.37 9.60 58.13 8.61 -8.77 6.33 

Group B 47.30 6.94 55.47 8.00 -8.17 4.09 

% of change in group A     -17.76%#, p=0.0001* 

% of change in group B     -17.27%#, p=0.0001* 

t-value 0.9556 1.2423 -0.4360 

P-value 0.3432 0.2191 0.6645 

*p<0.05 indicates significant, # indicated applied dependent t test 
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DISCUSSION 

The results from the statistical analysis of the existing 

study support the alternative hypothesis that dynamic 

oscillatory stretching and neurodynamic sliding both will 

have an immediate effect on the popliteal angle range, 

hamstring flexibility and stretch tolerance in 

asymptomatic healthy individuals with hamstring 

tightness.  

On reviewing the literature relating to hamstring tightness 

occurring in asymptomatic healthy individuals the 

incidence of hamstring tightness has been shown to be 

high in individuals with either long standing professions 

and also with students who have along extended sitting 

posture hence, the age group of 18-30years was taken to 

be relevant.11 Similarly, another study advocates that the 

incidence of hamstring tightness is seen to be more in the 

age group of 20-25years as a consequence of increased 

physical stress.12 

Flexibility of the hamstring muscles was tested by Davis 

DS, Quinn RO et al on concurrent validity of four clinical 

tests which included knee extension angle, the straight 

leg raise test, the sacral angle and the sit to reach test. In 

this the reliability of the classic sit to reach was reported 

to be 0.98. In the present study the modified v-sit to reach 

test is been taken with an added advantage of it being 

portable and convenient for people across the globe to 

perform this test as it does not require the specifics it to 

reach box that is usually used to perform the sit to reach 

box test.13 The results shows that there was a better result 

shown in the group B and not much of difference in the 

group A 

A conducted by Ben M, Harvey LA to evaluate if regular 

hamstring stretching would improve hamstring 

extensibility concluded that regular stretching would not 

help the hamstring extensibility but in turn increase the 

stretch tolerance which in turn improves the joint range 

of motion without really increasing the hamstring 

extensibility.9 In the present study conducted had shown 

increase in the stretch tolerance in the inter group in the 

Group B and not much of results in the Group A. 

Study done by Shakya NR, Manandhar S in the 

physiotherapy students in Nepal in which the passive 

knee extension technique is considered to be reliable as it 

assesses the hamstring muscle length.14 Hence, it was 

used in the present study. 

A similar study was done by Vidhi S et al, the aim of this 

study was to compare 2 techniques of stretching: 

Proprioceptive Neuromuscular Facilitation (PNF) and 

Neurodynamics (NDS) for hamstring tightness. In this 

study they took a sample size of 60 asymptomatic 

subjects having an extension lag of more than 200 

degrees. The “contract relax“ PNF technique was used in 

comparison to butlers technique of neurodynamic sliding. 

The results of this study show that there was significant 

improvement in the hamstring flexibility with PNF as 

well as the NDS technique, however the improvement 

was more with PNF technique whereas, the present study 

compares the agonist-contract relax technique of PNF 

using the reciprocal inhibition concept in comparison to 

Shacklocks technique of neurodynamic sliding 

suggesting an almost equal significance of 

improvement.15 The difference in the results suggests that 

the neurodynamic sliding of Shacklock's technique could 

be as effective as the contract relax technique of PNF. 

The physiology behind dynamic oscillatory stretching is 

based on the concept that because of the of contraction of 

the antagonist muscle ,the agonist muscle is able to go in 

a state of comparative relaxation and hence the passive 

stretching is more effective now as it allows the therapist 

to reach a higher ROM and the oscillations given at the 

end range add the mobility component there by making 

this technique an efficient one. Let us now discuss the 

effect of DOS on the individual outcome measures 

according to our opinion a) stretch tolerance, the pain 

during the stretch had reduced by nearly 50% in all the 

subjects and this might be due to the fact that since the 

concentration of the subjects was in holding the 

quadriceps into contraction they allowed the hamstrings 

to be relaxed and hence the therapist could give a better 

sustained stretch which helped in reducing the pain. b) sit 

to reach test, since the subjects were able to tolerate a 

better stretch the effect of the stretch was better which 

indirectly allowed to achieve better flexibility. c) Range 

of motion ,there was again an appreciable increase in the 

range of motion due to all the components of DOS ,the 

contraction of the quadriceps allowed a good relaxation 

of the hamstrings, the stretch tolerance improved and the 

oscillations at the end helped break the adhesions 

allowing increase in range of motion in totality. 

It’s now a known fact that the tightness can be caused not 

only by inflammation of the surrounding structures but 

also by the nerves7This is why the sliders help in 

relieving the surrounding adhesions. The present study 

supports the previous hypothesis given which suggests 

that there can be alterations in the viscoelastic properties 

and MECHANO sensitivity due to the sliding which lead 

to the improvement in stretch tolerance again by nearly 

50%.The surrounding adhesions were released with the 

help of the sliding techniques which lead to an increased 

range of motion and hence increase in the flexibility too. 

NDS has shown to give relief to an additional component 

and that’s the pain along the nerve course so if applied to 

patients with hamstring tightness caused due to neural 

pain it will be more effective.  

CONCLUSION 

In conclusion, DOS is said to have a more significant 

effect on hamstring tightness with muscular origin. 

similarly, NDS showed a better effect in subjects with 

hamstring tightness caused due to neural origin. Both the 

techniques have a secondary effect on the quadriceps 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19497032
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harvey%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=19497032
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muscle and hence play a role in increasing its strength in 

long term. Thus, both the techniques can be incorporated 

in sports rehabilitation to prevent on site injury thereby 

improving the athletes or subjects performance. Hence, 

stretching on a day to day basis should be practiced in 

young adults to be injury free. 
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ABSTRACT 

 

Background: Hypertensive disorders of pregnancy (HDP) are the leading cause of poor maternal and 

newborn outcome across the globe. In developing countries like India the understanding about the 

prevalence and associated factors will help the policy makers to think and take required accurate 

management of hypertensive disorders in pregnancy. Thus this study is aimed to determine the 

prevalence of HDP and its associated factors among the pregnant women delivered at tertiary care 

hospital of Northern Karnataka. 

Methods: Hospital based retrospective study was conducted on all mothers who gave birth in the 

labor ward of Tertiary Care Hospital of Northern Karnataka from 1st July 2017 to 30th June 2018. Data 

was collected from the medical records using structured questionnaire respectively. Data analysis was 

performed using SPSS for windows version 16.0 

Result: Majority (41%) of the mothers were in the age group of 22 - 27years. The overall prevalence 

of hypertensive disorders of pregnancy was 5.13%. Out of this Pre eclampsia contribute 45%, Chronic 

Hypertension 6%, Gestational hypertension 37% and Imminent eclampsia 12%.Religion and Blood 

group was found statistically significant association with severity of the disorder.  

Conclusion: Pregnancies complicated by hypertensive disorders have poor maternal and newborn 

outcomes and women are affected physically and psychologically. Early recognition and management 

of hypertensive disorders of pregnancy can help the women to manage HDP. 

Keywords: Hypertensive disorders, Pregnancy, Pre eclampsia, Gestational Hypertension, Chronic 

Hypertension, Eclampsia. 

 

INTRODUCTION 

Pregnancy is a physiological 

phenomenon for some women. However 

some women may face some problems 

during the pregnancy. One of the most 

burning problems is hypertension during 

pregnancy. Development of mild to 

moderate hypertension alone, the pregnancy 

outcome will be as similar to that for 

women with normal blood pressure. Once 

proteinuria develops or hypertension 

becomes more severe outcome is worsened. 

The common complications of HDP are 

Intra Uterine growth retardation, preterm 

birth, abruption rarely in uncontrolled cases 

may lead to eclampsia, stroke, hemolysis, 

renal failure, low platelets and DIC 

(disseminated intravascular coagulation). 

Most maternal deaths are because of 

eclampsia rather than preeclampsia. 

However, in developed countries where 

prenatal care is common, fatality rates have 

approached less than 1%. 
[1]

 

Primiparous women are more likely 

to develop pre-eclampsia than multiparous 

women. 
[2]

 The women who suffered from 

pre-eclampsia in their first pregnancy are at 

risk of developing in their second pregnancy 

as well, especially when severe pre-

eclampsia occurs in the first pregnancy. 
[3]

 

Other factors which tend to include patients 

with a positive family history, obesity, new 

http://www.ijhsr.org/
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paternity, pre-existing vascular disease, 

placental abnormalities and thrombophilia.  

To list some condition associated 

with hypertensive disorders during the 

pregnancy are such as multiple pregnancies, 

hydatidiform mole and hydrops fetalis. It is 

also associated with various medical 

conditions such as diabetes mellitus, chronic 

hypertension, and renal disease such as 

polycystic kidneys, acute glomerulo-

nephritis and chronic pyelonephritis. 

Hypertensive disorders of pregnancy 

is a group of conditions associated with high 

blood pressure during pregnancy, 

proteinuria and in some cases convulsions. 
[4]

 A hypertensive disorders in the 

pregnancy (HDP) are one of the three 

causes for Maternal and Neonatal Mortality 

& Morbidity, followed by hemorrhage and 

anemia. It is estimated that 303,000 

maternal deaths globally in 2015, indicating 

one maternal death every one and half 

minutes. Among them 99%were in 

developing countries. 
[5]

 Maternal Mortality 

Rate (MMR) still remains high in 

developing countries like India as 167 per 1 

lakh births. 
[6]

 District level Household and 

Facility Survey (DLHS-4) in 2013 revealed 

that MMR rate in Karnataka is 133 per lakh 

population. 
[7] 

Thus the lifetime risk of 

maternal death is 1 in 170 live births and an 

average one maternal death occurs every 10 

minutes (UN Report). 
[8,9]

 

In light of the high burden of 

maternal and newborn morbidity and 

mortality, made care providers and 

policymakers to think and take required 

accurate management of hypertensive 

disorders in pregnancy. Thus this study is 

aimed to determine the prevalence of HDP 

and its associated factors among the 

pregnant women delivered at tertiary care 

hospital of Northern Karnataka. 

 

MATERIALS AND METHODS 

Ethical clearance was obtained from 

Institutional ethical committee. 

Source of data: Study involves the records 

of pregnant women admitted in the labour 

room, of Tertiary care Hospital of Northern 

Karnataka 

Study design: A Retrospective Cohort 

study  

Inclusion Criteria: Records of postnatal 

women with HDP from 1
st
 July 2017 to 30

th
 

June 2018 

Exclusion Criteria: Incomplete Records, 

Declared Dead on arrival to hospital and 

Termination of pregnancy before 24 weeks 

of pregnancy 

Sampling technique: Purposive Sampling 

technique  

Sample Size: 229 (4462 women delivered 

during this period) 

Modified Maternal Newborn Health (MNH) 

Registry: It is a standardized tool developed 

by Global Network for Women’s and 

Children’s Health Research was used with 

modification.  

 

RESULTS  

Results are discussed under following 

headings 

Section I: Socio demographic variables 

Section II: Prevalence of HDP 

Section III: Association between 

demographic variables and HDP 

Section I: Socio demographic variables 
Table1 showing percentage distribution of Socio demographic variables

   (n = 229) 

Sl. No Demographic Variables Frequency Percentage (%) 

1 Age in Years   

18 to 22 85 37% 

22 to 27 94 41% 

28 to 32 33 14% 

33 and above 17 7% 

2 Religion   

Hindu 182 80% 

Muslim 44 19% 

Christian 3 1% 

3 Education   

Illiterate 11 5% 

Primary 34 15% 

Secondary 67 29% 

PUC 76 33% 

Graduation 36 16% 

Post graduation 3 1% 

Professional 2 1% 

4 Occupation   

Housewife 211 92% 

Govt. Job 5 2% 

 Pvt. Job 13 6% 

5 Type of Marriage   

Consanguineous 41 18% 

Non consanguineous 188 82% 

6 Habitat   

Urban 65 28% 

Semi urban 105 46% 

Rural 59 26% 

7 Parity   

Primi 127 55% 

Multi 102 45% 



Asha Bhat et.al. Hypertensive Disorders of Pregnancy and Associated Factors 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  130 

Vol.9; Issue: 1; January 2019 

Section II: Prevalence of HDP 

Total 4462 women delivered during the 

study period. Out of 4462women 229 were 

found to have Hypertensive disorder of 

pregnancy (HDP) contributing 5.13%. Out 

of this Pre eclampsia contributes 45%, 

Chronic Hypertension 6%, Gestational 

hypertension 37% and imminent eclampsia 

12%. 

 

Section III: Association between demographic variables and HDP 
Table 2 shows the association between Hypertensive disorders Pregnancy and Religion 

Demographic 

Variables 

Hypertensive disorders Total Χ2  P Value 

PE Chronic HTN Gestational HTN Imminent 

ECL 

Religion       

 

14.64 

 

 

 

0.05 

Hindu 80 10 71 25 186 

Muslim 24 4 9 3 40 

Christian 0 0 1 2 3 

Statistical significant association was found between Hypertensive disorders Pregnancy and 

Religion (p=0.05) 

 
Table 3 shows the association between Hypertensive disorders Pregnancy and Blood Group and Rh factor 

Demographic 

Variables 

Hypertensive disorders Total Χ2 P Value 

PE Chronic HTN Gestational HTN Imminent 

ECL 

Blood Group and Rh factor      59.12  

 

 

 

 

0.05 

 

A+ 25 4 23 8 60 

B + 35 5 34 11 85 

AB + 6 2 8 2 18 

O+ 31 3 9 8 51 

A - 2 0 0 1 3 

B- 2 0 1 0 3 

AB - 3 0 1 0 4 

O- 0 0 5 0 5 

Statistical significant association was found between Hypertensive disorders Pregnancy and 

Blood group and Rh factor (p=0.05) 

 

DISCUSSION 

Hypertensive disorders of pregnancy 

are major causes of maternal death and 

sufferings all over the country. This study 

was conducted to know prevalence and 

associated factors of HDP. The overall 

prevalence of HDP in present study was 

5.13%. Out of this Pre eclampsia contributes 

45%, Chronic Hypertension 6%, Gestational 

hypertension 37% and imminent eclampsia 

12%. A study conducted at Meerut, India 

shown that prevalence of HDP was 6.92%, 

pre eclampsia 50%, chronic hypertension 

1%, Gestational Hypertension 13%, 

Eclampsia 36%. 
[10] 

The prevalence of 

hypertensive disorder of pregnancy is 

different according to the geographic 

regions of the world and ranges from 1.5% 

in Sweden to 7.5% in Brazil. In India the 

prevalence of HDP has been reported to be 

6-8%. 
[11]

 

A study conducted at Dhaka 

revealed that the association was found 

between age, education and occupation. 
[12]

 

In present study the association found 

between blood group and religion. These 

differences can be due to racial reasons, 

socioeconomic status and some other 

demographic parameters such as age and 

parity. Moreover, some centres serve as a 

referral medical facility for an extended 

number of primary health care units of the 

surrounding rural areas.  

 

CONCLUSION  

Hypertensive disorders complicating 

pregnancy is one of the extensively 

researched subjects in obstetrics. The 

pathology should be understood, and 

involvement of multi-organ dysfunction 

should be taken into account. The present 

study is limited to the data of one year. The 

prevalence varies region to region. Thus it is 
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recommended to have multi centric study to 

know the prevalence of HDP in India. 
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Study to Assess Knowledge of Mothers Regarding  
Importance of Play for Children 

Anushi Singh 
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ABSTRACT

Play is “work” for young children and is understood to build necessary cognitive, physical, social ,  language 
and emotional well-being of children. Play also offers an ideal opportunity for mothers to engage fully 
with their children.  This thesis project, explores the subject of play within the early childhood considering 
both cognitive and social constructivism. The multiple purpose of the project was to gain a more complete 
understanding of the importance of play in the early childhood , emphasizing on children’s intellectual, 
physical ,emotional and social growth, pertaining to play and in order to establish guidelines regarding the 
importance of play, role of  mothers in their play & type of play material for children in early childhood.
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INTRODUCTION 

“ You can discover more about a person in an hour 
of play than in a year of Conversation “

Plato, Greek Philosopher

Play is considered a key facilitator for learning and 
development across domain , and reflects the social and 
cultural contexts in which children live. Through play 
children learn about themselves and the world in which 
they live.  Play is essential t the child’s development and 
it is the way that youngsters learn the skills they will 
need for a happy and capable childhood1. 

Play is important in early childhood because it 
helps to prepare child for school. Engaging in play 
activities helps to nurture social and language skills. 
When a child engages himself in a play activities, it 
helps to refine his learning and reasoning skills. There 
are many multisensory play activities that teach a child 
to understand and learn through touch, sight and sound. 
There are strong association among learning skills, 

classroom behaviour and play3.

Play is so important to optimal child development 
that it has been recognised by the United Nations High 
Commissions for Human Rights as a right of every child. 
It is through play that children at an early age engage 
and interact in the world around them. it allows children 
to learn how to work in groups, to share, to negotiate, 
to resolve conflicts , and to learn self –advocacy skills. 
Perhaps above all, play is a simple joy that is cherished 
part of childhood4.

Statement of Problem 

An Exploratory study to Assess the knowledge of 
Mothers regarding Importance of Play for Children in 
Child Health Care Area in Selected Hospital, Ludhiana, 
Punjab.

Objectives  of the study

To assess the knowledge of mothers regarding 
importance of play for children.

To ascertain the relationship of mothers knowledge 
regarding importance of play for children   with selected 
variables like age of mother, education, number of 
children, religion, type of family, family income and 
source of information.

To identify the deficit areas in knowledge and to 
prepare guidelines to improve knowledge of mothers.
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Assumption 

Mothers of children in age group 1-3 years have 
knowledge regarding importance of play in growth and 
development of child.

Delimitation 

The study is limited to mothers of children between 
age 1- 3 years.

Operational definitions-

Play – Play is an activity that enhance learning, 
growth and development of child.

Knowledge – it refers to mothers’ range of 
factual information of specific questionnaire regarding 
importance of play which include physical development, 
cognitive development, sensory development, psycho-
social development and mothers role in play and 
selecting play materials for children between age 1-3 
years.

Children – Boy or girl, especially in the age group 
of 1- 3 years.

Child Health Care Area – area related to health 
care facilities to children. i.e paediatric out patient 
department, paediatric medicine ward, paediatric surgery 
ward and well baby clinic.

Conceptual Framework    

The conceptual framework of the present study was 
based on a “ Three Phase Theory” described by Fitts and 
Posner (1967).

Fitts and Posner (1967) suggested when we learn 
something new we go through a process moving through 
specific phases the more we improve. There are three 
phases:

Cognitive phase – Identification and 
development of the component parts of the skill – 
involves formation of a mental picture of the skill 
Associative phase – Linking the component 
parts into a smooth action – involves practicing 
the skill and using feedback to perfect the skill 
Autonomous phase – Developing the learned skill 
so that it becomes automatic – involves little or no 
conscious thought or attention whilst performing the 
skill.

In this research project, Cognitive Phase was taken 
by the Investigator, collecting data from mothers of 
children age 1- 3 yrs regarding importance of play, 
knowledge of mothers regarding their role and toys 
in Indian market  in order to develop Guidelines for 
creating awareness in mothers.

RESEARCH METHODOGY 

Research approach

An exploratory research approach was used to 
assess the knowledge of mothers regarding importance 
of play for children.

Research design

For present study non-experimental research design 
was utilized to achieve the objectives of the study.

Independent variable – age of mother, education, 
number of children, religion, type of family,  family 
income and source of information.

Dependent variable – Knowledge of mothers 
regarding importance of play. 

Population 

The target population of study was the mothers in 
child health care area of selected hospital, Ludhiana, 
Punjab.

Description of setting

The present study was conducted in child health 
care area of Christian Medical College and Hospital, 
Ludhiana. The bed strength of the hospital was 667.

Sample and Sampling technique

Total sample was 100 mothers of children in the age 
group 1-3 years selected  by using purposive sampling 
technique.

Description of tool

Section I – Sample Characteristics 

This parts consists of 7 items for obtaining personal 
information i.e age of mother, education, number of 
children, religion, type of family, family income and 
source of information.
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Section II – Structured Questionnaire 

This parts consists of 30  multiple choice question 
regarding different aspect of mothers knowledge  
regarding importance of play. Each correct answer 
among the four choices carries one mark. The total 
possible score is 30.

The questions were  related to following aspect -

                                Area                                                               items 

• Introduction and Importance of play                                    
5

• Physical development                                                           2 

• Cognitive development                                                        4

• Sensory development                                                           2

• Psycho – social development                                               4

Knowledge of mothers regarding their role                        
13  & play material for children

 Total item                                                                           30

Maximum score                                                                 30

Minimum score                                                                   0    

Criterion Measures 

The knowledge score refers to the total score 
on knowledge items in structured multiple choice 
questionnaire by mothers

Level of knowledge                                             Percentage 

Excellent                                                           > 66.66%

Good                                
50 – 66.66 %

Average       43.33 
-26.67%

Below average                                                < 26.67%

Data Collection Procedure –

For collecting data following steps were taken. 
Informed consent from the participants of the study were 
taken. The objectives were explained to each subject and 
a self structured questionnaire was used to collect data. 

The confidentiality was assure  

RESULT

Table – 1 : Frequency and Percentage distribution 
of mothers according to level of knowledge regarding 
importance of play for children              N = 100

Level of 
Knowledge

Mothers

Score n %

Excellent >20 10 10

Good 14 – 20 12 12

Average 8 – 13 54 54

Below 
Average < 8 24 2

Table – 1  depicts that majority of mothers had 
average knowledge regarding importance of play for 
children.

Table – 2 : Mean, mean percentage and rank 
order of knowledge score of mothers according to 
areas of knowledge.           N=100

Areas of 
Knowledge

Mean Knowledge Score

Max. 
Score Mean Mean % 

score Rank

Introduction 
and Importance 
of play       

5 1.82 36.55 5

Physical 
development         2 0.76 38.12 4

Cognitive 
development       4 1.66 41.58 1

Sensory 
development          2 0.88 41.09 2

Psycho – social 
development                        

4 1.45 36.14 6

Knowledge of 
mothers
regarding their 
role & play 
material for 
children

13 5.06 38.14 3
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Table -2 conclude that mothers had highest 
knowledge in the area of cognitive development and 
least knowledge in psycho – social development.

Major findings 

SECTION A: Distribution of subjects according to 
their demographic variables

Maximum mothers were in the age group 26 – 30 
years, graduate and above , had one child, Hindu belong 
to joint family, having family income Rs. 10,000 – 
15,000 and source of information was mass media ( 
television, Newspaper , Magazines).

SECTION B : Distribution of subjects according to 
level of  knowledge of mothers regarding importance of 
play  

Out of 100 mothers 54% have average knowledge 
score , followed by 24% below average knowledge score, 
12% good knowledge and 10% excellent knowledge 
score.

SECTION C : Find association between demographic 
variables and level of knowledge regarding importance 
of play for children among mothers

Education of mother, religion, and number of 
children had significant relationship with knowledge of 
mothers regarding importance of play for children in age 
group 1- 3 years.

Implication for nursing 

The finding of this study have certain important 
implications for nursing profession i.e nursing practice, 
nursing education and nursing research. In all these areas 
the role of nurse is to improve the knowledge of mothers 
regarding importance of play for children in age group 
1-3 years. Mass awareness is very essential regarding 
the importance of play for children. Nurses act as an 
educator, organiser, leader, counsellor and motivator.

NURSING PRACTICE :

To enhance the knowledge level on importance 
of play for children among mothers is an important 
aspect of basic education programmes in nursing. The 
primary task of nursing education would be to intervene 
in Paediatric Outpatient department and immunization 
clinic.

NURSING EDUCATION :

An implication for nursing practise derived from the 
study was increased incidence where children are being 
exposed to violence and bad language in their early 

childhood period and lack healthy social, emotional 
and cognitive development in addition to bonding with 
mothers. Therefore, nurses should have knowledge on 
importance of play in child development. 

NURSING RESEARCH :

Research should be continued on newer practices 
and methods of teaching focussing on effective child 
physical, social, language, cognitive and emotional 
development by play and importance of play in different 
age groups during hospitalization.

Recommendations

The study needs to be replicated on a large sample to 
validate and generalise the findings.

More studies should be done on play needs of 
children in school going age.

More studies can be done on toxics present in toys 
and their harmful effects on children.

Research on importance of play for hospitalised 
children and how it minimises the stress related to 
hospitalisation in children.

CONCLUSION 
The study revealed 54% (majority) of mothers 

having below average knowledge regarding importance 
of play in children and  education of mothers, religion 
and number of mothers had association with knowledge 
of mothers.
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ABSTRACT

Background:  One of the most dramatic advances in pediatic nursing is the atraumatic care . Pain 
associated with some investigation, treatment or procedures is known as procedural pain. Distraction is 
non pharmacological method which is used for diverting attention from noxious stimulus by passively 
redirecting the attention or by actively performed by the subject in the performance of diversion technique.

Material and method: A true experimental multiple intervention post test control design was used. There 
were100 infants selected using simple random sampling technique and were randomly allocated in various 
groups such as electronic toy group, key toy group, simple toy group and control group using lottery method. 
During immunization, distraction techniques were shown to experimental groups and routine care was given 
to control group. Research tool was submitted to 7 experts from various specialists for validity. Reliability 
was calculated by Kappa method and it was 0.83 of FLACC pain scale to assess pain intensity during 
immunization among infants.  Data collection was done in January 2017. The obtained data was analyzed 
and interpreted in terms of objectives and research hypotheses. Analysis was done by using descriptive and 
inferential statistics. 

Results: The results revealed that mean pain score of control  group was higher (7.16±0.16) as compared to 
that of electronic toy group (2.60± 0.16) , key toy group(4.80±0.22) and simple toy group (5.44±0.18) . The 
difference between mean pain score of infants in  electronic toy group, key toy group, simple toy group with 
control group was found to be statistically significant at p<0.01 level of significance. 

Conclusion: Based on the study findings, it is concluded that distraction technique was effective in reducing 
the pain intensity during immunization among infants.

Keywords: Immunization, Pain, Distraction techniques, Multiple intervention post test design.

INTRODUCTION

Atraumatic care is the provision of therapeutic care 
by health personnel and through the use of interventions 
that eliminate or minimize psychological and physical 
distresses experienced by children and their families in 
health care system.1Parents want their child to be safe 
from diseases and immunization act as a preventive 
measure; routine immunization is an almost universal 
experience for children. Immunization is a proven 
tool for controlling and eliminating life threatening 
diseases.2Immunization is a process of protecting an 
individual from a disease through introduction of live, or 
killed or attenuated organisms in the individual system.3

Distraction is non pharmacological method which 
is used for diverting attention from noxious stimulus 
by passively redirecting the attention or by actively 
performed by the subject in the performance of diversion 
technique.4 

Pain is sensory and emotional feeling with actual 
or potential tissue damage or described in terms of such 
damage and major source of distress in infants and 
their family members as well as health care providers-
International Association for the study of pain(IASP)5.
The painful experiences may have negative effect on 
their life because of pain so distraction technique can be 
reduced pain during immunization. This can be used just 
prior to the immunization so infant can felt less pain. The 
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complaint of pain is often neglected. Thus the researcher 
felt the need to assess the effectiveness of distraction 
techniques i.e toys used during immunization in terms 
of pain reduction among infants attending immunization 
clinic. So in the present study the researcher assessed 
the effect of different types of toy i.e apple dancing toy, 
doraemon playing drum and rattle on pain intensity 
among infants during immunization. The aim of present 
study was to compare the effectiveness of distraction 
techniques on pain intensity during immunization 
among infants.

METHOD

 Simple Random sampling technique was used 
to select the sample size of 100 infants. Infants were 
randomly allocated in four groups such as electronic toy 
group, key toy group, simple toy group and control group 
using lottery method in each group. Informed consent 
was obtained from caregiver. Infants who were visiting 
immunization clinic and having 10 and 14 weeks of age 
and receiving pentavalent vaccine. The study excluded  
infants who  had undergone any painful procedure 2 hour 
prior to immunization and visually or hearing disabled 
and had history of seizures, use of topical anesthetics 
at immunization site, use of sedatives, analgesics or 
opioids in the preceding 24 hours.

PROCEDURE 

The procedure of data collection was carried out 
in the month of December and January 2017. A formal 
administrative approval was obtained from the Civil 
Surgeon of Civil hospital, Ambala. Keeping in mind 
inclusion and exclusion criteria, sample was identified 
and details of the study were explained to caregiver. 

Infants were randomly allocated to one of the four groups 
using lottery method. Introduction to the nature of study 
was given to the parents/care givers of infants. Consent 
was taken from the parents /care giver. Preparation 
phase: Under this phase, explaination of procedure 
was given to parents/care givers present during the 
procedure. Performance phase:  The infant along with 
caregiver was taken to immunization room. During the 
immunization procedure, the parents and caregiver in all 
groups were allowed to calm their babies by touching and 
talking to them, but not do anything that would distract 
the infant’s attention. Infants in experimental groups 
were distracted by toys during immunization procedure 
and infants in the control group received immunization 
without any distraction and only routine care was 
maintained for infants in control group. The distraction 
technique given by researcher started 30 seconds before 
immunization and it lasted until 15 seconds after the 
immunization of each infant. Immunization was done 
by same health care worker. During immunization the 
researcher assessed the parameters of pain by using 
FLACC pain scale 

Post performance phase: Under this phase, the 
scoring was done after video recording of the performance 
phase by the investigator. Pain was measured by FLACC 
pain scale and quantifying pain perception with scores 
ranging from 0 to 10 (0- no pain, 1-3 mild pain, 4-7 
moderate pain, 8-10 Severe pain).

RESULTS

The analysis of data was done in accordance with 
the objectives of study. The findings have been organized 
and presented under following sections:       

TABLE 1: Frequency and Percentage Distribution of Infants in terms of level of pain in Electronic toy 
group, Key toy group, Simple toy group and Control group     N=100

Pain score
Electronic toy group
( n=25)
f (%)

key toy
group
(n=25)
f (%)

Simple toy group
(n=25)
f (%)

Control
group
(n=25)
f (%)

No pain/distress
(0)

             _
_ _ _

Mild pain/distress
(1-3) 22(88) _ _ _



Moderate pain/distress
(4-7)

03(12) 25(100) 25(100) 17(68)

Severe pain distress
(8-10) _ _ _

8(32)

Maximum score=10                                                                                       Minimum score=0                                                                                        

Table 2 shows frequency and percentage distribution of infants in terms of level of pain in electronic toy group, 
key toy group, simple toy group and control group. In electronic toy group majority of the infants had mild pain 
(88%) and few (12%) of the infants had moderate pain. In key toy group and simple toy group all of the infants had 
moderate pain (100%). In control group more than half of the infants had moderate pain (68%) and one third of the 
infants had severe pain 

TABLE 2: ANOVA Showing Comparison of Mean Pain Scores during Immunization among Infants in 
Electronic toy group. Key toy group, Simple toy group and Control group  N=100

Group Mean SD F Df p value

Electronic toy 
group
(n=25) 2.60 0.16

104.60 3/96 0.01*

Key toy
 group
(n=25)

4.80 0.22

Simple toy
group
(n=25)

5.44 0.18

Control
group
(n=25) 7.16 0.16

*Significant(p≤0.05)                                                               NS Not significant (p> 0.05)                                                  

Cont... TABLE 1: Frequency and Percentage Distribution of Infants in terms of level of pain in Electronic 
toy group, Key toy group, Simple toy group and Control group     N=100

The data in the table 3 depicts that the mean pain 
score of electronic toy group was 2.60± 0.81, key toy 
group was 4.80±1.11, simple toy group was 5.44±0.91 
and in control group was 7.16± 0.80. The computed “F” 
value 104.60 was found to be statistically significant at 
0.01level of significance which showed that there was 
significant difference between four groups in terms 
of pain intensity. Mean pain score of electronic toy 
group (2.60±0.81) was significantly lower than mean 

pain score in key toy group (4.80±1.11), simple toy 
group (5.44±0.91) and in control group (7.16± 0.80) 
respectively. 

DISCUSSION

The aim of the study is to evaluate the effectiveness 
of distraction techniques on pain intensity among infants 
receiving immunization in selected immunization clinic 
of Ambala, Haryana. The findings of the study have been 



discussed in terms of objectives, theoretical base and 
hypotheses formulated.

In the present study in electronic toy group majority 
of the infants had mild pain (88%) and 3(12%) of 
the infants had moderate pain. In key toy group and 
simple toy group all of the infants had moderate pain 
(100%). In control group more than half of the infants 
had moderate pain (68%) and one third of the infants 
had severe pain (32%). The findings of the study was 
also consistent with the findings of Subramani G et al 
study who conducted  a study to assess  to compare the 
effectiveness of distraction techniques upon pain among 
children receiving immunization in Mangalore where 
90% children had moderate pain and 10% had severe 
pain in experimental group I. In experimental group II, 
80% children had moderate pain and 20 % had severe 
pain whereas in Group III (control group) nearly half 
of children (46.7%) had moderate pain and 53.3% had 
severe pain.7

Effectiveness of distraction techniques during 
immunization in reduction of pain intensity among 
infants

In the present study clearly established that the 
distraction was effective during immunization in 
reduction of pain intensity among infants attending 
immunization clinic. Mean pain score of electronic toy 
group was 2.60± 0.81, key toy group was 4.80±1.11, 
simple toy group was 5.44±0.91 and in control group 
was 7.16± 0.80. The computed “F” value 104.60 was 
found to be statistically significant at 0.01 level of 
significance which showed that there was significant 
difference between four groups in terms of pain intensity. 
Mean pain score of electronic toy group (2.60±0.81) 
was significantly lower than mean pain score in key toy 
group (4.80±1.11), simple toy group (5.44±0.91) and in 
control group (7.16± 0.80) respectively. The findings of 
the study was also consistent with the findings of Rimple 
Sharma et.al who conducted a randomized control 
trial to determine the effect of distraction technique on 
pain in infants during immunization. Mean pain score 
level of control group is higher 6.87 as compared to 
experimental group 1 was 3.50 and experimental group 
2 was 2.50. The mean pain score level of control group, 
experimental group 1 and 2 was found statistically 
significant (p<0.01).8

Association of pain intensity during immunization 
among infants with selected variables.

In the present study, ANOVA and “t” value for 
association of pain intensity during immunization with 
selected variables. The findings revealed that association 
of age with FLACC pain scores was assessed using 
independent “t” test. There was significant difference 
found in FLACC pain scores among male and female 
infants (t= 2.06, p= 0.05) at 0.05 level of significance.  
Association of past history of illness with FLACC 
pain scores was assessed using independent “t” test. 
There was significant difference found in FLACC 
pain scores among infants (t= 0.13, p= 0.02) at 0.05 
level of significance. Therefore, this elucidates that the 
FLACC pain score was dependent of selected sample 
demographic and clinical variables in key toy group. 
There was association of FLACC pain score with age 
and past history of illness among infants in key toy 
group.

Association of present history of illness with 
FLACC pain scores was assessed using independent “t” 
test. There was significant difference found in FLACC 
pain scores among infants (t= 2.24, p= 0.03) at 0.05 
level of significance. Therefore, this elucidates that the 
FLACC pain score was dependent of selected clinical 
variables in simple toy group. There was association of 
FLACC pain score with present history of illness among 
infants in simple toy group.

In the present study there was no significant 
association found in electronic toy group and control 
group with selected variables at 0.05 level of significance. 
The findings of the study was also consistent with the 
findings of Umarani J. who conducted a study to assess 
the effectiveness of diversion therapy on pain among 
infants receiving injections at selected clinics. Chi – 
square test was used to calculate the association between 
pain score and selected demographic variables.6

CONCLUSION

On the basis of the findings of the present study, 
the following conclusions can be drawn: The mean pain 
scores of infants receiving distraction technique during 
immunization was significantly less as compared to 
mean pain score of infants in control group. The mean 
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pain score of electronic toy group lower as compared to 
key toy group and control group.

Therefore, Distraction technique while immunizing 
was effective in reducing pain intensity. The study 
concludes that Distraction technique was an effective 
technique in reducing the pain intensity during 
immunization among infants. Toys can be used as a 
distractor among infants during immunization.
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ABSTRACT

Background of the study:-In recent years, epidemiologist and community researchers have directed their   
attention to explore the health seeking behavior associated with the causes of child mortality and morbidity 
due to acute respiratory tract infection. According to the WHO estimates, an appropriate health seeking 
behavior of the family members would reduce the rate of child mortality and morbidity caused by acute 
respiratory tract infection.1

Statement:-Practice of home remedies among the mothers of under five children with upper respiratory 
tract infection.

Objective:  To assess the practicing of home remedies among the mothers of under five children with upper 
respiratory tract infection.

Keywords: upper respiratory tract infection, under five children, home remedies.
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INTRODUCTION

One of the most significant health problems among 
children and the common reason for their medical visit 
is Upper respiratory tract infections (URTI). The daily 
routines and functioning in the family can be disturbed 
for long period of time when the child in the family 
suffers from URTI. Some of the URTI among children 
may lead to severe complications such as otitis media, 
tonsillitis and sinusitis.2

In India acute respiratory tract infections is one of 
the leading causes of morbidity and mortality in young 
children. In acute respiratory tract infection, (ARTI) 
children usually have symptoms like loss of appetite, 
difficulty in breathing, nasal blockage and also sucking 
difficulty in breastfed babies. 3

In Karnataka in 2011, children affected with ARTI 
were above 6.11 million in which 31% were under five 
children. According to registrar generals published figures 
of Karnataka, mortality and morbidity rate is higher in 
severe acute lower respiratory tract infections (LRTI). 
Mothers are usually the primary care providers for their 
children and they should have ability to recognize the 
symptoms of respiratory tract infections and especially 
upper and lower respiratory tract infections.4

MATERIAL AND METHOD

Research approach:-

Quantitative Research approach was selected for 
this study.

Research Design:-

The research design selected for the study was a 
Non-experimental Cross-sectional descriptive research 
design was adopted for the study. 

Research Variables: - Practices of home remedies, 
Upper respiratory tract vision.
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Demographic Variables: - Age of the mother, 
Educational status of the mother, Monthly family 
income, Area of Living.

Setting Of the study:- The study setting is pediatric 
outpatient departments in selected secondary care 
hospitals of Udupi district, Karnataka. The descriptive 
cross sectional survey design was used for this study.

Population:- Mothers of under five children with 
upper respiratory tract infections who are attending 
Pediatric OPDs of Dr.TMA Pai hospital, Udupi district.

Sample and sampling technique: Total 154 
mothers of under five were selected by using convenience 
sampling technique.

RESULTS

Frequency and Percentage distribution of mothers 
based on usage of home remedies.           (n=154)                                                                                                              

Table 1: A: What home remedy you will use to 
manage your child’s cough

Home remedies f %

Not responded 19 12.3

Ginger and turmeric mixture 67 43.5

Warm salt water with ginger 61 39.6

Tulsi kashaya 7 4.5

Table 1: B: what  home remedy will you use when 
your  child is having runing nose

Home remedies f %

Not responded 8 5.1

Steam inhalation 18 11.6

Ginger with 
turmeric powder 71 46.1

Not practicing 57 37.0

Table 1:C What home remedy you will follow to 
treat your child’s nasal congestion

Home remedies f %

Not responded 9 5.8
Apply Vicks 38 24.6
Steam inhalation 51 33.1
Not practicing 56 36.3

Table 1: D : What home remedy you will prefer 
to manage your child’s Sore throat     

Home remedies f %

Not responded 10 6.4

Ginger with warm salt water 33 21.4

Warm salt water gargle 62 40.2

Not practicing 49 31.8

Table1: E:  What measures you will use when 
your child is having fever

Home remedies f %

Not responded 8 5.1

Take syrup from medical store 3 1.9

Consult the doctor 133 86.3

Tepid sponge 10 6.4

The data presented in the table 1 revealed that 
majority 67 (43.5%) of the sample were using ginger 
and turmeric mixture to manage cough of the child at 
home and 71 (46.1) sample were using ginger with 
the turmeric powder to manage child’s running nose. 
Majority of the 56(36.6%) sample were not practicing 
any type of home remedies during their child was have 
nasal congestion. Most of the 62 (40.2%) sample were 
using Warm salt water gargle to manage their child sore 
throat, Most 133 (86.3%) of the sample were consulting 
the doctor when child had fever. 

DISCUSSION

Majority 67 (43.5%) of the sample were using ginger 
and turmeric mixture to manage cough of the child at 
home and 71 (46.1) sample were using ginger with 
the turmeric powder to manage child’s running nose. 
Majority of the 56(36.6%) sample were not practicing 
any type of home remedies during their child was have 
nasal congestion. Most of the 62 (40.2%) sample were 
using Warm salt water gargle to manage their child sore 
throat, Most 133 (86.3%) of the sample were consulting 
the doctor when child had fever. 
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A study was done by Karkada, (2005) in Belgaum 
district Karnataka, among 185 mothers on their 
knowledge, attitude and practices on home remedies of 
acute respiratory tract infections in under-five children. 
Findings of the study revealed that majority (58%) of 
mothers had knowledge regarding home remedies and 
46% mothers had positive attitude and 47% mothers had 
negative attitude towards ARI. This study concluded that 
most of the mothers (68.6%) followed home remedies in 
children with ARI before seeking medical help during 
episodes of ARI.5

CONCLUSION

Mothers with graduation and above, middle class 
officials and those who were subscribing to news paper 
had better health seeking behavior than other mothers. 
The findings highlight that, the nurses and health care 
providers can play a significant role to educate the 
mothers’ regarding importance of seeking medical 
care and mode of transmission, early identification, 
management and prevention of URTI in under five 
children. 
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ABSTRACT

Introduction: Breast milk is the best milk for the babies. It enhances the bonding between the mother and 
child. The study was undertaken to assess the breast feeding technique among the primi mothers.

Methodology: A descriptive study was conducted at tertiary care hospital of North Karnataka. Seventy five 
primiparous women after 24 hours of delivery were the samples. Bristol breast feeding assessment tool was 
used to collect the data.

Results: Results of the present study revealed that 53% of women were following incorrect position, 61% 
were not following good attachment. Whereas 67% of babies were sucking correctly and 60% of babies 
were swallowing correctly. The total score was 59 % of mothers follow incorrect technique of breast feeding 
and only 41 % of mothers follow correct technique of breast feeding.

Summary: There is a need of support to the primi women in breast feeding.

Keywords: Breast feeding, Breast feeding technique, Attachment to breast, Breast milk
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INTRODUCTION 

Breast feeding is a unique bonding experience for 
mother and her newborn. It stimulates all the senses and 
close body contact allows the newborn to recognize its 
mothers smell.  The newborn can feel and hear the sound 
of her heart beats which is similar to the intrauterine 
environment1. 

Breast milk is specific and complete food for 
newborn. It is easily digested and well absorbed by the 
newborn.  Protection against infection and facilitate 
mother infant bonding and promotes better brain growth. 
For the mother breast feeding helps in involution of 
uterus, delays pregnancy and lower risk of breast and 

ovarian cancer. The newborn should be put to the breast 
within half an hour of birth. There is no restriction of the 
number of feeds and duration of sucking time2.

For hundreds of thousands of years humans like 
all other mammals fed their young milk. Before the 
twentieth century alternatives to breast feeding were 
rare. In 18th century flour or cereal mixed with broth 
were introduced as substitute for breast feeding.  But 
this did not have a favorable outcome. Breast feeding is 
the feeding of an infant or young child with breast milk 
directly from female human breast i.e. (via lactation) 
rather than from a baby bottle or other containers3.

Attention to technique in the early stage may prevent 
many later problems. The principles are i) the mother 
should be comfortable  ii) the newborn is brought to the 
breast rather than vice versa iii) help with repositioning 
in the second breast.  The mother adopts a position of 
comfort wither sitting up in bed with her back supported 
lying on her side or sitting on a chair. The baby is held 
securely, close to the mother’s body and facing her. The 
baby’s back, neck and head should be straight and well 
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supported. The baby‘s mouth should be open. It may 
be necessary to stroke the corner of the mouth with the 
nipple to elicit rooting reflex in which the baby opens 
the mouth. The baby is brought to the breast and attaches 
adequately by taking a good amount of the breast 
including the nipple and much of the areola in to the 
mouth.  Failure to do this will mean that the nipple will 
be sucked up on directly causing nipple pain and trauma. 
When attached correctly the gums will then lie over the 
lactiferous sinuses, lower lip is turned outward and the 
baby’s chin touches the breast. Milk is then obtained 
from the breast mainly by the action of the whole mouth 
of the baby in compressing the lactiferous sinuses and 
less so by direct suction4. 

Most of the mothers don’t know the correct technique 
of breast feeding. This leads to many unnoticed and 
biased problems in babies and lactating mothers. These 
include improper nutrition to baby, altered growth, Oral 
thrush, low secretion of milk, inadequate feeds, nipple 
problems etc. There are few simple ways to practice 
the art of breast feeding techniques like starting breast 
feeding immediately after birth, proper positions, 
latching up and burping up the baby. Minor problems may 
occur during breast-feeding. But with proper planning, 
knowledge, and support, mothers can overcome these 
challenges and continue breast-feeding. Before the baby 
is born, attending classes, reading books, and watching 
videos that demonstrate breast-feeding techniques will 
help the mothers in promoting breast feeding practices.5

WHO recommends exclusive breast feeding for 
infants till they are six month old. About 1.4 million 
deaths of children of children aged below 2 years in 
settings worldwide especially in low income countries 
are due to suboptimal breast feeding practices. One 
fifth of neonatal death can be prevented by initiating 
exclusive breast feeding as early as possible6.

In India rate of malnutrition or wasting are twice as 
high as the average in sub-saharan African and 10 times 
higher that Latin American.  Currently an estimated 25 
million children are wasted in India.  53 million are 
underweight and 61 million chronically malnourished. 
Much of this happens in the prenatal and first two years 
of a child’s life damaging growth, brain development, 
eventual school performance and adult productivity7.

According to NIS (National Immunization Survey) 
results, 23 states have greater than 75% of women 

breastfeeding at hospital discharge. 10 states have greater 
than 50% of their infants being breastfed at 6 months of 
age. 12 states have greater than 25% of their infants being 
breastfed at 1 year of age. 10 states have greater than 
40% of their infants being exclusively breastfed through 
3 months of age. 8 states have greater than 17% of their 
infants being exclusively breastfed through 6 months of 
age. The 8 states of Alaska, California, Hawaii, Idaho, 
Oregon, Utah, Vermont, and Washington have achieved 
the three Healthy People 2010 objectives above. More 
than 60% of mothers of all racial/ethnic groups and of 
all education levels are initiating breastfeeding. Only 
teenagers with 51% initiating breastfeeding are less than 
the 60% initiation rate.8

A study conducted aimed at investigating the 
effectiveness of the computer assisted instruction 
about breast feeding technique during early stages of 
labour on knowledge and breast feeding technique 
among early primigravida mothers. The sample size 
comprises of 50 primiparous mothers who delivered 
and received care at Siriraj Hospital. The findings 
showed that the mean post test knowledge of breast 
feeding scores in the experimental group after computer 
assisted instruction was higher than the pre test scores 
before computer assisted instruction at a statistically 
significant less(P<0.001). The result suggest that the 
nurses in the labour room who are involved in breast 
feeding promotion should apply this computer assisted 
instruction to continuously promote successful breast 
feeding in adolescent mothers during early labour 
and through the post partum period.9 Breastfeeding 
technique is a learned skill for both mother and newborn. 
Breast feeding techniques comprises of commencement 
of breast feeding, breastfeeding positions, latching on, 
taking your baby off the breast and burping .10 From the 
observation in the post natal ward, the researcher found 
that the mothers especially primipara mothers were not 
aware of the facts regarding breast feeding techniques of 
their babies. They were often complaining of problems 
like baby is not sucking well, less milk, flat nipple, pain 
at the surgical site or at the episiotomy wound site, pain 
in the breast, breast engorgement etc. thus this study was 
undertaken to assess the technique of breast feeding and 
find the association between breast feeding techniques 
and selected demographic variables.



International Journal of Nursing Education, January-March 2019, Vol.11, No. 1         15      

MATERIALS AND METHOD

Present study was done by descriptive design at 
postnatal wards of the tertiary care hospital of north 
Karnataka. Seventy five primiparous women after 24 
hours of delivery were the samples. Bristol breast feeding 
assessment tool and researcher prepared questionnaire 
for socio demographic information was used. The data 
was collected after obtaining the consent from the 
subjects.

RESULTS

The present study results revealed that 63% of 
women in the age group of 23 to 26 , 28% were 18 to 
22 years and 9% were 27 years and above. Regarding 
education status 37% were completed PUC, 28% were 
of secondary education, 20% were graduates, 10%were 
had primary education, 4% were completed professional 
courses and 3% were illiterate.

With regard to mode of delivery 55%had full 
term normal delivery and 45% underwent LSCS.  
44%delivered in between 36 to 38 weeks of gestation 
and 56% delivered at 39 to 41 weeks of gestation.  57% 
of babies born were male and 43% were females. With 
regard  to weight of the newborn 47% were in between 
2.51 to 3.0 kgs, 28%were 3.01 to 3.5 kgs, 23% were2.00 
to 2.5 kgs and 3% were  3.51 and above.

Regarding to maternal medical illness 76% were 
normal, 7% had GDM, 7% were having HDP and 11 
% had other maternal medical illness. 53% did not had 
formal information  and 47%  had formal education 
about breast feeding  techniques.

Table 1:  Distribution of mothers according 
breast feeding technique followed  N=75

Incorrect Correct

(f) (%) (f) (%)

POSITION 40 53 35 47

ATTACHMENT 46 61 29 39

SUCKING 25 33 50 67

SWALLOWING 30 40 45 60

Overall 44 59 31 41

The table 1 shows that 53% of women were 
following incorrect position, 61% were not following 
good attachment. Whereas 67%  of babies were sucking 
correctly and 60% of babies were swallowing correctly. 
The total score was 59 % of mothers follow incorrect 
technique of breast feeding and only 41 % of mothers 
follow correct technique of breast feeding.

Figure 1: Percentage distribution of Breast Feeding Technique

There was no association found with any of the 
demographic variable and breast feeding technique.

DISCUSSION

Proper positioning and attachment of the baby 
during breastfeeding prevents sore nipples, engorgement 
and mastitis and also facilitates the milk production and 
release.11 The IMNCI strategy recommends systemic 
assessment of breast feeding. It emphasizes on proper 
position and attachment of the infant to the breast.12 The 
present study shows that 63% of women are in the age 
group of 23 to 26 years. A similar study conducted at 
Kocchi, Kerala reveals that majority women were from 
the age group of 21 to 25 years is significant with present 
study.13Regard to education 37% were completed PUC, 
mode of delivery 55% had full term normal delivery,  
56% delivered at 39 to 41 weeks of gestation.  A 
study by Padmashri et al,13 E Premila et. al 14 does 
have significance with education, mode of delivery 
and gestation age at delivery. In present study 53% of 
women were following incorrect position, 61% were not 
following good attachment. Whereas 67% of babies were 
sucking correctly and 60% of babies were swallowing 
correctly. The total score was 59 % of mothers follow 
incorrect technique of breast feeding and only 41 % of 
mothers follow correct technique of breast feeding. This 
was similar to the study done by Dongre et al 15
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CONCLUSION 

The present study result shows that there is a need of 
support system which helps the mother to feed following 
correct technique.
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ABSTRACT

Introduction: Childbirth is a phase of transition for a woman. Mothers who have high perceived maternal 
role competence are able to make a  successful transition to motherhood and  gain mastery in their maternal 
role performance. 

Objective: This study aims to measure the  perceived maternal role competence among mothers of infant.

Methodology: This study used a descriptive cross sectional  design. . Simple random sampling  was used to 
select 185 mothers of infants residing in Pokhara Sub- metropolitan City, Kaski, Nepal. 

Result: The  mean score for  perceived maternal role competence of respondents was 72.48±8.33. More than 
one quarter (26.5%) of respondents had a good level of perceived maternal role competence. There was a 
significant association between level of perceived maternal role competence and age of the mother (p<0.022), 
educational status (p=0.011), employment status (p=0.019) and readiness for pregnancy (p=0.022). There 
was  a statistically significant correlation (p=<0.001) between satisfaction and self-efficacy subscale of 
parent sense of competence scale.

Conclusion: The study concluded that influencing factors for perceived maternal role competence 
are mothers’ age, educational status, employment status and readiness for pregnancy. So health care 
professionals should focus on family planning counseling and community awareness programs to raise 
women’s educational status and empowerment so that every pregnancy is planned and help mother to adapt 
successfully in transition to motherhood.
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INTRODUCTION

Motherhood is a rewarding and challenging phase 
of a women’s life. It is potentially a time of joy as well as 
stress. It involves a number of challenges which revolve 
around learning infant care tasks, getting to know the 
infant and confronting one’s self expectation as a 
mother.1  Motherhood represents a major transition in a 
woman’s  life that involves  examining one’s capacity to 

provide care for another human being. The transition to 
motherhood is often an opportunity for self-evaluation.2

Mothers do not naturally adapt to the maternal 
role  during the early postpartum period. Instead,  they  
learn and adjust continuously. Achieving competence 
and satisfaction in the maternal role are  critical 
components of maternal role adaptation during the 
transition to motherhood which has a huge impact on 
the quality of parenting behaviors and ultimately, the 
child’s psychological development.3 How mothers 
adjust is influenced by their confidence in their role. A 
mother’s confidence in her ability to care for her infant 
is necessary for healthy transition to motherhood and a 
positive mother-infant relationship.4
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It is difficult to achieve competence if a mother 
is not satisfied with role and maternal satisfaction is 
unlikely if women feel incompetent in mastering in 
maternal role.5 In the context of Nepal, much emphasis 
has been placed on improving maternal and child health. 
However, there are very few published studies about 
mothers’ perceptions of their maternal competence.  
The author was interested   in identifying the level of 
perceived maternal role competence and determining the 
factors affecting that  ompetence during the transition to 
motherhood.

METHODOLOGY

This descriptive cross sectional study  was carried 
out in Pokhara Sub-metropolitan City, Kaski, Nepal. 
For calculating sample size, the  mean score (64.34) 
and standard deviation (7.9) was taken from the study 
by Shah, Shrestha, Pokherel, Shrestha and Baral in 
Dharan.6  A probability sampling technique was used to 
select  185 women from the total population of mothers 
of infants residing in Pokhara Sub-metropolitan City.  
Three representative wards  out of 29 total wards of 
Pokhara Sub-metropolitan City were chosen by  lottery.    
From the 3 wards, 782 infants  between 1  and 12 months 
in these 3 wards were identified  using  information 
provided by ward office and Female Community Health 
Volunteers  from which 185 mothers of infant were 
randomly selected for this study. 

The sample size was calculated by following 
formula: 

n= [(Zα +Zβ)S/δ]2     

The author choose a  confidence interval of 95%, 
power 90%, tolerance 2 and S.D. 8, which yielded a 
sample size of 185. 

And standard tool “Parenting sense of competence” 
was used to measure the primary outcome of  perceived 
maternal role competence. Reported α coefficient 
for total PSOC scores range from .82 to .87. The tool 
consisted to 17 items which included three subscales 
satisfaction, self-efficacy and interest each consisting 
9, 7 and 1 items respectively. Respondents indicated the 
degree of their agreement or disagreement with each 
statement on a 6 point Likert-type scale  from 1 (strongly 
agree) to 6 (strongly disagree) for a possible range of 17-
102. Items in self-efficacy and interest subscales were  

reverse scored for analysis so that higher scores indicate 
a higher perceived level  of maternal competence.  For 
categorization of the obtained competence score quartile 
were used. Poor means score below Q1 (3.88)  average 
competence Q1-Q3 (3.88-4.6) and good competence 
above Q3 .

Two stage back translation of the research instrument 
was done. A pretest of the research instrument’s  
reliability was carried out using 18 mothers of infants 
who were not part of the larger study. Cronbach’s alpha 
was : 0.79  and determined to be satisfactory for use in 
the study.  

The author  collected these data during face- to- face 
interviews with mothers of infants in their homes. . The 
average time spent  with a respondent was 20-25 minutes 
and on an average 9-12 respondents were interviewed 
per day. The data were coded and entered in MS Excel 
2007 and exported into the IBM SPSS version 20.0 for 
analysis. 

RESULT

Of the 185 respondents, 40.5% were between the 
ages of 25-29  while 8.1% were under 20 years. The 
mean age  was 25.5 years. More than half (56.8%) of the 
respondents were living in a nuclear family.  

Table 1: Socio-demographic Characteristics of 
Respondents

Variables Frequency Percentage
Age (in Years) (n=185)
 15-19 15 8.1
 20-24 62 33.5
 25-29 75 40.5
 ≥ 30 33 17.8
Mean±SD     25.50 ±4.23        Min.:16 Max. : 35 
Religion ( n=185)
 Hinduism 150 81.1
 Buddhism 28 15.1
 Christianity 7 3.8
Ethinic group ( n=185)
 Dalit 28 15.1
 Disadvantaged janajati* 35 18.9
 Relatively advantaged 
janajaties** 39 21.1

 Ungrouped caste/ethnicity 83 44.9
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Education status ( n=185)
 Illiterate 16 8.6
 Literate 169 91.4
Educational level (n=169)
 Primary 47 27.9
 Secondary 49 28.9
  Intermediate 41 24.3
 University 32 18.9
Employment status ( n=185)
 Unemployed 137 74.1
 Employed 48 25.9

Over 40%  were married between the ages of 20-24 
years whereas 0.5% married after the age of 29 years. 
The mean age at marriage  was 20.58 years and the mean 
age of first pregnancy was 22.31 years.  71.9% of the 
respondents had planned pregnancy whereas 28.1% had 
unplanned pregnancy. The mean age of the infants were 
7.09 months.  There were more male(53%) infants as 
compared to their counterparts. 

Table 2:Social Support of Respondents 

Variable Frequency Percentage

Social support(n=185)

 Minimal social support (<3.89) 106 57.3

 Maximum social support (≥3.89) 79 42.7

Support person* (n=184)

 Husband 147 79.4

 Mother 109 58.9

 Mother in law 102 55.1

 Sister 82 44.3

 Sister in law 28 15.1

 Neighbour 50 27.0

 Maid 29 10.0

*Multiple response question

Table 2 shows that 57.3% had minimal social support 
while 42.7% had maximum social support. Regarding 
the availability of a support person for caring for the 
infant, 99.45% had a support person whereas 0.54% had 
no one to support them in caring their infant as she was 
living in rented house and her husband was working in 
abroad.  Most (79.45%) respondents acknowledged their 
spouse as the support person. 

Table 3: Level of Perceived Maternal Role 
Competence of the Respondents

Level of Perceived Maternal 
Role Competence Frequency Percentage 

Poor competence (<3.88) 42 22.7

Average competence(3.88  -4.6) 94 50.8

Good competence (>4.6) 49 26.5

Mean±SD = 4.26±0.49 185 100

Table 3 shows that 50.8% respondents had average 
perceived maternal role competence whereas 22.7% 
had poor level of perceived maternal role competence. 
Among 185 respondents 26.5% had good level of 
perceived maternal role competence. The mean (SD) of 
the competence score was 4.26(0.49)

Table 4 shows that there is significant association 
between  perceived level of maternal role competence 
among respondents and age (p=0.022), education 
status (p=0.011), employment status (p=0.019), age 
at marriage  (p=0.019), and readiness for pregnancy 
(p=0.004) whereas there was no significant association 
between level of perceived maternal role competence 
and type of family and  parity.

Cont... Table 1: Socio-demographic 
Characteristics of Respondents
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Table 4: Association between Respondents’  Perceived Level of Maternal Role Competence and Maternal 
Variables

Variables

Level of Perceived Maternal Role Competence

χ2 p- valuePoor Average Good

n (%) n (%) n (%)

Age ( In Years)

11.45
 
0.022**

 ≤19 9(42.9) 9(42.9) 3(14.3)

 20-29 27(20) 73(55.7) 31(23.7)

 ≥30 6(18.2) 12(36.4) 15(45.5)

Education status

 Illitrate 6(37.5) 8(50.0) 2(12.5)
8.965 0.011**

 Literate 36(21.30 50(29.6) 83(49.1)

Employment status 

 Unemployed 27(19.7) 78(56.9) 32(23.4)
7.934 0.019*

 Employed 15(13.2) 16(33.3) 17(35.4)

Type of family

 Nuclear family 27(25.7) 48(45.7) 30(28.6)
2.610 0.271*

 Joint family 15(18.8) 46(57.5) 19(23.8)

Age at marriage(in Years)

 ≤19 30(30.3) 21(48.5) 21(21.2)
7.882 0.019*

 >20 12(7.13) 46(53.5) 28(32.6)

Parity

 Primiparous 23(24.2) 51(53.7) 21(22.1)

1.928 0.381*
 Multiparous 19(21.1) 43(47.8) 28(31.1)

Readiness for pregnancy

 Planned 22(16.5) 71(53.4) 40(30.1)
10.82 0.004*

 Unplanned 20(38.5) 23(44.2) 9(17.3)

Significance level at 0.05                       * Pearson’s chi square                      **Likelihood ratio

The present study shows that there is no significant association between perceived maternal role competence and 
age of the infant or  sex of the infant.
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Table 5: Relationship between Subscales of Parent Sense of Competence

Variable Correlation 

 r p-value

Satisfaction & Self Efficacy 0.316 <0.001*

*Calculated value obtained by spearman rank correlation 

Result shows that there is statistically significant 
correlation (p=<0.001) between satisfaction and self-
efficacy subscale of parent sense of competence scale. 
This indicates that respondent having high self-efficacy 
is more satisfied with their maternal role performance.

DISCUSSION

The study was conducted to find out perceived 
maternal role competence among mothers of infants 
residing in Pokhara Sub-metropolitan City. This study 
revealed that the mean score of perceived maternal 
role competence was 72.48±8.33 and the mean score 
of satisfaction, efficacy and interest domain were 
32.61±5.76, 34.34±4.45 and 5.53±0.77 respectively. The 
mean score of competence is slightly more than that of 
study of Ngai et al. conducted in China in which 17 item 
Parent Sense of Competence Scale was used and mean 
score was 69.1 (10.5) and Shah et al. in which mean 
score was 64.34±7.91.5,6 

A positive correlation between perceived maternal 
role competence and age (r=0.202, p=.006) was seen 
in this study.  Similar results were shown  by Ngai, 
Chan & Ip and Shah et al.  Literate mothers perceived 
themselves significantly more competent in their 
maternal role (p=0.011).6,8 The result was consistent 
with study of Gilmore and Cuskelly and Shah et al.6,9 

Contradictory to this finding,  the study by Mercer did 
not show a relationship between  education and maternal 
competence.4 

There was significant difference in perceived 
maternal role competence with employment status 
(p=0.019). Mothers who were job holders perceived 
themselves more competent in comparison to housewives 
which is supported by Shah et al study whereas results 
from study by Ngai, Chan, Ip revealed employment status 
was not associated with maternal role competence.6,8

There was significant difference in perceived 
maternal role competence with readiness for pregnancy 

(p=0.004). The mothers who had planned their pregnancy 
perceived themselves as more competent. This might be 
because  mothers who had an unplanned pregnancy were 
not ready to take up the new role as mother. 

Perceived maternal role competence was not 
significantly different with infant’s age. This finding was 
consistent with study results of Elek, Hudson, Bouffard.10 

In contradictory to this finding, study by Secco et al.  
reported significant increase in perceptions of infant 
care competence over time.11 Whereas study by Ngai, 
Chan and Ip revealed maternal role competence declined 
at 6 weeks post-partum, followed by improvement at 6 
months.8 Thus, inconsistent results shows need of further 
study to find out association of perceived maternal role 
competence with infant’s age. 

The study finding showed that there was no 
significant difference of perceived maternal role 
competence with infant sex. The finding was in 
accordance with findings of Elek, Hudson & Bouffard 
and Coleman & Karraker.10,12 In contrary, study by Ohan, 
Leung, Johnston found significantly higher efficacy 
scores for mother with girls than boys.13 

CONCLUSION

Based on the discussion of findings of the study, 
conclusion has been drawn. The study findings 
revealed that more than one quarter respondents had 
good perceived maternal role competence. Adolescent 
mothers perceived themselves less competent in their 
maternal role. So, there is need to support young 
mothers to adjust and enhance their development in the 
new role of mother. Similarly, the study result found 
literate and employed mothers were more competent. 
Thus educating mothers would help in increasing their 
competence. Those respondents who were married at 
after 20 years perceived themselves more competent as 
compared to their counterpart who married at younger 
age. Those mothers who had planned their pregnancy 
perceived themselves more competent. So, women 
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should be aware regarding family planning methods 
so every child birth is wanted and planned, thus, they 
would be ready to take up their role as mother. 
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ABSTRACT 

These states aggravate those heart pump lesquerella successfully. Thus that no enough blood achieves the 
mind Furthermore other crucial organs. At the body’s blood stream may be over inadequate, those could 
swoon alternately endure midsection pain, considerably sudden baby passing syndrome could happen.

Objectives: To assess existing knowledge regarding cardiac dysrhythmias among staff nurses.

To evaluate the effect of planned teaching program on knowledge regarding cardiac dysrhythmias among 
staff nurses.

   iii    To find out association of pretest knowledge score with selected demographic variables

Material and Method: A Quantitative research approach and Quasi Experimental one group pre test post 
test research design was used. The sample size was 110 staff nurses using simple random sampling technique. 
By following sampling criteria the tool was developed as questionnaire. Semi structures questionnaire was 
used to evaluate the effect of planned teaching program on knowledge regarding cardiac dysrhythmias 
among staff nurses. To find out the study finding inferential test was used.

Result and Conclusion: Semi structured questionnaire was used to evaluate the effect of planned teaching 
program on knowledge regarding cardiac dysrhythmias. 62.7% having average knowledge and 37.3% 
having good knowledge regarding cardiac dysrhythmias.

Keywords:  planned teaching programme knowledge regarding cardiac dysrhythmias, ICU staff nurses.

INTRODUCTION

According toAmerican heart Association, 
those A large portion existence debilitating effect for 
cardiovascular arrhythmias may be sudden demise 
cardiovascular passing. Appraisal What’s more prompt 
sufficient nursing consideration toward early stage 
camwood keep difficulties considerably demise. Those 
attendants attempting over ICU Also chose wards ought 
further bolstering a chance to be acquainted with ID 
number about such arrhythmias moment distinguishment 
of at general sorts including disappointment arrhythmias 
and prompt revival recoveries those exists of the 
patients.1

About 330 to 350 global deaths occur per year are 
due to cardiac arrhythmias. Deaths due to arrhythmias 
are 53 per 1,000 cardiac deaths.Incidence and prognosis 
of sustained arrhythmias in ICU population was studied 
France reported that in a total of 1,341 patients. Where 
in-hospital death rate was 17 percentage in-patients 
without arrhythmia and 29 percentage in-patients with 
supraventricular arrhythmias, 73 percentage in-patients 
with ventricular arrhythmias and 60 percentage in- 
patients with other conduction abnormalities.2

REVIEW OF LITERATURE

Literature related to incidence and prevalence of 
dysrhythmias
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Literature related to  knowledge regarding cardiac 
dysrhythmias

Literature related to effect of  planned teaching 
program

Literature related to incidence and prevalence of 
dysrhythmias.

Sri Jayewardenepura(1994)  conducteda study 
about Cardiac dysrhythmias during anesthesia. Factors 
that may influence the incidence of dysrhythmias such 
as age, pre-existing heart disease, hypertension and 
anesthetic technique were noted. Cardiac monitoring 
was commenced on each patient before the induction 
of anesthesia and continued up to the recovery period. 
Any dysrhythmia that occurred was noted and a tracing 
obtained. 42 patients developed dysrhythmia of whome 21 
were nodal rhythms. These occurred during maintenance 
of anesthesia and needed no treatment. Fourteen patients 
developed ventricular ectopics commonly triggered 
by intubation. Only one patient needed treatment with 
lignocaine. Sinus bradycardia occurred in 6 patients who 
were treated with intravenous atropine.3

Literature related to  knowledge regarding cardiac 
dysrhythmias

Nidhi Rjaput, Institute of Nursing Education and 
Research, Tilak Maharashtra Vidyapeeth Pune, 2016. A 
non beginning analysis abstraction to appraise the ability 
apropos identification and administration of cardiac 
dysrhythmias amid agents nurses in Vidharva Region. In 
this abstraction 100 agents nurses called by application 
non anticipation advised sampling address and abstracts 
was calm by structured questionnaire. Agents nurses 
were accepting acceptable akin of all-embracing ability 
account apropos identification and administration of 
cardiac dysrhythmias 5% accepting average, 39% good, 
36% actual acceptable and 10% accomplished ability 
apropos identification and administration of cardiac 
dysrhythmias.4

Literature related to effect of  planned teaching 
program

Ahmad Tubaishat (2014)et. Al, a Quasi test 
examine might have been directed with assess those 
impact of simulation-based educating on the procurement 
Furthermore maintenance of arrhythmia related 
information “around nursing people. An randomized 

regulated outline directing, including a pretest–post-test 
might have been utilized. Nursing scholars were allocated 
haphazardly whichever of the test gathering (n = 47), 
who went to reproduction situations for cardiovascular 
arrhythmia, or of the control aggregation (n = 44) who 
accepted an accepted address on the same theme. An 
matched t test demonstrated that those intend learning 
score In those posttest might have been fundamentally 
higher over during the pretest to both aggregations. 
However, members in the test gathering exhibited 
essentially expanded learning of heart arrhythmia in the 
principal and the second post- test compared with the 
individuals in the control one assembly. Thus, Recreation 
will be predominant Also essentially enhances students’ 
arrhythmia learning. 5

RESEARCH METHODOLOGY

RESEARCH APPROACH: The research method 
adopted for the study was quantitative approach. 
RESEARCH DESIGN: Quasi Experimental one group 
pre testpost test research design. SETTING OF THE 
STUDY: The present study was conducted in selected 
hospitals.

POPULATION:  In this study the population consists 
of staff nurses. SAMPLES: Sample refers to subset of a 
population selected to participate in a study. The sample 
selected for the present study comprised staff nurses 
working in ICU in selected hospitals.SAMPLE SIZE: 
As per the power analysis study consists of 110 staff 
nurses working in ICU. SAMPLING TECHNIQUE: 
Sampling technique used in this study simple random 
sampling technique Sample was selected according to 
criteria after obtaining permission from the authority of 
the selected hospitals. RELIABILITY: The reliability 
coefficient ‘r’ of the questionnaire was 0.751, which is 
more than 0.7, hence it was found to be reliable. PILOT 
STUDY: The pilot study was conducted in high school 
and junior college, sangli to assess the feasibility of the 
study. After the pilot study, tool was found feasible, and 
gave better insight to the investigator.

PROCEDURE OF DATA COLLECTION

 Informed consent was taken before filling the 
questionnaire. The investigator approached the each 
staff, introduced themselves to the staffs and explained 
the nature and purpose of the study.stafft’s doubts were 
clarified and their consent was obtained. The tool was 
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given to each staff and asked to fill it.

DISCUSSION AND RESULTS

 the study is quantitative and quasi experimental 
one group pre- test post- test research design was used. 
The study was carried out in selected hospitals among 
staff nurses with the sample size of 110. The research 
proposal was approved by the Ethical committee. The 
tool was corrected by 22 experts and then final tool was 
prepared. The tool was found reliable by using Karl 
Pearson’s correlation coefficient formula. After the 
approval of the ethical committee pilot study and final 
study were conducted. The pilot study was carried out 
using 11 samples and final study with 110.

 Mean of pre- test was found 9.59 with value 0.618, 
so it was found thattcalvalue was greater than table value 
P < 0.000. Mean of post- test was found 14.96 with value 

-20.618, so it was found thattcalvalue was greater than table 
value P < 0.000

. Semi structured questionnaire was used to collect 
the data. There were total 20 questions and divided as 
0-7 poor, 8-14 average and above 15 as good knowledge. 
There are 68.2% having poor and 31.8% having 
average knowledge score in pretest regarding cardiac 
dysrhythmias and 62.7% having average knowledge 
and 37.3% having good knowledge regarding cardiac 
dysrhythmias in post test. This figure shows that the 
level of knowledge increases in the post test

It was found that found that 36% nurses having 
qualification G.N.M, 49.1% having B.SC Nursing and 
14.5% having P.B. B sc. nursing qualification. - It was 
found that 50.9 % having experience below 1 year, 42.7% 
having experience 1 to 2 year and 6.4 % nurses having 
experience 2 to 5 year and no one having experience 
more than 5 years. It was found that 54.5% having 
previous knowledge regarding cardiac dysrhythmia.

CONCLUSION

This study was aimed at the finding out the 
effectiveness of planned teaching program on knowledge 
regarding identification and emergency management of 
cardiac dysrhythmias among staff nurses working in 
selected hospitals. A quantitative research approach was 
used for the study. The study was conducted on 110 staff 
nurses working in selected hospitals. 
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ABSTRACT

Background: A fever is a body temperature that is higher than normal. It is not an illness. It is part of our 
body’s defence against infection. Most bacteria and viruses that cause infections do well at the body’s normal 
temperature (98.6 F). A slight fever can make it harder for them to survive. Fever also activates your body’s 
immune system. You have a fever when your temperature rises above its normal range. Fever is a natural 
response of the body that helps in fighting off foreign substances such as microorganisms and toxins. Hot 
water foot bath therapy causes blood vessels to dilate and improves blood circulation, which releases heat in 
the form of sweat and supplies oxygen to brain cells which aids in the elimination of toxins. The immersion 
of the body or part of the body in a water bath stimulates circulation and reduces body temperature.

Material and method: A quasi-experimental pre-test and post-test control group design was used. There 
were 60 Patients admitted with fever selected using simple random sampling technique and were randomly 
allocated in experimental and control group using lottery method. Control group was received standard 
treatment. Experimental group was received hot water foot bath therapy along with standard treatment. 
Content validity of the tool was established by giving it to 11 experts 5 from Medical Surgical Nursing, 3 
from physicians, 2 from Psychiatric Nursing and 1 from community health nursing. Reliability of the tool 
was assessed by using the Cronbach’s Alpha method. The correlation coefficient was 0.86. Data collection 
was done in March 2018.The obtained data was analyzed and interpreted in terms of objectives and research 
hypotheses. Analysis was done by using descriptive and inferential statistics. 

Results: The results revealed that there was significance difference in reduction of temperature after 
application of hot water foot immersion therapy at p<0.05 level of significance. The mean difference between 
pre-test & post-test was 2.030F. It was effective in patients with all type of fever. Participants were highly 
satisfied with hot water foot immersion therapy.

Conclusion: Based on the study findings it is found that there is a significance association between 
experimental group (i.e after intervention) and control group only on second day morning and third day 
morning and evening in the temperature of the patient’s, so i conclude that hot water foot immersion therapy 
is effective from the third day.

Keywords: Body temperature; effectiveness; fever; hot water foot immersion therapy
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INTRODUCTION

A fever is a body temperature that is higher than 
normal. It is not an illness. It is part of your body’s 
defence against infection. Most bacteria and viruses 
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that cause infections do well at the body’s normal 
temperature (98.6 F). A slight fever can make it harder 
for them to survive. Fever also activates your body’s 
immune system. You have a fever when your temperature 
rises above its normal range. What’s normal for you 
may be a little higher or lower than the average normal 
temperature of 98.6 F (37 C) [1].

A fever is a temporary increase in your body 
temperature, often due to an illness. Having a fever is 
a sign that something out of the ordinary is going on in 
your body. For an adult, a fever may be uncomfortable, 
but usually isn’t a cause for concern unless it reaches 103 
F (39.4 C) or higher. For infants and toddlers, a slightly 
elevated temperature may indicate a serious infection.[2]

Fevers generally go away within a few days. A 
number of over-the-counter medications lower a fever, 
but sometimes it’s better left untreated. Fever seems to 
play a key role in helping your body fight off a number 
of infections.[3]

A hot water foot bath therapy increases nourishment 
to tissues, calms and relaxes tension. It important 
for the nurse to consider the treatment modality, that 
is effective for the client, considering all the factors 
affecting thermoregulation. Hot water foot bath therapy 
is considered as a non-pharmacological, safe and 
side effect free, cost effective, easy to administer. As 
pharmacological measures have reported side effects, it 
is always better to use non-pharmacological measures 
to reduce fever. There are very few studies that are 
conducted to test and compare the effectiveness of 
different non-pharmacological measures to reduce the 
fever. [4]

Warm application to the foot causes the congested 
blood to flow towards distant parts of the body and is 
brought to the dilated vessels of the foot and leg. When 
hot water foot bath therapy applied for 15-20 minutes the 
vessels in the feet starts expanding and gets improved 
circulation, neutralizing acid and killing bacteria, and 
relieving aches, tiredness and fever. The improved blood 
circulation resets the hypothalamic set points by heat 
transfer from higher heat area to lower heat area. [6]

METHOD

Simple Random sampling technique was used to 
select the sample size 60 Patients admitted with fever 

randomly allocated in experimental and control group 
by using lottery method. Control group was received 
standard treatment. Experimental group was received hot 
water foot bath therapy along with standard treatment. 
Informed consent was obtained from caregiver. The 
study excluded the patients who can’t assume sitting 
position, loss of sensation in the leg, Unconsciousness, 
Ulcer, lesion or allergy in the feet and Patient who are 
not willing to participate.

DATA COLLECTION PROCEDURE

The research investigator met the head of the 
institution in order to establish support and cooperation 
to conduct the study successfully. The formal permission 
was taken from The Dean of the School of Nursing 
Science and Research, Sharda University, Greater 
Noida, U.P and The Medical Superintendent of Sharda 
Hospital, Greater Noida, and U.P to collect data for main 
study. The main Study was conducted from 5th March 
2018 to 7th April 2018 in Sharda Hospital Greater Noida.

The method used for data collection was as follows

The research investigator introduced him to the 
subjects and establish the good rapport with them.

The written consent was obtained from each patient.

Warm the water.

The temperature of water should be 103 & 1040 F or 
39 0C – 40 0C.

Use such a bucket which helps in foot immersion 
easily.

Before intervention I will check the body temperature 
and record in temperature record table.

Steps of check the body temperature:

Wash the hands to prevent the spread of infection. 
Prepare all required equipments to facilitate accurate 
skill performance. Check the client’s identification and 
coding to confirm the necessity. Explain the purpose 
and the procedure to the client to providing information 
fasters cooperation and understanding. Close doors 
and/or use a screen to maintain client’s privacy and 
minimize embarrassment. Take the thermometer and 
wipe it with cotton swab from bulb towards the tube to 
limit spread of infection. Assist the client to a supine or 
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sitting position to provide easy access to axilla. Move 
clothing away from shoulder and arm to expose axilla 
for correct thermometer bulb placement. Be sure the 
client’s axilla is dry. If it is moist, pat it dry gently 
before inserting the thermometer because moisture 
will alter the reading. Under the condition moistening, 
temperature is generally measured lower than the real. 
Place the thermometer in hollow of axilla at anterior 
inferior with 45 degree or horizontally to maintain 
proper position of bulb against blood vessels in axilla. 
Keep the arm flexed across the chest, close to the side of 
the body because close contact of the thermometer with 
the superficial blood vessels in the axilla ensures a more 
accurate temperature registration. Hold the thermometer 
in place for 3 minutes to ensure an accurate reading. 
Remove and read the level of the temperature to ensure 
an accurate reading. Explain the result and instruct him/
her if he/she has fever or hypothermia to share his/her 
data and provide care needed immediately. Dispose of 
the equipment properly, wash the hands to prevent the 
spread of infection. Replace all equipments in proper 
place to prepare for the next procedure. Record in the 
client’s chart for documentation provides ongoing data 
collection. If a report is abnormal reading to the senior 
staff because documentation provides ongoing data 
collection.

RESEARCH

Table no.:1: Post- test scores of body temperature 
experimental and control group in day 2 morning.

Group type N Mean S.D t value P value

Experimental 30 3.47 .68
2.038 0.046*

Control 30 3.10 .71

* denotes significant at 5% level.

INTERPRETATION:

Since the P value of the above analysis between 
experimental group and control group in day two morning 
session is less than 0.05 so the H02 is rejected at 5% 
level of significance which means there is an association 
between experimental (i.e. after intervention) group and 
control group patients with respect to the temperature.

Table no.:2: Post- test scores of body temperature 
experimental and control group in day 2 evening

Group type N Mean S.D t value P value

Experimental 30 3.07 .69
.328 .744

Control 30 3.00 .87

* denotes significant at 5% level.

INTERPRETATION

Since the P value of the above analysis between 
experimental group and control group in day two 
evening session is more than 0.05 so the H03 is accepted 
at 5% significance which means there is no association 
between experimental group (i.e. after intervention) and 
control group patients with respect to the temperature.

Table no.:3: Post- test scores of body temperature 
experimental and control group in day 3 morning.

Group type N Mean S.D t value P value

Experimental 30 2.47 .57
-2.579 .012*

Control 30 2.87 .63

* denotes significant at 5% level.

INTERPRETATION:

Since the P value of the above analysis between 
experimental group and control group in day three 
morning session is less than 0.05 so the H04 is rejected 
at 5% significance which means there is an association 
between experimental group (i.e. after intervention) and 
control group patients with respect to the temperature.

Table no. 4: Post- test scores of body temperature 
experimental and control group in day 3 evening.

Group type N Mean S.D t 
value P value

Experimental 30 1.77 .50
-5.914 .000*

Control 30 2.70 .70

* denotes significant at 5% level.

INTERPRETATION:

Since the P value of the above analysis between 
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experimental group and control group in day three 
evening session is less than 0.05 so the H0 is rejected 
at 5% significance which means there is an association 
between experimental group (i.e. after intervention) and 
control group patients with respect to the temperature.

Table no. 5: Mean difference of post- test scores of 
body temperature among experimental and control 
group 

Group Mean day 1 Mean day 3 Mean 
difference

Exp. Group 3.80 1.77 2.03

Control 
group 3.83 2.70 1.13

INTERPRETATION:

From the above table I found that the mean difference 
of experimental group is greater than the control group.

DISCUSSION

In this study the data was obtained from patients 
admitted with fever in Sharda Hospital, Greater Noida 
regarding on thermoregulation in order to achieve the 
objectives of the study a Quasiexperimental pre-test 
& post-test control group design was adapted and 60 
patients were selected by using simple random sampling 
technique, fulfilling the inclusion and exclusion criteria. 
The subjects were evaluated by using structured 
participation information sheet, inform consent, 
demographic variables, temperature record table and 
rating scale on level of satisfaction on hot water foot 
immersion therapy among patient with fever.

 CONCLUSION

The findings of the study revealed that the hot water 
foot bath therapy was effective in thermoregulation 
among patients with fever. Thus study suggest that hot 
water foot bath therapy is a complimentary alternative 

therapy that helps the parents, family members and 
nurses in the management of fever, in an easy, cost 
effective way without shivering and complication. We 
can use footbath as a non-pharmacological, easy and 
safe technique to maintain the body temperature. As this 
method can be performed for the elderly by themselves 
or other people, it can be recommended in health 
programs for them. The hot water is cheap and simple 
way to thermoregulation by increasing the foot vessel 
expansion and blood volume is increased and timely 
ought to brain of oxygen & nutrients needed to fight 
against microorganism.
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ABSTRACT

The DiGeorge Syndrome was first described in 1968 as a primary immunodeficiency resulting from the 
abnormal development of the third and fourth pharyngeal pouches during embryonic life. It is characterized 
by hypocalcemia due to hypoparathyroidism, heart defects, and thymic hypoplasia or aplasia. Its incidence 
is 1:3000 live births and, despite its high frequency, little is known about its natural history and progression. 
←This is probably due to diagnostic difficulties and the great variety of names used to describe it, such 
as velocardiofacial, DiGeorge, and CATCH 22 Syndromes, as well as conotruncal facial anomaly. All 
represent the same genetic condition, chromosome 22q11.2 deletion, which might have several clinical 
expressions. To describe clinical and laboratorial data and phenotypic characteristics of patients with 
DiGeorge Syndrome. Patients underwent standard clinical and epidemiological protocol and tests to detect 
heart diseases, facial abnormalities, dimorphisms, neurological or behavioral disorders, recurrent infections 
and other comorbidities. 
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INTRODUCTION                                             

DiGeorge syndrome (DGS) is one of a group 
of phenotypically similar disorders—including 
velocardiofacial syndrome (VCFS, or Shprintzen 
syndrome) and conotruncal anomaly face (CTAF) 
syndrome—that share a microdeletion of chromosome 
22q11.2, a region known as the DGS critical region1. 
Cytogenetic and molecular studies have contributed 
greatly to our understanding of the genetic basis of 
these disorders.  These studies suggest that one or more 
genes in this region of chromosome 22 play a major 
role in cardiac and craniofacial development and other 
derivatives of the third and fourth pharyngeal pouches, 
including the thymus and parathyroid glands. During the 
past several years there has been a tremendous effort by 

several groups of investigators to construct physical and 
transcription maps of this region to identify candidate 
genes. Within the next several years, we can expect that 
additional genes within 22q11 will be identified and that 
we will have a better understanding of their function 
and role in the development of the complex and variable 
phenotype of the 22q11 deletion syndrome.2

HISTORY 

Genes are made up of a chemical called DNA and 
are housed on larger structures called chromosomes. 
Most people have 23 pairs of chromosomes (46 total), 
with one of each pair coming from the mother and 
the other from the father. Chromosomes are number 1 
through 22; the 23rd pair are called sex chromosomes 
because they determine a person’s sex (male or female). 
The chromosomes are found in every cell in the body.3 

In 1981, Dr. de la Chapelle in France, and in 
1982, Richard Kelley, M.D., along with Elaine Zackai, 
M.D. and Beverly Emanuel, Ph.D. at the Children’s 
Hospital of Philadelphia in the U.S.A., found that 
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patients with DiGeorge syndrome had a rearrangement 
of chromosome 22 which caused them to be missing a 
very small piece of chromosomal material on the long 
arm (q11.2) of chromosome 22. This rearrangement 
was able to be seen under the microscope. This piece of 
information is important, as you will see when you read 
on, because most 22q11.2 deletions are not seen under 
the microscope because they are too small.3

Over the years, Dr. Emanuel’s group at the Children’s 
Hospital of Philadelphia worked very hard to establish the 
fact that 25% of patients with DiGeorge syndrome had 
a visible deletion of material on chromosome 22 when 
they looked under the microscope. But they were still 
puzzled about the other 75% of patients with DiGeorge 
syndrome who did not have a visible deletion. In 1991, 
Deborah Driscoll, M.D., a member of Dr. Emanuel’s 
laboratory group, detected a submicroscopic deletion 
of chromosome 22q11.2 in the majority of patients with 
DiGeorge syndrome using special “molecular” tests. 
This meant that although you could not see the material 
under the microscope, you could prove that the piece 
was absent by using a special DNA test called FISH 
(fluorescence in situ hybridization). This test works like 
a lock and key. The person in the laboratory has the key 
which lights up (fluoresces) if it finds its matching lock 
in the chromosomes. If the lock is missing from one of 
the pair of chromosomes 22s, only one chromosome 22 
will light up in the area in question (q11.2), confirming 
that the patient is missing material on chromosome 22.4

The majority of patients who had a 22q11.2 
deletion, which caused their DiGeorge syndrome, did 
not have an affected parent, therefore, the change in 
their chromosome 22 was a “new mutation” in them. 
This was and still is important information for families, 
because, if the parents’ chromosomes are normal, then 
the chance of recurrence in a future pregnancy is quite 
low. About 10% of the time, a parent is also affected 
with some medical problem like a heart defect and also 
has the 22q11.2 deletion. If the deletion is present, then 
that individual has a 50% chance of passing on the 
chromosome 22 with the deletion to his or her children. 
The chance of having more than one child affected when 
the parent has the deletion is random (like the chance 
of flipping a coin twice in a row and finding “heads” 
twice in a row). When a child receives the chromosome 
22 with the deletion, the medical problems can be quite 
variable. For example, from a very mild heart problem to 

a very severe heart problem, or no heart problem at all.2

DEFINITION OF DI GEORGE SYNDROME

DiGeorge Syndrome (DGS) is a primary 
immunodeficiency, often but not always, characterized 
by cellular (T-cell) deficiency, characteristic facies, 
congenital heart disease and hypocalcemia. DGS is 
caused by abnormal formation of certain tissues during 
fetal development. During fetal development, various 
tissues and organs often arise from a single group of 
embryonic cells. Although the tissues and organs that 
ultimately develop from this group of embryonic cells 
may appear to be unrelated in the fully formed child, 
they do have a similar origin.3

Approximately 90% of patients with DGS have a 
small deletion in chromosome number 22 at position 
22q11.2. Thus another name for this syndrome is the 
22q11.2 deletion syndrome. Other names include 
velocardiofacial syndrome and conotruncal anomaly 
face syndrome.5

EPIDEMIOLOGY

22q11DS is the most common microdeletion 
syndrome in humans. However, population-based 
estimates of the incidence and prevalence of 22q11DS 
differ. Most studies reported a prevalence of one in every 
4,000 newborns; however, reports range from one in 
2,000 to one in 6,395.3,12Nevertheless, many researchers 
believe that this number is artificially low due to under-
diagnosis. Consistent with this, familial occurrence is 
the most frequent cause of diagnosis in adults at some 
genetic centers.10

Male and female sexes are affected equally by 
22q11DS. In addition, the deletion of 22q11.2 is more 
prevalent within certain ethnic groups. Specifically, 
22q11DS occurs more frequently among Hispanics 
compared with Whites, African Americans, and Asians.9

Generally, >90% of DGS cases are de novo or novel 
deletions caused by a random occurrence during fetal 
development. An unaffected parent might then carry 
the deletion in his or her eggs or sperm, and the risk of 
recurrence is ~1%. However, it can also be inherited, 
and familial autosomal dominant recurrence is reported 
in ~8%–28% of patients in various series.2 Some cases 
appear to have a vigorous diagnosis but no deletion; 
35%–90% of patients with DGS and 80%–100% 
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of velocardiofacial syndrome patients have the 22q 
deletion.12

CLINICAL FEATURES

The variability in the clinical expression of del22 
syndrome is extremely wide.9 Classical features 
of del22 syndrome include CHD, velopharyngeal 
insufficiency or cleft palate, facial anomalies, speech 
and learning disabilities, neonatal hypocalcemia, and 
T-cell immune deficit. Nevertheless, the spectrum of 
anomalies associated with del22 is becoming wider and 
wider.2 Inter-individual variability in del22 phenotype 
is characteristic, since subjects with full-blown clinical 
expression of the syndrome as well as mildly affected 
individuals can be found. The main clinical features of 
Del22 syndrome and their occurrence in series of 165 
patients are listed in6 

Table 1- Main clinical features of Del22 syndrome 
and their occurrence in this series

DIAGNOSIS OF DI GEORGE SYNDROME

Patients

The cohort was composed of 109 patients with 
clinical suspicion of 22q11.2 DS prospectively 
selected as part of a multicenter study, the Brazil’s 
Craniofacial Project (CFBP). Before data collection, 
a standardized clinical protocol was established by all 
clinical geneticists, involved in this study. The protocol 
included physical examination, clinical and image 

investigation for palatal abnormalities (including data 
of nasopharyngoscopy), and cardiologic assessment 
(including echocardiogram). Also, included in the 
protocol was the collection of each patient’s history of 
hypocalcemia and immunologic alterations/recurrent 
infections, growth and development, behavioral and 
neuropsychiatric disorders, and sensorineural and/or 
conductive hearing loss; as well as conducting neurologic, 
ophthalmologic, gastroenterologic, genitourinary, and 
skeletal evaluation.7

22q11.2 deletion syndrome is diagnosed 
in individuals with a submicroscopic deletion 
of chromosome 22 detected by fluorescence in situ 
hybridization (FISH), multiplex ligation-dependent 
probe amplification (MLPA), or chromosomal 
microarray (CMA). At present, fewer than 5% of 
individuals with clinical findings of the 22q11.2 deletion 
syndrome have normal routine cytogenetic studies and 
normal results on FISH testing; however, this figure may 
change as individuals with atypical or nested deletions 
within the DGCR (DiGeorge chromosome region) but 
not including the area encompassing the N25 or TUPLE 
FISH probes are identified using array-based or MLPA 
technologies.8

MANAGEMENT OF DIGEORGE SYNDROME

22q11DS is a multisystem syndrome with remarkable 
variability and expression among individuals. Moreover, 
the presence of one feature does not predict the presence 
of any other feature. As such, the management of 
22q11DS patients is highly dependent on age and 
phenotype; therefore, treatment is individualized 
according to the underlying lesion and severity. 10,11

In infants and young children with feeding problems, 
recurrent infections, hypocalcemia, and structural 
cardiac and palatal anomalies might be accompanied by 
speech, learning, and/or developmental difficulties. The 
combination of poor suck reflexes, palatal weakness, 
and dysfunctional swallowing often means that formula 
rests in abnormal anatomic locations or regurgitates into 
the Eustachian tube or sinuses. Gastroesophageal reflux 
is also common in these patients. The management of 
feeding difficulties includes thickeners, anti-reflux 
medications, and nasogastric or gastrostomic feeding 
tubes when necessary.2,3,10,11

Hypocalcemia due to hypoparathyroidism is a 
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common problem during the neonatal period, but 
it could occur at any age, including adulthood. The 
standard treatment for hypoparathyroidism is to 
correct hypocalcemia using oral vitamin D analogs 
and calcium. However, physicians should be careful to 
avoid overtreatment, which results in hypercalciuria, 
hypercalcemia, nephrolithiasis, nephrocalcinosis, 
and renal failure.12 Teriparatide recombinant human 
parathyroid hormone (1–34) is a promising novel 
treatment for chronic hypocalcemia in hypoparathyroid 
syndromic children, and it might solve this problem in 
the future.41 A recent study demonstrated the efficacy 
of parental parathyroid transplantation combined with 
allogeneic thymus transplantation in a patient.6 Daily 
vitamin D is advised for 22q11DS patients of all ages 
with hypocalcemia; the dose should be the recommended 
daily allowance or as indicated therapeutically.13

Recurrent infections, particularly otitis media, 
might be an important problem during this period, and 
hearing loss might occur. Children should be treated 
appropriately for infections and followed carefully 
for potential hearing problems. Unrecognized hearing 
loss might contribute to delayed speech and cognitive 
development.11,12,14,15

Reconstituting the immune system is essential for 
patients with complete DGS, which can be accomplished 
by two methods: thymus tissue transplantation and a 
fully matched peripheral blood T-cell transplantation. 
Patients with complete DGS need to be protected from 
infections and blood products. Antifungal, antiviral, and 
antipneumocystis prophylaxis, and immunoglobulin 
replacement therapy should be commenced in these 
patients. Blood products could induce graft-versus-
host disease when T-cells are absent. If necessary, 
patients should receive cytomegalovirus-negative 
and irradiated blood products. In addition, live viral 
vaccines should be avoided in patients with severe 
immunodeficiency.13,16 Adverse events following live 
immunizations are typically minor and self-limited, 
suggesting that live vaccines could be considered in 
patients with mild-to-moderate immunosuppression.16 As 
mentioned above, hypogammaglobulinemia might 
develop in patients with 22q11DS. For example, severe 
antibody deficiencies that are associated with lower 
respiratory tract infections and autoimmune conditions 
might occur. Therefore, patients should be screened for 
potential antibody deficiency.14 Importantly, the degree 
of immunodeficiency cannot be predicted based on other 
phenotypic features and must be assessed individually in 

each patient with 22q11DS.13

Patients with 22q11DS have high death rates. 
Most deaths occur during the first year of life, and 
are associated with the presence of congenital heart 
diseases, particularly severe cardiac defects.16 Right-
sided heart failure, which is related to pulmonary 
vascular resistance, is a common complication of 
these anomalies, and was proposed to be an important 
contributor to mortality.18 Surgical treatment is 
necessary for many of the cardiac problems in patients 
with 22q11DS. Nevertheless, individualized surgical 
approaches are needed according to the underlying 
cardiac lesion in each patient.65 Laryngeal abnormalities 
are not rare and are important to recognize, particularly 
if cardiac surgery is planned. Therefore, complete ear, 
nose, and throat examinations and airway evaluations 
should be performed before any surgical procedure.19

As mentioned above, 22q11DS might affect 
many systems, and urinary ultrasonography should be 
performed after diagnosis. Children with 22q11DS 
should be screened for scoliosis, and surgical treatment 
might be necessary to correct this condition. Symmetric 
leg pain is seen frequently in 22q11DS patients during 
childhood, whereas asymmetric leg pain suggests 
other pathologies. Patients should also be screened for 
thyroid function and if necessary, thyroid morphology. 
Vomiting is common with 22q11DS, and can indicate a 
problem in the gastrointestinal system such as reflux or 
malrotation. If indicated clinically, patients should also 
be screened for autoimmune disorders such as Celiac 
disease. Subjects should also be screened for strabismus 
and refractive errors at 2 years or 3 years of age.13,14

The optimal management of patients with 22q11DS 
requires a comprehensive team approach, including 
specialists in genetics, pediatrics, endocrinology, plastic 
surgeons, immunologists, otolaryngologists, and speech 
therapists. 22q11DS is not a rare syndrome, and there is 
a need to form a local specialist team to ensure optimal 
management of affected patients. Appropriate guidelines 
for the management of patients are available in the 
literature, which contain useful information for physicians 
interested in 22q11DS syndrome.13,14,20 22q11DS might 
be difficult to recognize and diagnose in some patients, 
although the clinical findings for early diagnosis are 
known. Early diagnosis provides the best opportunity 
for modifying the course of the illness and optimizing 
patient outcome.
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CONCLUSION

Symptoms of DiGeorge syndrome can be detected 
soon after the birth, especially that concerning congenital 
hearth disease. A prompt diagnosis and surgical 
intervention can save the child’s life. Because of many 
other symptoms, many diagnostic procedures focused 
on this syndrome are to be performed, followed by long 
lasting stimulative treatment and treatment of seizures 
and psychiatric disorders.
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ABSTRACT

Introduction: Neurocysticercosis , a severe form of cysticercosis affecting the central nervous system , is 
a potentially dangerous systemic infection caused by Cysticercuscellulosae, the larval stage of T. solium. 

Aims: To effect of an awareness program on knowledge about junk food related neurocysticercosis among 
college students in a selected college, W.B.

Setting and Design: Pre experimental one group pre-test post-test research design was adopted for the study 
to collect the data from the student in a selected Asutosh  college of West Bengal.

Results: Result show that the mean and standard deviation post-test students behaviour score 
583.25±37.98(Q1-20) and 174.69±3.39(Q21-26) was significantly higher than the mean Pre- test students 
behaviour score 489.25±24.97 (Q1-21) 111.23±2.44(Q21-26) . The obtained mean difference was found to 
be statistically significant as evident from ‘t’  value of 3.46(for Q1-20) and 3.09( for Q21-26)for df 65 at 
0.05 level. It means that the obtained mean difference between mean score of both control group students 
behaviour during the study was a true difference and not by chance. 

Conclusion: From this study it is revealed thatawareness program on knowledge about junk food related 
neurocysticercosis among college students is necessary to educate them regarding NCC and preventive From 
this study it is revealed that awareness program on knowledge about junk food related neurocysticercosis 
among measures.

Keyword:-Junk food, Neurocysticercosis, Awareness programme,knowledge, students

INTRODUCTION

Neurocysticercosis(NCC)  a severe form of 
cysticercosis affecting the central nervous system, 
is a potentially dangerous systemic infection caused 
by Cysticercuscellulosae, the larval stage of T. solium. 
Humans acquire this infection by ingestion of T. 
solium eggs from fecal contaminated soil, water or 
improperly cleaned, raw or undercooked vegetables.1

Neurocysticercosis  is a well recognized global 
and common parasitic disease during these days. The 
common symptoms associated with NC are epilepsy, 
loss of consciousness, headache, abnormal behavior etc. 
Patients with these symptoms are often referred to the 
imaging centre for diagnosis for NC through CT scan/
MRI of the brain, as NC is an abnormality which is better 

diagnosed by the introduction of CT scan and MRI than 
any previous recognized radiological procedures in the 
brain.2

In the developing world, NCC, infection of the 
central nervous system  with the T. solium larvae, is 
the most common cause of acquired epilepsy. Because 
of globalization, many clinicians in industrialized 
countries who are unfamiliar with NCC are now faced 
with managing this disease. Adult tapeworms shed 
proglottids, and each proglottid contains approximately 
1000 to 2000 eggs. Once the hexacanth embryo reaches 
the parenchyma it forms cysticerci which undergo four 
stages of involutions.3

Prevalence rates in the United States have shown 
immigrants from Mexico, Central and South America, and 
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Southeast Asia account for most of the domestic cases of 
cysticercosis.4The disease is world-wide in distribution, 
though major endemic regions are the world’s poorer 
countries where families raise free-roaming pigs that are 
able to ingest human faeces. The world-wide prevalence 
of NCC still remains to be known, though, initiatives are 
underway to determine the burden in endemic countries 
as well as in developed nations like USA.The estimated 
numbers of people suffering from epilepsy due to NCC 
are as high as 0.31-4.6 million in sub-Saharan Africa, 
0.45-1.35 million in Latin America, 1 million in India 
and 0.3-0.7 million in China.5

T. solium cysticercosis was added by WHO to the 
list of major Neglected Tropical Diseases   with NTD 
roadmap goals of making available a validated strategy 
for control and elimination of T. solium taeniasis/
cysticercosis and those interventions to be scaled up in 
selected countries by 2020.6

In India, it is prevalent in all states, with WHO 
estimating NCC to be the cause of epilepsy in up to 50% 
of Indian patients who present with partial seizures. In a 
community survey in Vellore in southern India, among 
those suffering from active epilepsy, NCC was found 
in 28% by CT scan and 13% by the enzyme-linked 
immunoelectron transferblot. Overall, 34% of patients 
were diagnosed with NCC. Moreover, there was no 
significant difference in prevalence of NCC in urban and 
rural areas.In Puducherry in south India, seroprevalence 
was observed to be 16% in patients with epileptic 
seizures and 6% in blood donors when tested for both 
antibodies and antigens. In Chandigarh in northern 
India, overall seroprevalence in the general population 
was found to be 17%, with 24% in slum areas, 20% in 
rural and 8% in organized urban sectors, with only 8% 
of the seropositive individuals having history suggestive 
of NCC.5

WHO programmes for the control of neglected 
tropical diseases and of mental health are also steering the 
development of evidence based standard guidelines for 
diagnosis and treatment of T. solium neurocysticercosis 
to support clinical management and inform national 
policies and programmes.6

OBJECTIVES

Most of college student are having out side food. 
They love to have first food then home made food. Some 

are escape breakfast because of having fast food, some 
habituated to have only fast food.

OBJECTIVES :

1. To identify the knowledge about junk food 
related neurocysticercosis before and after exposure to 
awareness programme among college students.

 2. To identify the effect of an awareness programme 
in term of changes of knowledge.

3. To determine the association between knowledge 
about junk food related neurocysticercosis with selected 
socio demographic variables.  

OPERATIONAL DEFINITION:

Neurocysticercosis:-It is form of cysticercosis and 
is the most worm infection of the central nervous system.

Junk food :junk food is food lacking in nutritional 
value and frequently high calories, sugar or fat. Junk food 
consumption alters brain activity in a manner similar to 
addictive. Junk food included  soft drinks, roll, noodles, 
burgers,  pizzas, French fries , fried fast food.  

Junk food related neurocysticercosis: junk food 
is food lacking in nutritional value and frequently high 
calories,sugar or fat. Junk food consumption alters brain 
activity in a manner similar to addictive drugs like cocaine 
and heroin. Due to junk food form of cysticercosis and is 
the most worm infection of the central nervous system.

Awareness programme:A planned programme 
designed to increase awareness of junk food related 
neurocysticercosis and it will be delivered with the help 
of PPT.

Knowledge: It refers to the written response on 
knowledge regarding junk food related neurocysticercosis 
and will be measured Questionnaire on knowledge of 
junk food related neurocysticercosis.

College students: It include the students of both sex 
study in 1st year. 

HYPOTHESIS :

H1-The mean post test knowledge score of 
adolescents about junk food related neurocysticercosis 
is significantly higher than the mean pre test 
knowledge score of college students at 0.05 level of 
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significant. 

H2-There is association between pretest 
knowledge about junk food related neurocysticercosis 
and selected socio- demographic variables of college 
students.

REVIEW OF LITERATURE

1.To assess the knowledge of college student about 
junk food related problem

2. To assess the knowledge of college student about 
neurocysticercosis:

RESEARCH METHODOLOGY

Research approach -A quantitative research 
approach was adopted for the study .

Research design: Pre experimental one group pre-
test post-test research design was adopted for the study 
to collect the data from the student in a selected college 
W.B.

Table 1: One group pre and post-test research design

GROUP PRE-TEST TREATMENT POST TEST

RE
O1
(Dependent variable)

                   X
(Independent variable)

O2
(Dependent variable)

RE Knowledge of college 
student

Planned teaching programme about junk food 
related neurocysticercosis Knowledge of college student

SETTING:-The study was conducted in a Asutosh 
college, West Bengal

POPULATION:-The population included both sex 
for the study includes students who are studying in a 
selected college, W.B.

SAMPLE SIZE:-Total sample size of the study 
was 114 students.

SAMPLE TECHNIQUE:- Purposive sampling 
technique was used for selecting sample.

INCLUTION CRITERIA:-

Only college students 

1st year students(both sex).

Willing to participate in the study.

Available during the study period.

EXCLUSIVE CRITERIA:-

who are not willing to participate in the study.

who are not available during the study period.

 Students who are taken food from home

CONTENT VALIDITY OF KNOWLEDGE 
QUESTIONNAIRE

The knowledge questionnaire with the blueprint, list 
of questions and answer key, criteria checklist was given 
to five experts for establishment of content validity. 
Among five experts one is General medicine, two are 
paediatricians & two are nursing experts. Suggestions 
were given to change the options of the knowledge 
questionnaire. 

RELIABILITY: 

Inter Rater

 METHODS OF DATA COLLECTION

Table 2 Data Collection tools &technique

SL 
NO

Data collection 
tool

Variable to be 
measure Techniques

1
Questionnaire on 
junk food related 
neurocysticercosis

Part-A
.Socio-
demographic
.Practice Profile
Part-B
Knowledge

Questioning
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RESULT

SECTION-1

This section described the characteristics of students 
in terms of their age, sex, religion, place of residence, 
education, occupation, income, diet history. Frequency 
and percentage distribution of sample subjects are given 
in fig.

1.Age in a year

The mean age (mean ± s.d.) of the respondents 
was 18.92±1.29 years with range 18 – 20 years and the 
median age was 18.7 years.

FIG 1: Most of the respondents (91.2%) were in the age group 
between 18 – 19 years which was significantly higher than 
other age group (Z=11.59;p<0.001).

2. Distribution of the respondents according to 
their place of residence

FIG 2: Proportion of respondent from urban area 
(85.1%) were significantly higher than rural area (14.9%)  
(Z=9.89;p<0.001). 

Urban
85.1%

Rural
14.9%

Urban Rural

Non-
vegetarian

92.1%

Vegetarian
7.9%

Vegetarian Non-vegetarian

3. Distribution of dietary habit of the respondents

Fig 3: 92.11% of the respondents were non-vegetarian which 
was significantly higher than that of vegetarian (7.89%) 
(Z=11.87;p<0.0001). 

SECTION III

Table 3: Comparison of pre-test and post-test  
marks obtained by the participants 

Question Pre-test Post-test t-test p-value

Q1-20 
(mean±s.d.) 489.25±24.97 583.25±37.98 3.46 <0.01*

Q21-26 
(mean±s.d.) 111.23±2.44 174.69±3.39 3.09 <0.01*

*Statistically Significant

 t-test showed that the mean marks of the participants 
improved significantly at post-test as compared to pre-
test  for all answers (p<0.01). 

CONCLUSION

The present study is aimed toeffect of an awareness 
program on knowledge about junk food related 
neurocysticercosis among college students in a selected 
college of West Bengal. Neurocysticercosis is form 
of cysticercosis and is the most worm infection of the 
central nervous system. 114 students were selected for 
this study by usingsimple random sampling technique 
. Questionnaire tool used on junk food related 
neurocysticercosis  for the study was  Comparison of 
pre-test and post-test  marks obtained by the participants.
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This chapter deals with the following conclusions 
drawn from the study.

Comparison of pre-test and post-test  marks obtained 
by the participants 

Data given in result show that the mean and 
standard deviation post-test students behaviour 
score 583.25±37.98(Q1-20) and 174.69±3.39(Q21-
26) was significantly higher than the mean Pre- test 
students behaviour score 489.25±24.97 (Q1-21) 
111.23±2.44(Q21-26) . The obtained mean difference 
was found to be statistically significant as evident from 
‘t’  value of 3.46(for Q1-20) and 3.09( for Q21-26)for 
df 65 at 0.05 level. It means that the obtained mean 
difference between mean score of both control group 
students behaviour during the study was a true difference 
and not by chance.

 Relation to the other study

Hospital-based case-control study was conducted at a 
tertiary referral hospital in northwest India. Total sample 
size of the study was of 214. Patients with NCC were more 
close to water source (P = 0.01), eat nonvegetarian food 
(P < 0.001), and often eat in restaurants (P < 0.001). Pigs 
were seen more in and around the NCC patient›s houses 
than the control subjects residential areas (P = 0.001). 
Total 15% of the NCC close to slaughter houses, while 
only 2.7% of the control group stayed near a slaughter 
house (P = 0.002).  Unhygienic practices, nonvegetarian 
food, and eating in restaurants were the risk factors for 
NCC in this study. There is an opportunity for prevention 
of NCC using public education.

NURSING IMPLICATIONS

The result of the study shows that the effect of 
an awareness program on knowledge about junk food 
related neurocysticercosis among college students is 
altered .So, the study has several implications for nursing 
education, nursing practice, nursing administration and 
nursing research.

NURSING PRACTICE

Nurses are the key persons of the health team, who 
play a major role in health promotion and maintenance. 
Nursing care is an art and science in providing a quality 
care.

NURSING ADMINISTRATION:

Nurse administrators can plan and conduct a short 
term educational programme for students as well as 
nurses to improve their knowledge on NCC aspects. 

NURSING EDUCATION:

Maximum college students are eat out. It is the 
urgent need to educate the blooming upcoming nurse in 
regards to prevention of junk food related NCC.

NURSING RESEARCH:

Professions growth is determined only through 
the research activities. Nursing is an evolving and 
independent profession. From this study it is revealed 
thatawareness program on knowledge about junk food 
related neurocysticercosis among college students is 
necessary to educate them regarding NCC and preventive 
measures.
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ABSTRACT

Background: Pain is an affliction feeling often caused by exaggerated or injurious stimuli because it is a 
complex and subjective phenomenon. Pain is a horrible sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such damage.” Pain motivates the individual to 
withdraw from injuriously situations, to protect a damaged body part while it heals, and to avoid similar 
experiences in the future. Most of the time pain resolves once the noxious stimulus is removed and the body 
has healed, but it may persist despite removal of the stimulus and apparent healing of the body. Sometimes 
pain arises in the absence of any detectable stimulus, damage or disease.

Material and method: A true experimental pre-test and post-test control group design was used. The sample 
was consisted of 60 patients receiving IM injection selected using simple random sampling technique. 
Reliability of the tool was assessed by using the Cronbach’s Alpha method. The correlation coefficient was 
0.800. 

Conclusion: Based on the analysis of the findings of the study, the following inferences were drawn. There 
was a significant reduction in pain among patients after administration of Helfer’s skin tap technique. 
Thus it proved to be an effective treatment for pain. Therefore, this intervention should be promoted as an 
institutional policy and implemented as a routine care for  all  patients  following  IM injection for effective 
management of pain.

Keywords- Helfer’s skin tap technique, pain, IM injection.
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INTRODUCTION

Pain is an affliction feeling often caused by 
exaggerated or injurious stimuli because it is a complex 
and subjective phenomenon. Pain is a horrible sensory 
and emotional experience associated with actual or 
potential tissue damage, or described in terms of such 
damage.” Pain motivates the individual to withdraw 
from injuriously situations, to protect a damaged body 
part while it heals, and to avoid similar experiences 
in the future. Most of the time pain resolves once the 

noxious stimulus is removed and the body has healed, 
but it may persist despite removal of the stimulus and 
apparent healing of the body. Sometimes pain arises 
in the absence of any detectable stimulus, damage or 
disease.1

Pain is the most habitual for physician consultation 
in most developed countries. It is a major symptom 
in many medical conditions, and can interfere with a 
person’s quality of life and general functioning. Simple 
pain medications are useful in 20% to 70% of cases.2

Intra muscular injection is common yet a complex 
technique used to deliver medication deep into the large 
muscles of the body. Intra muscular injection route 
provides faster drug absorption than the subcutaneous 
route because the muscles have greater vascularity. 
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There are several factors which influences person 
experiences of pain during Intra muscular injection for 
example anxiety, culture, age, gender, and expectation 
of pain relief. These factors may increase or decrease 
the experience of pain during Intra muscular injection.3

A pain-producing stimulus sends an impulse across 
a peripheral nerve fiber. The pain fiber enters the spinal 
cord and travels one of several routes until ending within 
the gray matter of the spinal cord. There the pain message 
interacts with inhibitory nerve cells and preventing the 
pain stimulus from reaching the brain to the cerebral 
cortex. Once a pain stimulus reaches the cerebral cortex 
the brain interprets the quality of pain and processes 
information about past experience, knowledge and 
cultural associations in the perception of pain.4

Comfort is an important need, and ensuring a 
patient’s comfort is a major nursing responsibility. Health 
care interventions can be undertaken on the basis of 
customs and habits that practitioner no longer critically 
question. The term ‘custom and practice’ is commonly 
used to describe this phenomenon of practicing health 
care interventions based on customs and habits. In the 
medical practice, intramuscular (IM) injection is one of 
the most frequent procedures done almost every day. It 
is a fact that any intra muscular injection will cause pain 
at the site of injection.5

A fundamental principle of responsible medical care 
is do not hurt’ but ‘do not harm’ since pain is harmful, 
the caregivers are committed in preventing harm to their 
patients. The nurse can minimize the discomfort and 
pain during Intra muscular injection by helping the client 
assume a position that will help to reduce the muscle 
strain.6

Pain management is one of the main facets of 
nursing care, where nurses need to be competent. Pain 
management during invasive procedure is a challenge 
to the direct care providers. If there is a technique, by 
which the nurses can provide painless injections that 
will be a great relief for those clients who are afraid of 
needles. 7

Helfer’s skin tap technique offers a painless/ less 
painful injection experience. In this technique, rhythmic 
tapping before and during injection over the skin at the 
site of injection keeps the muscle relaxed and stimulates 
large diameter fibers. It provides a mechanical stimulation 

and distraction during intramuscular injection and thus 
helps to reduce pain as described in gate control theory 
by Roger Metzack and PastWall in 1965.8

METHOD

A true experimental pre-test and post-test control 
group design was used. The sample consisted of 60 
patients receiving intramuscular injection selected 
using simple random sampling technique and was 
randomly allocated in experimental and control group 
using lottery method. Control group received standard 
treatment where as Experimental group received helfer’s 
tap technique along with standard treatment. Informed 
consent was obtained from caregiver. The study excluded 
the patients with chronic pain associated with other 
disease condition, sedated, critically ill and unconscious 
patients, patients have impaired circulation, peripheral 
vascular disease, patients who had undergone any painful 
procedure within one hour before the intervention.

DATA COLLECTION PROCEDURE:

Data collection methods: 

1. Prior permission was obtained from authorities 
of college and the hospital for conducting the research 
study. 

2. The Investigator introduces himself to the patients 
receiving intramuscular injection and notifies about his 
aims objectives and steps of the study. 

3. Consent was taken from the subject included in 
the study.

4. Demographic data was obtained using a structured 
interview technique. 

5. The experimental group was subjected  to Helfer’s 
skin tap technique before and after the procedure of 
intramuscular injection. 

Helfer’s skin tap technique: It’s a method in which 
the researcher taps the muscle which is intended to use 
with the palmar side of fingers sixteen times before 
insertion and while removing the needle continuously 
tap during intra muscular injection which reduces the 
pain.

Routine technique: It is the method in which the 
researcher makes V shape with thumb and forefinger and 
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cleans the site of injection with alcohol swabs before 
administering intramuscular injection.

6. The level of pain of the control and experimental 
group was assessed after the procedure of intramuscular 
injection administration using comparative pain scale to 

determine the effectiveness of Helfer’s skin tap. 

7. Data analysis was done by using the descriptive 
and inferential statistic. 

RESEARCH

Table : Comparison of level of pain scores between the experimental and control by using independent‘t’ 
test

N=60

INDEPENDENT “T” TEST

Mean SD ‘t’ value d.f ‘p’value

Helfer’s skin tap 1.7 0.6

   11.031

d.f value1=58

d.f value2=56.887
<0.001**

Routine care 3.7 0.7

** Denotes significant at 1%level

INTERPRETATION:

Revealed that comparison of the scores of pain 
between experimental and control groups obtained were 
p< 0.001. This suggests that there was highly significant 
difference observed, i.e. reduction in pain among patient 
who all are receiving IM injection in the experimental 
group observed, is not by chance and is because of 
the intervention ( helfer’s skin tap) provided to the 
experimental group.

DISCUSSION

A comparative study on helfer’s skin tap versus 
routine care patient receiving IM injection was conducted 
in sharda hospital Greater Noida with the objectives 
to assess the level of pain among patients receiving 
IM injection by using standardized comparative pain 
scale and demographic data Performa. The study was 
conducted through signing consent form and filling 
demographic variables, then IM injection given to 
control and experimental group respectively. A true 
experimental design and probability sampling technique.

CONCLUSION

Based on the analysis of the findings of  the  study,  
the following inferences were drawn. There was a 

significant reduction in pain among patients after 
administration of Helfer’s skin tap technique. Thus it 
proved to be an effective treatment for pain. Therefore, 
this intervention should be promoted as an institutional 
policy and implemented as a routine care  for  all  patients  
following  IM injection for effective management of 
pain.
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ABSTRACT

In the neonates,sucking behavior is one of the first coordinated muscular activities. Girls have more sucking 
than boys. The sucking and swallowing are coordinated together, through which over all development 
occurs in preterm babies. Once the preterm babies will take the non nutritive sucking with breast it would 
improve the physiological and nutritional health along with a good bond between the mother and baby.
OBJECTIVES: 1.To assesses the physiological stability and nutritional status among preterm babies in 
control group and experimental group.2.To assess the physiological stability and nutritional status among 
preterm babies between the control and experimental group.MATERIAL & METHOD:An experimental 
case control design was used for the study. Study was conducted in selected NICUs. 40 preterm infants 
between 30-36 weeks weighing 1-2.4 on RT feeding were selected with non probability purposive sampling 
technique. Preterm babies who are on ventilator,hemodynamically unstable,with cleft lip and palate were 
excluded Samples were divided in to experimental&control group.NNS of breast was given to experimental 
group.Both groups were assessed by using observation check list which includes physiological parameters 
that is HR, RR, SPO2and temperature, nutritional parameters that are hemoglobin, weight and amount of 
feed and parameters like transition of feed from RT to wati spoon feeding, length of hospital stay and day 
on full feed. RT feeding was given immediately after the procedure.RESULT & CONCLUSION The study 
result prove that the use of non nutritive sucking of the breast among preterm babies on RT feeding improve 
the physiological stability and nutritional status along with early transition to wati spoon feeding, decreased 
length of the hospital stay and earlier intake of  full feed. 

Keywords: Non nutritive sucking, Physiological stability& nutritional status 

INTRODUCTION

Preterm birth is a significant public health problem 
across the world because of associated neonatal mortality, 
Common problems associated with preterm babies are 
feeding because of improper sucking and swallowing 
coordination, less immunity and long term admission in 
NICU causes infection and hypothermia. 1

According to WHO, Every year 15 million babies 
are born prematurely around the world and that is more 
than 1 in 10 of all babies born globally. Almost 1 million 
babies die each year due to complications of preterm 
with across 184 countries the rate of preterm birth 
ranges from 5% to 18% of babies born. In India, out of 
27 million babies born every year, 3.5 million babies are 
premature.2

From the clinical perspective, the ability to feed 
depends upon a coordinated sucking, swallowing and 
breathing pattern. In preterm infants less than 32 weeks 
gestation, this ability is not usually effective enough 
to sustain full oral feed. Preterm infants are fed by RT 
feeding and then transition from RT to breast. Non-
nutritive sucking is the process of allowing a baby to 
suck breast after expressing the milk.3

In the neonates, sucking behavior is one of the first 
coordinated muscular activities. It is under the control of 
the brainstem. Girls have more sucking activity and than 
boys. A studywas conducted by centre for reproductive 
health, they found that non nutritive sucking of a breast 
reduces the experience of pain, encourage sucking as the 
child learns to associate the breast with food whenever 
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the baby is held from skin to skin.  In preterm neonates 
the sucking reflex is very poor; some studies show that 
non nutritive sucking can improve e the sucking reflex 
in preterm babies.4

The sucking and swallowing are coordinated 
together  ,so once sucking reflex increase in preterm 
babies, it increases the swallowing reflex, through which 
over all development occurs in preterm babies. In preterm 
babies all the organ and all the systems are immature so 
the overall development will not be accomplished. Once 
the preterm babies will take the non nutritive sucking 
with breast it would improve the physiological stability 
and nutritional status along with a good bond between 
the mother and baby.

5

REVIEW OF LITERATURE

1. Literature related to problems of preterm 
babies

An article written by Carla Lucchi Pagliaro & 
KarinaElenazaq1 Bernardis Buhler, objectives for this 
study was analyze the scientific literature on dietary 
changes in preterm children during the first year of life. 
The PubMed data were used for the article selection. 
Analysis was done according to their objectives. They 
selected the publications from 1996 to 2014. They were 
identified 282 studies and they conclude that low birth 
weight preterm newborns are more likely to have feeding 
problems in their early neonatal period. Premature baby 
development says, in late preterm babies organs are fully 
developed, but there are lots of changes happen in their 
brain. In extreme preterm babies have high risk of long 
term developmental problems like Feeding problems, 
disability in social and emotional development, learning, 
language, mathematical and physiological skill. He also 
explains if special attention is not given specially to 
extreme Preterms can lead to lifelong disabilities.6

2. Literature related to non nutritive sucking of 
preterm babies

A comparative  study  conducted by the Fazeh Asad   
Sollapour  and Fariba Yadegri for assessing the effect of 
non nutritive sucking and pre feeding  oral stimulation 
on time to achieve independent oral feeding for preterm 
infants.32 preterm infants were taken for study and 
assigned randomly in to3 groups .One intervention  
group receives the pre feeding  oral stimulation program 

and other receive the non nutritive sucking while the 
control group received feeding as per hospital routine. 
The infant’s weights were measured   weekly from birth 
and at discharge times. Study result shows, Weight 
gaining at discharge time in non nutritive sucking group 
was significantly (p<0.05) higher than control group 
and pre feeding and oral stimulation groups. This study 
revealed that non nutritive program were effective in 
increasing the weight preterm babies.7

3. Literature related to non nutritive sucking of 
breast in preterm babies

A quasi experimental study done by Flaviya 
Eristina and  clea Rodriguez Leone for assessing the 
effect of non nutritive sucking of breast to describe the 
development of sucking pattern in preterm babies. 95 
preterm newborns were taken for the study. The group 
was divided into 3. Group 1 was control group, they 
did not receive non nutritive sucking stimulation, group 
2 was with stimulation by gloved fingers and group 3 
underwent the stimulation of sucking reflex by empty 
breast. Samples were with gestational age less or equal 
to 33 weeks. Study result showed that the sucking pattern 
and coordination between sucking and swallowing 
improve with stimulation of gloved finger and empty 
breast. It was more evident in group with stimulation of 
by empty breast. So the study conclude that sucking of 
a empty breast is an effective method to improving the 
coordination between sucking, swallowing and breathing 
were by it helps in the early recovery of newborns.8

MATERIAL AND METHODE 

An experimental case control design was used for 
the study. This study was conducted in selected Neonatal 
intensive care units. 40 preterm infants on RT feeding 
were selected with non probability purposive sampling 
technique. Samples were divided in to experimental 
group and in control group equally. Data collection tool 
had two sections, .Section I-demographic variables of 
samples section II- had observational checklist with 
3 parts,which included, physiological parameters, 
nutritional parameters and day on full feed, transition 
from RT to wati spoon feeding and length of hospital 
stay. Ethical consideration of research study included 
like getting permission from institutional ethical 
committee, university permission and consent from the 
parents of the samples were achieved before starting the 
study. Preliminary assessment of physiological stability 
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and nutritional status assessed in both experimental and 
control group. After the Expression of breast milk,non 
nutritive sucking of breast given for 5 minutes in 
experimental group before RT feeding. This was repeated 
for three times in a day for seven days. In control group 
only the observation for seven days were done.

RESULT AND DISCUSSION

Analysis of data organized under following headings 

Section I:  Frequency and percentage distribution of 
demographic variable 

Section II: Analysis of selected parameters in 
experimental group

Section III: Analysis of selected parameters in 
control group

Section IV: Distribution of selected parameters in 
experimental and control group

SECTION: Frequency and percentage 
distribution of Demographic Variables

All the samples belongs to age group of 1-5 days 
both in experimental an control group . In experimental 
group 55% were males, in control group 60% were 
males. In case of weight 70%in experimental group 
belongs to 1.2 – 2 kg. 70% of samples in experimental 
group were in between 30 – 34 weeks of gestation. In 
experimental group 65% were belongs normal delivery 
whereas In control 75%

SECTION: II

Table No: 1: Physiological parameters in experimental group n =20

Parameters

Pre assessment
(Day 1)

Post  Assessment (Day 7)
t value P value

Mean SD Mean SD

Respiratory rate(b/mts) 51.20 7.61 41.30 5.32 7.906 0.000

Heart rate(b/mts) 150.50 5.65 142.00 4.54 6.285 0.000

Oxygen 
saturation (%)

98.40 1.35 100.0 0.00 -5.287 0.000

Temperature(F) 97.77 0.43 98.22 0.28 -4.265 0.000’’

Above table shows that there is significant difference in the physiological parameters in pre assessment and post day 
assessment as the p value is less than 0.05.

Table No: 2: Nutritional parameters in experiment    n = 20

Parameters
Pre assessment (Day1) Post day (Day7)

t value P value
Mean SD Mean SD

Hemoglobin 
(gm/dl)

18.95 1.60 20.315 1.69 -4.704 0.00 

Weight (in kg) 1.63 0.25 1.67 0.23 -1.474 0.157

Feed( in ml) 86.4 69.38 266.5 69.15 -13.784 0.00
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Above table shows that there is significant difference in the nutritional parameters in pre assessment and post 
day assessment as the p value is less than 0.05.In weight mean shows the slight difference but statistically there isno 
significant difference in pre assessment and post assessment of as the p value is greater than 0 .05.

SECTION: III

Table No: 3: Physiological parameters in control group    n=20 

Parameters
Pre assessment(Day1) Post day (Day7) t value P value

Pre mean SD Post mean SD

Respiratory 
rate(b/mt) 52.40 5.79 53.80 5.87 -1.606 0.125

Heart rate(b/mt) 153.80 33.67 154.10 8.22 -1.204 0.243

Oxygen 
saturation (%) 97.55 1.79 97.35 1.39 0.535 0.599

Temperature(F) 97.41 0.65 97.26 0.56 1.809 0.086

Above table showsthat there is no significant difference in the physiological parametersin pre assessment and 
post day assessment ofas the p value is less than 0.05.

Table No: 4: Nutritional parameters in control group   n= 20

Parameters
Pre assessment (Day1) Post day(7)

t value P value
Mean SD Mean SD

Hemoglobin(gm/
dl) 18.02 1.588’ 17.325 1.527 3.212 0.005

Weight(Kg) 1.748 0.240 1.61 0.213 5.013 0.000

Feed(ml) 60.9 53.1119 128.61 67.062 -8.624 0.000

Above tableshows that there is significant reduction in the nutritional parameters that is hemoglobin, weight 
between pre assessment and post day assessment of as the p value is less than 0.05.There is significant increase in 
feed it may because of the variations in the age in days and birth weight of the baby.

Table no: 5: Distribution of Physiological parameters in experimental and control group n= 40

Parameters Experimental group Control group
t value P value

Mean SD Mean SD

Day 1

Respiratory 
rate(b/mt) 51.20 7.61 52.40 5.79 -0.561 0.578

Heart rate(b/mt) 150.50 5.65 153.80 33.67 0.806 0.430

Oxygen 
saturation(%) 98.40 1.35 97.55 1.79 1.693 0.099

Temperature(F) 97.77 0.43 97.41 0.65 2.064 0.047

Day 7

Respiratory rate 41.30 2.32 53.80 5.87 -7.054 0.000

Heart rate 142 4.54 154.10 8.22 -5.762 0.000

Oxygen 
saturation 99.75 0.00 97.35 1.39 8.545 0.000

Temperature 98.12 0.28 97.26 0.56 6.887 0.000
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Table no 9 shows that the significant difference in the physiological parameters between the pre assessment and 
post day assessment of as the p value is less than 0.05

Table no: 6: Distribution of nutritional parameters in experimental and control group n= 40

Parameters Experimental group Control group
t value P value

Mean SD Mean SD

Day 1

Hemoglobin(gm/dl) 18.95 1.60 18.02 1.59 1.85 0.07

Weight(Kg) 1.63 0.25 1.748 0.240 -1.488 0.145

Feed(ml) 86.4 69.38 60.9 53.1119 1.305 0.200

Day 7

Hemoglobin(gm/dl) 20.315 1.69 17.325 1.527 5.86 0.000

Weight(Kg) 1.67 0.23 1.61 0.213 1.857 0.397

Feed(ml) 266.5 69.15 128.61 67.062 6.402 0.000

Analysis of parameters in experimental and control group

Parameters
Mean

Experimental group Control group t value P value

SD Mean SD

Transition of  RT feed to wati spoon feeding 4.75 1.59 10.2 1.93 -9.812 0.000

Length of hospital stay 10.35 2.49 17.9 3.05 -8.549 0.00.

 Day on full feed 6.35 2.23 11.75 2.42 -7.329 0.000

Above table shows that there is a significant 
difference in nutritional parameters such as haemoglobin, 
feed in experimental group in the postday assessment as 
the p value is less than 0.05. But in weight no significant 
difference as the p value is more than 0.05,there is a 
significant difference in the parameters such as the 
transition of RT feed to wati spoon feeding, length of the 
hospital stay, and day on full feed as the p value is less 
than 0.05

DISCUSSION 

Non nutritive sucking of breast in preterm babies 
suggests that, it may increase the sucking, swallowing 
reflexes. Because sucking and swallowing is a 
coordinated activity. In preterm babies sucking reflex is 
very poor, through a non nutritive sucking of breast can 
increases the sucking along with swallowing reflexes

In experimental group, the analysis of physiological 
parameters that is, respiratory rate, heart rate, oxygen 
saturation and temperature showed the significant 
difference in the first day (pre assessment) and 7th day of 

assessment as the p value is less than 0.05. In respiratory 
rate and heart rate shows the significant reduction and 
oxygen saturation and temperature shows the significant 
increase. Nutritional parameters in experimental group 
shows the significant increase in the hemoglobin and 
feed, but in weight the mean shows a slight difference 
but statistically there is no difference in weight it is may 
be because of normal weight loss in newborns during the 
first 3 to 5 days.

In control group the analysis of physiological 
parameters like, respiratory rate, heart rate, oxygen 
saturation and temperature shows there is no significant 
difference in the first day (pre assessment) and 7th day 
of assessment as the  as the p value is more than 0.05. 
But in the nutritional parameters that is hemoglobin and 
weight there is significant reduction from first day to 
7 th day which shows in the physiological parameters 
of a neonate settle down early when they receive non 
nutritive sucking than the control group.

 When  the effect of the non nutritive sucking in 
physiological stability and nutritional status by using 
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control and experimental group, it showed that there is 
no much significant difference in physiological stability. 
It may be because of the normal phenomena of any 
newborn in adaptation to the extra uterine life. But even 
though there was no statistical difference but mean score 
showed that the babies in experimental group reached 
physiological stability faster than the newborns of 
control group. 

In nutrition parameter that is, haemoglobin showed 
significant difference in the experimental and control 
group.  In weight there is a no significant difference 
in the experimental and control group as the p value is 
more than 0.05. In feeding amount there is statistical 
difference in control and experimental group, means the 
newborns who received non nutritive sucking of breast 
were able to tolerate the feed early than the new born in 
control group. 

 Assessment of other parameters that is, day 
on full feed, transition to wati spoon feed and days of 
hospital stay had significant difference in control and 
experiment group. Above all parameters were achieved 
early in experimental group.

CONCLUSION 

In the present study conclude with the purpose of 
finding out the effect of non nutritive sucking of breast 
on physiological stability and nutritional status among 
preterm babies on RT feeding. Findings of the study 
clearly indicated that there are changes in physiological 
stability and nutritional status, more importantly in 
tolerance of feeding amount and transition of feed from 
Ryle’s tube to wati spoon. For a premature baby the 
feeding is an important issue especially if it is associated 
with low birth weight. The researcher tried to limit the age 
to 1-5 days so that some uniformity can be maintained. It 
was difficult for the researcher to convince the mothers 
about the importance of the study.
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ABSTRACT

Pain is one of most common adverse stimuli experienced by children, occurring as a result of injury,  
illness  and  necessary  medical  procedure. So assessment of  pain in children is very important.The 
objectives of the study were to assess the knowledge and attitude of staff nurses regarding children’s 
pain management and the perceived barriers to optimal pain management in children. Also to find out 
the association of knowledge and attitude with the selected demographic variables. This observational 
analytical survey study was conducted among 120 staff nurses working in pediatric care units.Subjects 
were selected by using convenience sampling. Knowledge and attitude was assessed by using a semi 
structured questionnaire and the perceived barriers were identified by using a structured checklist. 
Research showed that among 120 study participants more than half of  subjects had average knowledge 
(58.3%) and (41.7%) had poor knowledge whereas majority of the subjects had a neutral attitude ( 95.8% 
) and only ( 4.2% ) had negative attitude regarding children’s pain management. Among 21 barriers, most 
frequently reported 5 barriers were identified. Majority of the study participants reported delay in orders 
being processed by the pharmacy as barrier (89.2% ). Rest of the barriers reported were my concern about 
children becoming tolerant to analgesics ( 76.7% ), delay in orders being processed by the pharmacy  
(62.5% ), my concern about side effects of medications (53.3% ) and patient’s reluctance to report or rate 
pain ( 48.3% ).There was no significant association between the knowledge knowledge scores and attitude 
scores with socio personal and professional variables. A nurse’s knowledge and attitude can affect his or her 
ability to adequately provide pediatric pain management. Hence there is an exigent need for assessing the 
knowledge and attitude towards children’s pain management.

Keywords:  Children; pain management; nurse’s knowledge; attitude; perceived barriers.

BACKGROUND 

Pain is defined as an “unpleasant sensory and 
emotional experience associated with actual or potential 
tissue damage or described in terms of such damage”1. 
It is one of the most common reasons for seeking health 
care. According to definition by McCaffery “Pain is 
subjective and that the patient’s pain is whatever the 
patient indicates”2.

Pain is one of most common adverse stimuli 
experienced by children, occurring as a result of injury, 
illness  and  necessary  medical  procedure.  It  is  

associated  with  increased  anxiety, avoidance, somatic 
symptoms and increased parent distress. The paediatric 
acute pain experiences involve   the   interaction   
of   physiological,   psychological,   behavioural,   
developmental   and situational factors. An important 
responsibility of nurses who care for children is 
eliminating pain and suffering when possible however 
it has been documented that children are often under 
treated for pain3.

Pain management is a very important aspect 
of nursing care of the paediatric patient. A nurse’s 
knowledge and attitude can affect his or her ability 
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to adequately provide paediatric pain management. 
According to the International Association for the 
Study of Pain (IASP), Special Interest Group on Pain 
in Childhood (2005), pain relief is a human right. Pain 
in children is a subjective experience that “has sensory, 
emotional, cognitive, and behavioural components that 
are interrelated with environmental, developmental, 
socio - cultural, and contextual factors,” and is often 
considered inadequately assessed and undertreated20. 
The role of the nurse in pain management encompasses 
the entire nursing process. The nurse assesses for the 
presence of pain, plans pharmacological and non-
pharmacological pain management strategies with the 
medical team, implements the plan, and evaluate the 
effectiveness of the interventions (American Nurses 
Association [ANA], 2001)4.

Today, pain in children is not adequately addressed, 
and there is a deficiency of knowledge in the treatment 
of pain in people of different areas of health, such as 
physicians, nurses, psychologists, and dentists. Medical 
staff often exhibit widespread and inappropriate 
attitude towards pain management in children 
despite the efficacy of a variety of psychological 
and pharmacological interventions for reductions the 
pain. A statistically significant proportion (49–64%) 
of hospitalized children receives inadequate pain 
management despite the increase in knowledge and 
available treatments.

OBJECTIVES 

To assess the knowledge among staff nurses regarding 
children’s pain management, to assess the attitude of staff 
nurses regarding children’s pain management, to assess 
the perceived barriers to optimal pain management in 
children, to determine the association of knowledge 
and attitude with the selected demographic variables.

MATERIALS AND METHOD

Design and Setting 

The research design adopted for the study was 
observational analytical design.The study was conducted 
at paediatric care units of Malankara Orthodox Syrian 
Church Medical College Hospital, Kolenchery in 
Ernakulam district of Kerala state.

Sampling

Sampling is based on non probability convenience 
sampling. Researcher selected all the staff nurses who 
met inclusion criteria, during the 4 weeks period of data 
collection. In this study, sample size consists of 120 staff 
nurses. 

Research Instrument

Semi structured questionnaire  consists socio 
demographic data consisted of 6 items including 
age, sex, religion, professional education , years of 
experience, previous knowledge regarding children’s 
pain management. Standardized questionnaire on Nurses 
knowledge attitude regarding relieving children’s pain  
( KASRP ) ( revised on 2014) developed by Betty Ferrell 
and , RN, PhD, FAAN and Margo McCaffery, RN, MS, 
FAAN ) was the instrument used in this survey to collect 
data. The KASRP is a self-administered test with 39 
items. Of these, 22 are true and false, 17 multiple-choice 
items. The questionnaire was modified by the researcher 
according to scenario of the present study and validated 
with the experts which included 23 knowledge questions 
and 16 attitude questions. The questionnaire was designed 
to test nurse’s knowledge and attitude regarding relieving 
children’s pain and attitudes regarding characteristics 
of pain management, pharmacology, tolerance, and 
principles of assessment and management. A checklist 
was developed by the researcher based on the review to 
identify the nurse’s perceived barriers to optimal pain 
management. It consisted of 21 components related to 
clinical experience, doctor’s orders, barriers related to 
self. 

Data collection technique

Subjects were identified based on inclusion criteria 
informed consent forms and the patient information 
sheet was distributed and consent taken from the staff 
nurses. The staff nurses  were assured the anonymity and 
confidentiality of the information provided by them.

Sample size n   =    Z2(1-𝛼𝛼/2) 𝜎𝜎 2 

                                     𝜇𝜇𝜇𝜇 2 

          Where, Z(1-𝛼𝛼/2) =  1.96,  𝜎𝜎 2 ( SD of previous study) =  4.31 

             𝜇𝜇 ( population mean of previous study) = 13 

             d ( precision)                                         = 0.06 
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Ethical Aspects

After obtaining ethical clearance from the 
Institutional Review Board of Malankara Orthodox 
Syrian Church Medical College Hospital, formal 
permission was obtained from medical superintendent 
and the head of the departments of paediatrics .

Statistical Analyses

Both descriptive and inferential statistics were 
used to analyze the data. Frequency and percentage 
were calculated to present socio demographic data, 
professional data, knowledge, attitude and perceived 
barriers. 

RESULTS

Table 1 – Frequency and percentage of level of 
knowledge of staff nurses         n=120

Level of  knowledge Frequency  (f) Percentage  
(%)

Poor           (0-7) 0 0

Average    (8-15) 70 58.3

Good         (16-23) 50 41.7

Table 1 shows the frequency and percentage 
of knowledge of staff nurses on children’s pain 
management. The study findings  were  estimated that 
among 120 study participants more than half of  subjects 
had average knowledge (58.3%) and (41.7%) had poor 
knowledge regarding children’s pain management with 
mean 14.2 and SD 1.6 .

Table 2 - Frequency and percentage of attitude of 
staff nurses regarding children’s pain management. 

n= 120

Attitude Frequency  (f) Percentage  (%)

Negative    (0-5) 5 4.2

Neutral      (6-10) 115 95.8

Positive      (11-16) 0 0

Table 2 shows the frequency and percentage of 
attitude of staff nurses on children’s pain management. 
The study revealed that among 120 study participants  
majority of the subjects had neutral attitude (95.8% ) and 

only (4.2%) had negative attitude regarding children’s 
pain management with mean 8 and SD 2.8 . 

Figure 1 - Bar diagram showing percentage distribution of 
most five perceived barriers reported by the study participants.

Study participants were asked to identify barriers 
that prevent them from performing adequate pain 
management during their clinical practice in hospitals. 
Among 21 barriers, most frequently reported 5 barriers 
were identified. Majority of the study participants 
reported delay in orders being processed by the pharmacy 
as barrier ( 89.2% ). Rest of the barriers reported were my 
concern about children becoming tolerant to analgesics 
(76.7% ), delay in orders being processed by the pharmacy 
( 62.5% ), my concern about side effects of medications 
(53.3% ) and patient’s or parent’s reluctance to report or 
rate pain ( 48.3% ). The study concluded  that there was 
no significant association between the knowledge scores 
and attitude scores with socio personal and professional 
variables.

DISCUSSION

In the present study the knowledge and attitude 
of staff nurses assessed using ‘Nurse’s knowledge 
attitude survey regarding children’s pain management 
showed that more than half of  subjects had average 
knowledge (58.3%) and (41.7%) had poor knowledge 
regarding children’s pain management. And majority of 
the subjects had neutral  attitude   ( 95.8% ) and only  
(4.2% ) had negative attitude regarding children’s pain 
management. 

A descriptive survey approach was used to assess 
the knowledge and attitude of staff nurses regarding 
the assessment and management of pain in children in 
selected hospital Mangalore. The study results showed 
that the majority (53%) of the sample had inadequate 
knowledge regarding assessment and management of 
pain in children. Majority (77%) of the sample showed 
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favourable attitude towards assessment and management 
of pain in children. This study supports the present 
research project, due to fact that subjects were staff 
nurses and setting was clinical setting.

Whereas a contradictory study was done as 
institution based cross-sectional study among 261 nurses 
in Public Hospitals of Mekelle City from March 15 to 
April 15, 2015.Out of 251 participants more than half 
(58.6%) of nurses had adequate knowledge and had 
good practice 140 (55.8%). 

Many studies conducted at various setting showed 
that staff nurses have inadequate knowledge and positive 
attitude towards children’s pain management.

In the present study, study participants were asked 
to identify barriers that prevent them from performing 
adequate pain management during their clinical practice 
in hospitals. Among 21 barriers, most frequently 
reported 5 barriers were identified. Majority of the study 
participants reported delay in orders being processed by 
the pharmacy as barrier ( 89.2% ). Rest of the barriers 
reported were my concern about children becoming 
tolerant to analgesics ( 76.7% ), delay in orders being 
processed by the pharmacy ( 62.5% ), my concern 
about side effects of medications (53.3% ) and patient’s 
reluctance to report or rate pain ( 48.3% ).

In a similar study, describes strategies used by 
the Joint Clinical Practice Council of Children’s 
Hospital of Wisconsin to identify barriers perceived as 
interfering with nurses’ ability to provide optimal pain 
management. The five most significant barriers identified 
were insufficient physician (MD) orders, insufficient 
MD orders before procedures, insufficient time to pre-
medicate patients before procedures, the perception of a 
low priority given to pain management by medical staff, 
and parents’ reluctance to have children receive pain 
medication.

Present study revealed that there was no significant 
association between the knowledge scores and attitude 
scores with socio personal and professional variables  like  
age gender ,professional education, years of experience , 
previous knowledge and source of information.

A study measured the knowledge and attitude of 
Finnish paediatric nurses to children in pain and the 
connection between nurses’ attitudes, nurses’ attributes 
and nurses’ own view of their knowledge and ability to 
take care of children in pain. The findings showed that 

such attributes as nurses’ age, education, and experience, 
place of work and field of expertise do not have a 
significant effect on nurses’ knowledge and attitudes. 

Whereas a descriptive survey approach was used 
to assess the knowledge and attitude of staff nurses 
regarding the assessment and management of pain in 
children in selected hospital Mangalore. The study 
results showed that there was a significant association 
between knowledge with the selected demographic 
variables and the attitude with the selected variables. 
There was also a significant correlation between the 
knowledge and attitude of the staff nurses regarding 
assessment and management of pain in children. 

CONCLUSION 

Pain management is a very important aspect 
of nursing care of the paediatric patient. A nurse’s 
knowledge and attitude can affect his or her ability to 
adequately provide paediatric pain management. The 
findings of the research study showed that the nurse’s 
have inadequate knowledge regarding children’s pain 
management but have a neutral attitude towards it. The 
study signifies the need of continuing education .  Hence 
there is an necessitous need for assessing the knowledge 
and attitude of staff nurses regarding  children’s pain 
management.
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ABSTRACT

Teaching has become very much learner oriented in the past few decades, and educators use a number of 
teaching learning strategies to engage and motivate the learner. The study aimed to assess the feasibility and 
experience of SGL in undergraduate nursing students. SGL was implemented for final year undergraduate 
nursing students (n=92)  to teach obstetric skills and immediate management of sick newborn using standard 
treatment protocols (STPs) in a nursing institution with total students’ strength of 450, attached to a 3000 
bedded tertiary level teaching hospital in India. Students were assessed using objective structured clinical 
examination (OSCE) after the teaching. A self developed structured feedback on their experience of SGL 
was taken from the students, along with open ended questions for additional comments if any. Majority of the 
students scored above 75% in the OSCE stations. Students also gave positive feedback about the teaching-
learning experience. This study suggests that SGL is a highly acceptable method of teaching among nursing 
students. Educators need to use methods of teaching like SGL that will result in meaningful learning.
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INTRODUCTION 

 Teaching has become very much learner 
oriented in the past few decades, and educators use a 
number of teaching learning strategies to engage and 
motivate the learner. Small group learning(SGL) is one 
of the strategies that have been shown to facilitate active 
learning,(1) better retention(2,3) and higher satisfaction 
with learning.(4,5) Students also prefer SGL as compared 
to didactic teaching methods.(5) Educators too enjoy 
facilitating SGL and have positive experience towards 
SGL.(6) However, with increasing intake of students in 
a batch it is challenging for educators to implement 
SGL in routine teaching, especially in places where 
faculty strength is less. Studies show that students’ 
engagement and faculty involvement play vital role in 

successful implementation of SGL(7–10). To the best of 
researchers’ knowledge, reports on implementation of 
SGL in nursing education in India are scarce, although 
there are a number of studies on medical students. The 
use of strategies like SGL for teaching, and objective 
structured clinical evaluation (OSCE) for assessments 
are exceptions and not the norm. In this paper we report 
an implementation of SGL for final year undergraduate 
nursing students (n=92) followed by OSCE, in a nursing 
institution with total students’ strength of 450, attached 
to a 3000 bedded tertiary level teaching hospital in India. 
A structured feedback on their experience of SGL was 
taken using a Likert scale from the students. 

METHOD AND MATERIALS

All students promoted to final year undergraduate 
nursing participated in the teaching-learning activity. 
Administrative approval was taken for the program. The 
students had just entered into their final year and had 
no prior teachings on the topic that were being taught 
to them using SGL. We assumed that pre knowledge 
assessment would not yield any significant findings. 
Students were divided into small groups (n=9).  Obstetric 
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skills and immediate management of sick newborn using 
standard treatment protocols (STPs) were taught to the 
students over 2 days. Obstetric skills were demonstrated 
on manikins using checklist, namely, active management 
of third stage of labour (AMTSL), postpartum Insertion 
of intrauterine device (PPIUD), and insertion of interval 
intrauterine device. Each student practiced under 
supervision of the facilitator and in the presence of her 
group members. Group members were encouraged to 
give constructive feedback during practice. Students 
were taught about management of sick newborn at small 
hospitals using standard treatment protocols (STPs) 
developed by department of paediatrics, World Health 
Organisation Collaborating Centre (WHO CC) All 
India Institute of Medical Sciences, New Delhi,  using 
job aids, case scenarios, and manikins which can elicit 
vital signs like heart rate and respiration (Neonatalie- 
Laerdal). They were informed to download and refer 
the app on sick newborn (WHO CC STPs), available 
for free on Google play, a day prior to the teaching 
session for self directed learning. Students were assessed 
using OSCE on the third day. The OSCE consisted of 
4 stations- insertion of PPIUD, performing AMTSL, 
Recognising shock in a newborn, recognition of neonatal 
hypothermia and its management. Checklists for OSCE 
were developed from latest relevant literature available 
in public domain on the topic. Each station was timed 
for two minutes and four students were assessed at a 
time.  Performance of students in OSCE were classified 
as “good” if scoring is above 75 percent, “average 
“for scoring between 50 to 75 percent, and “poor” for 
scoring below 50 percent. Feedback on their experience 
of SGL was taken using 5 point likert scale ranging from 

“strongly agree” to “strongly disagree”. The instrument 
had ten items and two open ended questions asking them 
about which elements of the session contributed most 
to their learning, and additional comments if any. The 
feedback form was developed by the researchers and 
validated by 3 nursing experts. Feedback was taken a 
day after the SGL session. 

RESULTS

Most of the students had good performance in the 
OSCE. Majority of them (96.7%) scored above 75% at 
the station on recognition and management of neonatal 
hypothermia [Table .1]. Students also gave positive 
feedback about the teaching-learning experience. They 
strongly agreed that SGL helped them understand the 
subject (67.4%).  Majority of them strongly agreed that 
the sessions were engaging (57.6%) and they could 
actively involve themselves in learning (58.7%).  Most 
of them were able to interact with group members 
during the learning sessions (63%). They clearly prefer 
SGL over traditional methods (80%) and felt that SGL 
helped them appreciate the importance of the topic being 
taught (66.3%). The students also reported that SGL 
stimulated them for self learning in the future (63%). 
They strongly agreed that SGL should become a regular 
feature of routine teaching (72.8%) [Table.2]. The open 
ended questions were analysed and major themes were 
extracted. Majority of the students mentioned that they 
learnt most from one to one interaction with the teacher 
and group members. Hands on practice were also 
reported to be a major contributing factor for learning. 
Many of them suggested that SGL should become a 
regular feature in routine teaching [Box.1].

Table 1: Students’ performance in OSCE stations (n=92)

Skill observed Maximum Score

Performance 

Good (> 75%)
f(%)

Average (50-75%)
f(%)

Poor (<50%)
f(%)

Performing AMTSL 8 57 (61.9) 33 (35.9) 2 (2.2)

Insertion of PPIUD 7 59 (64.1) 19 (20.7) 14 (15.2)

Recognition and management of 
neonatal Hypothermia 10 89 (96.7) 3 (3.3) 0

Recognition and management of 
shock in newborns 10 43 (46.7) 33 (35.9) 16 (17.4)
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Table 2: Students’ self reported experience of Small Group Learning (n=92)

S.No Statements
Strongly 
Agree
f(%)

Agree

f(%)

Uncertain

f (%)

Disagree

f(%)

Strongly 
Disagree
f(%)

The teaching method helped my 
understanding of the subject 62 (67.4) 28 (30.4) 2 (2.2) 0 0

The teaching sessions were engaging, 
with use of multiple resources 53 (57.6) 36 (39.1) 3 (3.3) 0 0

I was able to involve myself actively in 
learning 54 (58.7) 37 (40.2) 1 (1.1) 0 0

I felt comfortable asking questions in 
this course 51 (55.4) 37 (40.2) 4 (4.3) 0 0

I was able to interact with my group 
members during learning 58 (63) 29 (31.5) 3 (3.3) 2 (2.2) 0

I prefer small group learning (SGL) 
over traditional methods like lecture 74 (80.4) 14 (15.2) 2 (2.2) 0 0

This course helped me to appreciate the 
importance of the subject matter 61 (66.3) 31 (33.7) 0 0 0

The sessions have stimulated me for 
self learning in the future 58 (63) 31 (33.7) 3 (3.3) 0 0

The practice sessions have built my 
confidence to perform the skills in 
actual clinical setting

60 (65.2) 30 (32.6) 1 (1.1) 1 (1.1) 0

SGL should become a regular feature of 
routine teaching 67 (72.8) 24 (26.1) 1 (1.1) 0 0

Box.1: Factors contributing to students’ learning

1 One to one interaction with teacher
2 Hands on skill practice
3 Interaction with group members
4 Use of multiple resources- apps, manikins, checklists, jobaids
5 Opportunity to clarify doubts from teacher
6 Teachers’ effort to make them learn

DISCUSSION

The use of SGL seems to have helped the students 
perform well in OSCE though no conclusions can be 
made due to lack of comparative data. The findings of 
this study support previous literature on advantages of 
SGL like better  comprehension and retention, active 
learning, group interaction and students ‘engagement in 
learning.(1,2,4,5,11) Students also preferred SGL over 
didactic teaching methods, which is similar to previous 

findings(12,13) but the preference of students may be 
context dependent. (14) The open ended comments of 
the students convey that they heavily rely on teacher’s 
involvement and validation in teaching, which is 
supported by previous literature.(7–9) Hands on practice 
was also reported as a major contributor to learning, 
and most of them strongly agreed that it made them 
feel confident to perform skills in actual clinical setting 
(65.2%). The relationship between skill practice and 
confidence have been studied and well documented.
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(15–17) Most of them also suggested that SGL be used 
for regular teaching. Though we cannot completely do 
away with traditional teaching methods but educators 
can incorporate elements of SGL even in large groups 
in order to actively engage the students and make the 
lectures enjoyable.(18,19) 

Many educators tend to hesitate from using teaching 
methods that are not conventional, perhaps in fear of 
the sheer size of the classroom or perceived lack of 
adequate manpower and time. But the facilitators in 
this study found the exercise to be highly satisfying and 
enjoyable, in spite these shortcomings. The findings of 
other studies are similar, even where infrastructure was 
not satisfactory. (6,17)

This study is limited by its post test only methodology 
and cannot be generalised. We could assess only limited 
number of skills in OSCE because of factors like time and 
human resource. However, we found the implementation 
of SGL feasible, while creating a positive learning 
experience for the students. Future experimental study is 
recommended to determine the effectiveness of SGL as 
a teaching strategy in similar settings.

CONCLUSION 

This study suggests that SGL is a highly acceptable 
method of teaching among nursing students. Every 
teacher aims to make the students learn, and enjoy the 
learning process too. Educators need to use methods of 
teaching that result in meaningful learning. We conclude 
that SGL is a feasible method of teaching for skills as 
well as theoretical learning, even in resource limited 
settings.
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ABSTRACT

Introduction: Poor quality of sleep is most commonly reported problem among patients undergoing 
Hemodialysis. Acupressure is a traditional treatment in which pressure is applied to specific points by 
fingers on the body to reestablish a healthy status by engaging the body’s natural healing abilities. Material 
&Methods: A quantitative Quasi-experimental study design was used to measure the level of quality of sleep 
and to study the effectiveness of acupressure on quality of sleep of Hemodialysis patients. Thirty Chronic renal 
failure patients undergoing Hemodialysis (HD) were selected through simple random sampling technique 
to study the variables.  Before and after the acupressure Intervention quality of sleep was measured using 
Pittsburg Sleep Quality Index (PSQI). Acupressure intervention was given over shenmen points for 9 cycles. 
Results: Every second (50%) of the patient undergoing Hemodialysis reported ‘fairly bad’ sleep quality and 
One third (33.3%) of them were reported ‘very bad’ sleep quality. Thirty days of acupressure intervention 
among the  Hemodialysis patients significantly (p≤0.05) improved their level of sleep from pre intervention 
(10.9±2.7) to post intervention (3.0±1.0) and the mean difference was 7.9. Conclusion: The study results 
shows that majority of the dialysis patients reported ‘Bad’ sleep quality also, none of them had ‘very good’ 
sleep quality. Acupressure therapy significantly improved the quality of sleep of dialysis patients.  
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INTRODUCTION 

Kidneys are a pair of bean-shaped organ which 
removes waste products from the body and regulates 
water, electrolyte and blood pressure. Deterioration 
of kidney function leads to accumulation of urea, 
toxins and other waste products build up over the period 
of months to years and affect the body homeostasis 
which leads to a state of Chronic Kidney Disease (CKD). 

World health organization states that 10% of the 
population worldwide is affected by Chronic Kidney 
Disease.(1) It was highlighted that Asian countries like 

India and China have increasing in incidence of Kidney 
Failure cases every year.(2)

There is no cure for Chronic Kidney Disease, 
but treatment can slow or halt the progression of 
the disease and can prevent development of other 
serious complications.(1) The primary management 
for renal failure is dietary management and lifestyle 
changes and secondary line of management is Dialysis. 
In Hemodialysis, blood is pumped in to the dialysis 
machine to remove the excess water and nitrogenous 
waste products from our body. (3)

Over 2 million people worldwide currently 
receive treatment with dialysis or a kidney transplant 
to stay alive.(2) In India Only 10-15% Patients receive 
proper treatment for CKD.  Out of it only 6000 undergo 
renal transplantation.  Rest 60000 undergo Hemodialysis 
and 6000 undergo peritoneal dialysis in a year.(4)
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 Sleep disturbances are extremely common among 
dialysis patients. Most (80%) of patients who undergo 
dialysis reports subjective sleep complaints.(5) Apart 
from that restless leg syndrome, sleep apnea syndrome, 
muscle cramps, poor sleep quality, prolonged sleep 
latency, and daytime sleepiness were reported.(6)

These sleep abnormalities disrupt basic sleep 
regulatory mechanisms adversely effects the quality of 
life and functional health status.(6)  

Quality sleep is crucial for good health. To 
overcome all the sleep problems the Complementary 
and alternative therapies were used worldwide practices, 
that are not part of mainstream medicine. Acupressure 
recognizes that there are certain points in the human 
body that are linked to critical systems and organs. Our 
human body consists of 12 meridiants that supplies ‘chi’ 
called the fundamental life energy. Disease is viewed 
as an energy imbalances. According to acupressure 
philosophy, Insomnia is energy imbalances of the Heart 
and blockage of the energy flow.(7)

Considering prevalence of Sleeping problems and 
burden on quality of life of dialysis patients, investigator 
conducted a pre-experimental study to test the effect of 
acupressure on quality of sleep of dialysis patients. 

Objectives of the Study

1. To assess the level of quality of sleep among 

patients undergoing Hemodialysis. 

2. To measure the effectiveness of acupressure 
on quality of sleep among patients undergoing 
Hemodialysis. 

MATERIALS AND METHOD

A Quantitative Quasi-experimental study design 
was carried to study the prevalence of sleeping problems 
among patients undergoing Hemodialysis also, measure 
the effectiveness of acupressure on quality of sleep of 
patients undergoing Hemodialysis. Thirty Hemodialysis 
patients were selected through simple random technique 
from the study population. Patients with age between 
40-70 years, patient with chronic renal failure, patients 
undergoing Hemodialysis for more than 3 months were 
considered to be the study population. Acupressure were 
given over ear shenmen(HT7), arm shenmen(HT7) 
and foot/ankle shenmen(KD1) points over the duration 
of 1-3 minute for 9 cycles for the period of 4 weeks 
during Hemodialysis. Demographic and clinical variable 
information were collected from the study participants. 
The Pittsburgh Sleep Quality Index (PSQI) was used 
to measure the quality of sleep before and after the 
intervention. Written informed consent was obtained 
from the study samples. Ethical committee permission 
was obtained from the concerned authority.

RESULTS

Table No 1: Frequency and percentagewise distribution of demographic variables among patients 
undergoing Hemodialysis                    N= 30                                            

S.No Demographic Variables Frequency Percentage%

1 Age

40-50 years 12 40%

51 – 60 years 13 43.3%

> 60 years 5 16.7%

2 Gender 
Male 22 73.3%

Female 8 26.7%

3 Educational status

No formal Education 5 16.7%

Primary education 5 16.7%

Secondary education 8 26.6%

Graduates 12 40.0%
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4 Occupational Status

Unemployed 13 43.3%

Coolie 4 13.3%

Professionals 9 30.3%

Self employed 4 13.3%

5 Marital Status
Married 29 96.7%

Unmarried 1 3.3%

Table No 1 shows that majority (83.3%) of the study participants were in the age group between  40-60 years and 
almost three fourth (73.3%) of the study participants were Male. Most (83.3%) of the study participants were formally 
educated. More than half (56.7%) of the study participants were employed i.e. Coolie, professional employment, self 
employment and most (96.7%) of the study participants were married. 

Table No 2: Frequency and percentagewise distribution of clinical variables among patients undergoing 
Hemodialysis.              N=30 

S.No Demographic Variables Frequency Percentage%

1 Duration of Chronic renal failure
< 1 year 9 30%

>1 year 21 70%

2 Number of Hemodialysis cycles per 
week

Three times 22 73.3%

Two times 8 26.7%

3 History of dyspnea

During dialysis 1 3.3%

After Dialysis 12 40.0%

No dyspnea 17 56.7%

4 Presence of edema before  dialysis

On lower extremities 20 66.7%

Whole body edema 3 10.0%

No edema 7 23.3%

5
Blood urea level before Hemodialysis

< 60 mg/dl 0 0%

60-100 mg/dl 6 20%

100-150 mg/dl 11 36.7%

More than 150 mg/dl 13 43.4%

6 Serum creatinine level before 
Hemodialysis

3-4 mg/dl 2 6.7%

>4mg/dl 28 93.3%

Cont... Table No 1: Frequency and percentagewise distribution of demographic variables among patients 
undergoing Hemodialysis                    N= 30      

Table No 2:  Depicts   that majority (70%) of the study 
participants  were suffered with Chronic Renal Failure 
more than a year. Almost three fourth (73.3%) of the 
study participants were undergone Hemodialysis more 
than two times per week.  More than half (56.7%) of the 
study participants not had any history of dyspnea related 

symptoms. Two third (66.7%) of the study participants 
had the history of edema on their lower extremities. 
Majority (80.1%) of the study participants had blood 
urea level more than 100mg/dl before Hemodialysis. 
Also, most (93.3%) of the study participants had serum 
creatinine level more than 4mg/dl before Hemodialysis. 
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Table No 3: Level of quality of sleep among patients undergoing Hemodialysis.   N=30

S. No Level of quality of sleep Percentage

1 Fairly Good 16.7%

2 Fairly bad 50%

3 Very bad 33.3%

Table No 3: Shows that every second (50%) of the patient undergoing Hemodialysis reported ‘fairly bad’ sleep 
quality. In addition one third (33.3%) patients undergoing Hemodialysis reported ‘very bad’ sleep quality and least 
(16.7%) number of patients undergoing Hemodialysis reported ‘fairly good’ sleep quality. Besides, none of the 
patients undergoing Hemodialysis reported ‘very good’ sleep quality.

Table No 4: Effectiveness of acupressure on quality of sleep among patients undergoing Hemodialysis.  
                   N=30

 S. No Level Mean± S.D Mean difference ‘t’ value p value

1 Pre test 10.9±2.7
7.9 19.10 .001

2 Post Test 3.0±1.0

   df(29) = 2.05,  level of significance p≤ 0.05

Table No 4: depicts that, thirty days of acupressure intervention on quality of sleep of Hemodialysis patients 
significantly (p≤0.05) improved their level of sleep from pre intervention (10.9±2.7) to post intervention (3.0±1.0) 
and the mean difference was 7.9.

Table 5: Domain wise quality of sleep of patients undergoing Hemodialysis before and after 
Acupressure.                  N=30

S.No PSQI Components Mean ± SD ‘t’ value p value

1. Subjective sleep quality
Pre Test 2.17 ± 0.69

13.17 .0001
Post test 0.30 ± 0.46

2. Sleep Latency
Pre Test 2.77 ±0 .43

13.08 .0001
Post test 0.73 ± 0.86

3. Sleep Duration
Pre Test 1.93 ± 0.74

10.25 .0001
Post test 0.33 ± 0.47

4.
Habitual Sleep Efficiency Pre Test 1.27 ± 1.25

5.51 .0001
Post test 0.00 ± 0.00

5.
Sleep Disturbances Pre Test 1.73 ± 0.58

5.83 .0001
Post test 1.13 ± 0.34

6.

Use of Sleep-Promoting med-
ications Pre Test 0.13 ± 0.43

.701 .489
Post test 0.07 ± 0.25

7.
Daytime dysfunction Pre Test 0.93 ± 0.58

3.76 .001
Post test 0.40 ± 0.49

Df(29) =2.05,  level of significance p≤ 0.05
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Table No 5: shows domain wise quality of sleep 
of patients undergoing Hemodialysis before and 
after acupressure therapy. All the domains of quality 
of sleep i.e. Subjective sleep quality(.0001), Sleep 
Latency(.0001), Sleep Duration(.0001), Habitual Sleep 
Efficiency(.0001), Sleep Disturbances(.0001), Daytime 
dysfunction(.001) significantly improved after the 
acupressure therapy at the level of significance p≤0.05 
except use of Sleep-Promoting medications (0.489).

DISCUSSION

Every second of the patient undergoing Hemodialysis 
reported ‘fairly bad’ sleep quality. One third patients 
undergoing Hemodialysis reported ‘very bad’ sleep 
quality and least number of patients undergoing 
Hemodialysis reported ‘fairly good’ sleep quality. Also, 
none of the patients undergoing Hemodialysis reported 
‘very good’ sleep quality. All the domains of quality of 
sleep i.e. Subjective sleep quality, Sleep Latency, Sleep 
Duration, Habitual Sleep Efficiency, Sleep Disturbances, 
Daytime dysfunction significantly improved after the 
acupressure therapy except use of Sleep-Promoting 
medications. These findings were supported by cross 
sectional study conducted by Sabet R (2012) & his team 
also reported that almost three fourth (73.8%) dialysis 
patients are poor sleepers where as PSQI score were >5. 
Sleep quality problems had a significant at level of p= 
0.025.(8)

End-stage renal disease undergoing dialysis therapy 
patients showed majority (69.1%) high presence of 
sleep disruption during dialysis. Risk factors for sleep 
disturbances were identified which was increased by 
age, alcohol intake, cigeratte smoking, polyneuropathy 
& dialysis shift in morning.(9)

Iliescu EA, Yeates KE, Holland DC. (2004) 
Quality of sleep in patients with chronic kidney disease. 
Half of them reported global PSQI score > 5 which 
states ‘poor’ sleepers. The depression was identified as 
a predictor for sleep disturbances among chronic renal 
disease.(10)

Majority (90.87%) patients undergoing long-term 
Hemodialysis  had a poor quality of sleep with a PSQI 
mean score of 9.51 ± 3.51. Also, stated that Low sleep 
quality and quantity impact the persons’ quality of life.

(11). Most 78.7% Hemodialysis patients reported poor 
sleep quality (12)

Masoumi M, Naini AE, Aghaghazvini R, Amra 
B, Gholamrezaei A. (2013) Conducted a study on Sleep 
Quality in Patients on Maintenance Hemodialysis and 
Peritoneal Dialysis. Both Hemodialysis and peritoneal 
dialysis patients reported Poor quality sleep. Patients 
on Hemodialysis had poorer sleep quality in terms of 
total PSQI scores and two dimensions of sleep latency 
and sleep efficiency (P < 0.05).(13) Majority (72.6%) of 
Hemodialysis patients had poor quality of sleep and rest 
27.4%  of them had good sleep quality.(14)

Thirty days of acupressure intervention on 
quality of sleep of Hemodialysis patients significantly 
improved their level of sleep from pre intervention  to 
post intervention. These results were consistant with 
randomized clinical  trial that significant differences 
found after the acupressure intervention in PSQI global 
scores (p<0.001) and all sleep quality indices: subjective 
sleep quality (p<0.001), sleep latency (p<0.001), sleep 
duration (p<0.001), sleep efficiency (p=0.006), sleep 
disturbance (p<0.001), the use of sleeping medication 
(p=0.028), and daytime dysfunction (p<0.001).(15) 

Arab Z, Shariati AR, Bahrami HR, Asayesh H, 
Vakili MA. (2012) in their double blinded randomized 
control trail reported that global score of PSQI (p=0.001) 
which indicates acupressure has a positive effect on 
sleep quality of the patients undergoing Hemodialysis.
(16) The acupressure intervention group overall sleep 
quality score significantly (p = 0.001) different from the 
non intervention group.(17)

Tsay SL. (2004) study findings revealed that 
acupressure was significant in the perceived fatigue 
p<0.001) and also significant differences between the 
acupressure group and the control group (p<0.001).
(18) Tsay SL, Chen ML. (2003) in his randomized 
control trail the findings  indicated that PSQI scores 
of the acupressure group have a significantly greater 
improvement (p < 0.01) than the control group.(19) 

Eglence R,  Karataş N, Tasci S. (2013) in their experimental 
study found that acupressure was effective in decreasing 
fatigue in Hemodialysis patients.(20)

CONCLUSION

The study result shows that majority of the dialysis 
patients reported ‘Bad’ sleep quality also, none of them 
had ‘very good’ sleep quality. Acupressure therapy 
significantly improved the quality of sleep of dialysis 
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patients.  Especially acupressure intervention positively 
shown effect on different domains of quality of sleep 
i.e. subjective sleep quality, Sleep Latency, Sleep 
Duration, Habitual Sleep Efficiency, Sleep Disturbances 
& Daytime dysfunction except use of sleep promoting 
medications.
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ABSTRACT 

Nameless nursing informaticians have been part of the tech-culture for more than two decades imbibing it 
like a sponge and have muddled through the successful and not so successful initiatives in healthcare. With 
the changing times and recognition of efforts that nurses continue to put in digital patient care, universally 
nursing informatics has grown as a separate field. In India, Health Information Technology (HIT) has made 
the nursing fraternity to adopt digital healthcare, however the extent of percolation remains questionable until 
we measure it as objectively as possible. The only way to do so is educate and check the skill competencies 
of nursing students and practicing nursing professional including researchers, educators, administrators and 
clinical nurses. The article explores the nursing informatics curriculum taught to student nurses in India. The 
basic and advance competencies in computer application, information literacy and management have been 
proposed for nursing students and nursing professionals in Indian setting. 
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INTRODUCTION

Nursing informatics is the knowledge, behavior, and 
skills required for nurses to collect, store, retrieve, and 
process information1. Nurses are learning on the job with 
practice the various application of Health Information 
Technology (HIT) in the clinical setting.  Assessing and 
enhancing knowledge of professionals would encourage 
the adoption of informatics with open purview for 
practice2. From simple mobile devices to e-ICU nursing 
informatics has influenced the practice undoubtedly3.

Studies have demonstrated that nurses have the 
right attitude to take informatics seriously4. Courses 
exclusively teaching nursing informatics do not exist in 
India but institutes offer real time and online courses with 
the dilemma whether such professionals are accepted 

as ‘Health IT professionals’ and their role definition in 
various settings5. Competency development still remains 
issue of concern to be explored by experts owing to large 
population and defining educational requirements for the 
task force6.

Blue print to Competency Development 

The steps to develop informatics competency 
would require series of steps with the evolution of field 
dramatically every passing moment. 

Informatics Working Group- Nurse leaders have 
pivotal role in competency development process7. 
Experts must work and update themselves by literature 
review, educational programs and interaction with 
professional organizations to refine the concept and 
implement informatics in nursing practice8,9.

Assessment of knowledge and skills- Literature 
suggests use of self-assessment scales for testing 
informatics knowledge and competency among students 
and practicing nurses10. In addition to the competency 
assessment, it is critical to study knowledge and attitude 
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of nurses towards informatics11. 

Informatics Competency Development-Defining 
the competency per the role of nurses need attention 
as technology continues to percolate in all aspects of 
patient care. Competency assessment must exist at all 
levels to ensure in synch progress with HIT12. Students 
and nurses must be prepared to enter clinical areas to 
facilitate practice with lesser glitches13.

Pilot Projects- The exchange of learning from 
pilot projects would be utilized for adoption in larger 
population to avoid bigger blunders, recognize lacunae 
and to understand technology applications rather than 
blind adoption14. The advent of technological advances 
can ease the overall adoption or may create chaos15. 

Annual Review- Amendments based on feedbacks 
for reflection on the current practices and for the future 
would be warranted. Extensive adoption has ensured 
organizations to emanate the progress and monitor the 
professional growth in the field16. 

Competency Development and Adoption 

Studies indicate continued interest in competency 
development process in different settings across 
countries17. The literature supports imbibing informatics 
in all aspects of nursing actively as it is influencing 
patient care with wide use of patient care information 
systems and communication technology18. 

In India nursing education includes computer 
education as part of undergraduate nursing program 
which is positive and encouraging but pragmatic 
implication are still questionable19. The undergraduate 
nursing courses in India includes exposure to informatics 
education in B.Sc. nursing (45 hours) as well as General 
nursing and Midwifery (15 hours) courses. However 
restricted access to practical resources to both students 
and teachers affect their confidence when exposed to 
digital practice. 

The Technology Informatics Guiding Educational 
Reform (TIGER) model was proposed to define the 
nursing informatics competencies for nursing students 
and nurses expected to provide quality patient care in a 
digital environment after the felt need with introduction 
of Electronic Health Records20. 

TIGER model was the first to define nursing 

informatics competency for nurses. The proposed 
categories included basic computer competencies, 
information literacy and management.

Indian nursing informatics curriculum comprises 
of basic computer concepts and introduction to hospital 
management systems lacking the competency assessment 
process. Students are familiar with technology but they 
need opportunities to understand and acquire broader 
applications of informatics such as clinical and public 
health informatics. 

Informatics Competency for Nurses in India

Health professionals are expected to be oriented 
to computer skills, informatics skills/knowledge and 
information management which essentially targets the 
efficient use of Electronic Health Records (EHRs) with 
an understanding about data capture as well as other 
concepts of digitalization. With vast digitalization the 
world is now shrinking with telemedicine, e-ICUs and 
e-learning to reach places for quality patient care. The 
nursing informatics competencies in India must focus on 
the following domains21.

1. Basic Computer and Information technology 
Skills 

• Basic computer skills applied to patient care, 
nursing education and research 

 Desktop operating skills

 File management

 Software programs

• Able to use software as applied to nursing 
practice 

 Presentations

 Word processing

 Spreadsheets

 Media player

• Able to use hardware devices as applied to 
nursing informatics  

 Printout

 Scanner

 Microphone

 Digital camera

 Pen drive
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 CD

 External ports

• Use operating system 

• Use application software 

• Microsoft office/ Libre office 

• Utilize multimedia elements including text, 
image, audio, video and animation as applied to nursing 
education, research, administration and practice

• Utilize internet for nursing education, research 
and practice

  Review educational material 

  Use blogs and social media to connect 
professionally e.g. YouTube, Facebook

  Use professionals websites e.g. LinkedIn, 
Twylah

  Use mobile applications for professional 
connections e.g. WhatsApp, Viber, Skype, Zoom

• Use email for personal and professional 
correspondence

• Understands application of  statistical packages 
applied to nursing research 

• Understand and use nursing database 
management system e.g. CINAHL, Ovid, PubMed

• Understands standards relevant to digital health 
as applied to nursing practice and patient care e.g. 

  North American Nursing Diagnosis 
Association (NANDA)

  SNOMED CT

  ICD

2. Advance Computer and Informatics Skills

• Utilizes advance computer and information 
skills as defined by bloom’s taxonomy to the level of 
‘analyzing’, ‘evaluating’ and ‘creating’ level.

• Able to use software as applied to nursing 
practice 

 Advance Presentations

 Advance Word processing

 Advance Spreadsheets

 Advance database

• Able to edit and use multimedia elements 
including text, image, audio, video, computer aided 
design and animation as applied to nursing education, 

research, administration and practice

• Utilize internet to collaborate with 
professionals in nursing education, research and 
practice

• Understands and participates in software 
development process (EHR, patient care devices, 
telenursing) and testing

• Participates in software selection and use of 
nursing standardized language such as NANDA

• Trains professional to use informatics in 
patient care and tracks the competency of others 
nursing professionals

• Use statistical packages applied to nursing 
research 

• Understands and demonstrate use of 
standardized clinical terminology including SNOMED 
CT, ICD classification as applied to clinical practice

• Utilize computer aided teaching techniques 

  Simulation

  Standardized patients

• Synchronous/asynchronous e-learning, ICT 
in health

3. Basic Information Literacy Skills

• Information identification applied to nursing 
practice

  Able to retrieve information from the system

  Able to locate and retrieve relevant 
information through system navigation 

• Evaluate information and act per patient 
requirement

  Understands the function of digital 
information stored in the system

  Utilizes the information available in nursing 
practice and patient care 

  Understands concept of data security and 
authentication at organizational level

• Ethical and Legal Implications

 Aware of ethical and legal implications of 
sharing patient information via digital platforms e.g. 
EHR, email, mobile applications, social websites
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• Understands self-limitation to access patient 
information

4. Advance Information Literacy  Skills

• Information identification applied to nursing 
practice

 Defines the role of nursing professionals in 
digital health at organizational level

 Able to analyze and evaluate the information 
from the system

• Evaluate information and act per patient 
requirement

 Utilizes digital information stored in the system 
available in nursing practice and patient care 

 Checks and updates data security and 
authentication procedure as applied to nursing at 
organizational level

• Ethical and Legal Implications

 Educates others about ethical and legal 
implications of sharing patient information via digital 
platforms e.g. EHR, email, mobile applications, social 
websites

• Participation in issues related to ethical and 
legal problems related to digital care

5. Basic Information Application Skills

• Understands and demonstrates use of devices 
related to nursing care

 Cardiac monitor

 Glucometer 

 Mechanical ventilator

 Mobile devices

 Simulation devices

 Other devices as per setting e.g. dialysis 
machines, RFID devices, Telehealth, e-ICU, public 
health informatics, Artificial intelligence and automation 
technology

• Use Electronic Health Record

 Understands role of nurse in software 
development and contributes in digital health initiatives

 Understands and able to use EHR

 Able to manage EHR information

a. Nursing documentation-

i. Assess, inform and digitally document patient 

progress

ii. Nursing care plan

iii. Vital signs and clinical parameters entry

iv. Documentation as per Standard operating 
procedures (SOP)/ Clinical decision support system 
(CSSD)

v. Consent and procedural information

vi. Patient discharge, transfers and referral

vii. Medication administration, reaction, allergic 
reaction

viii. Adverse event documentation

ix. Lab and diagnostic tests

b. Understands the relevance of interoperability of 
system and its limitation.

• Big Data Analytics

 Understands the impact of data for efficient 
nursing care

• Telehealth

 Understands use of various telecommunication 
technologies  in patient care

 Able to explain the benefits and limitations of 
Telehealth

• Cloud Computing in Health

 Understands the concepts of cloud computing

 Able to demonstrate cloud computing 
applications at organizational level

• Understands and explains ethical and legal 
aspects of digital health

6. Advance Information Application Skills

• Educates professionals and updates self about 
patient care devices 

 Cardiac monitor

 Glucometer 

 Mechanical ventilator

 Mobile devices

 Simulation devices

 Other devices as per setting e.g. dialysis 
machines, RFID devices, Telehealth, e-ICU, public 
health informatics, Artificial intelligence and automation 
technology
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• Use Electronic Health Record

 Participates in software development and 
contributes in digital health initiatives 

 Updates and educates to new features of EHR 
Able to manage EHR information

a. Nursing documentation-

i. Analyze and utilizes digital patient progress 
contributing to quality improvements

ii. Evaluates and improves the documentation 
process related to nursing care plan

iii. Utilizes patient information and clinical 
parameters in improving nursing care

iv. Updates and pilots Standard operating 
procedures (SOP)/ Clinical decision support system 
(CSSD) 

v. Updates consent and procedural information on 
digital platform

vi. Works in collaboration with quality team to 
focus on events documented digitally 

• Demonstrate use of standardized clinical 
terminology including SNOMED CT, ICD classification 
as applied to clinical practice

• Collaborates at national level about 
interoperability of system 

• Big Data Analytics

 Interpret and utilize data for efficient nursing 
care

 Analyze and interpret data; collaborates with 
health professionals for enhancing quality patient care 

• Telehealth

 Updates, contribute and educates about the use 
of telecommunication technologies in patient care

 Explores and participates in development of 
Telehealth technologies in quality care

• Cloud Computing in Health

 Updates self and educates about concept of 
cloud computing

 Demonstrate use of cloud computing 
applications at organizational level

• Updates and educates about ethical and legal 
aspects of digital health

The categories define the competency skills that 

would be necessary for nursing professionals to deliver 
patient care effortlessly and also empower nursing 
students to enter in clinical environment glyph by glyph 
without feeling flustered. Students and nurses are at 
present practicing many of the skills set learnt on their 
own or trained by professionals as and when need arises. 
It is time that nurses stood up and worked towards 
adding standardized nursing language such as North 
American Nursing Diagnosis Association (NANDA) 
in EHR which had been proposed and continued to 
be emphasized in the revised EHR standards for India 
which are acceptable but no further steps have been 
taken to incorporate it in the system yet.22,23

CONCLUSION

Radical changes in healthcare in India is driving 
health professionals towards prompt adoption of 
Information and Communication Technology (ICT) as it 
is bound to enhance practice, reach to far-out places and 
ease the ways to provide healthcare to the second largest 
populated country of the world. Nurses can choose to 
swim with the tide or against it but the option to adopt 
ICT would be inevitable in future. Nurses would have to 
work with ICT applications unceasingly in any setting24. 
The scope of informatics competency skills for nursing 
professionals needs to remain flexible as it will keep 
intensifying with information technology dynamically 
presenting the novel face of healthcare day by day5.
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 ABSTRACT

Background:Cardiac Catheterization is a gold standard diagnostic test for coronary heart diseases. In order 
to minimize the post procedure complications, patients were restricted to prolonged bed rest that is always 
accompanied by back pain, urinary discomfort and vascular complications. Objectives: The objective of this 
study was to assess the effect of early ambulation on the level of back pain, urinary discomfort and vascular 
complications after transfemoral coronary procedures and to find out the association between the effect of 
early ambulation with selected demographic variables. Methods & Materials: Seventy patients who had 
undergone a transfemoral coronary procedures  were selected as sample by using Simple Random Sampling 
and structured questionnaire was used to identify the demographic variable and standardized scale was 
used to measure the level of back pain, urinary discomfort and vascular complications among experimental 
and control group. Patients in the experimental group was ambulated after 8 hours of the sheath removal 
and patients in the control group were received an usual routine where they restricted to 24 hours bed rest 
in supine position with the affected leg straight and immobilized.  The collected data was tabulated and 
analyzed by using SPSS 21Developer. Conclusion: The patients in the experimental group had significant 
reduction in the level of back pain, urinary discomfort and vascular complications than the control group at 
p<0.05.The study results revealed that the early ambulation is having an effect in reducing the level of back 
pain, urinary discomfort and vascular complications after the cardiac catheterization.

KEYWORDS:  Effect, Early ambulation, Late ambulation, Patient undergone cardiac catheterization.

INTRODUCTION

Cardiac Catheterization is considered as the gold 
standard for the diagnosis, evaluation, and treatment of 
cardiac diseases. Although it can be performed through 
brachial, radial, or femoral arteries, the transfemoral 
puncture is the most common approach. Cardiac 
catheterization is usually performed in a specially 
designed cardiac catheterization suite in a hospital1.  
The nurses must have an advanced knowledge and 
understanding of cardiac catheterization so that any 
procedural complications may be handled rapidly and 
effectively in intensive care units.Cardiac interventions 
have become a commonly accepted treatment option 
for patients with coronary heart disease.Coronary and 
peripheral angiography is associated with low but 
significant risk of the access site complications. The 

patient’s outcomes after removing of sheaths include 
vascular complications, such as bleeding, hematoma, 
distal embolization, pseudoaneurysm and arterial 
thrombosis and they are the most important vascular 
complications of coronary angiography.Because of 
possible vascular events at the groin site,all patients 
are prescribed strict immobilisation and bed rest in the 
supine position11.

The involved leg is immobilised for 2–24 h after 
the procedure to prevent vascular complications, which 
occur at a rate of 1.96% (0.86–2.5%) in patients who 
have undergone transfemoral catheterisation4,5.Bleeding 
and haematoma are normally formed in the soft tissue 
of the upper thigh and disappear a few days after 
catheterisation. It is therefore important to identify safe 
and feasible approaches to promote patient comfort 
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without increasing the risk of vascular complications 
including haematoma and bleeding6. Chair states that 
back pain after cardiac catheterization causes of the 
complaints of pain in 35.8% patients.  It has been argued 
that prolonged bed rest may be associated with more 
discomfort, dissatisfaction, back pain, voiding problems 
and groin site pain7. If the sandbag is removed from the 
insertion site and patients are given permission to change 
their position in bed, they experience significantly less 
fatigue and back pain, and their satisfaction and comfort 
increase11. In addition, early ambulation may reduce 
length of the hospital stay and the cost of nursing care10.
So the researchers were motivated to determine the effect 
of early ambulation on the complications after coronary 
angiography and  to examine possibility and safety of 
these interventions after angiography.

OBJECTIVES

The objective of this study was to assess the 
effect of early ambulation on the level of back pain, 
urinary discomfort and vascular complications after 
transfemoral coronary procedures and to find out the 
association between the effect of early ambulation with 
selected demographic variables.

METHODS AND MATERIALS

The study was conducted in Intensive Coronary 
Care Unit  after the written permission from the higher 
authorities. 70 Samples were selected using simple 
random sampling technique i.e 35 in control group 
and 35 in experimental group who was undergone 
transfemoral coronary procedure. The objective of the 
study was explained and informed consent was obtained 
from the study samples. Criteria For Sample Selection. 
Inclusion Criteria:Age between  35 to 65 years,Both 
male and female gender ,Elective cardiovascular 
angiography and interventions via the femoral  artery, 
Patients can communicate and cooperate well with the 
sedation score 1 and hemodynamically stable, Patients 
who are willing to participate in the study. Exclusion 
criteria: Being an emergency case for cardiovascular 
angiography and interventions,Patient having a history 
of bleeding disorders or the International normalized 
ratio (INR) > 2, having a history of back pain disorders 
and active bleeding and hematoma at the femoral access 
site immediately after the procedure. 

Demographic data and bio-physiological parameters  
in both pretest and post test was collected by using 
structured questionnaire and the level of back pain, 
urinary discomfort and vascular complications were 
measured by using standardized scales1. The early 
ambulation was given after 8 hours of sheath removal for 
the experimental group and the control group received 
an usual routine where they restricted to 24 hours bed 
rest in supine position with the affected leg straight and 
immobilized.  The Post test level of level of back pain, 
urinary discomfort and vascular complications were 
measured by the investigator followed by ambulation 
and in next day morning. The nurse investigator thanked 
the participants for their cooperation throughout the data 
collection period.

RESULT

Demographic and Bio-physiological variables

• That the majority of the Sample belongs to the 
age group of 46-55 in both control (46%) and 
experimental group (48%).

• The majority of population were male (80%) in 
experimental (78%) in control group.

• The findings shows only 20% of the samples 
having the past history of cardiac catheterization in 
experimental and (9%) in control.

• The findings shows only 37% were having the 
previous knowledge of cardiac catheterization in 
experimental group and 26% in control group.

• The majority of Samples 91% were in the category 
of  normal weight  and 9% of them obese in 
experimental and 87% of them had normal weight 
and 13% of them obese  in control group.

In post test,majority 66% of the patients had the 
Mean Arterial Pressure between 70-79 and 34% were 
with 80-89 in experimental group. In control group 68% 
of them had the Mean Arterial Pressure between 70-79 
and 32% were with 80-89.

In post test,54% of the patients had pulse rate at 
catheterized leg between70-79 ,28% were with 80-89,9% 
between 60-69 and 9 % between 90-99 in experimental 
group. In control group majority 48% of them had pulse 
rate at catheterized leg between 70-79, 34% were with 
80-89, 12% were with 90-99 and 6% of them between 
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60-69 in control group.

 Effect of ambulation on Back pain

The level of back pain measured at 8 hours after 
sheath removal,12 Hours and in the next day morning 
by using Visual Analog Scale. The mean back pain level 
at eight hours in the experimental group who mobilized 
at eight hours was 1.83,whereas the control group who 
remained in bed rest was 1.91.At Twelve hours,the 
experimental group were mobilized and control group 
still remains in bed,the Mean back pain level were 1.98 
Vs.3.26 respectively. In the morning,both experimental 
and control group were mobilized and the results were 
1.03 in experimental group and 2.09 in control group.
The results between the group in all the three time 
series were statistically significant at p<0.05 level,and 
supporting the experimental group.

Effect of ambulation on Urinary discomfort

The level of Urinary discomfort  measured at 8 hours 
l and in the next day morning by using 5 point likert 
scale. The mean urinary discomfort  at eight hours in the 
experimental group  was 2.46,whereas the control group 
who remained in bed rest was 4.46. In the morning,both 
experimental and control group were mobilised and the 
results were 1.40 in experimental group and 2.49 in 
control group.The results between the group in all the 
two time series were statistically significant at p<0.05 
level,and supporting the experimental group.

Effect of ambulation on Bleeding

The Bleeding was measured at 8 hours and in the 
next day morning by using standardized scale. The mean 
Bleeding in the experimental group who mobilized at 
eight hours was 1.14,whereas the control group who 
remained in bed rest was 1.26. In the morning,both 
experimental and control group were mobilized and 
the results were 1.00 in experimental group and 1.17 in 
control group.The results between the group in all the 
two time series were statistically significant at p<0.05 
level.

Effect of ambulation on Hematoma formation

The Hematoma formation was measured at 8 
hours after sheath removal and in the next day morning 
by using standardized scale. The mean  Hematoma 
formation in the experimental group who mobilized at 

eight hours was 1.17,whereas the control group  was 
1.31. In the morning,both experimental and control 
group were mobilized and the results were 1.00 in 
experimental group and 1.26 in control group.The 
results between the group in all the two time series were 
statistically significant at p<0.05 level,and supporting 
the experimental group.

DISCUSSION

Assess the pretest level of back pain, urinary 
discomfort and vascular complications in 
experimental and control group.

The level of back pain, urinary discomfort and 
vascular complications among the patients underwent 
transfemoral coronary procedures was assessed by 
structured questionnaire and using standardized scales 
i,e. Visual Analog Scale for back pain and five point 
Likert scale for urinary discomfort and standardized 
scales for vascular complications1 and analyzed 
using descriptive statistics. The results reveals that in 
experimental group ,the mean pre test level of back 
pain was 1.83 with standard deviation 0.382 and urinary 
discomfort mean was  4.74 with standard deviation 0.50 
and vascular complication such as hematoma formation 
mean was 1.17 with standard deviation 0.38 and for 
bleeding mean was 1.14 with standard deviation 0.35. 
In control group the mean of back pain was 1.91 with 
standard deviation 0.28, mean of urinary discomfort 
was 4.66 with standard deviation 0.48 and vascular 
complication such as hematoma formation mean was 
1.31 with standard deviation 0.41 and for bleeding mean 
was 1.26 with standard deviation 0.44 respectively.The 
results between the experimental and control group  were 
statistically significant at p<0.05 level,and supporting 
the experimental group.

Effect of Early Ambulation in reducing the back 
pain, urinary discomfort and vascular complications 
among the patients underwent transfemoral coronary 
procedure in experimental group.

The study results had shown a difference in the level 
of back pain, urinary discomfort and after receiving 
early ambulation in experimental group. Data depicts 
that the mean post test level of back pain, urinary 
discomfort was lower than the pre test level of back pain 
and urinary discomfort. There is no major change in 
vascular complications. The calculated ‘t’ value for post 
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test of back pain was 11.662 and for urinary discomfort 
was 8.623 which is greater than the table value. The 
computed ‘t’ value shows that there was a significant 
difference between the pre and post test level of back 
pain, urinary discomfort after early ambulation. Based 
on these results the null hypothesis was rejected and the 
research hypothesis was accepted. This indicates that 
Early ambulation is effective in reducing the level of 
back pain, urinary discomfort but no changes in vascular 
complications.

A randomized controlled trail  was conducted to 
investigate the impact of early ambulation on post 
transfemoral coronary procedures on back pain, urinary 
discomfort and vascular complications  among non-
emergency scheduled patients. The method of the study 
were patients in the study group were ambulated after 
four hours bed rest post transfemoral PCI and 2 hours 
after Coronary Angiography, whereas patients in the 
control group were ambulated after 12–24 hours post 
transfemoral PCI and 6-8 hours after CA(usual care). 
The result of the study revealed that a significant 
statistical difference was existed between both studied 
groups in relation to back pain and urinary discomfort 
for PCI and CA. As regards to vascular complication, 
non-significant statistical differences were put into 
evidence between both studied groups. The study 
concluded as early ambulation is safe and feasible 
for patients undergoing PCI and CA.Both the studies 
concluded as early ambulation is safe and feasible for 
patients undergoing PCI and CA3.

Association of pretest and post test level of back 
pain, urinary discomfort and vascular complication 
in experimental group.

The study finding have shown that the post test 
level of back pain, urinary discomfort and vascular 
complication in experimental group with selected 
demographic variables had no significant association  for 
age, gender, history of transfemoral coronary Procedures 
and Body Mass Index.In conclusion the discussion of the 
study findings obtained by the nurse researcher shows 
that there was a significant difference in the reduction 
in the level of back pain, urinary discomfort among 
patients underwent transfemoral coronary procedures 
who are receiving early ambulation..

CONCLUSION

Based on the findings of the study the conclusion 
was drawnThe findings of the study revealed that 
there was a significant reduction in the level of back 
pain, urinary discomfort among patients underwent 
transfemoral coronary procedures in experimental 
group after early ambulation and minimal changes in 
back pain, urinary discomfort in the control group who 
was on usual routine.Early ambulation after diagnostic 
transfemoral catheterisation had no significant effect 
on the incidence of vascular complications including 
bleeding, haematoma in both experimental and control 
group. The results suggest that patients can be early 
ambulated after transfemoral catheterisation, and that 
early ambulation had no effect on the risk of vascular 
complications and may reduce back pain intensity and 
urinary discomfort. 
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ABSTRACT

“An experimental study to assess the effectiveness of foot and hand massage on reducing pain among postnatal 
mothers who had undergone caesarean section at postnatal ward of Sharda Hospital, Greater Noida, U.P”

Purpose of the study: The purpose of the study was to determine the effectiveness of Foot and Hand Massage on 
reducing post caesarean pain among the postnatal mother.

Methodology: The study has adopted a Quasi Experimental with Randomized pre-test post-test control group design 
was used and then sample were assigned randomly to experimental group and control group respectively. Sixty 
postnatal mothers, thirty in experimental group and thirty in control group were selected as the subject of the study. 
Both group were selected consecutively and randomly assigned to either experimental or control group. Socio-
demographic Profile, Numeric Pain scale were used as tool for data collection. 

Results: Majority of (70%) mothers was having obstetrical score in the experimental group and (60%) in the control 
group had obstetrical score as multigravida. Most of the mothers (63.3%) were having 1st postnatal in experimental 
group and (53.3%) in control group had 2nd postnatal day. The homogeneity was checked in both the group and it was 
found that there was no homogeneity in term of Age, Obstetrical score, Postnatal day, Type of Anesthesia, History 
of previous Caesarean, Family income, Education status, Type of family, Previous information regarding massage 
only postnatal day found to be associated. The Analysis of effectiveness of Foot and Hand Massage for reducing pain 
was checked by independent “t” test. It showed that from baseline to after 20 minutes of Foot and Hand Massage 
mean pain score in Experimental group were (3.4) and mean pain score in Control group were (5.46).On Comparison 
of mean difference pain score in experimental group were (4.68) and in Control group were (2.46) at 0.05% level 
of significance. This indicates that the reduction in pain score was not by chance but because of the intervention. 
On Comparison of mean pain score difference in experimental group is relatively high compare to control group at 
0.05% level of significance. 

Conclusion: This study showed that Foot and Hand Massage are more effective along with hospital routine treatment 
than among the postnatal mothers. Foot and Hand Massage can be used in reducing post Caesarean pain. The Foot 
and Hand Massage can be offered to every mother who had undergone caesarean section as treatment until and unless 
they have not any postpartum complications. 

Keywords: Post Caesarean Pain, Foot and Hand Massage, postnatal mother

INTRODUCTION 

“Man endures pain as an undeserved punishment; 
woman accepts it as a natural heritage”1

Women can be considered mothers by given birth, 
by raising their children. Pregnancy is the period of 
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time when a human being grows from the combination 
of genetic material from a single egg and sperm. 
Typically, conception occurs naturally through sexual 
intercourse. Over the course of about forty weeks, the 
baby grows and matures from those two cells to a fully 
developed baby and is born.2

There are many different methods for child 
birth. Vaginal delivery is the most common and 
safest type of childbirth. Although vaginal delivery 
is the most common and safest type of delivery, 
sometimes caesarean is necessary for the safety of 
mother and baby.3

A Caesarean section is a surgical procedure 
in which incisions are made through a 
mother’s abdomen and uterus to deliver one or 
more babies, or rarely to remove a dead foetus. A 
Caesarean section is usually performed when a vaginal 
delivery would put the baby’s or mother’s life at risk, 
although in recent times it has been also performed 
upon request for childbirths that could otherwise have 
been natural.4

STATEMENT PROBLEM

“An experimental study to assess the effectiveness 
of foot and hand massage on reducing pain among 
postnatal mothers who had undergone caesarean section 
at postnatal ward of Sharda Hospital, Greater Noida, 
U.P”

OBJECTIVE OF THE STUDY

To assess the effectiveness of foot and hand massage 
on post- cesarean pain level.

To find the association between foot and hand 
massage with demographic variables.

ASSUMPTION

After caesarean section mothers ought to get pain.

Foot and Hand massage will reduce post caesarean 
pain.

DELIMITATION

 Females undergone caesarean section and having 
moderate to severe level of pain

OPERATIONAL DEFINITION

Effectiveness: Refers to the extent to which the Foot 
and Hand Massage will help in reducing post caesarean 
pain of mothers.

 Hand and foot Massage: It is the procedure to 
which the steps  (Effleurage, Friction, Petrissage) applies 
squeezes and strokes to hands from the wrist to the tip 
of the figure, and to foot starting from the toes and up to 
above the ankle. Each hand and foot is massaged for five 
minutes, adding to a total of 20 minutes for a client. The 
massage is given 2 times a day for continuous 3 days.

Post caesarean mothers: Refers to mothers ( 
Primi and Multigravida) who had under gone planned/
emergency Caesarean Section to deliver one or more 
babies and mother are in recovery room after 24 hours 
of caesarean section. 

Post caesarean pain: Pain experienced by the 
mothers in whole body and in abdominal area from day 
of caesarean section and having moderate and severe 
level pain assessed by numeric rating pain scale. 

CONCEPTUAL FRAMEWORK

The theoretical framework for the present study was 
developed from Modified Wiedenbach’s “Prescriptive 
Theory” (1970)

In the present study the concept from Prescriptive 
Model is utilized. The central purpose is the application 
of Foot and Hand Massage on reducing post Caesarean 
pain among the postnatal mother where the researcher 
act as an agent and postnatal mothers with post 
Caesarean pain acts as a Recipient. The goal of the 
study is to reduce level of pain score by giving Foot and 
Hand Massage. The Means refers to the Foot and Hand 
Massage application as devices used by the researcher to 
achieve the goal. 

The investigator assessed pain after obtaining 
consent from the participants by using numeric rating 
pain scale. The action is validated by collecting the 
evidence of post treatment that shows the goal has been 
met as pain is reduced.

RESEARCH METHODOGY 

Research approach

Quantitative Research approach was used in this 
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study.

Research design

Design used in the study was Quasi-experimental 
(Randomised Control group Pre-Test Post-Test design).

Independent variables:

Independent variable in this study was “Foot and 
Hand Massage” 

Dependent variables:

Dependent variable in this study was “Pain” after 
caesarean section.

Study population

The population in this study was included the 
postnatal mothers who had undergone caesarean section 
admitted in selected hospital of Greater Noida.

Description of setting

The present study was conducted in Post natal ward 
of Sharda Hospital, Greater Noida,U.P. The bed strength 
of the hospital was 800.

Sample and Sampling technique

60 Postnatal mothers (30 Experimental and 30 
Control Group) who had undergone caesarean section 
and met the inclusion criteria are the samples in this 
study. Simple random sampling technique was used in 
this study

Description of the tool

Tool consist of 2 section

Section A  (Extraneous variables):- It consists 
of Age, Obstetrical score, Post natal day, Type of 
anaesthesia, History of previous caesarean section, 
Educational status, Family income, Type of family, 
Previous information regarding massage.

Section B (Numeric Rating Pain Scale):-

Data Collection Procedure

For collecting data following steps were taken. 
Informed consent from the participants of the study 
was taken. Then the samples were randomly allocated 
into two groups, experimental and control group by 

lottery method. Foot and hand massage was given in 
experimental group for 20 min (5min in both upper and 
lower extremities) after 4 hours of the analgesic. The 
pain was assessed by using numeric rating pain scale 
before and after intervention.

RESULT
Table-1: Analysis of effectiveness of Foot and Hand on reducing pain among Experimental and control 

group.    n=30

Pain score (Mean±SD)
EXPERIMENTAL

P valueBaseline 
Pretest

1st day
Post-test

2nd day
Post-test

3rd day
Post-test

M E M E M E

8.06
±
0.827

6.70
±
0.95

6.03
±
0.71

5.33
±
0.66

4.80
±
0.66

4.20
±
0.61

3.40
±
0.56

<0.001
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Table -1 Conclude that First day pre-test mean is 8.06 and last day posttest mean is 3.40. Hence the p value in 
experimental group is <0.001.

Table No 2: Analysis of effectiveness of foot and hand massage on reducing pain postnatal mothers in 
Control group     n-30     n=30 

Pain score (Mean±SD)
CONTROL

P valueBaseline
pretest

1st day
Post-test

2nd day
Post-test

3rd day
Post-test

M E M E M E
7.93
±
0.739

7.93
±
0.73

7.40
±
0.67

7.13
±
0.86

6.66
±
0.60

6.06
±
0.63

5.46
±
0.62

<0.001

Table -2 Conclude that First day pre-test mean is 7.93 and last day posttest mean is 5.46. Hence the p value in 
control group is <0.001.

Table No 3: Analysis of pre-pain score and post pain score reading of Experimental and Control group.

                                                                                                  N=60

Pain score
Experimental group
(Mean and Standard deviation)

Control group
(Mean and Standard deviation)

P
Value

Pre-pain score IST day 8.08±0.827 7.93±0.739

<0.001

Post pain score 3rd day 3.40±0.56 5.46±0.62

Mean difference 
4.68±0.267 2.47±0.119

Table -3 Conclude that the mean difference is high 
in experimental group as compare to control group. This 
means foot and hand massage is effective.

MAJOR FINDINGS

SECTION A: Analysis of demographic 
characteristics of the respondents (subjects)

 Maximum mothers were in the age group 21 – 25 
years, 1st Postnatal day and multigravida had given spinal 
anaesthesia, education up to secondary level belong to 
joint family, having family income Rs.>15,000 and no 
source of information regarding massage.

SECTION B: Analysis of effectiveness of foot 
and hand massage on reducing pain post caesarean 

pain on Experimental Group and control Group. 

In the experimental group the pre pain score mean 
on the 1st day was 8.08 and standard deviation was 
0.827 whereas on the 3rd day the post pain score mean 
was 3.40 and the standard deviation was 0.56 and mean 
difference from 1st to 3rd day was 4.68 which shows there 
was gradual reduction in pain .Thus within p value came 
out to be <0.001. 

In control group the pre pain score mean on the  1st 
day was 7.93 and standard deviation was 0.739 whereas 
on the 3rd day the post pain score mean  was 5.46 and 
the standard deviation was 0.62 and mean difference 
from 1st to 3rd day was 2.47.  
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The mean difference between the 1st and 3rd day pain 
score was high in Experimental group (4.68) compare to 
Control group (2.47). This shows that there was gradual 
reduction in pain score after giving foot and hand 
massage as an intervention to the experimental group.

IMPLICATION FOR NURSING

The present study has implications for nursing 
practice, community health nursing    practice, nursing 
education and nursing administration

Nursing practice

An in service education program can be organized 
to teach nurses about the assessment of pain level and 
effectiveness of foot and hand massage. Moreover, 
obstetrician, nursing supervisors and practicing nurses 
can ensure more comforts to the patients, enhance early 
recovery and improve the quality of care by adopting 
practices of foot and hand massage for mothers with 
caesarean section.

Nursing education

Student should be taught about the holistic care. 
In order to provide evidence based nursing, the nurse 
educator should teach and provide learning experience 
to student nurses regarding types of foot and hand 
massage.

Nursing Research

The health care environment today is dynamic and 
more demanding .There is a need to promote research 
based practices as nursing moves towards as an 
independent professional practice mode. The researcher 
found that no enough studies have been conducted in 
these aspects to improve the quality of life of mothers 
with post caesarean pain.

Recommendations

This study can be replicated on a large sample of 
patients so that findings can be generalized.

Comparative study can be conducted to assess 
the foot and hand massage among caesarean postnatal 
mothers and normal vaginal delivery mother also.

This study can be done at community level to assess 
the knowledge of people on reducing post caesarean 
pain. 

A similar study can be conducted to evaluate the 
effectiveness of foot hand massage in terms of knowledge 
and practices among staff nurse.

CONCLUSION 

The study reviles that Foot and hand massage was 
effective in reducing the post caesarean pain among 
postnatal mothers in experimental group as compare 
to the control group. Whereas there was less reduction 
in Control Group as they were getting hospital routine 
treatment.

Ethical Clearance- Taken from Sharda ethical 
committee.

Source of Funding- Self .  
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ABSTRACT

A descriptive survey to assess the knowledge of Multi Purpose Health Workers and problems encountered 
by them in the management of cold chain system for vaccines in Universal Immunization Programme in 
selected Health centres of NCR (UP).Objectives:1)To assess the knowledge of MPHW in management of 
cold chain system for vaccines in Universal Immunization Programme.2)To find out problems encountered 
by MPHW in management of cold chain system for vaccine in Universal Immunization Programme.3)
To determine the association between knowledge about management of cold chain system with selected 
demographic factors. The conceptual framework developed for the study was based on the “Ludwig Open 
System Model”. The research approach for the study was descriptive survey approach; the study design 
was descriptive design. Non-Probability Purposive sampling Technique was used to obtain an adequate size 
of sample. The sample consisted of 100 MPHW’s working in Loni and Bisrakh Health Centres. Findings 
showed that:  Majority of MPHW’s had the average knowledge 55(55%), 42(42%) had good knowledge 
and 1(1%) had poor knowledge regarding maintenance of Cold Chain system. Major Problems encountered 
by the MPHW’s were 72(72%) faced electricity problem, 71(71%) lack of availability of thermometer in 
recording the temperature of ILR, and 67(67%) faced difficulties in transporting the vaccines. Chi square 
value computed between knowledge score and selected demographic factors showed that the association 
of knowledge score of the MPHW’s with the Work Experience and In-Service training was found to be 
statically significant at 0.05 level of significance. It can be inferred that the knowledge of MPHW’s were 
dependent on their Work Experience and In-Service training. The study also discussed the implications of 
findings in the field of nursing education, practice, administration, research and for the society. The study 
concluded that the MPHW’s were having average knowledge regarding maintenance of cold chain system.
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INTRODUCTION

 “Vaccines are a billion dollar industry and there are 
at least a billion good reasons there, why it’s continued” 
(Dr Peter Baratosy).

Vaccine is an immune-biological- substance designed 
to produce specific protection against a given disease. 
It stimulates the production of protective antibody and 
other immune mechanisms. “Cold chain maintenance” 
is the system of storage and transport of vaccines at a 
low temperature from the manufacturer to the actual 
vaccine site. In general all vaccines must be stored under 
the conditions recommended by the manufacturer in the 
literature accompanying the vaccines otherwise they 
become denatured and totally ineffective1. Immunization 
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is an important means of controlling infectious diseases. 
Careful attention to vaccine storage is essential to ensure 
optimal vaccine effectiveness. The system used for 
keeping and distributing vaccines in good condition is 
called the cold chain. This consists of a series of storage 
and transport links, designed to keep the vaccine at the 
correct temperature until it reaches the user.Maintaining 
the vaccine cold chain is an essential part of a successful 
immunization program me, but in developed countries 
faulty procedures may occur more commonly than is 
generally believed 2. 

Immunization is an important means of controlling 
infectious diseases. Careful attention to vaccine storage 
is essential to ensure optimal vaccine effectiveness. The 
system used for keeping and distributing vaccines in 
good condition is called the cold chain. This consists of 
a series of storage and transport links, designed to keep 
the vaccine at the correct temperature until it reaches the 
user. Maintaining the vaccine cold chain is an essential 
part of a successful immunization program me, but in 
developed countries faulty procedures may occur more 
commonly than is generally believed 5.

The vaccines play a major role in preventing 
mainly major communicable diseases which the people 
die because of these communicable diseases.  It is 
necessary to provide vaccines against these diseases 
but the maintenance of the vaccine potentiality is most 
important because if we give non potentiality vaccines 
will not protect people from killer diseases in order to 
maintain potentiality of vaccines the maintenance of 
the cold chain system is Cold chain system is necessary 
because the vaccines are sensitive to heat, if the vaccines 
are exposed to heat they will have shortened life 6. Some 
vaccines are more sensitive than others. Polio is the 
most sensitive to heat. When the vaccines lose their 
potency they can no longer protect individuals from 
diseases. Vaccines potency cannot be regained once it 
is lost. Returning vaccines to the refrigerators will not 
restore its potency, all vaccines retain their potency at 
temperature between 2- 8 C, so the vaccines must stay 
cold or maintain optimum temperature to the actual 
vaccination site of expectant mother and child all the 
way from manufacture storage and transportation 3. 

The cold chain in other words the manufacturing 
company and storing the vaccines at a temperature 
suggested by it, right from manufacture of the vaccine 

to the health workers at grass route level contribute 
significantly in cold chain of vaccines 4.

 STATEMENT OF THE PROBLEM:

A descriptive survey to assess the knowledge of 
Multi Purpose Health Workers and problems encountered 
by them in the management of cold chain system for 
vaccines in Universal Immunization Programme in 
selected Health centres of NCR (UP).

 OBJECTIVES

• To assess the knowledge of MPHW in management 
of cold chain system for vaccines in Universal 
Immunization Programme.

• To find out problems encountered by MPHW in 
management of cold chain system for vaccine in 
Universal Immunization Programme.

• To determine the association between knowledge 
about management of cold chain system with 
selected demographic factors.

MATERIAL AND METHOD

Research approach

The study aimed at determining the relationship 
of MPHW’s knowledge with selected background 
factors and hence a Descriptive Survey was considered 
appropriate.

Research design

The research design selected for the study was 
a Non-experimental descriptive survey design was 
adopted for the study. 

Research Design

Research Variables:  Two types of variables were 
identified in this study. They were as follows

Attribute Variables:-  Academic Qualification, 
Vocational Qualification, Working Experience, In 
Service Training.

Dependent Variables:-Knowledge Score of 
MPHW’s and Problem Description were regarding 
management of Cold Chain System for vaccine in 
Universal Immunization Programme.
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Setting of the study: The present study was 
conducted in CHC LONI (U.P) and CHC BISRAKH 
(GREATER NOIDA, NCR).

Population: The population of the present study 
comprises of Multipurpose health workers female 
working in selected health centres of Ghaziabad and 
Bisrakh Greater Noida.

Sample and sampling technique: In the present 
study samples were Multipurpose health workers 
working in selected health centres of Ghaziabad and 
Bisrakh Greater Noida and For the present study, 
Purposive Sampling Technique was adopted to select 
the Multipurpose health workers for data collection.

Sample size : For the present study, 100 MPHW’s 
were selected for the final study working in selected 

health centres of Ghaziabad and Bisrakh Greater Noida.

Criteria for sample selection:

Inclusion Criteria for Selection of Sample:-

MPHW’s who can understand English or Hindi 
properly.

MPHW‘s available during data collection procedure.

MPHW’s willing to participate in the study.

Exclusion Criteria for Selection of Sample:-

MPHW’s who will not be available during the study.

MPHW’s who were not willing to participate in the 
study.

Description of the tool:

Tool Purpose Data collection technique

Section-I: 
Demographic data

To know the demographic data of 
MPHW’s.

Printed questionnaire by using paper pen-
cil approach.

Section-II:
Structured knowledge questionnaire relat-
ed to maintenance of cold chain system.

To assess the knowledge of MPHW’s on 
maintenance of cold chain system.

Printed questionnaire by using paper pen-
cil approach.

Section-III: 
Structured questionnaire on problem en-
countered.

To assess the problem encountered by 
MPHW’s during cold chain management.

Printed questionnaire by using paper pen-
cil approach.

FINDINGS

Results: This section present the analysis and 
interpretation of the data collected from 100 MPHW’s, in 
order to assess the knowledge and problem encountered 
by them in the management of cold chain system for 
vaccines in Universal Immunization Programme  The 
data was collected through structured questionnaire, 
which was prepared, based on the objectives of the 
study. The collected data was organized, analyzed and 
interpreted by using descriptive and inferential statistics.

Interpretation and conclusion

The study revealed that majority of MPHW’s had 
average knowledge regarding cold chain system and its 
maintenance and problem encountered by them during 
the maintenance of cold chain system was electricity. In 
the present study, MPHW’s have adequate knowledge  

can be improved to excellent knowledge by providing 
in-service education, conducting workshops and 
conferences on this area for the provision of awareness 
for a better future 10.

DISCUSSION

This chapter includes the discussion of the findings 
of the study interpreted from statistical analysis. The 
findings are discussed in relation to the objectives, 
need for the study, related literature of the study and 
conceptual frame work. It is presented in line with the 
objectives of the study.

Characteristics of the demographic variables:

As represented by Table:-The majority of the 
MPHW’s 31 (31%) belonged to the age group of 51-60 
years, 22 (22%) belonged to the age group 31-40 year, 
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26(26%)belonged to the age group of 41-50 years and 
only 21 (21%) were between 21-30 years of age group. 
The majority of the MPHW’s 89 (89%) were married, 6 
(6%) were unmarried, and 5 (5%) were widow.

The majority 32 (32%) had the work experience 
between 21-30 years, 30 (30%) MPHW’s had the work 
experience between 11-20 years, 22 (22%) had the 
work experience between 1-10 years and only 16 (16%) 
had the work experience of 31 years and above. The 
majority 66 (66%) worked in sub centre and 17(17%) 
MPHW’s worked respectively each in Primary and 
Community Health Centre. The majority 64 (64%) have 
attained higher secondary qualification and 34 (34%) 
have attained graduation and 2 (2%) have attained 
post graduation qualification. The Majority findings 
regarding vocational qualifications of MPHW’s showed 
that 96 (96%) had taken A.N.M course and 4 (4%) had 
taken MPHW course. The maximum of the MPHW’s 75 
(75%) had undergone in service and 25 (25%) did not 
undergo in service training.

The first objective was to assess the knowledge 
of MPHW in management of cold chain system for 
vaccines in Universal Immunization Programme.

Out of 100 MPHW’s, Knowledge assessment the 
majority of the 55 (55%) of MPHW’s had average 
knowledge, 42 (42%) had good knowledge, 2 (2%) had 
very good knowledge and 1(1%) MPHW’s had poor 
knowledge regarding maintenance of cold chain.

The present study represents the Range, Mean. 
Standard Deviation (SD), mean percentage of 
knowledge of the MPHW’s. The maximum score was 
25. Data in the mean and median of the knowledge score 
were 18.87 and 18 respectively. The mean, median are 
close to each other which indicated that the distribution 
was normal. The mean knowledge score (18.87) was 
<30 which signifies that the subject is having average 
knowledge regarding maintenance of cold chain and the 
standard deviation is 2.81. The range of score obtained 
by MPHW’s was between 10-25.

The study revealed that the MPHW’s had an 
average knowledge regarding cold chain maintenance 
for vaccines in Universal Immunization Programme. 
This finding is consistent with the findings of the study 
conducted by Joao, Carlos  (2007) in Mozambique  a 
descriptive study to know about cold chain and the result 

were that the knowledge of health workers need to be 
improved and integrate knowledge by providing them 
adequate training and supervision 7.

To find out problems encountered by MPHW 
in management of cold chain system for vaccine in 
Universal Immunization Programme.

The problem’s encountered by MPHW’s shows that 
majority 72 (72%) faced electricity problem, 71 (71%) 
shows that no thermometer available to record the 
temperature and 67 (67%) shows that MPHW’s faced 
difficulties in transporting.

The above findings in the study were similar with 
the findings of the study conducted by Shamala Pillay. 
2014 South Africa A Descriptive Study into the Cold 
Chain Management of Childhood Vaccines by Nurses 
in Primary Health Care Clinics in the uMgungundlovu 
District where the findings showed no contingency 
plans to deal with equipment and electricity issues, 
no monitoring and evaluation systems, poor recording 
keeping, poor management of the cold box, access to 
stock and the actual management of the cold chain for 
vaccines 9.    

To determine the association between knowledge 
about management of cold chain system with selected 
demographic factors.

Chi-square value computed between knowledge 
score and selected factors showed that the association of 
knowledge score of the MPHW’s with Work Experience 
and In service training is found to be statistically 
significant at 0.05 level of significance. It can inferred 
that knowledge of MPHW’s were dependent on Work 
Experience and  In service training. The chi square 
value between knowledge and selected demographic 
variables like educational qualification and vocational 
qualification was found to be statistically non significant 
at 0.005 significance level. This signifies knowledge 
scores of MPHW’s were independent on educational 
qualification, vocational qualification.

Assessing the demographic data of the MPHW’s 
revealed that, there is a significant association of 
In-Service training with the knowledge level of the 
MPHW’s. This finding was consistence with the findings 
of the study conducted by Avinash N. 2008 on a study 
to assess the knowledge , attitude & practices regarding 
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maintenance of cold chain among health workers in 
selected sub centres of Bangalore urban district and the 
findings were the health workers had a fair knowledge  
regarding the cold chain maintenance8.

CONCLUSION

The conclusion drawn from the study was that 
the majority 64% of MPHW’s had primary education. 
The MPHW’s had average knowledge regarding cold 
chain system maintenance for vaccines.  The problems 
encountered by the MPHW’s can be corrected through 
proper measures and actions as they are not a major 
problem. There was a significant association between 
the knowledge score of the MPHW’s with their work 
experience and In Service training. There was no 
significant relationship between the knowledge score 
of the MPHW’s with their educational and vocational 
qualifications.
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ABSTRACT

Background: Student’s assessment regarding the teacher’s characteristics can be considered as the best 
evidence about teachers. The most common characteristics which influence the teacher-student learning 
experience are communication, accessibility and knowledge of the teacher about subject matter.

Materials and Method: The present descriptive cross-sectional survey was conducted at Ved Nursing 
College, Panipat, Haryana in the month of September, 2017 using self-structured, pre-tested and validated 
perception rating scale. Total 192 subjects were enrolled in the study.

Results: According to students’ perception in personal area, self-confidence of teacher had maximum effect 
on teaching (92.7%), followed by speaking style of teacher (86.5%), in professional area clarification of 
doubts (86.5%) was the most important factor effecting teaching followed by method of teaching (85.5%) 
and in scientific area experience of the teacher (86.4%) effects teaching highly followed by mastery on 
scientific concepts and materials (84.4%).

Conclusion: Students perceive personal, professional and scientific characteristics of teachers to be equally 
efficacious for effective teaching.
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INTRODUCTION 

Teaching is a highly complex activity. A teacher 
shapes the student’s career by using various techniques 
of teaching1. Besides teaching there are many qualities 
of teacher that can affect the student’s academic 
performance. The most common characteristics which 
influence the teacher –student learning experience are 
communication, accessibility and knowledge of the 
teacher about subject matter2, 3.

However, literature produces evidence that certain 
teaching behaviours affect the students’ gains, for 

example - focusing on class time, student choices, 
game time for students and personal adjustment. These 
were sufficiently effective to influence the student’s 
achievements and interest1.

Student and teacher maintains a close relationship 
and considered as the fundamental elements of teaching 
learning process. Teacher selects the subject matter, 
develops lesson plan, incorporates the best suitable 
teaching learning activity in it and presents to the 
students. Student’s function is to receive the information, 
memorize and repeat what has been presented to produce 
the desired outcome. Academic result of the students not 
only affects student’s academic achievement but it also 
reflects the effectiveness of teaching4, 5.  

As suggested by Biggs’s model, the present study 
hypothesizes that teachers’ characteristics perceived by 
the students influence their learning process. Student’s 
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teacher relationship building is the key for effective 
transfer of knowledge to students.3,6 Good et al. found 
that teachers who showed an interest in their students 
and understood students’ need were highest scorer on 
learning ratings7. Studies have also found that there are 
many factors other than affective characteristics which 
are perceived by the students as important to develop 
healthy teacher – student relationship2.

Nowadays, students from professional institutions 
are experienced, so they have increased knowledge 
regarding effective teaching. Therefore, student’s 
assessment regarding the teachers’ characteristics can be 
considered as the best evidence about teachers and can 
be the best to describe the effective method of teaching 
and the teacher’s quality which influences their learning1. 
The present study aimed to identify the characteristics of 
teachers perceived by the students for effective teaching.

MATERIALS AND METHOD

The present descriptive cross-sectional survey was 
conducted at Ved Nursing College, Panipat, Haryana 
in the month of September, 2017 using self-structured, 
pre-tested perception rating scale. Total 192 subjects 
were enrolled in the study including 165 B.Sc nursing 
students, 20 Post Basic B.Sc nursing students and 7 
M.Sc nursing students. Consecutive sampling technique 
was used. The tool used for data collection consisted of 
socio-demographic profile of students and self-structured 
perception rating scale. The rating scale consisted of 
three domains i.e. personal (18 items), professional 
(19 items) and scientific (5 items). The rating scale 
scoring was; 1 for very low effect, 2 for low effect, 3 
for moderate effect, 4 for high effect and 5 for very high 
effect. However, during analysis very low and low effect 
were clubbed to low effect and very high and high effect 
were clubbed to high effect. Tools were validated by five 
experts from the field of nursing. Reliability was tested 
by split half method and Cronbach’s alpha was found 
to be 0.838. Ethical permission was taken from ethical 
committee of the institution and informed consent was 
taken from all the subjects. Pilot study was conducted 
on 15 subjects and study was found to be feasible. The 
subjects were informed to read the instructions carefully 
and to give their responses accordingly. The data were 
analysed using SPSS version 20.

FINDINGS

Table 1: Socio-demographic profile of students
n = 192

Variables Frequency (f) Percentage (%)

Gender
Male
Female

17
175

8.9
91.1

Course
B.Sc Nursing
Post Basic B.Sc Nursing
M.Sc Nursing

165
20
7

85.9
10.4
3.6

Locality
Rural
Urban

76
116

39.6
60.4

Residence
Residing in hostel
Day Scholar

116
76

60.4
39.6

Family income per month 
(Rs)
<10,000
10,001 – 20,000
20,001 – 30,000
>30,001

26
50
63
53

13.5
26
32.8
27.6

Father Education
Illiterate
Primary
Secondary
Senior Secondary
Graduation and above

6
16
55
54
61

3.1
8.3
28.6
28.1
31.8

Mother Education
Illiterate
Primary
Secondary
Senior Secondary
Graduation and above

24
32
51
38
47

12.5
16.7
26.6
19.8
24.5

Father Occupation
Unemployed
Self-employed
Private Job
Government Job
Retired

22
65
40
55
10

11.5
33.9
20.8
28.6
5.2

Mother Occupation
Housewife
Self-Employed
Private Job
Government Job

153
10
13
16

79.7
5.2
6.8
8.3

Institution last attended
Government
Private
Semi-government

30
161
1

15.6
83.9
0.5
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Majority of students (91.1%) were females and 
mean age of students was 20.20 years with a standard 
deviation of 2.17. Majority of students (85.9%) were 
doing B.Sc. nursing and most of them (60.4%) were 
residing in hostel. Almost one-third of students (32.8%) 
had family monthly income between Rs 20,001 – 30,000, 
27.6% had family monthly income > Rs 30,001 and 26% 
had family monthly income between Rs 10,001 – 20,000. 
Fathers of 31.8% students were educated up to graduate 

or above and 3.1% fathers were illiterate. Mothers of 
26.6% students had attained secondary education while 
12.5% were illiterate. Fathers of 33.9% children were 
unemployed, 28.6% were in government job and 5.2% 
were retired. Mothers of majority of students (79.7%) 
were housewives and 5.2% were self-employed. 
Majority of students (83.9%) had attained last education 
from private sector.

Table 2: Student’s perception of teacher’s personal area characteristics   n = 192

Personal area

Quality

Less Effect
f (%)

Moderate Effect
f (%)

High Effect
f (%)

Effect of age on teaching 40 (20.9) 76 (39.6) 76 (39.6)

Effect of gender on teaching 112 (58.4) 56 (29.2) 24 (12.5)

Effect of Physical appearance on teaching 89 (46.4) 54 (28.1) 49 (25.5)

Self confidence 2 (1) 12 (6.3) 178 (92.7)

Sense of humor 5 (2.6) 33 (17.2) 154 (80.2)

Speaking style (audible, tone and pitch) 4 (2) 22 (11.5) 166 (86.5)

Language and pronunciation 6 (3.1) 33 (17.2) 153 (79.7)

Gesture and posture 22 (11.5) 83 (43.2) 87 (45.4)

Respect for students 8 (4.2) 45 (23.4) 139 (72.4)

Popularity among students 33 (!7.2) 89 (46.4) 70 (36.4)

Flexibility in dealing with students 7 (3.6) 46 (24) 139 (72.4)

Intimacy with students 8 (4.2) 31 (16.1) 153 (79.7)

Observing social values 17 (8.9) 73 (38) 102 (53.2)

Discipline and timely attendance at classes 4 (2.1) 33 (17.2) 155 ( 80.7)

Open to criticism/suggestions 14 (7.3) 49 (25.5) 129 (67.2)

Attempts at solving students problems 6 (3.1) 30 (15.6) 156 (81.3)

Trustworthiness 9 (4.7) 35 (18.2) 148 (77.1)

Responsibility and accountability 7 (3.6) 28 (14.6) 157 (41.8)

Table 2 shows that majority (92.7%) of students’ perceived self-confidence of teacher as major influencing factor 
followed by speaking style of teacher (86.5%), attempts at solving student’s problems (81.3%), discipline and timely 
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attendance at classes (80.7%) and sense of humour (80.2%). Personal factors which had least effect on teaching 
according to students’ perception were; gender of teacher (58.4%), physical appearance of teacher (46.4%) and age 
of teacher (20.9%). Moderately affecting characteristics were popularity among students (46.4%) and gesture and 
posture (43.2%).

Table 3: Student’s perception of teacher’s professional area characteristics   n = 192

Professional area

Quality

Less Effect
f (%)

Moderate Effect
f (%)

High Effect
f (%)

Create and maintain suitable environment 9 (4.6) 59 (30.7) 124 (64.8)

Motivate the students to learn and study 4 (2.1) 28 (14.6) 160 (83.4)

Commonality in discipline 10 (5.2) 29 (!5.1) 153 (79.7)

Involving students in debates and discussions 10 (5.2) 38 (!9.8) 144 (75)

Offering course outline template to students 14 (7.3) 79 (41.1) 99 (51.6)

Content adequacy and organization 11 (5.7) 80 (41.7) 101 (52.6)

Method of teaching 1 (0.5) 27 (!4.1) 164 (85.5)

Use of appropriate examples 5 (2.6) 27 (14.1) 160 (83.4)

Use of multiple AV-aids 15 (7.9) 48 (25) 129 (67.2)

Use of new technology in teaching 9 (4.7) 28 (!4.6) 155 (80.7)

Summarization of topic 7 (3.6) 22 (11.5) 163 (84.9)

Clarification of doubts 8 (4.1) 18 (9.4) 166 (86.5)

Timely use of incentive tools 16 (8.4) 57 (29.7) 119 (62)

Fairness in dealing with students (evaluation, verbal 
communication etc.) 9 (4.7) 39 (20.3) 144 (75)

Periodic assessments (assignments, tests) and feedback 14 (7.3) 45 (23.4) 133 (69.3)

Approachability outside the class 35 (18.2) 78 (40.6) 79 (41.1)

Motivate students for extra co-curricular activities 18 (9.4) 44 (22.9) 130 (67.7)

Maintains positive relationship with college and 
colleagues 9 (4.6) 46 (24) 137 (71.4)

Maintains strong working relationships with parents 22 (11.4) 71 (37) 99 (51.6)

Table 3 depicts effect of professional characteristics 
of teachers on teaching. According to students,’ 
clarification of doubts (86.5%) was the most important 
factor affecting teaching followed by method of 
teaching (85.5%), summarization of topic (84.9%) 
and  motivation to students and use of examples 

(83.4%). Approachability outside the class (18.2%) and 
maintaining strong working relationship with parents 
(11.4%) had least effect on teaching. Moderately 
influencing factors for teaching were content adequacy 
and organization (41.7%) and offering course outline 
template to students (41.1%).
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Table 4: Student’s perception of teacher’s scientific area characteristics   n = 192

Scientific area

Quality

Less Effect
f (%)

Moderate Effect
f (%)

High Effect
f (%)

Academic rank of teacher (Instructor, Senior 
tutor, Assistant professor, Associate professor 14 (7.3)

56 (29.2)
122 (63.5)

Experience of the teacher 6 (3.1) 20 (10.4) 166 (86.4)

Mastery on scientific concepts and materials 6 (3.1) 24 (12.5) 162 (84.4)

Up datedness 8 (4.1) 39 (20.3) 145 (74.6)

Correlation of theory with real world setting 10 (5.2) 37 (19.2) 145 (74.6)

Table 4 shows that majority of students’ perceived, 
experience of the teachers (86.4%) had high effect on 
teaching followed by mastery on scientific concepts and 
materials (84.4%). Academic rank of teacher (7.3%) and 
correlation of theory with real world setting (5.2%) had 
least effect on teaching. Moderately effecting factor was 
up datedness of the teacher (20.3%).

DISCUSSION

Present study highlighted important teaching 
characteristics needed for effective teaching according to 
students’ perception. In the study by Farahjolah Maleki, 
Mehri Hosein Talaei5 the highest score in personal area 
was attributed to respect for students and fairness in 
dealing with students in professional area. In the present 
study self-confidence of teacher in personal area and 
clarification of doubts in professional area were the most 
reported influencing factors by students. Present study 
showed that experience of a teacher was considered 
most important factor for effective teaching. Findings 
are in line with the study by Rockstroh, Angela H1 
who showed in their study that experience of a teacher 
significantly affected pass-out number of students from 
a school. 

Limitations and recommendations 

The present study had few limitations as it was 
limited to a single college. Multicentre studies can 
be conducted. Studies can be conducted on different 
teaching strategies and styles.

CONCLUSION

Students perceive personal, professional and 
scientific characteristics of teachers to be equally 
efficacious for effective teaching. Thus, teachers must 
work on their characteristics which they feel need 
improvement, so as to deliver effective teaching.
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ABSTRACT

Introduction: Night urination is an extremely niggling condition affecting men and women of all ages. Multiple 
medical conditions are associated with nocturia and negatively impact the quality of life. However people often 
hesitate to seek the healthcare and consider as an untreatable condition and part of aging process. Understanding the 
underline illness and its associated factors are vital aspects in the management of Nocturia.

Objectives: The aim of this study was to assess the Co-morbidity, Precipitating and associated factors of Nocturia 
among adults.

Materials and Method: An exploratory descriptive design was carried out among 54 adult clients of 35-65 years 
of age. The data was collected using self-assessment tool of Co-morbidity, Precipitating and associated factors of 
Nocturia and interview technique was adopted. The data was analysed using descriptive and inferential statistics. 

Results: The finding of the study showed that the Proportion of Nocturia among adult clients was 54%. More than 
half 58.6% of the subjects were males and the mean age 55.4±8.8. The highest respondents were with primary 
education. The Majority of the respondents( 96.6%) were married. The severity of Nocturia assessment shows 48.3% 
had moderate form of nocturia. The Co-morbidity assessment reveals that the 35% of subjects equally had   increased 
blood pressure and constipation and 21% of subjects equally had Diabetes Mellitus and incontinence of urine. Among 
12 females 25% of subjects had uterus related diseases and among 17 males, 35% of subjects had disease related to 
prostate gland. The results related to Precipitating factors of Nocturia shows that 38 % of  subjects were consuming 
coffee, 28% were smokers, and 69% were taking Afternoon Naps, 97 % were consuming more water / fluids before 
bedtime, 93% were getting  anxious easily,   90% were consuming  spicy foods, 87% were urinating  before  going  
bed. The Associated factors of Nocturia result shows 100% of the subjects had insomnia, 55% had   frightening or 
unpleasant dream during sleep, and 41% were reported that they snore. The study found that there was significant 
association between the Co-morbidity of Nocturia and  the selected demographic variables such as  age (p≤0.043), 
Marital status(p≤0.001) ,number of children (p≤0.013) , occupation (p≤0.001), Diet (p≤0.001), BMI (p≤0.001), Type 
of attainment of menopause (p≤0.003) and Type of delivery(p≤0.003) .

Conclusion: The study found that numerous factors contribute to the night urination.

Key-words: Co-morbidity; precipitating factors; associated factors; Nocturia
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INTRODUCTION

Nocturia is an extremely prevalent, taxing and 
serious medical condition affecting men and women of 

all ages, which can negatively impact quality of life and 
increase morbidity & mortality. The contributing factors 
are numerous and one or many of these factors may be 
present in an individual 1. Though many people awaken 
during the night to urinate, it is  often unreported and 
largely misunderstood urological disorder. However this 
condition has seldom received attention in the medical 
literature. Multiple factors may contribute nocturia, it 
may  ranges from lifestyle choices to medical conditions 
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in both gender; these include behavioural patterns, 
intake of caffeine, chocolates , spicy foods , acidic 
foods , alcohol, or excessive fluids before bedtime, and 
pathological conditions, such as stroke, cardiovascular 
disease, peripheral oedema, prostatic disease, diabetes 
mellitus or diabetes insipidus, obstruction of the lower 
urinary tract, anxiety, or sleep disorders and  diuretic 
medications2. Moreover contributing factors of nocturia 
are seldom studied in south India. Raising the awareness 
of nocturia and its associated factors among the people 
are required; in order to control and mange the nocturia.

OBJECTIVES OF THE STUDY

• To determine the proportion of Nocturia among  
adults 

•  To assess the severity  of Nocturia 

• To describe the co-morbidities and precipitating 
factors of Nocturia

• To find the association between co-morbidity 
Nocturia and selected demographic 
variables 

Assumption

The study assumes that the adults with nocturia may 
have co morbidities

The adults with nocturia will honestly respond to 
the question regarding co morbidities and precipitating 
factors of nocturia

Delimitation 

The study is delimited to the adults with age group 
of 35 to 65

The adults those who are attending the urology and 
gynaecology OPD of selected hospitals only

Hypothesis 

H1:- There will be significant association between 
the Co-morbidity of Nocturia and selected Demographic 
Variables.

Research Methodology 

An exploratory descriptive design was used in 
this study to assess the Co-morbidity, Precipitating 
and Associated factors of Nocturia among adults. The 

institutional ethical clearance and permission to conduct 
the study was obtained from the concerned authority. The 
study sample size consists of 54 adults  of 35-65 years of 
age  were recruited using purposive sampling from the 
departments of Urology and Gynaecology of selected 
Hospitals at Mangaluru. The subjects were screened 
for nocturia and out of 54 subjects 29 had nocturia. The 
subjects who had night urination more than two times 
and difficulty to get enough sleep only were included 
for further interview. Then the identified proportion of 
subjects with nocturia were interviewed for baseline 
Proforma, self-assessment tool of Co-morbidity, 
Precipitating & associated factors of Nocturia. The data 
was analyzed using descriptive and inferential statistics.

RESULTS 

Section 1: The proportion of Nocturia among 
adults

Out of 54 screened subjects 29 subjects presented 
the history of having nocturia. Therefore the proportion 
of Nocturia among adults was 54% in this study.

Section II:  Self reported clinical symptoms of 
Nocturia 

All subjects who has screened for nocturia had 
night urination more than two times and difficulty to get 
enough sleep. Out of that 97 % had moderate and a great 
deal botheration of sleep.

Section III: Baseline Characteristics of adults with 
Nocturia.

More than half of the subjects (55%) were in the age 
group of   56-65 years. The mean age was 55.5±8.95.The 
subjects 10 (34.5%) were illiterate and only 6 (20.7%) 
subjects had high school education. The majority 28 
(96.6%) of them were married. More than half of the 
subjects 17 (58.6%) were male. About 16(55.2%) 
subjects had 4-6 children, More than half of the subjects 
17 (58.6%) were unskilled workers, and none of them 
were professional. The least 5(17.2%) subjects have 
income between rupees more than 9000.The majority 
(89.7%) were consuming mixed diet. The majority 
subjects 21(72.4%) have toilet outside the house. .All of 
the 29(100%) had nocturia. Among 12 female subjects 
10(83%) attained menopause .The majority subjects   
10(83%) had normal delivery.
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Section IV:  Severity of Nocturia

Table 1: Frequency and Percentage, of Severity 
of Nocturia among adults  n=29

Frequency of 
voids Severity                 f %

1-2 Mild 
Nocturia 3 10.3

3-4 Moderate 
Nocturia 14 48.3

5&>5 Severe 
Nocturia 12 41.4

The subjects 12 (41.1%) had severe, 14(48.3%) had 
moderate and 3(10.3) had mild form of nocturia

Section V: Co-morbidities of adults with Nocturia 

Table 2: Frequency and percentage of Co-
morbidities of Nocturia among adults      n=29

Sl .No Items f %

1 Heart diseases 4 14

2 Hypertension 10 35

3 Recurrent urinary tract infection 2 7

4 Any kidney disease 1 3

5 Diabetes Mellitus 6 21

6 Constipation 10 35

7 Are you on any medications 9 31

Male  n=17

8 Any disease related to prostate 
gland 6 35

Female n=12

9 Do you have any uterus related 
diseases 3 25

The highest observed co morbidities were the 
subjects 35% of them equally had hypertension and 
constipation and the least observed symptom was kidney 
disease (3%)

Section VI: Precipitating factors of Nocturia among 
adults

Table 3: Frequency, and Percentage of 
precipitating factors of Nocturia  n=29

Sl 
.No Items f %

1  Intake of coffee 11 38

2 Alcoholism 2 7

3 Smoking                             8 28

4 Medication that excrete more 
urine 4 14

5 Nap 20 69

6 Anxious easily 27 93

7 Consume spicy foods 26 90

8 Urinate before you go to bed 29 100

The highest presented Precipitating factors were 
Urinate before go to bed(100%) , anxious easily (93%), 
Consuming spicy foods (90%), Nap (69%) the least 
presented Precipitating factor was Alcoholism (7%). 

Section VII: Associated factors of Nocturia among 
adults 

Table 4: Frequency and Percentage of Associated 
factors of Nocturia   n=29

Sl. No Items f %

1 Do you have insomnia? 29 100

2 Do you have periodic leg 
movement at night? 8 28

3 Do you walk during sleep? 2 7

4 Do you have a frightening or 
unpleasant dream during sleep 16 55

5 Do you repeatedly stop and start  
breathing   during sleep 3 10

6 Is it reported to you that you snore? 12 41
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The subjects 100% of them had insomnia, 28%  had periodic leg movement, 7% had a habit of  walk during 
sleep, 55 %  had a frightening or unpleasant dream during sleep, 10 %   had repeatedly  stop and start  breathing    
during sleep and  41 % had snoring during sleep.

Section VIII: Table 5:  Association between the Co-morbidity of Nocturia and selected Demographic 
Variables.

H01:-There is no significant association   between the Co-morbidity of Nocturia and selected Demographic 
Variables.                                                                              n=29

Sl.No Variable
Co-morbidity

c2 (Yates correction) PMedian<2 Median>2
1. Age

35-45 1 3
6.276 .04346-55 5 5

56-65 5 10
2. Education

Illiterate 1 9
2.552 .279Primary 7 6

High school 3 3
3. Marital status

Single 0 1 25.138 .001Married 11 17
4. Number of children

Nil 1 2 8.759 .013
1-3 4 6
4-6 6 10

5 Gender 
Male 6 11 .862 .353
Female 5 7

6. Occupation
Unemployed 3 4 19.966 .001
Unskilled 5 12
Skilled 2 2
Professional 1 0

7. Diet 
Vegiterian 1 1 41.448 .001
Ovo –Vegiterian  0 1
Mixed 10 16

8. Income 
≤3000 1 3 5.345 .148
3001-6000 5 7
6001-9000 4 4
>9000 1 4

9 BMI
Under Weight 0 1 25.586 .001
Normal 3 1
Over weight 0 5
Pre- obesity 8 11

n=12
10 Type of attainment of menopause 11.655 .003

Yes 1 1
No 4 6

11 Type of delivery
Vaginal delivery 4 6 11.655 .003
Caesarean section 1 1

Foot note: c2
(1) =3.84, c2

(2) =5.99, c
2
(3) =7,81, c

2
(4) =9.48                                             *significant at 0.05 level
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The Data in Table 5 –reveals that the chi-square 
value(Yates correction) computed between Co-
morbidity   and selected variables, namely, Age (c2

(2) 

. 6.276), education (c2 
(2)= 2.552),  Marital status  (c2 

(1)=   25.138), and Number of children  (c2 
(2)=   8.759 

),  Gender (c2 
(1)=  .862) , Occupation  (c2 

(4)=  19.966), 
Diet (c2 

(2)=   41.448)  , Income(c2 
(3)=5.345 ) , BMI(c2 

(3)= 25.586), Type of attainment of menopause (c2 
(1)= 

11.655) , Type of delivery (c2 
(1)= 11.655)  had  significant 

association  at 0.05 level except education, gender and  
income . Therefore, the null hypothesis was rejected (H0) 
and research hypothesis was accepted. 

DISCUSSION

The current study 54 subjects were screened for 
nocturia and out of that 29 (54%) had reported to be 
having nocturia. The result shows that among the subjects 
with nocturia 35 % of subjects were with hypertension, 
21% of subjects had Diabetes Mellitus, 35% of subjects 
had disease related to prostate gland, 25% of subjects 
had uterus related diseases, 100% of the subjects had 
insomnia, study 93 % of subjects get anxious easily and 
41% subjects were reported snoring.

Co-morbidities of Nocturia related to 
hypertension and Diabetes Mellitus

The study findings indicate among Asian and 
European continent also has revealed nocturia as a major 
complaints among Diabetes Mellitus and hypertension. 
The study findings revealed the prevalence of nocturia 
among hypertensive clients were  ranged from 25.5 to 
54.9% 3,4,5,6,7; Diabetes Mellitus was between 18.3% and  
60.7% 3,4,5,6,7.   

The Co-morbidities of Nocturia related to 
diseases of prostate gland and uterus

The current study findings are congruent with 
Asian and European continent studies also has shown 
the prevalence of nocturia among clients with BPH 
were ranged from 42.8% to 85.9% 8,9,10,11.The present 
study reveals that 35% of subjects had disease related 
to prostate gland. The present study result shows that  
25% of subjects had uterus related diseases. The findings 
were supported by the study conducted to determine the 
Bladder Symptoms in the Early Menopausal transition 
shows that the most common bladder symptoms were 
nocturia (72%).12 Another study conducted in California 

revealed, the Nocturia occurred more among women 
with hysterectomy was 53%.13 

The Co-morbidities of Nocturia related to 
insomnia, snoring  and anxiety 

In present study associated factors shows 100% 
of the subjects had insomnia and these findings were 
consisted with the study conducted to determine the 
effect of nocturia on sleep quality reveals that there was 
a significant correlation between nocturia and quality 
of sleep 14.   In this study 93% of subjects get anxious 
easily. The findings supported by the systematic review 
conducted reveals that nocturia and anxiety is strongly 
associated. 15 In present study 41% subjects were 
reported snoring. The findings were supported by the 
study conducted to evaluate the factors associated with 
Nocturia shows that 35.1 % had reported snoring 16.

CONCLUSION 

In this study the nocturia has been significantly 
associated with various factors, suggesting that multiple 
approaches are necessary in the treatment of patients 
with nocturia. The choice of therapy should be adapted 
based on the underlying factors of nocturia.  Therefore 
the further detailed studies are required to identify the 
co morbidities in detail, thus can help the healthcare 
professionals to provide awareness and appropriate 
health care to manage such problems. 

Limitation of the study: The current study 
was limited to a small sample size which limits the 
generalization of the study findings.

Source of Funding:-Self

Conflict of Interest:-Nil

Ethical Clearance - Ethical clearance was obtained 
from the institutional ethical committee 

REFERENCES 

1. Oelke M, De Wachter S, Drake MJ, Giannantoni 
A, Kirby M, Orme S, Rees J, van Kerrebroeck 
P, Everaert K. A practical approach to the 
management of nocturia.  Int J Clin Pract [internet]. 
2017 Nov[Cited2018 Jan 20] ; 71(11) available 
from : https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5698733/



International Journal of Nursing Education, January-March 2019, Vol.11, No. 1         101      

2. Marinkovic SP ,  Gillen LM,   Stanton SL . Managing 
nocturia. BMJ [internet] .  2004 May 1 [Cited2018 
Jan 20] ; 328(7447):1063–1066. available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC403853/

3. Kim SO, Choi HS, Kim YJ, Kim HS, Hwang 
IS, Hwang EC, Oh KJ, Jung SI, Kang TW, Kwon 
D, Park K, Ryu SB. Impact of nocturia on health-
related quality of life and medical outcomes study 
sleep score in men. Int Neurourol J [internet]. 2011 
Jun[Cited2018 May 11]; 15(2):82-6. Available from: 
https://www.ncbi.nlm.nih.gov/pubmed/21811697

4. Huang MH, Chiu AF, Wang CC, Kuo HC. Prevalence 
and risk factors for nocturia in middle-aged and 
elderly people from public health centers in Taiwan. 
Int Braz J Urol[internet].2012 Nov-Dec[Cited2018 
May 11];38(6):818-24.available from: https://www.
ncbi.nlm.nih.gov/pubmed/23302402

5. So Young Kim, Woojin Bang, Min-Su Kim, Bumjung 
Park, Jin-Hwan Kim, and Hyo Geun Choi. 
Analysis of the Prevalence and Factors Associated 
with Nocturia in Adult Korean Men. Scientific  
Reports[internet] . 2017 Jan[Cited2018 June 11]; 
7: 41714.available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC5282484/pdf/srep41714.pdf

6. Yoshimura K, Terada N, Matsui Y, Terai 
A, Kinukawa N, Arai Y. Prevalence of and risk 
factors for nocturia: Analysis of a health screening 
program. Int J Urol [internet]. 2004 May[Cited2018 
June 13] ; 11(5):282-7. Available from: https://www.
ncbi.nlm.nih.gov/pubmed/15147543

7. El Said, Salma M S,  Rahman, T , Mortagy, A, 
Mansour M. Nocturia: Impact on quality of life 
in an Egyptian adult population. Advances in 
Aging Research [internet]. 2013 Nov[Cited2018 
June 13]; 2(4): 160-165. Available from: http://
www.scirp.org/journal/PaperInforCitat ion.
aspx?PaperID=38944

8. Chartier-Kastler E, Leger D, Comet D, Habb 
F,Ohayon M M .Prostatic hyperplasia is highly 
associated with nocturia and excessive sleepiness: 
a cross-sectional study BMJ Open [internet] 2012 
May[Cited2018 Jan 20];2(:e000505.) Available 
from: https://bmjopen.bmj.com/content/2/3/
e000505

9. Gourova LW, van de Beek C, Spigt MG, Nieman 
FH, van Kerrebroeck PE. Predictive factors for 
nocturia in elderly men: a cross-sectional study 

in 21 general practices. BJU Int[internet]. 2006 
Mar[Cited2018 June 22]; 97(3):528-32. 
Available from:  https://www.ncbi.nlm.nih.gov/
pubmed/16469020

10. Yoong HF, Sundaram MB, Aida Z. Prevalence of 
nocturnal polyuria in patients with benign prostatic 
hyperplasia. Med J Malaysia[internet]. 2005 
Aug[Cited2018 July 4];60(3):294-6. Available from:  
https://www.ncbi.nlm.nih.gov/pubmed/16379182

11. Hernández C, Estivill E, Cantalapiedra A. Impact 
of nocturia on sleep quality in patients with lower 
urinary tract symptoms suggesting benign prostatic 
hyperplasia (LUTS/BPH). The NocSu Study. Actas 
Urol Esp [internet]. 2010 May [Cited2018 June 22]; 
34(5):450-9. Available from:  https://www.ncbi.
nlm.nih.gov/pubmed/20470718

12. Jones HJ , Huang AJ, Subak LL, Brown JS  and Lee 
KA . Bladder Symptoms in the Early Menopausal 
Transition. J Womens Health (Larchmt) 
[internet]. 2016 May[Cited2018 June 13];25(5):457-
63. Available from:  https://www.ncbi.nlm.nih.gov/
pubmed/26741199

13. Hsu A, Nakagawa S, Walter LC, Van Den Eeden 
SK, Brown JS, Thom DH, Lee SJ, Huang AJ. 
The burden of nocturia among middle-aged and 
older women. Obstet Gynecol[internet]. 2015 
Jan[Cited2018 July4];125(1):35-43. Available from:  
https://www.ncbi.nlm.nih.gov/pubmed/25560101

14.  Shao IH, Wu CC, Hsu HS, Chang SC, Wang 
HH, Chuang HC, Tam YY. The effect of nocturia 
on sleep quality and daytime function in patients 
with lower urinary tract symptoms: a cross-
sectional study. Clin Interv Aging[internet]. 2016 
Jun 29[Cited2018 July 4];11:879-85. Available from 
: https://www.ncbi.nlm.nih.gov/pubmed/27418814

15. Breyer BN, Shindel AW,  Erickson BA, BlaschkoSD, 
Steers WD, Rosen RC. The Association of 
Depression, Anxiety and Nocturia: A Systematic 
Review. J Urol [internet]. 2013 Sep[Cited2018 
July16]; 190(3):953-7. available from : https://
www.ncbi.nlm.nih.gov/pubmed/23680309

16.  Tikkinen KA, Auvinen A, Johnson TM 2nd, Weiss 
JP, Keränen T, Tiitinen A, Polo O, Partinen 
M, Tammela TL. A systematic evaluation of factors 
associated with nocturia--the population-based 
FINNO study. Am J Epidemiol[internet]. 2009 Aug 
1[Cited2018 July25];170(3):361-8. available from : 
https://www.ncbi.nlm.nih.gov/pubmed/19515794



Effectiveness of the Comprehensive Intervention Package on 
the Psychological Variables among Adolescents

Nirmala V1, J Silvia Edison2, Vijayaraghavan3, Suni M S4

1Vice Principal, MES College of Nursing, Perinthalmanna, 2Guide, Saveetha University, Chennai, 3Director 
(Research Department) Saveetha University, Chennai,4Clinical Psychologist, MES Medical College Hospital, 

Perinthalmanna

ABSTRACT

The study aimed to assess the effectiveness of the comprehensive intervention package on psychological 
variables of adolescents. The research approach adopted for the study was quantitative evaluative approach 
and the research design was true experimental design. The adolescents 76 in the control and 76 in the 
experimental group were selected randomly and included in the study. A significant change was identified 
in the experimental group between the pre-test and post-test scores of psychological variables (p < 0.001) 
when compared to the control group.  Assertiveness and self-esteem, peer relationship and self-esteem, 
self-esteem and coping showed a significant correlation (p < 0.001). A significant negative correlation was 
observed between stress and self-esteem (r = -0.417; p < 0.001). Stress and coping showed a significant 
correlation at P < 0.05. Thus education and training using comprehensive intervention package was very 
effective in improving assertiveness, reducing stress, enhancing coping, peer relationship and self-esteem 
of the adolescents.

Keywords: Adolescence, Assertiveness, Stress, Coping, peer relationship and Self-esteem.

INTRODUCTION

Major challenging issues for the adolescents’ in a 
rapidly changing Indian society are stress in academics, 
bullying, violence, easy availability of alcohol and drugs, 
substance abuse, overcrowding, poor infrastructure and 
social disparities1. Interpersonal stress, particularly 
stress and conflicts in relationship with the parents and 
peers are experienced at high levels by the adolescents2. 
Though boys report more stress and conflicts in peer 
relationships than girls, stress in female adolescents is 
strongly associated with emotional difficulties, anxiety 
and depression than that of the boys3

The basic and essential skills and abilities for adaptive 
and positive behaviour  that enables an adolescent to 
deal effectively with the demands of everyday life are 
effective communication, assertiveness, social and 
interpersonal relationships, coping with stress, trauma 
or loss and maintaining resilience, critical thinking, 
problem solving, decision making and self awareness4. 

As adolescents spend much of their time in school 
and also in order to enhance the productive utilization 
of their potentials, school based education on basic 
skills for a healthy life need to be imparted and followed 
on a regular basis to help them meet the demands and 
challenges of life in a healthy manner.

Aim 

The study aims to assess the effectiveness of the 
comprehensive intervention package on psychological 
variables among adolescents to promote physically and 
psychologically healthy life.

Objectives

To study the effectiveness of the comprehensive 
intervention package on the psychological variables 
among adolescents of control and experimental group.
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To identify the correlation between the 
psychological variables.

Hypothesis

H1: The comprehensive intervention package will 
have a significant effect on psychological variables 
among adolescents of the experimental group compared 
to the control group. 

MATERIALS & METHOD

Research approach:  Quantitative evaluative 
approach.

Research design: True experimental design with 
pre-test and post test and a control group.

Setting: A selected English Medium School, 
Perinthalmanna, Kerala.

Inclusion and Exclusion criteria:  Adolescents 
between the ages of 13-15 years, pursuing studies in the 
selected school were included in the study. Adolescents 
who were having any physical disabilities or who were 
on any psychological treatment, not willing to participate 
in the study and absent at the time of data collection 
were excluded.

Sample and sample size: 152 adolescents (76 + 76) 
between the ages of 13-15 years studying in 8th and 9th 
standard in the respective school were taken as samples 
for control and experimental group by randomisation. 
They were included after obtaining informed consent 
from parents and assent from the adolescents.

Variables under study: Comprehensive 
intervention package was the independent variable. 
The psychological variables such as assertiveness, 
stress, coping, peer relationship, and self-esteem of the 
adolescents were the dependent variables.

Tool for data collection: Section A included 
questionnaire to assess the demographic variables.  And 
section B consisted of items to assess the psychological 
variables such as assertiveness, stress, coping, peer 
relationship and self-esteem. 

Educational intervention

Training using comprehensive intervention package 

was carried out in sessions of one hour in a week for the 
experimental group.  In the first week the session included 
establishment of rapport, pre-testing, introduction of 
objectives of the comprehensive intervention package 
and the various concepts included in the package, group 
formation, mapping the sessions and activities planned. 
From 2nd week to 7th week education and training using 
comprehensive intervention package was carried out 
in sessions as one hour in a week for six consecutive 
weeks. On the eighth week offered activities to end the 
training programme with a post-test.

Data collection process

Step 1: Before starting the study, permission for 
conducting the study was obtained from the principal of 
the selected school, Perinthalmanna. Collected informed 
consent from the parents and assent from the adolescents 
chosen for the study.

Step 2: The 76 participants of the experimental 
group were divided into groups for the training sessions. 
Confidentiality of information was assured and the pre-
test was conducted through self report. Instructions were 
provided and clarifications of the doubts were also done. 
It was followed by implementation of the first session 
of the training for the experimental group. Similarly 
the participants of the control group were seated 
comfortably in a room. After assuring the confidentiality 
of information pre-test was conducted. The participants 
were informed regarding the date and time of the post-
test.

Step 3: Education and training using comprehensive 
intervention package as one session per week per group 
for 1 hour was carried out for the experimental group, 
so that the participants got enough time to practice 
the behaviors being taught in the sessions. After each 
session the date, time and venue of the next session was 
informed to the participants.

Step 4: Post-test was conducted on the 8th week for 
both the groups after seating them comfortably in a room. 
As per institutional ethics committee recommendation, 
control group and remaining students in the class who 
were not included in the study were given training after 
the post-test.

 Description of adolescents, according to their 
demographic  characteristics 
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Table 1. Description of adolescents, according to their demographic characteristics.

S.No Demographic 
characteristics Categories 

Control group Experimental 
group χ2- value, df,  

p-value
n(76) % n (76) %

1.
Age in years

13 25 33 21 27 0.966
df=2
p=0.617

14 40 53 46 61
15 11 14 9 12

2. Class studying
8th Standard 34 45 32 42 0.107

df=1
p=0.7439th Standard 42 55 44 58

3. Gender 
Male 40 53 37 49 0.237

df=1
p=0.626Female 36 47 39 51

4. Religion 
Hindu 34 45 31 41 0.525

df=2
p=0.769

Christian 20 26 24 32
Muslim 22 29 21 27

5. Father’s education

Middle school 3 4 2 3

4.195
df=4
p=0.380

High school 29 38 20 26
Intermediate/post high diploma 14 18 14 18
Graduate /post graduate 21 28 32 42
professional 9 12 8 11

6. Mother’s education

Middle school 2 3 - -

7.027
df=4
p=0.134

High school 30 39 22 29
Intermediate/post high diploma 13 17 11 15
Graduate/post graduate 22 29 36 47
professional 9 12 7 9

7. Father’s occupation

Unemployed - - 2 3

7.102
df=4
p=0.131

Skilled worker 20 26 9 12
Clerical/shop owner/farmer 20 26 23 30
Semi professional 22 29 28 37
professional 14 18 14 18

8. Mother’s 
occupation

Unemployed 39 51 46 60

11.754
df=5
p=0.038

Semi-skilled worker 4 5 - -
Skilled worker 9 12 2 3
Clerical/shopkeeper
/farmer

5 7 2 3

Semi professional 10 13 16 21
professional 9 12 10 13

9. Family income

1601-4809 4 5 7 9

1.854
df=5
p=0.869

4810-8009 7 9 9 12
8010-12019 9 12 8 10
12020-16019 14 18 11 15
16020-32049 25 33 27 36
>32050 17 22 14 18

10.
Type of family

Nuclear 46 60 49 65 0.271
df=2
p=0.873

Joint family 27 36 24 32
extended 3 4 3 4
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11. Family’s 
Residential area

Urban 16 21 14 18 0.264
df=2
p=0.876

Rural 16 21 15 20
Semi urban 44 58 47 62

Table 1 revealed that with regard to the adolescents’ 
age most of them, 53% in the control group and 61% 
in the experimental group were 14 years old (χ2 = 0.966 
not significant). The mean age of the adolescents of both 
control and experimental group was 13.8 years. 55% 
of the adolescents in the control group, and 58% in the 
experimental group were studying 9th standard (χ2 = 0.107 
not significant). With relation to the gender, majority of 
the adolescents’ 53% in the control group were males 
and 51% in the experimental group were females (χ2 

= 0.237 not significant). Most of the adolescents’ 
were Hindus, as 45% in the control group and 41% in 
the experimental group (χ2 = 0.525 not significant). In 
relation to the father’s education, it was identified that 
the majority, in the control group 38% had high school 
education whereas, 42% in the experimental group were 
graduate or post graduate (χ2 = 4.195 not significant). 
Most of the mothers’ of adolescents had high school 

Cont... Table 1. Description of adolescents, according to their demographic characteristics.

education ie 39% in the control group and 47% in the 
experimental group were graduate/post graduate.  (χ2  = 
7.027 not significant). 

With regard to the fathers’ occupation majority 29% 
in the control group and 37% in the experimental group 
were semi-professionals (χ2 = 7.102 not significant). 
Majority of the adolescent’s mother’s 51% in the 
control group and 61% in the experimental group were 
unemployed (χ2 = 11.754 not significant). Family income 
of most of the adolescents, 33% in the control group and 
36% in the experimental group were within the range 
of 16020 to 32050 rupees (χ2 = 1.854 not significant). 
61% in the control group and 65% in the experimental 
group belonged to the nuclear family type (χ2 = 0.271 
not significant). Majority 58% in the control group and 
62% in the experimental group were residing in the semi 
urban area (χ2 = 0.264 not significant).

Effectiveness of comprehensive intervention package on psychological variables

Table 2: Assertiveness, stress and coping of control and experimental group in the pre-test and post-test

S.No Parameter Group
Mean 
±SE

unpaired ‘t’ test paired ‘t’ test

Con Vs 
Exp
Pre-test 
(pre)

Con Vs 
Exp
Post-test
(post)

Control
Pre Vs post

Experiment
Pre Vs post

1. Assertiveness 

Con-Pre-test
54.60
±0.9

t=0.763
p=0.447

t=5.386
p<0.001

t=0.310
p=0.757

t=-19.098
p<0.001

Con-Post-test
54.60
±0.9

Exp-Pre-test
55.50
±0.9

Exp- Post-test
64.0
±0.8

2. Stress

Con-Pre-test
26.0
±0.60

t=0.605
p=0.546

t=10.551
p<0.001

t=0.869
p=0.388

t=27.028
p<0.001

Con-Post-test
25.91
±0.55

Exp-Pre-test
26.50
±0.60

Exp- Post-test
18.07
±0.50
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3. Coping

Con-Pre-test
12.68
±0.38

t=1.884
p=0.067

t=14.105
p<0.001

t=1.434
p=0.156

t=31.970
p<0.001

Con-Post-test
12.88
±0.36

Exp-Pre-test
11.65
±0.41

Exp- Post-test
21.26
±0.48

Comparison of mean scores of assertiveness, 
stress and coping before and after the intervention was 
represented in table 2.The assertiveness means score was 
54.60 in the pre-test as compared to 54.60 in the post-
test for the control group and the difference in the mean 
score was not statistically significant. The corresponding 
mean scores for the experimental group were 55.50 and 
64.0 and were statistically significant (paired t = 19.098; 
p < 0.001). No statistically significant difference was 
found in the pre-test mean scores between the control 
and experimental group. But the post-test mean scores 
showed a significant difference between the groups 
(unpaired ‘t’ = 5.386; p < 0.001).

The mean pre-test and post-test scores of stress in 
the control group were 26.0 and 25.9 respectively, and 
were not statistically significant. In the experimental 
group the mean stress pre-test and post-test scores were 

26.50 and 18.09 and the difference was statistically 
significant (paired t = 27.028; p < 0.001). The difference 
in the pre-test between the control and experimental 
group showed no significant difference, but the post-test 
showed a significant difference (unpaired t = 10.551; p 
< 0.001).

In the control group the mean pre-test coping 
scores was 12.68 and 12.88 in the post-test. It was not 
statistically significant.  It was statistically significant 
in the experimental group with the mean scores of 
11.65 and 21.26 respectively (p < 0.001). There was 
no statistically significant difference in the pre-test 
scores between the control and experimental group, but 
there was a significant difference in the post-test. This 
indicated the effectiveness of the intervention package 
on assertiveness, stress and coping.

Table 3: Peer relationship and self-esteem of control and experimental group in the pre-test and post-test

S.No Parameter Group
Mean 
±SE

unpaired ‘t’ test paired ‘t’ test

Con Vs 
Exp
Pre-test 
(pre)

Con Vs 
Exp
Post-test
(post)

Control
Pre Vs post

Experiment
Pre Vs post

1. Peer relationship

Con-Pre-test
2.67
±0.20

t=0.539
p=0.591

t=6.542
p<0.001

t=4.563
p<0.001

t=10.262
p<0.001

Con-Post-test
2.25
±0.15

Exp-Pre-test
2.53
±0.18

Exp- Post-test
1.17
±0.08

Cont... Table 2: Assertiveness, stress and coping of control and experimental group in the pre-test and post-test
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2. Self-esteem

Con-Pre-test
18.51
±0.38

t=0.808
p=0.421

t=8.130
p<0.001

t=0.619
p=0.538

t=26.050
p<0.001

Con-Post-test
18.61
±0.33

Exp-Pre-test
18.00
±0.51

Exp- Post-test
23.22
±0.46

Table 3 reveals the mean scores of peer relationship 
of the control group in the pre-test and post-test were 
2.67 and 2.25, in the experimental group it was 2.53 and 
1.17 and were statistically significant at p < 0.001. There 
was no significant difference between the experimental 
and control group in the pre-test. But it was statistically 
significant at p < 0.001 in the post-test.

The mean scores for self-esteem in the control 
group, in the pre-test were 18.51 as compared to 18.61 
in the post-test and the difference was not statistically 
significant. The corresponding mean scores for the 
experimental group were 18.00 and 23.22 respectively 
in the pre-test and post-test. The difference was 
statistically significant (p < 0.001). The difference in 
the pre-test between the control and experimental group 
was not statistically significant. The mean difference in 
the post-test showed statistically significant difference 
at p < 0.001. This showed that the application of 
comprehensive intervention package had a significant 
effect on peer relationship and self-esteem.

Correlation between psychological variables in the 
pre-test of control and experimental group

A significant correlation between the assertiveness 
and self-esteem in the pre-test (r = 0.273) and post-test 
(r = 0.274) of control group was revealed. The pre-test of 
the experimental group showed a significant correlation 
between the same (p < 0.05). The overall data showed 
a significant correlation between the two variables (p < 
0.001).

A negative correlation between the stress and self-
esteem in the pre-test (p < 0.001), and post-test (p < 
0.05) of the experimental group. The overall correlation 
also showed a significant negative correlation between 
the stress and self-esteem (r = -0.417; p < 0.001).

A significant correlation was observed between 
the peer relationship and self-esteem in the pre-test (p 
< 0.05) and post-test (p < 0.05) of the experimental 
group. Overall data also showed a significant correlation 
between the peer relationship and self-esteem (p < 
0.001).

Combining all data of control and experimental 
group revealed a significant correlation between the 
coping and self-esteem (p < 0.001). A correlation 
between stress and coping is observed in the pre-test 
scores of experimental group (p < 0.05). The results 
revealed no correlation between other psychological 
variables of control and experimental group.

DISCUSSION

Psycho social Skills based education for adolescents 
combining knowledge, values, attitudes and skills 
with particular emphasis on  core life skills improve 
the qualities such as self-esteem, sociability, peer 
relationship and tolerance, competencies to manage 
stressful situations, to take action and generate changes, 
and capabilities to have the freedom to decide what to 
do and what not to do5. A package with a wide range 
of Interventions focussing on the basic core life skills 
for adolescents provided in a naturalistic setting such as 
school is more beneficial as a health promotion strategy6. 
Short course training programmes involving a series of 
sessions are more advantageous. The results of a training 
programme conducted as 8 sessions on life skills for 
the experimental group showed a significant positive 
increase in the self-esteem and communication skills 
than the students of control group not involved in the 
training programme7. 

In the present study Paired ‘t’ test showed a 
significant difference at p < 0.001 for all the psychological 
parameters between the pre-test and post-test in the 

Cont.... Table 3: peer relationship and self-esteem of control and experimental group in the pre-test and 
post-test
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experimental group with no significant difference 
between the pre-test and post-test for the control group. 
Thus the results revealed that the education and training 
using comprehensive intervention package had a 
significant impact on the psychological variables. 

CONCLUSION

The comprehensive intervention package was found 
to be effective in enhancing assertive behaviour, reducing 
stress, promoting adoption of healthy coping strategies, 
and maintaining self-esteem and peer relationship. 
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ABSTRACT

An observational and analytical study was carried out to assess the perception of educational environment 
among B.Sc. nursing students at a selected college of nursing, in Ernakulam district. Objectives of the study 
were, to assess the perception of educational environment among B.Sc. nursing students, to compare the 
perception of educational environment among first, second, third and fourth year B.Sc. nursing students, 
to find out the relationship between the measure of educational environment and academic score among 
B.Sc. nursing students and to identify the weaker and stronger areas of educational environment. Data were 
collected from 248 undergraduate nursing students of the college by using total enumerative sampling. 
Dundee Ready Educational Environment Measure (DREEM) inventory was used to get the responses from 
the students.The total mean score on the 50 item DREEM inventory was 121.48 out of maximum of 200 
which showed a more positive perception than negative. No significant difference was seen in the perception 
score among first, second, third and fourth year B.Sc. nursing students. There was no significant correlation 
between perception score of educational environment and academic score. Students’ perception of learning 
and their teachers, their academic self perception, social self perception and the perception of atmosphere 
were all positive. There were four areas identified as problematic requiring remediation. Implication of 
the study is to design and maintain a supportive environment in addition to planning strategies to remedy 
problematic elements in the educational environment.  
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INTRODUCTION

Educational environment is vital in determining the 
success or failure of any institute1. From the day students 
enter into the institute they face a change in environment. 
A positive environment leads to achievements, fun and 
engagement in learning while a negative one would 
hinder their accomplishments. Student perception of 
education environment influenced the different cultural 
background of students, educational facilities available 
to them, quality of the faculty, curriculum, and students’ 

expectation apart from other circumstances of the 
university2. This highlights the importance of assessing 
students’ perception of their educational environment 
with a view to improve education and student learning.. 
There is documented association between educational 
environment and the students’ performance and their 
satisfaction2. 

Need and significance

Learning is influenced by the way in which the 
students go about learning and studying as well as 
conduciveness of the learning environment3. A good 
learning environment is vital for the delivery of quality 
training4. Curriculum is considered to be the most 
holistic, inclusive and comprehensive entity and notion in 
education5. Curriculums’ most significant manifestation 
and conceptualization is the environment (educational 
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and organizational) which embraces everything that is 
happening in the medical college2. 

Nursing as a profession is currently compelled 
to address the challenges posed by globalization, and 
to respond by forming international alliances that will 
facilitate knowledge sharing in order to improve human 
health6, 7. In nursing education nurse educators have 
paid particular attention to students’ perception of the 
learning environment8.

To develop global nursing education standards as a 
strategy for strengthening nursing and midwifery in order 
to achieve the Millennium Development goals(MDGs) 
for health, there is a need to move beyond a focus on 
local and national health care  problems to ensure that 
all nurses are prepared to address local, national and 
global health needs. So a planned, structured learning 
environment will be able to prepare the nursing 
workforces who are ready to provide care to diverse 
population in multiple settings in any part of the world.

Statement of the problem

A study to assess the perception of educational 
environment among B.Sc  nursing students in a selected 
college of nursing in  Ernakulam  district.

 Objectives

1) To assess the perception of educational 
environment among B.Sc nursing students. 

2) To compare the perception of educational 
environment among first, second, third and fourth year 
B.Sc nursing students.

3) To find out the relationship between the perception 
score and academic score among B.Sc nursing students. 

4) To identify the weaker and stronger areas of 
educational environment.

Assumptions 

• Students are the best evaluators of the 
educational environment.

• Evaluation of the educational environment 
helps to improve the quality of teaching- 
learning process. 

 Hypothesis

• H1:  There is significant difference in perception 
among students of first year, second year, third 
year and fourth year B.sc nursing students.

• H2: There is a significant relationship between 
perception of educational environment by 
students and their academic performance.

Conceptual frame work

The conceptual framework adopted for the 
study was based on Moos theoretical frame work – 
Conceptualizations of human environment.According 
to Moos, each human environment—irrespective of 
the type of setting (e.g. psychiatric ward, correctional 
institution, military training, classroom,therapeutic 
group, work environment or family setting)—can 
be described by common sets of dimensions.9 Moos 
conceptualized these sets of dimensions in three broad 
domains:

1. Personal development or goal direction 
dimensions, 

2. Relationship dimensions, 

3. System maintenance and system change 
dimensions,             

Given that Moos’ theoretical framework has been 
validated in different contexts, including education, 
investigators chose to test the applicability of this 
framework for the nursing educational environment.

Reviews related to the perception of educational 
environment

A descriptive study was done to assess the 
nursing students perception of their educational 
environment based on DREEM model in an Iran 
university.. The Dundee Ready Education Environment 
Measure(DREEM) was used to collect data along with  
the students demographic characteristics. The overall 
mean DREEM score for their nursing students was 
found to be 114.3/200,which indicated a more  positive 
than negative educational environment10

A quantitative cross sectional survey design was 
done among 107 nursing students to assess learning 
environment in Kulliyyah (Faculty) of Nursing, 
International Islamic University Malaysia using  
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DREEM  questionnaire. The overall DREEM score 
is 120.12 out of a maximum 200, from four groups of 
nursing. The Year One group had the highest score with 
a mean of 132.06. The year two, three and four group 
students overall mean DREEM score were in the range 
of 105.83 to 112.20. The finding noted reduced scores in 
the senior years. The students perceptions in Year One 
could have been high initially, and dissatisfaction may 
have crept in as the novelty of joining a nursing student 
body wore off 11.

A cross sectional study was conducted to assess 
students perceptions of educational climate in a new 
dental college using the DREEM tool. The most highly 
rated items were that teachers were knowledgeable, 
students were encouraged to participate class, and they 
have good friends in the course. The problematic area 
highlighted were emphasise on factual learning, students 
irritate their teachers and cheating is ramphant in this 
course13.

Methods and Procedures

A cross sectional study was undertaken to assess the 
perception of educational environment using quantitative 
approach.  Convenience sampling was used to select the 
sample and total enumerative sampling technique was 
used to select the study subjects.  The sample size of the 
study was 248. 

A modified version of Dundee Ready Educational 
Environment measure (DREEM) developed by Rott 
and her colleagues was used to measure the educational 
environment of the present study. The DREEM 
questionnaire consist of 50 statements. For each 

statement, a Likert scale is  used where  4 = strongly 
agree, 3 = agree, 2 = uncertain, 1 = disagree, 0 = strongly 
disagree. The overall possible maximum score on the 
DREEM was 200 and the minimum possible score  
was 0 3 .

Accordingly 0-50, 51-100, 101-150 and 151-200 
were considered very poor, many problems, more 
positive than negative and excellent, respectively. Items 
with a mean score of 3.5 or more are true positive points. 
Items with a mean of 2.0 or less should be examined 
more closely, as they indicate problem areas. Items with 
a mean between 2.0 and 3.0 are aspects of the educational 
environment that could be enhanced or improved

In the present study, for the item numbers 
11,12,19,23,41,42 the mean score of 2.0 or less indicates 
positive; score between 2.0 and 3.0 indicates the aspects 
of educational environment that could be enhanced or 
improved; the mean score of 3.5 or greater indicates 
problematic area which should be examined very 
closely.   Academic performance/ academic score was 
calculated from the percentage of total marks secured by 
the student for the previous university examination or in 
sessional examinations

RESULTS

When the perception score was categorized 
into  excellent, more positive than negative, plenty of 
problems and very poor, 2% of the students reported 
excellent perception, 91% of the students reported 
more positive perception and only 7 % reported plenty 
of problems. There were no students in the category of 
who reported the learning environment as very poor  
(figure 1).

Figure 1- Pie diagram showing distribution of students as per the perception score
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Table 1. Frequency, mean and standard deviation and of percentage perception score of students in each 
domain                                                                             n=248

Descriptive Statistics

 Domain Number 
of items Maximum 

score
Mean Std. Deviation Percentage score

Student’s perception of 
teaching /learning(D1) 12 48 28.08 4.87 58.5

Student’s perception of 
teachers(D2) 11

44
27.93 4.96 63.47

Student’s academic self 
perception(D3) 8 32 20.69 4.20 64.65

Student’s perception of 
atmosphere(D4) 12 48 27.91 5.12 58.14

Student’s social self 
perception(D5) 7

28
17.51 2.99 62.53

Grand Total 50 200 121.48 14.73 60.74

The above table shows the DREEM domain, total maximum score, mean score, standard deviation and percentage 
score of all respondents. The student’s perception of learning was 28.08/48 (58.5 %) that is more positive perception, 
student’s perception of teachers was 27.93/44(63.47 %) moving in right direction, student’s academic self perception 
was 20.69/32(64.65%) that is feeling more on positive side. The total mean score was121.48 with SD 14.73 where 
the educational environment can be interpreted as more positive than negative.

Table 2: One way ANOVA table showing frequency, mean, standard deviation, F value, P value of 
perception score among 1st year, 2nd year, 3rd year and 4th year BSc Nursing students.

Class n Mean Std. Deviation F  value
P value

1 70 122.44 16.254

2 60 119.10 13.927

3 58 121.83 11.109 0.711 0.55

4 60 122.42 16.685

Total 248 121.48 14.730

Results show that there is no statistical significant 
difference in the score among these groups (p = 0.55). 
So H1 was rejected.

To find out the relationship between the measure 
of educational environment and academic score among 
nursing students, Pearson’s product moment correlation 

coefficient was estimated as data follows normality. 
It is observed that there is a weak positive correlation  
(r = 0.11) between these two variables (Table 3, Figure 
2), which is found to be statistically not significant  
(p = 0.07). Hence H2 was rejected
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Figure 2: Scatter plot showing the correlation between 
perception score and academic score of study subjects 

Table 3. Mean, standard deviation correlation 
coefficient and p value – showing the relationship 
between perception score and academic score

Variables Mean Standard 
Deviation R Value P Value

Perception 
Score 1.21 14.73

     0.11      0.07
Academic 
score 63.04     9.55

The fourth objective of the study was to identify 
the weaker and stronger areas of the educational 
environment. Based on the mean scores obtained on 
each item the interpretations were made as positive, to be 
examined very closely/ to be improved and problematic. 
Thus the positive areas are identified as strengths and 
problematic areas as weaknesses of the institution.

The strengths of the institution identified were  

1. The teaching is not teacher-centered

2. The teaching does not over-emphasizes factual 
learning.

3. The teachers do not ridicule the students.

4. The students do not irritate the teachers.

5. Students do not find the experience 
disappointing.

6.  Cheating is not a problem in this school.

And all other forty areas need to be enhanced

The weaknesses identified were

1.  Long term learning is emphasized over short 
term.

2.  Students are not able to memorize all they need.

3.  Students seldom feel lonely.

4. Students are rarely bored on this course.

DISCUSSION

The present study had a mean perception score of 
121.48 which was comparable to the results of other 
studies from medical colleges  and nursing institution as 
reported in the literatures 10, 11. Based on the interpretation 
suggested the educational environment of this institute is 
perceived as more positive than negative by the students.

     There was no significant difference in mean score 
among 1st ,2nd ,3rd and 4th Year B.Sc Nursing students 
because all the students are sharing one common 
educational environment.

      The study also showed no correlation between 
perceptive score and academic score of the students.  
The reason may be that the study was done in one 
setting.  If multiple settings were taken for the study, 
there might have been a correlation between perception 
score and academic performance since the literature says 
that the educational environments affect the students’ 
performance and satisfaction 12.

The students reported six true positive areas and 
4 problematic areas.  The problematic areas need 
immediate remediation.  The study was an eye opener to 
the teaching faculty and administrators of the institution.

  CONCLUSION

As learning environment affects student motivation 
and achievement, it is important to get feedback from 
the students on how they are experiencing their learning 
environment.  Some grey areas were identified that 
require remedial measures to ensure and to maintain 
high quality learning environment for the students.

Implication and Recommendations of the study

Based on the results of the present study there is 
scope for improvement regarding student boredom. 
Teaching should be conducted in a more creative 
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manner so that student will not get bored in the class. 
Teachers should be more approachable and flexible 
Critical thinking should be encouraged in the class 
room Teachers should correlate the facts in the books 
with real case scenario and should give students ample 
opportunities to apply their knowledge in the clinical 
setting. Teachers should help students in the goal setting 
during the course. Overall nursing institution should be 
proactive in providing adequate resources to support 
students mentally and academically throughout the 
course.
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 ABSTRACT

Background: Active learning strategy is considered an effective method to improve learning outcomes. The 
R2D2 model is proposed as a framework to promote student engagement in learning process.  

Purpose: This study aimed to examine the application of read, reflect, display and do model (R2D2) to 
promote active learning in advanced Midwifery on course pathophysiology and pharmacology.

Methodology: A descriptive qualitative research was employed. The study setting was the graduate 
program of Faculty of Nursing, Prince of Songkla University, Thailand. Six graduate nursing students were 
approached and recruited as informants. Four steps of teaching and learning activities were implemented: 1) 
select course contents were assigned as online reading assignment, 2) reflective writing based on the reading 
assignment, 3) concept mapping to summarize essential ideas, and 4) in-class and online presentation of 
learned activities. Learning outcomes and students’ responses were evaluated. Data were collected using 
in-depth interviews. Content analysis was conducted to analyzed qualitative data.

Results: Achievement of desired learning outcomes was the results of application of the R2D2 model. 
Four themes emerged: 1) intending to read, 2) reflecting challenge, 3) displaying creatively, and 4) doing it 
interestingly. 

Conclusion: Findings showed that the students achieved good learning experiences and were satisfied with 
these learning activities. This teaching model can be used to encourage constructive knowledge among 
graduate students. 

Keywords: Educational innovation, active learning, learning outcome, R2D2 model

INTRODUCTION

Active learning approach enhances academic 
achievement among graduate students. It is useful 
to encourage higher order of thinking skill for the 
21st century learning and teaching strategy. Research 
evidences support that participating in active learning 
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activities by presenting and performing in class helps 
students sustain 70% to 90% of learned contents1. There 
are a variety of active learning methods that include 
class discussion, small group discussion, think-pair-
share, student dyad, short writing exercise, collaborative 
learning group, student debate, reaction to a video and 
others.  

The read, reflect, display, and do (R2D2) model is 
used to design online active learning activities in order 
to encourage outcome-based education. The model 
is developed using constructivism framework. This 
teaching and learning model is composed of four steps: 
1) reading assigned contents and listening to online 
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lectures, 2) reflecting learned activities and knowledge, 3) 
displaying demonstration of problem solving strategies, 
and 4) doing by presenting achieved learning outcomes2 

. These teaching and learning strategies are considered 
essential activities to obtain a deeper understanding of 
learned contents.  

Prior studies show that active learning methods 
integrated in nursing graduate education achieve 
better learning outcomes. Students’ participation in a 
collaborative learning group as part of end-of-life care 
class demonstrated desirable abilities in analyzing, 
evaluating, and creating competency3.  Problem-
solving activities in class effectively engage student in 
active learning and promote transformation of theory 
to practice4. Application of active learning strategies 
requires some other important aspects such as class 
management, class outlines, prepared learning contents, 
and assignment of students’ roles5. 

Previous studies also show the effectiveness of 
active learning application in health science and nursing 
education. However, most teachers in graduate Midwifery 
program prefer lecture over active learning method. 
Therefore, this study aimed at applying the R2D2 model 
in advanced pathophysiology and pharmacology course 
in order to promote active learning participation.

RESEARCH METHODOLOGY

Descriptive qualitative research was designed to 
examine students’ learning outcomes and satisfaction 
after implementing the R2D2 model in advanced 
pathophysiology and pharmacology course. Institutional 
Review Boards of Faculty of Nursing, Prince of Songkla 
University approved this study which was conducted in 
the first semester of 2017 academic year. Six Midwifery 
graduate nursing students were invited to participate 
in this study. Written-informed consent was obtained 
before the data- collecting interviews. Course orientation 
provided  information about teaching and learning 
strategies based on the R2D2 model, which would be 
applied on eight topics about the pathogenesis and case 
studies. Six of these topics were assigned as individual 
assignments-1) diabetes and obesity, 2) anemia and 
thalassemia, 3) abortion and placenta previa, 4) preterm 
labor and post-term pregnancy, 5) hypovolemic shock, 
and 6) sexually transmitted disease. Two other topics 
assigned as group activities include hypertensive 
disorders and cardiac disease. Data were gathered using 

in-depth interviews and reflective writing. Content 
analysis was used to analyze qualitative data following 
four steps: 1) identify meaning units, 2) comparing 
with the original data, 3) categorization, and 4) drawing 
realistic conclusion6. 

FINDINGS

The informants were six graduate nursing students 
aged 25-29 years old enrolled in Midwifery program. 
Four students were Buddhists and two were Muslim. 
Four themes were identified: 1) intending to read, 2) 
reflecting challenge to, 3) displaying creatively, and 4) 
doing it interestingly. 

 Intending to read

The student reported that they had full intention to 
read the course outlines and assigned reading contents 
both on paper and online through learning management 
system (LMS). As a result, they could better understand 
pathogenesis of common reproductive diseases during 
class time. Example of papers and videos were used to 
clearly illustrate the development of cellular dysfunction 
and related system disorders. A participant’s confirming 
positive experience via statement below.

“I took responsibility to complete my reading 
assignments. I also did additional research in order to 
gain better understanding of the topic. In addition, I like 
to watch some YouTube videos. I intended do my best to 
learn.” [student 1-M]    

 Reflecting challenge 

Reflecting on class activities and learned knowledge 
were perceived as challenging. The students were asked 
to give their responses and reactions verbally and in 
writing during class including at the end of semester.  
Comprehensive demonstrations of reflective ideas 
challenged the students’ abilities as indicated in the 
following statement. 

“Sharing my opinions during class was not easy. 
It took critical thinking to analyze and evaluate what I 
have learned or can do. It was challenging for me  to 
illustrate essential learning issues.” [student 4-N]

 Displaying creatively

After reading and reflecting, the students were tasked 
to demonstrate their knowledge various formats, such as 
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creating scenarios, concept mapping, role playing, and 
producing reports.  The contents were presented both 
in class and via online learning management system  
(LMS). Some of students’ responses are shown below.

“I like to map out my ideas. I was enthusiastic 
to write a summary of what I have learned. These 
understandings were helpful for the exams.” [student 
1-M]  Creating the learning outcomes was difficult 
process requires both sciences and arts.” [student 3-S]

 Doing it interestingly

Finally, students were to conduct presentation in class 
and submit reports. They attempted to do it interestingly 
by showing examples of case study, role playing, and 

participating in a learning game. Through participation, 
the students were engaged in active learning activities 
and motivated continue learning the desirable contents.  
The students’ experiences are reported below.

“Our group chose to role play during the presentation 
to make it fun and interesting. We developed some themes 
to present and selected interesting issues to demonstrate. 
Our classmate and teacher appreciated and enjoyed our 
work.” [student 5-H, student 6-T] 

These findings resulted in achievement of desired 
learning outcomes and satisfaction with learning 
activities in class (Figure 1).
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learning outcomes 

Intending to read Reflecting challenge Displaying creatively Doing it interestingly 

Figure 1 Achievement of desired learning outcomes from application of R2D2 model

DISCUSSION

Application of the R2D2 model helped design active 
learning activities in classroom. This study’s finding 
showed achievement of student satisfaction express by the 
student participants. One foundational learning outcome 
was shown through the students’ intention to read. Prior 
studies support that students taking responsibility to read 
the assigned topics and related contents would facilitate 
their overall comprehension understanding of such 
topics7. However, required contents should also be well 
planned and organized. The students should be informed 
to read important papers before class so to allow active 
participation in a given class activity8. For these reasons, 
reading preparation prior to attending class ensures 
active learning outcomes9.

Second outcome is measured through reflective 
writing. The students were challenged to reflect what 
they had learned.  The ability to reflect shows a positive 
learning experience while creates a new learning styles. 
Reflective writing also encourages critical thinking 
among students10. This study showed that the students 
could display their knowledge creatively. Thirdly, 
displaying knowledge in class was considered effective 
method to help students sustain the learned knowledge11. 
Learning in group was also effective to support the 
R2D2 application12-13.

Lastly, the students could demonstrate learned 
knowledge interestingly by presenting in class and 
online via LMS. In class activities should be well-
planned and organized in order to enhance and desires 
learning outcomes14. However, the teaching team and 
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learning environment must also be well-prepared to 
facilitate the application of the R2D2 model and other 
related active learning activities.  It can be used to 
support active learning strategy to promote engagement 
among graduate students learning processes. Course 
instructions and time management should be designed 
and scheduled before start of class.  
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ABSTRACT

      Child birth is always challenging. It is not a small thing to bring a new soul into the world and not a 
small thing to suffer so that another may have life. Instead of more Natural birth has always allowed for 
a woman to keep her power and her strength for the birth. Water birth allows less pain and less suffering 
and nurtures one’s belief in oneself. So, this study aimed at assessing and giving knowledge on water birth 
among staff nurses. The Research Design selected for the study was Pre-experimental one group pre test and 
post test design. The study was conducted on 60 staff nurses in maternity wards of selected hospitals using 
convenience sampling technique. The Pilot study was conducted on 14 staff nurses. Reliability of tool was 
computed by using Karl Pearson formula. The reliability of the tool was 0.96.On the first day pre-test was 
taken by using structured knowledge questionnaire followed by structured teaching programme. After one 
week of structured teaching programme post test was taken.In pre- test majority of staff nurses 58 (97%) had 
poor knowledge, and 2(3%) had average knowledge. But in the post test it was observed that most of staff 
nurses 35(58.33%) had good knowledge, and 25(41.66%) staff nurses had average knowledge. From this 
score it can be clearly concluded that staff nurses had inadequate knowledge regarding water birth before 
administration of structured teaching programme. 
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BACKGROUND OF THE STUDY

People never sing… except in the bathroom. 
Birthing women also make their natural sounds next to 
running bath water. There is something about the power 
of water. People are drawn to water, spas, and sacred 
streams. Women in labor are drawn to water, too.1                                                          
Michel Odent, MD

Water birth is often called as “Gentle birth”. During 
water birth mother gives birth under water in a birthing 
tub. She may also spend part of her labor in a tub. 
Special tub is larger and deeper than a regular bath tub 
and it allows mother to try a variety of positions during 
labor and delivery. Baby emerges into warm water 
before being brought out to take a first breath of air.80 
percent of pregnancies in the world are normal and these 

mothers can have underwater deliveries. The birth of 
your baby is one of the most important events of your 
entire life. It will have for reaching consequences that 
effects your most intimate family relationships for many 
years to come .water birth is a gift that lasts a life time 
it can optimize your birth & create your own personal 
miracle of love and empowerment safe, gentle, joyous 
water birth is available to you now what could be more 
important.2The death of a woman while pregnant or 
within 42 days of delivery, miscarriage or termination 
of pregnancy, from any cause related to or aggravated 
by the pregnancy or its management, but not from the 
accidental or incidental causes is defined as maternal 
death.4 India accounts 20% of the world’s maternal 
deaths. The maternal mortality ratio is incredibly high 
in India, that is 450 maternal deaths per 100,000 live 
births.5 Every year about 78,000 mothers die in childbirth 
and from complications of pregnancy in India, according 
to UNICEF. So the goal given to India is reduce the 
maternal deaths to 109 per 100,000 live births by the 
year 2015.6 To avoid the complications during delivery, 
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hydrotherapy is used from the ancient times in western 
countries.. The water birth is a form of hydrotherapy used 
for the safe and easy labour and delivery. By practicing 
the water birth we can reduce the maternal morbidity and 
achieve the goal given by UNICEF.Water birthing was 
introduced into the United States during the early 1980s, 
when Erik Sidenbladh’s book pioneered the practice of 
water birth in the U.S. By the 1990s, many people in 
the United States were exploring the practices of water 
births as a gentler alternative to traditional methods. 
Monadnock Community Hospital in Peterborough, New 
Hampshire, began offering water births in 1991 and 
became the first U.S. hospital to develop a protocol for 
water birthing. By 2005, more than 300 U.S.hospitals 
had adopted Monadnock’s protocol or developed their 
own protocols.9Already popular in the West, water birth 
in India is emerging as a promising alternative to painful 
old delivery methods. It’s relatively painless, needs 
minimal medical intervention, fewer episiotomies and 
experienced less discomfort. It is an ideal medium to 
bring a child into the world.In Delhi, Phoenix Hospital 
has a facility for water birth. Charlotte Walter, 36, a 
British woman, was the first to give birth by this method 
at this hospital. Two months later, Veronica Bertolini, 
an Italian woman, delivered a baby girl in water. The 
Beauty of giving birth in water is that it empowers 
women to take charge .Birth is totally natural. There 
is no induction, no pain medication of any kind, no IV 
lines, and no episiotomies. The woman gives birth in 
zero gravity.10A woman should be encouraged to use 
the labor pool whenever she wants. Some mothers find 
a bath in early labor useful for its calming effect and to 
determine if labor has actually started. If contractions 
are strong and regular, no matter how dilated the cervix 
is, a bath might be in order to help the mother to relax 
enough to facilitate dilation. Water should be monitored 
at a temperature that is comfortable for the mother, 
usually between 95-100 degrees Fahrenheit. Water 
temperature should not exceed 101degrees Fahrenheit, 
as it could lead to an increase in the mother’s body 
temperature, which could cause the baby’s heart rate 
to increase.3There are many benefits to giving birth in 
the water. Water relaxes the pelvic floor muscles.Water 
minimizes pain so effectively that for most women 
other pain control methods are no longer needed. All 
midwives should read, observe, and   keep up to date 
on water births .In India lack of awareness is one of 
the  main factors which affects the   promotion of water  

birth. Researcher concludes that primarily there is a need 
to assess the knowledge of  staff  nurses regarding water 
birth, based on this findings further actions can be taken 
to improve their existing   knowledge and developing 
skills, so that  all midwifes will be confident  regarding  
water birth and efficient  enough  to educate the people 
which   in  turn   helps   to   promote   water   birth   
successfully

Statement of Problem

A Pre-experimental study on the effectiveness of 
structured Teaching Programme on the knowledge of 
water birth among staff nurses working in maternity 
wards of selected hospitals in Jalandhar city, Punjab 
2012

Objectives

1) To assess the pretest knowledge of Water birth among 
staff nurses.

2) To plan and implement structured teaching program 
on knowledge of Water birth among staff nurses.

3) To assess the post test knowledge of water birth 
among staff nurses.

4) To compare the pre-test and post-test knowledge of 
water birth among staff nurses.

5) To find out the association between the knowledge 
of water birth among staff nurses with the selected 
socio-demographic variables.

Research Hypothesis 

H1 : There will  be a  significant difference between 
the mean knowledge score of staff nurses  in pre-test and 
post-test.

Null Hypothesis

 H0 :There will not be any significant difference 
between the mean knowledge score of staff nurses in 
pre-test and post-test.

MATERIAL AND METHOD

Conceptual framework for this study was developed 
on the basis of general systems theory given by Ludwig 
Von Bertalanffy (1968). The research approach adopted 
is Quanitative.Pre-experimental one group pre-test and 
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post test only design was used to assess the effectiveness 
of structured teaching programme on the knowledge of 
Water birth among staff nurses working in maternity 
wards in selected hospitals of Jalandhar city.

One group pre-test post test design was used in 
present study.

O1       X              O2 
O1: Pre-test

X: Structured teaching programme

O2: Post test

The Independent variables included in study 
are:Structured teaching Programme and dependent 
Variable is knowledge of Water birth among Staff 
nurses. After extensive review of literature a self 
structured questionnaire was prepared to assess the 
knowledge of water birth among staff nurses. The tool 
was given for validity to experts. As per their guidance 
amendments were made.Structured teaching programme 
was prepared for giving teaching on water birth to staff 
nurses.The tool was framed into two parts:

Part I: This part consist of 6 items for obtaining the 
information about the demographic data of the sample 
such as Age, educational status, Experience, religion, 
job setting and mass media exposure.

Part II- This part consisted of 30 items in multiple 
choice question formats to assess the knowledge of 
water birth among staff nurses. Score 1 (one) was given 
to correct response and 0 (zero) to incorrect response. 
So the maximum score was 30 and minimum possible 
score was 0.Criterion measurement for assessment of 
knowledge is as follows:

Sample’s Level of Knowledge

Level of Knowledge Score Range

 Good 26-30

Average 16-25

Below Average 0 – 15

The study was conducted in the well reputed selected 
hospitals (Government & Private) of Jalandhar city. The 
total of 60 staff nurses working in maternity wards were 
comprised of the sample of the study. The convenience 

sampling technique was used for the selection of sample.
Study approval was taken from Ethical committee of 
SGL college of Nursing,Jalandhar.Informed written 
consent had been taken from the study subjects. Pretest 
knowledge was assessed by giving structured knowledge 
questionnaire. After 7days of teaching  post test was 
taken to assess the effectiveness of the tool. 

FINDINGS OF STUDY

The analysis of data was done in accordance 
with objectives of the study. Analysis was done in the 
following sections: 

Section A: Description of Socio demographic 
variables of study samples.

Section B: Analysis of pre-test knowledge score

Section C: Analysis of post test knowledge score

Section D: Comparison of pre test and post test 
mean knowledge scores

Table 1: Frequency and percentage distribution 
of pre test knowledge score on water birth among 
staff nurses    N=60 

Level of 
knowledge Percentage Score Knowledge 

Score

 (n)   (%

        Good >83% 26- 30 0 0

     Average >50 to 83 % 16 - 25 2 3%

Below average ≤50% 0- 15 58 97%

       Maximum=30                                                                                          

Minimum=0

Table 1 depicts that in pre test majority of the 
staff nurses 58 (97%)  had below average knowledge, 
and 2(3%) had average knowledge. No one had good  
knowledge of water birth.



     122      International Journal of Nursing Education, January-March 2019, Vol.11, No. 1  

Table 2 Frequency and percentage distribution of post test knowledge of water birth among staff nurses.                                                                                                            

                                                                                                                            N=60

                            POST TEST KNOWLEDGE SCORE

Level of knowledge Percentage Score Knowledge Score

  (n)   %age

 Good >83% 26- 30  35  58.33%

Average >50 to83 % 16 – 25  25   41.66%

Below average ≤50%  0- 15   0    0 %

Maximum=30                                                                                

Minimum=0 

Table 2 depicts that after the administration of structured teaching programme the mean knowledge score move 
upward from below average towards good that was 35(88.33%) staff nurses having good knowledge score and 
25(41.66%) staff nurse had average knowledge in post test. No one had below average knowledge score.                                                                                  

Table 3 Comparison of pre test and post test mean knowledge score of water birth among staff nurses

 N = 60

                             Pre Test and Post Test mean knowledge score                                                                      

Frequency(n)           Mean      S.D.           Variance                  t – value
                                                      

Pre test     60 11.65 2.26 5.14

Post  test٭36.919     60 25.96 1.97 3.88

       Maximum=30                            ٭S-Significant at (p<0.05) level   

Minimum=0            

Table 3 depicts that mean knowledge score of post test was higher i.e. 25.96 than pre test that was 11.65.The 
mean knowledge score of post test was higher than the pre test.tcal 36.919 which was more than the ‘t’ value that was 
1.96 at 5% level of significance. This means that after the administration of structured teaching programme there 

was increase in knowledge of staff nurses of water birth. 

H0 rejected as tcal 36.919 > 1.96 at 5% level of 
significance. Thus H1 is accepted. So, it was interpreted 
that structured teaching programme was quite useful in 
providing knowledge on water birth among staff nurses 
in the selected hospitals of Jalandhar.

CONCLUSION

Findings of this study reveal that staff nurses who 
are going to be responsible for the care of the patients 
have poor knowledge on water birth and there is a 
dire need to conduct health education programme, to 

increase the knowledge of the staff nurses. This study 
has proved that the staff nurses had a remarkable increase 
in the knowledge on water birth when compared to the 
previous knowledge, prior to the administration of the 
planned teaching programme. Thus for the future there 
is a need to improve the knowledge and awareness by 
conducting the health programmes.
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ABSTRACT

 Introduction: Music therapy is a non invasive intervention, which is readily accepted by patients and has 
been used to relieve anxiety, stress and depression. Haemodialysis patients usually experience high level of 
stress, anxiety and depression. Relieving these psychological issues and helps patients to cope up with their 
psychological situation, calm music therapy has been found to be effective.

Objectives:- To find the effectiveness of music therapy among haemodialysis patients in reducing depression 
anxiety and stress as measured by DASS scale.

To find differences in Blood pressure, heart rate among subjects after music therapy

Materials and Method:- Research design adopted for the study was quasi experimental research design with 
pretest post test with randomization control group. Data were collected using demographic questionnaire & 
DASS (Depression Anxiety Stress Scale) tool.

Results:-  For this study 40 subjects had been identified and majorities of 29 (72.5%) were males. Around 15 
(45%) participant were in the age group of to 44 – 64 years. Among the 40 subjects, a group of 20 received 
music therapy.  There was a difference in mean depression (p= 0.016), anxiety (p=0.035 and stress (p=0.028) 
between experimental and control group. In experimental group there was a difference in mean Systolic 
Blood Pressure and Diastolic Blood pressure (p < 0.05) after the music therapy. In control group, there was 
a difference in SBP (p <0.005) and no significant difference was found in the Diastolic Blood Pressure. (p 
= 0.297).

Conclusion: This study had been identified that, music therapy is effective in reducing the level depression, 
anxiety and stress among the haemodialysis cases. Thus, music therapy can be used to relieve depression, 
anxiety and stress among those who are undergoing Haemodialysis

Keywords: Effectiveness, Music therapy, Depression, Anxiety and Stress.

INTRODUCTION

Dialysis is the treatment of choice for end stage 
renal disease. Calm music has been found effective 
in reducing patient’s blood pressure and also benefits 
patient emotionally and physically. The rhythm, tonality 
and intensity of sound stimulate the emotional reaction 
and produce a state of wellbeing1. Haemodialysis patients 
usually experience high level of psychological stress, 
anxiety and depression and these patients should be 
provided with more psychological resources to cope up 
with their psychological situation. Music therapy is non 

invasive intervention is readily accepted by patients and 
has been used to relieve anxiety, stress and depression 
with encouraging research study2. The music therapy 
may be contributing to the reduction of depression, 
anxiety and stress among haemodialysis patients

Relaxation technique such as listening to soothing 
music, mediation, physical exercise, deep breathing 
exercise, laughter therapy, guided imagery and massage 
etc. are some of effective ways of known non-invasive 
stress busters3. Healing power of music can be achieved 
from various kind of music like instrumental, western, 
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classical, carnatic etc.

The most common mental health problems of patients 
undergoing heamodialysis are depressive disorders. 
Authors report that 12% to 52% of heamodialysis 
patients experience anxiety during dialysis 4. Depression 
occurs as a result of complications of chronic kidney 
disease and that anxiety accompanies them lower quality 
of life of patients.

Depression is a common and serious medical 
illness that negatively affects the way one feel, think 
and act. Depression causes feeling of sadness and / or 
a loss of interest in activities once enjoyed.  Depressive 
symptoms are the one of the most common psychological 
disturbances associated with physical illness, but they 
are often undetected or left untreated. Depression may 
worsen disabilities, increase pain, reduce patient’s 
compliance and affect prognosis5.

By comparing to healthy people, patients undergoing 
dialysis may experiences problems in participating in 
various fields of life. It has been noted that patient’s 
compliance with the treatment process is very important 
which affects the prognosis of the disease and the quality 
of life of patient under chronic dialysis6.

NEED FOR THE STUDY

Dialysis is a life changing event that can create an 
overwhelming amount of stress for a dialysis patient. 
Since, dialysis is a lifelong therapy, patients had reported 
that the time seems much longer to pass and difficult to 
spend, which may impact the quality of life of a patient 
by creating numerous health issues.

Thus, in regards of all these aspects, the necessary 
for carrying a study which can soothe and console 
the wellbeing of a hemodialysis patient is necessary. 
Hemodialysis has been playing a tremendous role in 
improving the life standards of a patient with chronic 
kidney failure yet it can be a source of stress and 
anxiety. Along with the hemodialysis there are many 
other alternative therapies which can alleviate and 
reduce the amount of stress and anxiety such as yoga, 
music therapy and play therapy. The degree of stress 
and anxiety can alter the activities of daily living which 
may further leads to frustration and many other health 
problems. Therefore, music therapy is one of the most 
suitable and convenient way to provide relaxation and 

which also helps in deviating minds from stress in 
patients undergoing dialysis.

 OBJECTIVES

To find the effectiveness of music therapy among 
haemodialysis patients in reducing depression anxiety 
and stress as measured by DASS scale.

To find differences in blood pressure, heart rate 
among subjects after music therapy.

 MATERIALS AND METHOD

RESEARCH APPROACH

Quantitative approach was adopted to determine the 
effectiveness of music therapy on depression, anxiety 
and stress among the hemodialysis patients in selected 
hospital at Mangalore.

RESEARCH DESIGN

A Quasi experimental design with pre test- post test 
(randomization, control group and intervention) was 
adopted for the present study.

The research design proceedings adopted was:

R     E   O1         X           O2

                         C   O1         X           O2  

 E = experimental group

C = control group

O1 =   pretest

O2=   post test

X = music therapy

Setting

Present study was conducted at KSHEMA  
hemodialysis  unit, where the patients are undergoing 
hemodialysis for end stage renal disease.The patients who 
were interested in music were selected as experimental 
group and others were in  control group.

Justice K. S. Hegde Hospital is a well-known 
charitable hospital situated at Deralakatte, Mangalore. 
The heamodailysis unit of the hospital is well equipped 
with all facilities which are guided under the nephrology 
unit. It is a 9 bedded unit which provides dialysis on 
reasonable rate.
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Population

The patients aged between 15-75 years admitted in 
hemodialysis unit of Justice K. S. Hegde Hospital.

Sample

In this study, sample comprised of 40 haemodialysis 
patients in the age group of 15-75 years in which 
20 heamodialysis patients for the music therapy and 
considered in the experimental group and the other 20 
were in the control group.

Sampling technique

The investigators adopted purposive sampling 
technique to select the sample.

RESULTS
Organization and presentation of data

The data were analyzed and presented under the 
following headings:

Section 1: Description of Sample Characteristics.

Section 2: Evaluate the effectiveness of music 
therapy

Section 3: Correlation between music therapy and 
selected parameters.

Table 1:  Distribution of the Demographic Characteristics

Demographic characteristics Frequency Percentage

Age-                  
22-44 
44-64
64-74

15
18
7

37.5
45
17.5

Gender-         Male
Female

29
11

72.5
27.5

Blood Group- A+
A-
B+
B-
AB+
AB-
O+
O-

12
2
7
0
5
1
12
1

30.0
5.0
17.5
0
12.5
2.5
30.0
2.5

Marital status-Married
Unmarried

31
9

77.5
22.5

For this study 40 subjects, who underwent 
haemodialysis were identified. Of these 20 received 
music therapy. Majorities (72.5%) were male and 
(27.5%) were female and age group was categorized 
respectively 22-44(37.5%), 44-64(45%) and 64-

74(17.5%). The sample were also categorized based on 
blood group and the study reveal that majority (30.0%) 
were O+ve and A+ve, followed by (17.5%) B+ve, 
(12.5%)AB+ve,(5.0%) A-ve (2.5%) O-ve and AB-ve.  
Majority of them (77.5%) were married.
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Table 2:- Effectiveness of music therapy on depression, anxiety and stress level among subjects

Pre test Post test
“t” value “p” value

Mean S.D Mean S.D

Depression 10.30 4.28 6.67 3.57 3.866 <0.001**

Anxiety 10.60 3.62 6.67 3.61 4.511 <0.001**

Stress 9.70 4.51 6.75 3.14 3.350 <0.001**

Paired “t” test was used to compare the difference in music therapy .The obtained p values are <0.001 for 
depression, anxiety and stress (table 1). It indicates, there was a difference in mean   depression, anxiety and stress 
before and after the music therapy. Hence the therapy is effective   in reducing the level of depression, anxiety and 
stress at 5% level of significance.

Table 3:  Comparison of depression, anxiety and stress between experimental and control group among 
the HD patients.

Experimental Control
 t value P value

Mean S.D Mean S.D

Depression 11.9 4.43 8.7 3.55 2.517 0.016

Anxiety 11.8 3.20 9.4 3.70 2.191 0.035

Stress 11.25 3.78 8.15 4.73 2.287 0.028

Independent sample t test was used to find differences in depression, anxiety and stress among experiment and 
control group. The obtained ‘p’ value are > 0.05 for depression (p= 0.016), anxiety (p=0.035 and stress (p=0.028). It 
indicated that there was difference in mean depression, anxiety and stress level   among the experimental and control 
group.

Table 4: Comparison of blood pressure within the experimental and control group.

GROUPS

EXPERIMENTAL

                BP MEAN S D ‘t’  VALUE ‘P’ 
VALUE

Systolic
Pre
Post

151
142.50

11.192
7.86 4.344 <0.001

Diastolic
Pre
Post

98.5
93.00

10.89
6.56 2.463 0.024

     CONTROL

Systolic
Pre
Post

151.00
142.5

15.86
12.08 3.489 0.002

Diastolic
Pre
Post

94.50
91.00

13.16
8.52 1.071 0.297

Paired‘t’ test was used to compare the difference in 
blood pressures before and after the interventions for 
each control and experimental group. In experimental 
group, the p values for both systolic and diastolic are less 
than 0.05 hence there was difference in blood pressures 
among the patients who received the music therapy. In 

control group, the p values of SBP are less than 0.05 
hence there was difference in systolic whereas the p 
value of DBP is more than0.05 and hence there is no 
difference among subjects.
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Table 5:  Association between depression, Anxiety and stress level with selected demographic Characteristics.

DEPRESSION ANXIETY STRESS

DEMOGRAPHC 
CHARACT-
ERSTICS

<9.5 
(MEDIAN)

>9.5( 
MEDIAN)

STATI-
STICAL 
TEST

P value <9.5 
(MEDIAN)

>9.5 
(MEDIAN)

STATI-
STICAL 
TEST

P value <9.5 
(MEDIAN)

>9.5 
(MEDIAN)

STATIS-
TICAL 
TEST

P 
value

Age   24-44
   44-64
   64-74

8
11
1

8
8
4

2.403
0.301

9
11
2

7
8
3

0.527 0.768

10
10
3

6
9
2 0.361 0.835

Gender    Male
            Female

7
13

4
16 1.129 0.288

5
17

6
12

0.557 0.456
8
15

3
14 1.48 0.222

Blood group     
A+
A-
AB+
AB-
B+
O+
O-

5
1
4
0
4
5
1

7
1
1
1
3
7
0

5.513 0.480

8
2
4
0
3
4
1

4
0
1
1
4
8
0

9.934 0.127

5
2
4
0
4
7
1

7
0
1
1
3
5
0

7.38 0.287

Marital status        
Married                         
Unmarried

15
5

16
4 0.1440 0.705

18
4

13
5 0.521 0.417

17
6

14
3 0.407 0.524   

To find the association between depression, anxiety 
and stress level with selected demographic variables, 
chi-square test or likelihood ratio test used. The obtained 
p valve are >0.05 and hence there mean no association 
between depression, anxiety and stress level with 
selected variables at 5% level of significance.

DISCUSSION

The present study findings reveal that majorities 
(72.5%) were males and age group was categorized 
respectively 22-44(37.5%), 44-64(45%) and 64-
74(17.5%). The sample were also categorized based on 
blood group and the study reveal that majority (30.0%) 
were O+ve and A+ve. Majority of them (77.5%) were 
married.

To find out the effectiveness of music therapy on 
depression, anxiety and stress level among subjects 
Paired “t” test was used. The obtained p values are 
<0.001 for depression, anxiety and stress indicates that 
there was a difference in mean depression, anxiety and 
stress before and after the music therapy. Hence the 

therapy is effective in reducing the level of depression, 
anxiety and stress at 5% level of significance.

To find out the effectiveness of music therapy among 
the experimental and control group of HD patients 
Independent sample t test was used. The obtained ‘p’ 
value are > 0.05 for depression (p= 0.016), anxiety 
(p=0.035 and stress (p=0.028). It indicated that there 
was difference in mean depression, anxiety and stress 
level among the experimental and control group.

To calculate Correlation between music therapy 
and selected parameters. Paired t test was used. The 
obtained p values are less than 0.05and hence there 
was a difference in mean SBP and DBP at 5% level of 
significance. To find the association between depression, 
anxiety and stress level with selected demographic 
variables Chi-square test or likelihood ratio test mean 
used. The obtained p valve are >0.05 and hence there 
mean no association between depression, anxiety and 
stress level at 5% level of significance.
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CONCLUSION

Nurses play a profound impact on the health and 
functional independence of clients by promoting a 
healthy environment free of depression, anxiety and 
stress. Effective nursing interventions for reducing 
depression, anxiety and stress among the patient include 
guided imagery, progressive muscle relaxation, music 
therapy etc. The most common mental health problems 
of patients undergoing heamodialysis are depressive 
disorders. In the present study the investigator made an 
attempt to relieve stress, anxiety and depression among 
haemodialysis patient by providing music therapy and 
results shows that there was a significant difference 
in depression, anxiety and stress level among the 
experimental and control group.
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ABSTRACT

The foundation of good research and of good decision making in evidence based practice nursing is the 
trustworthiness of data. The significant qualities in the decision making process in tool construction are 
reliability and validity. In India, epidemiology and behavioural disorder of children is not studied on form. It 
is the right time to assess on obstruction that affects normal development of children. The authors described 
the sequential process of development of attitude scale to assess behaviour and emotional problem of 
children among primary school teachers. It is a self administered 42 items Likert scale that quantifies 6 
aspects of attitude of primary school teachers. The attitude aspects covered are academic Performance, rules 
and regulations, communication and distractibility, disobedience, aggression and peculiar behaviour. The 
sequential steps carried out in development of tool are extensive literature review, item construction, item 
analysis, validity, reliability, and piloting the tool. Tool was submitted for content validity to seven experts 
and content validity ratio was one. Item analysis was computed. Test retest reliability was computed and 
item to item correlation computed using chronbach’s alpha. The r value was 0.82 which indicate that the tool 
was highly reliable.

Keywords: Knowledge, Attitude, Primary school teacher, Behavioural problems, Emotional problems, 
School children, School, reliability, validity.
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INTRODUCTION

India has 375 million children, more than any other 
in the world. There are more children under the age of 14 
and above 14 in India than the entire of USA. According 
to World Health Report 15 % of children have serious 
emotional disturbance.1 An epidemiological study 
conducted by ICMR on child and adolescence psychiatric 
disorder indicated the overall prevalence of mental and 
behavioural disorders in Indian children to be 12.5%. 
mental disorder found as 5 of the top 10  leading cause 

of disability among above 5 year age group of children 
worldwide.2 Besides the increase in number of children 
seeking help for emotional problems, over the years, 
the type of problems has also undergone a tremendous 
change. 

A study conducted in various different area of India 
put forwarded the prevalence which range from 1.16% 
to 43.1 %.

METHOD

Tool development is the crucial part of the entire 
study. The development of attitude scale took following 
sequential step.

1. Extensive Literature Review

2. Preparation of blue print

3. Item Construction
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4. Item Analysis

5. Content Validity

6. Reliability

7. Extensive Review

Review aids in general idea on the topic which has 
already been published. The review helps the author to 
evaluate the topic critically and also categorises and 
compares scholarly literature and tools which are already 
exist.3 Books, journals and scientific database such as 
PubMed, CINHAL,`Google scholar etc were reviewed. 
Similar papers and questionnaire related to measurement 
of attitude scale for primary school teacher to identify the 
behavioural and emotional problems of school children 
were searched and the search was limited to English 
language only. The most relevant tools reviewed were 
Teachers Attitude Inclusion Inventory (TAII), Teachers’ 
Sense of Efficacy Scale (TSES), and The Opinions 
Relative to Mainstreaming Scale (ORMS). The main 
aim of this large study is to assess the teacher’s attitude 
towards behavioural and emotional problem of children. 
It is clear after extensive review that existing scales 
are not appropriate for the aim of the study. Therefore 
authors develop this instrument, Attitude of Teachers 
towards Students with Behavioural problems (ATSB 
scale), after the literature review.

Preparation of blue print

According to Anderson & Morgan (2006) and 
Haladyna (1999) Blue print follows under development 
of scale construction.4 It gives the foundation and guide 
in the development of the items.5 In this article the 
behavioural and emotional problems of children being 
assessed and classify the items into six dimensions 
i.e., academic Performance, rules and regulations, 
communication and distractibility, disobedience, 
aggression and peculiar behaviour aspects. 

Blue print followed development of items. (Table 1)

Item selection and development

The items were developed on the basis of blueprint. 
Item was self administered 42 items Likert scale that 
quantifies 6 aspect of attitude of primary school teachers 
given on blueprint. Likert scale is a tool which is used 
to estimate the psychological aspect such as attitude, 
opinion and values. In this type of measurement an 
individual indicate the extent of agree or disagree with 

the statement ahead to respond.6 This scale ATSB is a 
five point Likert scale has 42 item. The item in the scale 
ATSB were critically reviewed by author with help of 
guide after that it validated by 7 experts.

Content Validity 

According to Polit D.F. & Beck C.T (2008) content 
validity point out the representation of sample which 
is intended to be computed by the item of the scale.7 
Content Validity refers to the degree which the item in an 
instrument adequately represents the universe of content. 
(Kothari 2004).8 The content validity was obtained from 
three Doctoral degree experts in psychiatry nursing, 
two psychiatrist one psychologist and paediatrician 
respectively were taken. Content validity ratio was 
computed and it is estimated as 0.75 it clearly indicates 
that the scale is valid. No items were deleted from the 
instruments and minor revision regarding the clarity or 
wording of the item were suggested. Those revisions 
were incorporated into the instrument and the received 
items were in the subsequent reliability test.

RELIABILITY OF THE ATSB

 
Haladyna (1999) and DeVon etal (2007) referred 
reliability as the parallel result with which an instrument 
mesure and it is determine by internal consistency. 
To establish reliability the ATSB was administered 
on 30 primary school teachers. After scoring the tool 
correlation of the test was found by using cronbach’s 
alpha coefficient of reliability formula.

In this study, the internal consistency was measured 
through cronbach’s alpha. It ranges from 0 to 1. 

It is simplest method to test the internal consistency 
of a questionnaire. Internal consistency is the extent 
to which a group of item measure the same construct 
as evidenced by how well they very together or intern 
correlate. A high co relational signals a high internal 
consistency. Generally a questionnaire with α alone 0.7 is 
considered reliable. In this questionnaire ATSB, α value 
of all the item are above 0.7, it shows that the item are 
positively contribute to the reliability of a questionnaire. 
The α remain the same when an item is deleted, the 
average α almost the same and the correlation between 
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the total score and the item score are high.(Table2 
&Table 3)

Description of Final ATSB

The final ATSB scale had 42 items in 6 areas 

that is academic Performance, rules and regulations, 
communication and distractibility, disobedience, 
aggression and peculiar behaviour. The score which 
ranges from 1-5 according to the item which is strongly 
agree, agree, partially agree, disagree, and strongly 
disagree.

Table 1: BLUE PRINT OF STRUCTURED ATTITUDE SCALE

Sl. No. Content
Item  
Numbers

Positive items Negative  items
Total no. 
of items 

Percen-tage 

Academic performance 1-7 6 1 7 16.6%

Rules & Regulation 8-15 5 3 8 19.04%

Communication and  distractibility  16-20 3 2 5 11.9%

Disobedience 
21-25 2 3 5 11.9%

Aggression 
26-30 3 2 5 11.9%

Peculiar behaviour 31-42 10 2 12 28.6%

Total 29 13 42 99.94%

Table 2: ITEM TO ITEM CORRELATION 

 Item No Scale Mean if Item 
Deleted

Scale Variance if 
Item Deleted

Corrected Item-Total 
Correlation

Cronbach’s Alpha if 
Item Deleted

1 144.74 321.707 .286 .877
2 145.40 318.898 .376 .876
3 145.00 320.327 .358 .876
4 144.98 321.653 .355 .876
5 145.10 315.480 .442 .874
6 145.14 315.225 .529 .873

7
145.02
315.979

.434 .875

8 144.90 328.990 .077 .880
9 145.32 324.059 .180 .879
10 145.54 317.233 .387 .875
11 145.66 305.331 .658 .870
12 145.20 316.898 .331 .876
13 145.58 318.738 .330 .876
14 145.36 312.235 .448 .874
15 145.34 321.290 .315 .876
16 145.64 316.970 .399 .875
17 146.04 315.713 .359 .876
18 145.38 308.526 .568 .872
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19 145.80 317.306 .319 .877
20 145.54 309.274 .567 .872
21 145.66 306.188 .660 .870
22 145.70 318.622 .333 .876
23 145.40 305.265 .664 .870
24 145.96 313.590 .403 .875
25 146.08 319.014 .270 .878
26 145.32 313.079 .579 .873
27 145.48 319.683 .317 .876
28 145.82 308.396 .514 .873
29 145.84 315.566 .371 .876
30 145.56 313.109 .448 .874
31 145.22 323.808 .191 .879
32 145.04 314.978 .430 .874
33 144.86 325.347 .146 .879
34 145.00 323.184 .186 .879
35 145.54 316.213 .306 .877
36 145.38 328.567 .070 .881
37 145.24 322.472 .255 .877
38 145.62 320.036 .304 .877
39 145.64 314.439 .417 .875
40 145.88 324.312 .193 .878
41 145.58 319.391 .313 .877
42 145.68 329.242 .049 .881

 Mean Minimum Maximum Range Maximum /
Minimum Variance No of Items

Item 
Variances 1.128 .612 1.721 1.109 2.811 .058 42

Cont... Table 2: ITEM TO ITEM CORRELATION 

DISCUSSION 

ATSB is instrument for measuring attitude of primary 
school teachers towards behaviour and emotional 
problem of children has 42 items. The psychometric 
characteristic of instrument has confirmed from Madhya 
Pradesh Betul based population of India. Total reliability 
of ATSB 42 questionnaires was 0.8 using Cronbach’s 
Alpha. The findings of this research can be generalised 
to the population within the inclusion criteria not the 
people within the exclusion criteria. Therefore authors 
are suggested to conduct similar studies in different 
statically population and different cities of India. It also 
can be applied in other countries. 

CONCLUSION 

In this article authors have presented sequential 
steps of development of attitude scale for primary school 
teachers toward behaviour and emotional problem 
among school children. The ATSB is a new tool includes 
42 items found useful to assess the attitude of primary 
school teachers towards behaviour and emotional 
problem. The ATSB is valid and reliable tool.
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Abstract 

Introduction: Aging is a universal process. In the words of Seneca - "old age is an incurable disease". Sir James Sterling 

Ross Commented "you do not heal old age, you protect it, you promote it and you extend it”. The number of old age 

people indwelling in the world is increasing rapidly. Some of them tackle the situation in a more pleasant way. But the 

majority of the geriatric clients are seeing it in negative manner. Here comes the importance of the self-care activities. 

According to the Oxford English Dictionary, old age is the time of life when you are old, above the age group of 60 years. 

Objective: The Objectives of the study were to assess the knowledge of self-care capabilities among geriatric population 

in Handignur village in Belagavi district of Karnataka state in India, to find out the practices of self-care capabilities 

among geriatric population in Handignur village and to find an association between knowledge and practices regarding 

self-care capabilities among geriatric population in Handignur village. 

Methodology: Descriptive survey design was used for the study. A total of 252 study subjects above 60 years were 

selected for the study by using purposive sampling technique. The setting selected for the present study was Handignur 

village in Belagavi district, Karnataka state, India. Data collection was done using items assessing knowledge regarding 

self-care capabilities and check list; related to items assessing practice. 
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Results: Out of 252 subjects surveyed, 105(41%) were having good knowledge, 90(35.7%) were having average 

knowledge and only 57(22.6%) were having poor knowledge regarding self-care capability. Among practices, majority 

gave their feedback in terms of not following the practices mentioned in the checklist. There was a strong association 

between knowledge and variables like age, occupation, monthly income, gender, type of family, diet, education, habits, 

health conditions, but religion did not show any statistically significant association regarding self care capability. 

Conclusion: The study aids as a milestone to provide optimal care for the growing number of elderly people. It also 

reflects the attitude practiced in the past and modified in the future by the nurses. The study also enhances the impact of 

the age, gender, occupation, socio-economic status, health condition and activity for the daily living in the health care 

system of geriatric population. 
 

Keywords: Geriatric population; Knowledge; Practice; Self-care capability 

 
Introduction 

Aging is the natural process. In the words of Seneca - 
“Old age is an incurable disease”. According to Sir James 
Sterling Ross - “You do not heal old age. You protect it; 
you promote it; you extend it”. According to the Oxford 
English Dictionary -“old age is the time of life when you 
are old, above the age group of 60 years” [1]. 

 
Old age is not synonymous with ill health. Live well, 

Live Long was the theme of World Elder’s Day celebrated 
on the1st October 2009. Geriatric Health pertains to 
medical care to the elderly population. It is generally 
accepted to call an individual over the age of 60 years as 
an elderly. The elderly age group can be divided into (i) 
younger elderly people between 60-74 years of age, (ii) 
middle old people between 75-84 years of age, (iii) old 
elderly people over the age of 85 [2]. 

 
Ageing is for the individuals regarded as something 

unpleasant, useful, unnecessary, and unwanted. The old 
aged people feel themselves to be useless. Some elderly 
people are satisfied by watching the beauty of nature 
their aging.3The elderly are a precious asset for any 
country with rich experience and wisdom; they contribute 
their might for sustenance and progress of the nation [3]. 

 
India ranks 4th globally in terms of absolute size of the 

elderly population. The country is not adequately 
equipped to look after their special health needs and the 
changing traditional value system. A feeling is now 
growing among the aged persons that the attitude of the 
younger generation towards them is not as desired. The 
traditional sense of duty and obligation of the younger 
generation towards their older generation is being 
eroded. The older generation is caught between the 

decline in traditional values on one hand and the absence 
of adequate social security system on the other [4]. Many 
Non-Communicable Diseases create a significant clinical 
and economic burden on the society [5].  

 
Self-care means to take care of his/her one own self 

and it is a part of an individual lifestyle, which is shaped 
by values and beliefs learned in specific cultures and 
personal experience. Self-care is the personal care that 
individuals require each day to regulate their own 
functioning and it is the key to health and illness care. A 
traditional concept of Self-care activities associated with 
health promotion and daily activities, such as exercise, 
nutrition and relaxation, etc [6]. 

 

The self-care behaviors are learnt that a person 
performs self-care activities to maintain life, health and 
wellbeing. Self-care has emerged as a multidimensional 
concept constructed from a wide collection of 
perspectives. Alongside such developments the World 
Health Organization (WHO) has formed a broad definition 
of self-care as “what people do for oneself to establish and 
maintain health, prevent and deal with illness’ [7]. 

 
The major International Health Agencies like; WHO 

(World Health Organization) is focused to attainment by 
all people of the highest level of health, FAO (Food and 
Agriculture Organization) is focused to help nations raise 
their living standards, In 1931 Rockefeller Foundation 
began its activities to promote the well-being of mankind 
throughout the world, In 1920 Indian Red Cross Society 
was established to improve health; prevention of disease 
and mitigation of suffering and service for mankind in 
peace & war. All these Health Agencies are mainly focused 
about health of the Nations, so “Health is wealth’ [8,9]. 
Care of the aged is very important for the care givers, is to 
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gain knowledge, nursing skills and right attitude in order 
to give skilled nursing care to the people, should assess 
the immediate and long term needs or problems of the 
aged and their families always face, supporting, advising 
and guiding and plan with family in providing the total 
care including rehabilitation [8]. 

 

Suggestion of care givers on various aspects of elderly 
decide where and how to lead the remaining life, continue 
to have supportive, close, warm relationship with the 
spouse or close relatives to have safe and comfortable 
dwelling according to one’s economic status, maintain a 
high degree of health, physical and emotional by getting 
regular health examination and needed medical and 
dental care, eating balanced diet and maintain good 
personal hygiene, maintaining contact with children, 
grandchildren and other kinsmen, finding emotional 
satisfaction with them work out for significant, 
philosophy of life, finding comfort in a philosophy or 
religion, adjust living standards to retirement, income, 
supplement income with remunerative activities9 .With a 
rise in the number of elders in the community, very little 
is being done in planning and providing care for the 
ageing population [10]. 

 

Nurses play a vital role in guiding the self-care 
activities of old age which includes physical and mental 
care. Community health nurse has to make visits in 
houses and old age homes for the same. The main aspects 
included must be regular physical activity, diet, weak 
bones, oral care, and prevention of accidents, sight, 
hearing, all health problems and common ailments like 
incontinence, constipation etc [11-13]. 

 

Material and Methods 

Descriptive survey design was used for the study. A 
total of 252 samples were selected for the study by using 
purposive sampling technique. The population comprised 
of both male and female geriatric population above 60 
years. Setting selected for the present study was 
Handignur village of Belagavi district, Karnataka state, 
India. Data collection was done using items assessing 
knowledge regarding self-care capabilities and checklist 
related to items assessing practice. A structured interview 

schedule was used as a tool for data collection; the data 
were tabulated and analysed according to the objectives 
of the studying descriptive and inferential statistics. 
 

Results 

In the present study with 252 senior citizens residing 
in Handignur village of Belagavi district, Karnataka state 
of India, it was found that maximum 132 (58.38%) 60-69 
years, 94 (37%) were between 70-79 years of age, 20 
(9%) were found between 80-89 years and only 6 (2%) 
were above 90 years of age. 134 (53.2%) were females 
and 118 (46.2%) were males. All 252 (100%) were 
Hindus. 

 
Most 215 (85.3%) depended on agriculture for their 

livelihood, whereas 20 (7.93%) were laborers, 10 
(3.96%) were retired Government servants and only 7 
(2.7%) did some business. Most 196 (78%) belonged to 
nuclear families and only 56 (22%) were staying in joint 
family. Maximum 156 (62%) were vegetarians and 96 
(38%) were consuming mixed diet. Most 159 (63%) did 
not have latrine in their house and they practiced open 
field defecation, whereas only 93 (37%) possessed 
latrines in their house. 

 
Maximum 153 (60%) were having monthly income of 

Rs. 2,000 – 3,000, 66 (26.19%) were having monthly 
income of Rs. 5,000 & above, 19 (7.53%) had monthly 
income of Rs.3,001-4,000 and only 18 (7.14%) had 
income of Rs.3,001-4,000 / month. Maximum 207 (82%) 
were illiterate, 27 (11%) had completed their primary 
education, 11 (4%) did their secondary education and 
only 7 (3%) had completed PUC. Around 125 (49.6%) 
were suffering from high blood pressure, 80 (31.7%) with 
diabetes, 58 (23%) suffered from asthma, 53 (21%) 
suffered from other minor ailments, 20 (8%) reported 
with problems of arthritis, 14 (5.6%) were having heart 
problems and only 4 (1.5%) reported with cancer. 91 
(36.1%) said they were having habit of tobacco chewing, 
59 (23.4%) had habit of chewing pan, 50 (19.8%) found 
with smoking habits, 31 (12.3%) consumed alcohol and 
only 21 (8.3%) presented themselves without any bad 
habits. 

 
Variables Frequency (f) Percentage (%) 

Age in Years 
60 – 69 132 52.38 
70 – 79 94 37.3 
80 – 89 20 8 

90 & above 5 2 
Gender 
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Male 118 46.8 
Female 134 53.2 

Religion 
Hindu 252 100 

Occupation 
Agriculture 215 85.31 

Labour 20 7.93 
Govt. Retired / Pension 10 3.96 

Business 7 2.77 
Type of Family 

Nuclear 196 78 
Joint 56 22 

Diet 
Vegetarian 156 62 

Mixed 96 38 
Type of Latrine 

Household Toilet 93 37 
Outfield Defecation 159 63 

Income 
Rs.2000 – 3000 / month 153 60 
Rs.3001 – 4000 / month 19 7.53 
Rs.4001 – 5000 / month 18 7.14 

Rs.5001 & above 66 26.19 
Educational Status 

Illiterate 207 82 
Primary Education 27 11 

Secondary Education 11 4 
PUC & above 7 3 

Table 1: Socio-demographic characteristics of the geriatric people. 
 

Figure 1 shows that around 125 (49.6%) were 
suffering from high blood pressure, 80 (31.7%) with 
diabetes, 58 (23%) suffered from Asthma, 53 (21%) 

suffered from other minor ailments, 20 (8%) reported 
with problems of arthritis, 14 (5.6%) were having heart 
problems and only 4 (1.5%) reported with cancer.  

 

 
Figure 1: Health conditions diagnosed among geriatric population. 
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Figure 2 shows that 91 (36.1%) said they were having 

habit of tobacco chewing, 59 (23.4%) had habit of 
chewing pan, 50 (19.8%) found with smoking habits, 31 

(12.3%) were alcoholic and only 21 (8.3%) presented 
themselves without any bad habits. 

 

 

Figure 2: Bad habits among geriatric population. 

 

Knowledge Regarding Self-Care Capability 
among Geriatric People 

Figure 3 depicts that out of 252 subjects surveyed, 105 
(41.6%) were having good knowledge, 90 (35.7%) were 
having average knowledge and only 57 (22.6%) were 
having poor knowledge regarding self-care capability as 

measures by the knowledge questionnaire. Total score 
was 23, among which score of 18 – 23 was considered 
good knowledge, 7 – 17 was considered average 
knowledge and score of 0 – 6 was considered poor 
knowledge. 

 
 

 

Figure 3: Knowledge regarding self-care capabilities among elderly population. 
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and 82 (32.5%) said they went for regular health check up 
and took medications as prescribed by the doctor 
respectively, whereas 82 (32.5%) and 46 (18.3%) said 
they didn’t opt for regular health checkup and they didn’t 
take medications prescribed by the doctor respectively. 
Almost 213 (84.5%) reported their health problems to 
doctor, whereas only 39 (15.5%) didn’t report to the 
doctor. 214 (84.9%) and 207 (82.1%) expressed that they 
adjusted themselves with decreased self-care capability 
and disease conditions, whereas 38 (15.1%) and 45 
(17.4%) said they didn’t. Maximum 216 (85.7%) and 76 
(31.3%) said they were satisfied with assistance provided 
by family members and performed ROM exercises every 
day, whereas 36 (14.3%) and 173 (68.7%) said they 
didn’t. 192 (76.2%) and 209 (82.9%) said they involved 
themselves in social activities & maintained food hygiene, 
whereas 60 (23.8%) and 43 (17.1%) said they were not 
interested. 169 (67%) and 205 (81.3%) said they needed 

assistance in performing their daily activities and they 
consumed adequate water respectively, whereas 83 
(33%) and 47 (18.3%) said no for these practices. 
Maximum 209 (82.9%) and 222 (82.1%) said they had 
adequate rest and sleep, regular bowel and bladder 
habits, whereas 43 (17.1%) and 30 (11.9%) expressed 
that they didn’t. Around 227 (90%) and 20 (83%) 
expressed that they used safe water for drinking and 
maintained safer environment at home, whereas 25 
(9.9%) and 42 (17%) said they didn’t have such facility. 
220 (87%) showed interest in engagement in religious 
activities and only 32 (13%) didn’t show interest. 
Regarding vaccination, 120 (47.6%) said they took 
vaccination for prevention of any diseases and 132 
(52.4%) said they didn’t take. All 252 (100%) of the 
geriatric population expressed that they took medicines 
without doctor’s order.  

 
Figure 4: Practice regarding self-care capability among geriatric people. 
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Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively, which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 
for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively, which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (9.49) for religion was 7.88, 
which did not show association; hence they were 
independent of each other. Chi-square value at (15.51) for 
education and habits were 29.3 and 40.4, which showed 
association between knowledge and demographic 
variables. Chi-square value at (18.31) for health 
conditions diagnosed was 25.9 which showed association. 
Hence except religion, all other variables showed 
statistically significant association with knowledge. 
 

Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively, which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 
for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively, which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (9.49) for religion was 7.88, 
which did not show association; hence they were 
independent of each other. Chi-square value at (15.51) for 
education and habits were 29.3 and 40.4, which showed 
association between knowledge and demographic 
variables. Chi-square value at (18.31) for health 
conditions diagnosed was 25.9 which showed association. 
Hence except religion, all other variables showed 
statistically significant association with knowledge. 
 

Discussion 

The study intended to find the knowledge and 
practices of geriatric population regarding self-care 
capability. The findings of the study have been discussed 
with reference to the objectives. 

Demographic Variables 

In the present study with 252 senior citizens residing 
in Handignur village of Belagavi district, Karnataka state 
of India, it was found that more than half of the person 
were aged 60-69 year and more than one-third were 
between 70-79 years of age. Among them, male and 
female were nearly in equal number. Everyone belonged 
to Hindu religion.  

 
Nearly 9 out or 10 people depended on agriculture for 

their livelihood. More than two-third of the geriatric 
population belonged to nuclear families. Nearly two third 
of the geriatric persons were vegetarians and other one-
third consumed mixed diet. Also two-third of them did not 
have latrine in their house and they practiced open field 
defecation, where other one-third possessed latrines in 
their house.  

 
Nearly 3/5th of the geriatric families had had monthly 

income of Rs. 2,000 – 3,000 while other one fifth had 
monthly income of Rs. 5,000 & above. More than four-fifth 
of the geriatric population were illiterate. Nearly half of 
the geriatric persons were suffering from high blood 
pressure, one-third with diabetes, more than one-fifth 
suffered from asthma, one-fifth suffered from other minor 
ailments, and few had problems of arthritis, heart 
problems and cancer. More than one-third said they were 
having habit of tobacco chewing, more than one-fifth had 
habit of chewing pan, one fifth had smoking habits, more 
than 1 out of 10 consumed alcohol and only few had 
presented themselves without any bad habits.  
 

Knowledge Regarding Self-Care Capability 
among Geriatric People 

Survey revealed that nearly half had good knowledge; 
other one-third had average knowledge. More than one-
fifth had poor knowledge regarding self-care capability as 
measures by the knowledge questionnaire. Similar 
findings were found in a study conducted by Nguyen et al. 
[3-5]. 

 

Association of Knowledge Scores of Elderly 
Population with Selected Demographic 
Variables 

Chi-square test was computed to find out the 
association of knowledge scores of elderly population 
with selected demographic variables. Test results were, 
Chi-square value at (12.592) for age, occupation, monthly 
income were 22.6, 34.9 and 64.4 respectively which 
showed a strong association between knowledge and 
these demographic variables. Chi-square value at (5.991) 
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for gender, type of family, diet and type of latrine were 44, 
10.9, 14.6 and 15.7 respectively which showed a strong 
association between knowledge and these demographic 
variables. Chi-square value at (15.51) for education and 
habits were 29.3 and 40.4 which showed association 
between knowledge and demographic variables. Chi-
square value at (18.31) for health conditions diagnosed 
was 25.9, which showed association.  

 
Association between knowledge and selected 

demographic variables showed a strong association with 
age, gender, occupation, type of family, diet, type of 
latrine, monthly income, education, health conditions, 
habits and knowledge, whereas only religion did not show 
any association with knowledge.  

 
Nurse can provide health education to provide 

knowledge regarding self-care practices to geriatric 
population about the process of aging, physiological 
changes happening in the body and how to adjust with the 
various changes in life through education programmes 
[14]. They also can conduct geriatric clinics in the 
community so as to rule out the challenges and problems 
faced by the geriatric population. Nursing administrators 
can conduct special geriatric survey conduct various 
programmes related to the welfare of the old age people 
and develop necessary educational material [14]. Similar 
study may be replicated on large sample and 
comparative study may be conducted between urban 
and rural community [15,16].  
 

Limitations of the Study: The present study was 
limited to only 252 geriatric people residing in one 
village, so it may not be representative of entire state or 
the country.  
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Abstract: Many factors contribute to the stress being experienced by students but one common cause of academic stress in India is 

School. The present study assesses the relationship between the self expectation and expectations from  significant  others  on  

academic stress and its consequences. A pilot study was conducted where 100 adolescent students participated from grade VII to 

XII. Descriptive research design was adopted and stratified cluster sampling technique was used. The data was collected by using 

Educational Stress Scale for Adolescents and the Kutcher Adolescent Depression Scale. The correlation between the academic stress 

components with its consequences like depression, suicidal ideation and substance abuse was assessed by Karl Pearson’s correlation 

method and it was found that depression was positively correlated with self-expectation stress. 

Key words: Self expectations, Academic performance, Depression, Suicidal ideation. 

Introduction 

The bursting forth of puberty around age eleven or twelve marks what is perhaps the most obvious of all starts 

to a new stage of life. The nature and quality of young people’s future lives, as well as  a country’s  future 

social and economic development, depend largely on how well adolescents navigate this transition1
 

A voluminous modification around the sphere due to modernization has fetched in number of complications   

for the adolescents of new generation. Adolescents are not emotionally organized for their social tasks and 

roles. But their blood relations expect them to act like a fully grown for which he or she is neither 

psychologically set nor bodily ready2. The self-worth of a student is determined by the academic success and 

grades, and not on the basis of individual qualities they already do possess. Parents try to get rid of cable 

connection, internet, computer, only so that their children could concentrate and get better grades3. 

Han Seley noted that eustress provides challenges that motivate individuals to work hard and meet their goals 

meanwhile distress results from the stressful situations that persists over time and produces negative health 

impacts. Many factors contribute to the stress being experienced by students but one common cause of 

academic stress in India is School. Such stress comes from too much homework, unsatisfactory academic 

performance, preparation for tests, lack of interest in a particular subject, and teacher’s punishment. Stress   

from high expectations of teachers, parents, and self is usually an agony for students studying in schools4
 

Students face increased pressure to succeed academically today, especially in highly selective and  

academically rigorous schools. During childhood and adolescence, academic achievement is  important  

because in today’s society academic accomplishments as well as failures determine an individual’s future 

academic career and job opportunities5. The adolescent face many psychological problems at one or other 
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time during their school life. The literatures have shown that the problems like substance abuse, anxiety, 

depression and suicidal ideations are associated with student life. 

Fear of failure to do well in studies is causing anxiety and depression among students which has substantial 

negative effects on their academic and social success6. 

A common cause of concern is the pressure from parents on their wards to do well in board exams. There have 

been many incidents in the past where students have committed suicide during exams or on the result day.  

Time and time again complaints have been made against the education system which is more inclined towards 

memorization and long systematic study hours. This leaves students with little time for recreational activities, 

and socialization, essential for their development7. 

 

 
Rationale for the study 

The high expectations from self and significant others to achieve high grades will increases the stress. The 

students are in need of support from teachers and parents during such situations but when there are high 

expectations and less social support and when students are unable to cope up with the situation and satisfy   

their needs it results in to depression and suicidal ideations8. The psychotherapists and child psychologists in 

their findings reveal that the adolescent students experience anxiety, stress and depression due to academic 

stress and excessive academic stress is associated with depression, deliberate self-harm and even suicides. The 

present study is aimed to find the various determinants of academic stress among school going adolescents    

and to understand the correlation between self expectations and expectations from others on academic 

performance and its consequences as depression and suicidal ideation among adolescent students. 

 
Statement of Problem 

“Self expectation on academic performance is cause for depression and suicidal ideation among adolescent 

students” 

Objectives of the study 

1. To assess the determinants of academic stress among the adolescent students 

2. To find the correlation between self expectations on academic performance with its consequences. 

 
 

Methodology 

This is a descriptive, cross sectional study. The study was conducted with 100 school going adolescents  

selected from VIII to XII grades among secondary and higher secondary schools. The subjects were selected 

through stratified cluster sampling, from each grade proportionately among 100 subjects (i.e. N=100) the 

secondary school students were 60 (i.e. VIIIth, IXth, Xth   grade) and 40 were from higher secondary schools   

(i.e. XIth and XIIth grades). The overall male subjects were 54 and the female subjects were 46. The overall 

response rate was calculated to 96%. 
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Data collection procedure 

 
The permission was obtained from the school principal and then the purpose of the study  was  

discussed with teachers. The letter was sent to the parents through the students for their consent for their 

children’s participation in the study. All the sessions of the pilot study was conducted during normal school 

days and the participation in the study was completely voluntary and it was assured to the students that the 

confidentiality will be maintained about their identification and the results. The participants were also advised 

that they can withdraw from the study at any time and the refusal have no negative impact on them. 

Measures 

The level of academic stress and its determinants were assessed by using “Educational Stress Scale for 

Adolescents”. It consists of 16 statements rated on a 5- point Likert scale. The 6 item Kutcher Adolescent 

Depression Scale is used to assess the adolescent depression. One item in the scale “Thoughts, plans or actions 

about suicide” will help to assess the suicidal ideation. 

Results 

 
 

Table No-1: Distribution of respondents by different demographic characteristics 

 
Characteristics No of respondents No of respondents 

Age groups 

13-14 27 27.00 

15-16 32 32.00 

17-18 41 41.00 

Gender 

Male 54 54.00 

Female 46 46.00 

Religions 

Hindu 78 78.00 

Muslims 8 8.00 

Christians 7 7.00 

Others 7 7.00 

Grades 

Secondary 61 61.00 

Higher secondary 39 39.00 

Incomes 

15000-25000 8 8.00 

25001-35000 44 44.00 

above 35000 48 48.00 

Mother educations 

Illiterates 23 23.00 

School education 45 45.00 

Graduates 32 32.00 
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Father educations 

School education 30 30.00 

Graduates 57 57.00 

PG 13 13.00 

Father occupations 

Government 30 30.00 

Private 35 35.00 

Self employed 21 21.00 

Agriculture 14 14.00 

Mother occupations 

House wife 79 79.00 

Government 10 10.00 

Private 8 8.00 

Self employed 3 3.00 

Locations 

Rural 25 25.00 

Urban 75 75.00 

Total 100 100.00 

 

 

The demographic characteristics of the samples in the pilot study are shown in the table 1. In this sample N= 

100 where 54 of the respondents were males and 46 were females and majority of them belonged to Hindu 

religion the age group ranged from 13 to 18 years of age.The majority of the respondents (i.e. 48%) belonged  

to the family’s whose family income was above Rs.35000/month. The students from urban and rural family’s 

accounted for 75% and 5% respectively. With regard to the educational status of the parents, majority of the 

mothers completed their school education (i.e. 45%) and the 57% father’s education was graduation. With 

regard to the occupation of the father 35% were doing private jobs and the majority of mother’s (i.e. 79%)   

were house wives. 

 

 

 

 
Table No- 2 Correlation between academic stress and its components with depression & suicidal ideation scores by Karl 

Pearson’s correlation method: 

 

Variables Correlation between depression & suicide ideation scores with 

r-value t-value p-value 

Pressure from study 0.0614 0.6088 0.5441 

study work load 0.1591 1.5949 0.1139 

Worry about grades -0.0059 -0.0580 0.9539 

Self-expectation stress 0.2435 2.4851 0.0146* 

Study despondency 0.0740 0.7346 0.4644 

Total stress 0.1825 1.8377 0.0691 

*p<0.05 
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The results shows that self-expectation stress scores were positively correlated with depression and suicidal 

ideation (r-value is 0.2435 and t-value=2.4851 at 0.05 level of significance). 

DISCUSSION 

 

The need for assessing the determinants of academic stress and its consequences among  the  

adolescents has been the basic aim of this pilot study along with the practicability and psychometric properties 

of tools used in the study. As a result of this pilot study the tool had been able to assess the determinants in   

five components as pressure from the study, study workload, worry about the grades, self-expectation stress  

and study despondency with age, grade , gender, religion, mothers and fathers educational status, parents 

occupation, residential area of the student and family income. 

The major findings of the study revealed that (N= 100) where 54 of the respondents were males and 46 

were females and majority of them belonged to Hindu religion the age group ranged from 13 to 18 years of  

age. The majority of the respondents (i.e. 48%) belonged to the family’s whose family income was above 

Rs.35000/month. The students from urban and rural family’s accounted for 75% and 5% respectively. With 

regard to the educational status of the parents, majority of the mothers completed their school education (i.e. 

45%) and the 57% father’s education was graduation. With regard to the occupation of the father 35% were 

doing private jobs and the majority of mother’s (i.e. 79%) were house wives. 

The correlation between the academic stress components with its consequences like  depression,  

suicidal ideation and substance abuse was assessed by Karl Pearson’s correlation method and it was found that 

depression was positively correlated with self-expectation stress and there was no correlation found with other 

components. The sample size was less as in the pilot study and it was believed that most of the other 

components will be positively correlated with larger samples during main study. 
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Abstract 

Objective: To evaluate the effectiveness of computer assisted teaching programme (CATP) on the 

knowledge regarding successful latching methods among primi-para mothers.At shrichamarajenrda 

hospital, Hassan. Methods: Pre-experimental study was carried over a period of 3 months on 50 

primipara mothers of shrichamarajenrda hospital, Hassan.Karnataka. All 50 primipara mothers 

enrolled in study.  Results:  Result revealed that, The mean percentage of post-test knowledge score 

(84.9 %) was higher than the mean percentage of pre-test knowledge score (39.9%). The calculated„t‟ 

value (24.48*) is greater than the table value (0.05, 49df) = 1.96. It showed a significant difference 

between mean pre and post- test knowledge scores. Calculated χ 2 values are showed significant 

association between age, family income/month.  Conclusion: computer assisted teaching programme 

(CATP) is the best methods toimprove the knowledge regarding successful latching methods among 

primi-para mothers. Key words:Effectiveness, CATP, Knowledge, Primi-para, Latching. 

Introduction: 

Children are the gift of god and they are the wealth of society.1 Child birth gives powerful sensation and 

emotions to a mother.  It is a challenging experience for a mother but it is a challenge with a special 

gift.2Giving birth andfeeding an infant is an exciting, satisfying but often worrisome task for a mother but 

meeting the essential need of their new child helps them to strengthen their attachment with the baby as a 

nurturer and provider. Mother is gifted by which she feeds her baby even though she is hungry she may 

not be having enough money to feed herself but the natural gift which is present in the mother will never 

keep the baby fast.3  The First year of life is crucial in laying the foundation of good health. At this time 

certain specific biological and psychological needs must be met to ensure the survival and healthy 

development of the child into a future adult. Breastfeeding is the ideal method suited for the psychological 

and physiological needs of children.4 

Breast milk is very convenient. It is the only food in the world which is available at the right time, 

right place, right quantity and right temperature.It contains at least 400 nutrients, including hormones and 

disease-fighting compounds.5Breast milk is the nature‟s complete food for infant which is hygienic, 

economical and protective and it is best suited for baby‟s requirement. Milk contains immunizing agents 

and is rich in vitamins, enzymes and antibodies and it provides babies for establishment of personalities 

and learning readiness.Breast milk is the most valuable,  
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Renewable, easily available food for the baby so that it has to be fed on exclusive basis to enhance the 

fulfillment of needs mentioned above and it is the right of every child because no other food in the world 

can replace mother‟s milk.6 

Breast milk is a species specific complete food. It is easily digested and well absorbed by the new born.  

Protection against infection and facilitate mother infant bonding and promotes better brain growth. The 

baby should be put to the breast as soon as the baby becomes hungry. There is no restriction of the 

number of feeds and duration of sucking time.7Breast milk is a unique combination of nutrients essential to 

a child's health, and cannot be duplicated by any laboratory formula. It provides a number of health 

advantages beginning at birth and continuing throughout a child's life. In fact, a large number of the health 

problems today's children face might be decreased, or even prevented, by breastfeeding the infant 

exclusively for at least the first six months of life. The longer the mother breastfeeds, the more likely her 

child will get the health benefits of breastfeeding.8 

LATCH  system,  the nurse  can  assess  maternal  and  infant  variables,  define  areas  of  needed  

intervention,  and  determine  priorities  in  providing  patient  care  and  teaching.18the concept of 

effective breast feeding requires further concept development to define & describe effective positioning, 

latch, sucking & milk transfer. Future research is needed to determine the relationship between the 

antecedents, attributes & consequences of effective breast feeding.19 “L” is for how well the infant latches 

onto the breast, “A” is for the amount of audible swallowing noted, “T” is for the mother‟s nipple type, “C” 

is for the mother‟s level of comfort, “H” is for the amount of help the mother needs to hold her infant to the 

breast.20 

Breast feeding Techniques are lying down with the mother's bodies parallel, holding the baby 

across the mother's lap, supporting him with the same arm as the mother's breast, the mother could also 

hold him underarm, sitting cross-legged on the side of the bed, or using two chairs at the right 

angles.21Good attachment and positioning techniques that promote successful breast-feeding. Such 

techniques include having the infant‟s chin touch the breast. More areola exposed above than below the 

infant‟s mouth, close contact with the mother‟s body and arrangement of the baby‟s head and body in  a 

straight line. Positive maternal attitudes towards breast feeding, adequate family support, appropriate 

sucking techniques and no nipple problems are significantly associated exclusive breast feeding.22 

Materials and methods 

This was Pre-experimental study carried out at Atshrichamarajenrda hospital, Hassan.Karnataka fora 

period of 3 months. The study was approved by the institutional research committee. 

The tool used forthe data collection consisted of:The Structured interview scheduleto assess the 

effectiveness of computer assisted teaching programme on knowledge regarding successful latching 

methods among primi-para mothers.At shrichamarajenrda hospital, Hassan. Karnataka. 
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Tool was divided into two parts section I &sectionII 

Section I - Demographic data 

Section II - Structured interview schedule consisted of 30 items on knowledge regarding successful latching 

methods.  

Research design: 

Pre- Experimental one group pretest posttest researchdesign has been adopted for the present study. 

Major findings ofthe studywas: 

Descriptive and inferential statistics had been used fordata analysis. The data was presented in the form of 

tables and diagrams. Data wasanalyzed by computing mean, standard deviation, t value and chi - square. 

Significantfindings ofthe studydemographic dataofthe respondent 

Age: 

In group of 50 samples Majority 50% of the respondents were between 21-23 years, 28% were between 

27-29 year age group and 20% were between24-26 year‟s age group. 

Religion: 

Bulk of 72% respondents were belongs to Hindu religion & 28% of respondents were belongs to Muslim 

religion. 

Education: 

In group of 50 samples Pluralities of 48% respondents have primary education, 44% respondents have 

secondary education and other 8% respondent have PUC% above educational status. 

Place of Residence: 

In group of 50 samples Greater numbers of 68% respondents were belonging to rural area, and 32% were 

belonging to urban area. 

Type of family: 

In group of 50 samples Most of 86% respondents were belongs to nuclear family and 14% belongs to joint 

family. 

Family Income: 

Monthly family income of majority 38% of the respondents were below 10,000, 50% of them ranges from 

10,001-15,000 and other 12% of them ranges from 15,000-20,000. 
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Occupation: 

Larger parts of 64% respondents were housewives, and 36% respondents were private employ. 

Results: 

Analysis of the data reveals that, aspect wise mean% during pre-assessment, Majority (52.0+19.0) of 

the respondents had knowledge regarding general information about breast feeding, followed by 

respondents had (44.4+20.9) on Knowledge regarding advantages of breast milk to baby and mother, 

(37.4+19.8) on Knowledge regarding meaning of latching and (37.2+16.3) respondents have knowledge 

regarding successful latching methods, and combined pre-test mean% (39.9+12.2) 

  But in post-testdepicts that, aspect wise mean% during post-assessment, Majority (90.7+16.4) of 

the respondents had knowledge regarding general information about breast feeding, followed by 

respondents (78.4+14.9) on Knowledge regarding advantages of breast milk to baby and mother, 

(84.3+11.9) on Knowledge regarding meaning of latching and (86.3+9.9) respondents have knowledge 

regarding latching methods, with combined mean% (84.9+8.1).,which indicates that the Computer 

assistedTeaching Programmeimproved  the knowledge of primipara mothers regardingsuccessful latching 

methods.  

Association between demographic variables with post-test knowledge level on successful 

latching methods. 

Analysis showed that the demographic variables such as Age, Religion, type of family, Place of 

residence, Familyincome, Educational status, Source of health information are significant association 

withKnowledge regarding successful latching methods. 

Mean, standard deviation and t value regarding over all Pre-test and Post-test Knowledge on 

Prevention of Respiratory tract infections. 

                                                                                                    N-50 

Aspects 
Max. 

Score 

Respondents Knowledge Paired 

„t‟ 

Test 
Mean 

 
SD 

Mean 

(%) 

SD 

(%) 

Pre test 

 
30 11.98 3.7 39.9 12.2 

 

24.48* 
Post test 

 
30 25.48 2.4 84.9 8.1 

Enhanc

ement 

 

30 13.50 3.9 45.0 13.0  

* Significant at 5% level, t (0.05, 49df) = 1.96 
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 The data reveals the Overall Pre- test and Post- test Mean Knowledge of respondents on successful 

latching methods. The respondent‟s mean knowledge was (39.9+12.2) and (84.9+8.1) during pre -test and 

post -test respectively. It was found that there was an enhancement (45.0+13.0). the calculated paired ‟t‟ 

test value of (t=24.48*)is greater than the table value at 0.05 level of significance which indicates that there 

is significance between pre-test and post-test knowledge scores of whole test of respondents. Hence the 

stated research hypothesis H1 is accepted, it was concluded that the computer assisted teaching 

programme was effective in increasing the knowledge of primi-para mothers regarding successful 

latching methods. 

Discussion: 

This chapterdeals with the discussion of major findings and recommendations in accordance with 

the objectives of the study and the hypotheses. The problem stated is  

“A study to evaluate the effectiveness of computer assisted teaching programme on knowledge 

regarding successful latching methods among primi-para mothers at SC hospital, Hassan.” 

In the present study the frequency and percentage distribution of demographic variables of participants 

revealed that Majority 50% of the respondents were between 21-23 years, 28% were between 27-29 year 

age group and 20% were between24-26 year‟s age group. Bulk of 72% respondents were belongs to 

Hindu religion & 28% of respondents were belongs to Muslim religion.Most of 86% respondents were 

belongs to nuclear family and 14% belongs to joint family. Greater numbers of 68% respondents were 

belonging to rural area, and 32% were belonging to urban area. Monthly family income of majority 38% of 

the respondents were below 10,000, 50% of them ranges from 10,001-15,000 and other 12% of them 

ranges from 15,000-20,000.Pluralities of 48% respondents have primary education, 44% respondents have 

secondary education and other 8% respondent have PUC% above educational status.Larger parts of 64% 

respondents were housewives, and 36% respondents were private employ.Max 20% of the respondents 

0
10
20
30
40
50
60
70
80
90

39.9

84.9

45

R
E

S
P

O
N

D
E

N
T

S
%

OVER ALL KNOWLEGDE SCORE



www.aensi.in /Index in Cosmos          ISSN   0025-1348 (P), 2456-1356 (O)   UGC APPROVED 

Received: 4 February   Revised: 9 February   Accepted: 19 February 

 

 

152 The research journal of social sciences                 March 2019 volume 10 number 3                                                         

 
 

have health information from friends and relatives, other 24% respondents have health information from 

family members, other 56% of respondents have health information from health personnel‟s.  

According to stated objectives of the study: 

First objective of the study: To assess the knowledge regarding the successful latching methods among 

primi- Para mothers at ShriChamarajendra Hospital, Hassan. 

 The present study showed that primi-para mothers had inadequate knowledge regarding 

successful latching methods with the mean knowledge score percentage 39.9%. Data revealed that the 

primi-para mothers have shallow knowledge regarding successful latching methods. Most of the mothers 

don't know the correct technique of breast feeding. This leads to many unnoticed and biased problems in 

babies and lactating mothers. These include improper nutrition to baby, altered growth, Oral thrush, low 

secretion of milk, inadequate feeds, nipple problems etc. Study concludes that primi-para mother had less 

knowledge regarding successful latching methods. 

Second objective: To evaluate the effectiveness of computer assisted teaching programme on knowledge 

regarding successful latching methods. 

           The present study revealed that, the mean percentage pre-test knowledge scores was 39.9%; and 

post-test knowledge score was 84.9%. The comparison between the pre-test and post-test knowledge 

scores showed that in the pre-test successful latching methods 76% respondents had inadequate 

knowledge level and remaining 24% had moderate knowledge level; whereas in the post-test 72% of 

respondent had adequate knowledge level and 28% of them had moderate knowledge. 

Third objective: To find the association between post-test knowledge score and selected demographic 

variables among primi-para mothers. 

 The present study, the calculated χ 2 values for age, religion, educational status, type of family, 

place of residence, family income/month, occupation, source of  health information. The χ 2 values found 

for age, educational status, family income/month, source of information were more than the table value at 

0.05 level of significance. And calculated χ 2 values for religion, place of residence, type of family, 

occupation were less than the table values at the 0.05 level of significance. Therefore study concluded that 

there was a significant association between post- test knowledge level and age, educational status, family 

income/month, source of information but there is no significant association between post- test knowledge 

level and type of family, religion, place of residence, occupation. 
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Conclusion: 

The findings of final study revealed that there was a significant gain in knowledge scores of the primipara 

mothersafter the session of CATP at 0.05 levels. The study concluded that CATP had a great potential for 

accelerating the knowledge regarding successful latching methods. 
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Abstract 

Objective: To evaluate the effectiveness of Structured Teaching Programme on knowledge and 

attitude regarding the importance of sports and extracurricular activities among higher primary 

school children. 

Methods: Pre-experimental study was carried over a period of 3 months on 50 students of 

Vivekananda School at Hassan Karnataka. All 50 students enrolled in study. Results:  Result 

revealed that, The mean percentage of pre-test knowledge scores of respondents was 38.93% 

and the post-test was 79.2% with the enhancement of 40.26%.  and it is significant at 5% level. 

Among demographic variables analysed in the study it was inferred that there is a significant 

association between knowledge score and the selected demographic variables regarding 

importance of sports and extracurricular activities among higher primary school children 

knowledge scores at 5% level.Conclusion: Structured Teaching Programme is the best methods to  

improve the knowledge and attitude regarding the importance of sports and extracurricular 

activities among higher primary school children. Key words:, sports and extracurricular activities 

Structured Teaching Programme, higher primary school children , effectiveness. 

Introduction: 

Today’s children are the citizens of tomorrow, and they are the treasures of nation. 

Healthy children are the greatest resources and pride of any nation. There is no task more 

important, so investment in the children development is an investment in the future of the nation. 

Thus their health and development must be monitored at every step of their life.    

The growing popularity of computer, video games and television makes the children very 

inactive in their lifestyles. The time spent in these things may be spent in some physical activities. 

Parents should be a role model for their children. If the parents are looking very active, the 

children are more likely to be more active and will stay active for the rest of their life.1 

For the overall development of a child, curriculum is not only the single criteria. The 

holistic growth as well as to develop the various facets of personality development of children; 

classroom teaching should be supplemented with extra-curricular activities. These out of class 

activities affect all domains of life such as cognitive (intellectual), emotional, social, moral, cultural 

and aesthetic. 1 

Each child has basic human needs like adults to fulfil the essentials of life and to promote 

growth and development. According to Maslow (1954) the physiological needs are primary needs 

of the child, these are essential for survival and stimulation.  Health promotion during different 

stages of childhood and prevention of illness can be enhanced by nutritional counselling, 

immunization, physical activities like sports and other.2 

Extracurricular activities not only make the students active and energetic but also enable 

to harness the in-depth potential of students. It enhances knowledge in many domains, which 

benefits the student as well as the school. Extra-curricular activities are good platforms to secure 

your future both professionally and socially and promote leadership quality. It nurtures student’s 

ability in co-operation, co-ordination, organization and lead you toward leadership.1 
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Play is essential to the social, emotional, cognitive, and physical well-being of children 

beginning in early childhood. It is a natural tool for children to develop resiliency as they learn to 

cooperate, overcome challenges, and negotiate with others. Play also allows children to be 

creative. It provides time for parents to be fully engaged with their children, to bond with their 

children, and to see the world from the perspective of their child. However, children who live in 

poverty often face socioeconomic obstacles that impede their rights to have playtime, thus 

affecting their healthy social-emotional development. For children who are under resourced to 

reach their highest potential, it is essential that parents, educators, and paediatricians recognize 

the importance of lifelong benefits that children gain from play.4                 

         Extracurricular is a combination of the Latin prefix extra-meaning "on the outside" and the 

word curriculum meaning "a running, course career". Something that is extracurricular is on the 

outside of course or career. Extracurricular activities are those that fall outside the realm of the 

normal curriculum of school or university education, performed by students. 5 

 Low levels of physical activity are a major risk factor for ill health and mortality from all 

causes. People who do not do sufficient physical activity have a greater risk of cardiovascular 

disease, colon and breast cancers, Type 2 diabetes and osteoporosis. Being physically active 

improves mental and musculoskeletal health and reduces other risk factors such as 

overweight, high blood pressure and high blood cholesterol.11 

  Last but not least, sport also eliminates mental exhaustion of children. Education is 

incomplete without sports. These days sports are an integral part of the education. In schools, 

children are taught some sort of games in very early stages to keep their value in life. College 

sports are also a part of academic curricula. Research has shown that in a public school classroom, 

half of the students are overweight. There is a lot of improvement in poor food quality, culture of 

over-eating, and inactive lifestyles. Hence sports education is very much essential for today’s 

youthful generation. Running, walking and talking throughout the day make the children 

physically active. Sports infrastructure in villages are being developed everywhere to have great 

value in life of people.12 

Materials and methods 

This was Pre-experimental study carried out at higher primary school, Hassan Karnataka for a 

period of 3 months. The study was approved by the institutional research committee. 

The tool used for the data collection consisted of the self administered structured 

questionnaire to assess the effectiveness of stuctured teaching programme on  knowledge and 

attitude regarding the importance of sports and extracurricular activities among higher primary 

school children Hassan, Karnataka. 
 

Tool was divided into two parts section I & section II 
 

Section I - Demographic data 

Section II - Structured knowledge questionnaire to assess the knowledge of higher primary school   

                children. 

Section III - Structured attitude scale to assess the attitude of higher primary school children. 

 

Research design: 

Pre- Experimental one group pretest posttest research design has been adopted for the 

present study. 

 

Major findings of the study were: 

Descriptive and inferential statistics had been used for data analysis. The data was 

presented in the form of tables and diagrams. Data was analyzed by computing mean, standard 

deviation, t value and chi - square. 
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Significant findings of the study demographic data of the respondent 

Age: 

In group of 50 samples depicts that Most of the subjects 28(56%) were in the age group of below 

12-13 years   and 22 (44%) were from the age group of 13-14 years. 

Sex: 

In group of 50 samples indicates that Majority 28(56%) of the respondents were male, remaining 

22 (44%) of the respondents were female.  

Type of family: 

In group of 50 samples indicates shows that Majority 29 (58%) of the respondents were from 

nuclear family, remaining 21 (42%) of the respondents was from joint family.   

Religion 

In group of 50 samples indicates that Majority 34 (68%) of the respondents were Hindu, remaining 

16 (32%) of the respondents were Muslim.   

Place of residence: 

In group of 50 samples indicates that Majority (52%) of the respondents were from urban area, 

remaining (48%) of the respondents were from rural area.   

Family Income: 

In group of 50 samples depicts that Majority (50%) of the student’s family income was between 

5001-10,000; followed by (30%) of them family income between 10,001-15,000; (20%) students 

were having the family income of more than 15,000.  

Results: 

Analysis of the data shows that in pretest knowledge score, majority of respondent (84%)   had 

inadequate knowledge (≤ 50 %), 16% of respondents had moderate knowledge (51-75 %) and none 

of them had the adequate knowledge (> 75 %). 

The data showed that in attitude score, majority of respondents (76%) had unfavourable attitude, 

24% had moderate and none of them had the favorable attitude 

 But in post test 28.0% of them had moderate  knowledge (51-75 %), 72% of them had adequate 

knowledge (> 75 %)  and none of them had inadequate knowledge (≤ 50 %). 

In post test attitude score, majority of respondents (74%) had favourable attitude, 26% had 

moderate and none of them had the unfavorable attitude, which indicates that the Structured 

Teaching Programme improved the knowledge and attitude regarding the importance of sports and 

extracurricular activities among higher primary school children. 
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 Association between knowledge on importance of sports and extracurricular activities and 

selected demographic variables: 

Analysis showed that the demographic variables such as Religion and source of information 

are associated with post-test Knowledge level of the school children regarding the importance of 

sports and extracurricular activities.  

Mean, SD, Mean%, and SD% of pre test, post test and enhanced knowledge scores of overall test with 

paired ‘t’ test value  

 

 

 

 

 

 

 

 

 * 

Signifi

cant at 

5% 

level,

 t (0.05, 49df) = 2.02 

 

 

In the Pre test, over all mean percentage knowledge score of the respondents was 

38.93%and that of the post-test was 79.2% with the enhancement of 40.26%.The statistical paired 

‘t’ (t = 17.76) is greater than the table value (2.02) which implies that the difference between the 

pre-test and post-test knowledge scores found to be statistically significant at 5% level. Hence 

stated null hypothesis H01 is rejected and alternative hypothesis H1 is accepted. It was concluded 

that structured teaching programme was effective in increasing knowledge of school children 

regarding  importance of sports and extracurricular activities. 
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Post test 30 23.76 79.2 24 3 12.62 

Enhancement 30 12.08 40.26 12.5 4.84 40.06 
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Mean, SD, Mean%, and SD% of pre test, post test and enhanced attitudes scores of overall test 

with paired ‘t’ test value 

                                                                                                                                                                N=50 

 

* Significant at 5% level, t (0.05, 49df) = 2.02 

 

 
Overall pre test mean percentage of Attitude scores of respondents on importance of 

sports and extracurricular activities was 42.26% and post test mean was 80.6% with an 

enhancement of 38.34%.  To test the effectiveness of structured teaching programme paired‘t’ test 

was computed. The calculated paired‘t’ test value is 17.34 is greater than the table value at 0.05 

level of significance which indicate there is a significant difference between pre test and post test 

Attitude scores of whole test of respondents. Hence null hypothesis H0 was rejected and research 

hypothesis H1 accepted. It was concluded that structured teaching programme was effective in 

increasing Attitude of school children regarding importance of sports and extracurricular 

activities. 

 

Discussion: 

The discussion is accordance with the objectives and hypotheses of the study to evaluate 

the effectiveness of structured teaching programme on knowledge of plywood industry workers 

on prevention of respiratory tract infections.  

Majority (56%) of respondents were in the Age groups of 12-13 years; majority (56%) 

were male students; majority (68%) of the respondents were Hindus; more than half (52%) of the 

respondents were residence of Urban area; more than half (58%) of the respondents were from 

nuclear family: majority half (50%) of respondents monthly family income was Rs.5001-10,000; 

The present study showed that (84%) school children had inadequate knowledge 

regarding importance of sports and extracurricular activities; 16% had moderate knowledge and 

none had adequate knowledge. The mean knowledge score of respondents in the pre-test was 
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Score 

Respondents Attitude Paired ‘t’ 

test Mean Median Mean% SD CV 

Pre test 100 42.26 38.5 42.26 11.12 26.31 17.34 

Post test 100 80.6 82.5 80.6 9.27 11.50 

Enhancement 100 38.34 41.5 38.34 15.69 40.92  
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11.68. (76%) of respondents had unfavourable attitude, 24% had moderately favourable attitude 

and none of them had favourable attitude. The mean attitude score of respondents in the pre-test 

was (42.26). 

Effectiveness of structured teaching programme on knowledge regarding regarding 

importance of sports and extracurricular activities among higher primary school children. 

According to stated hypothesis (H1 In the present study the mean percentage post test 

knowledge score (79.2%) of respondents was significantly higher than the mean percentage of 

pre-test score (38.93%) and the computed ‘t’ value (t49=17.76) for overall test was greater than the 

table value (t49=2.02) at 0.05 level of significance. The mean percentage post test attitude score 

(80.6%) of subjects was significantly higher than the mean of pre-test score (42.26) and the 

computed ‘t’ value (t49=17.34) was greater than the table value (t49=2.02) at 0.05 level of 

significance. 

There will be a significant correlation between mean post-test knowledge and attitude 

scores regarding importance of sports and extracurricular activities among higher primary school  

The present study showed there is a positive correlation (r=0.94) between post-test 

knowledge and attitude of the computer science and engineering students which is significant at 

5% level (t=59.09). 

To find the association between post-test knowledge &attitude level and their selected 

demographic variables of higher primary school children. 

The findings reveal that, the χ 2 values calculated for religion (5.55), source of information 

on importance of sports and extracurricular activities (4.32) were more than the χ 2 table values. 

This indicates that, there is significant association between these variables and post test 

knowledge &attitude level. 

 The investigator assumed that school children had some knowledge regarding 

importance of sports and extracurricular activities, it was also assumed that STP will be effective 

for increasing their knowledge regarding importance of sports and extracurricular activities, 

The study attempted to examine the following research hypothesis: 

H1: There will be a significant difference between mean pre-test and post-test      knowledge 

scores and attitude scores regarding importance of sports and extracurricular activities among 

higher primary school children. 

H2: There will be a significant correlation between mean post-test knowledge and attitude scores 

regarding importance of sports and extracurricular activities among higher primary school 

children.  

H3: There will be a significant association between post-test knowledge level and attitude level 

regarding importance of sports and extracurricular activities among higher primary school 

children and their selected demographic variables. 

 

Conclusion: 

             The findings of final study revealed that there was a significant gain in knowledge scores of 

the schoolchildren after the session of STP at 0.05 level. The study concluded that STP had a great 

potential for accelerating the awareness regarding importance of sports and extracurricular 

activities among higher primary school children.  
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Abstract: Objectives: 1) To determine the existing knowledge of mothers on   care of LBW newborns as measured by structured 

knowledge questionnaire. 2) To evaluate the effectiveness of planned teaching programme on care of LBW newborns in terms of 

knowledge score. 3) To find the association between pre-test knowledge scores and demographic variables. Methods: Descriptive study 

was conducted in K. L. E. S. Dr. Prabhakar Kore Hospital and MRC, Belagavi. Karnataka. All 30 mothers on care of low birth weight 

babies enrolled in study. Results: Result revealed that there is positive impact of effectiveness of a planned teaching programme on care 

of low birth weight babies, in terms of knowledge among mothers as seen by the results.In the pretest conducted among 30 mothers, 

none had good knowledge, 25 (83.33 %) had average knowledge scores while 5 (16.67%) had poor knowledge score. In the post test 

conducted after administering PTP, 11 (36.67%) had good knowledge scores, 19 (63.33%) had average knowledge scores and none had 

poor knowledge score. Conclusion: The findings of the study showed that PTP was effective to improve the knowledge of care of low 

birth weight babies among mothers. There was significant association between the knowledge scores with age of the mother. 

 
Keywords: Low Birth Weight Babies (LBW), Planned Teaching Programme (PTP) 

 

1. Introduction 
 

Children are the wealth of any country. They are the most 

valuable asset for any society. They are the builders of the 

future of any nation.
 

 

For the mother, her motherhood is the most beautiful and 

joyous experience. The health of mother during pregnancy is 

important to give birth to a healthy baby. The best and most 

precious gift the mother can give the baby is the gift of 

health.
 

 

A healthy child is a boon to the country. Any country’s 

growth and development depends on the health of its 

citizens. Better growth and development of country results 

from the health of its citizens. The process of health begins 

from the early stages of life. So the mother plays an 

important role participating in the first step of human life. So 

besides caring for the mother during pregnancy, providing 

information to her regarding care of the baby is also equally 

important initial step in health care delivery system. 

 

According to World Health Organization (WHO), “Low 

birth weight” newborn baby may be defined as babies with 

birth weight of less than 2500gm. The term “very low birth 

weight” refers to birth weight less than1500gm. “Extremely 

low birth weight” refers birth weight less than 1000gm, the 

term “micro-preemie” refers when birth weight below 

500gm. 

 

Low birth weight babies are broadly 2 clinical types,  

a) Babies before 37 weeks of gestation period (preterm). A 

“preterm baby” is expected to have less weight.  

b) Babies who have Intra-Uterine Growth Retardations. 

These babies are undernourished (or small) for a given 

gestation (dates) so they are also called “Small for 

Gestational Age” (SGA) or “Small for Dates” (SFD) 

babies. 

 

So by giving importance to mother and to improve her 

knowledge regarding   care of low birth weight babies, we 

can prevent the complications that a low birth weight baby 

may come across. 

 

2. Materials and Methods  
 

This was Descriptive study carried out at KAHER Institute 

of Nursing Sciences, Belagavi. Karnataka for a period of 3 

months. The study was approved by the institutional 

research committee. The tool used for the data collection 

consisted of structured knowledge questionnaire. The 

effectiveness of planned teaching programme regarding care 

of low birth weight babies among mothers. Tool was divided 

into two parts section I & section II  

SECTION I - Demographic data  

SECTION II - Contains structured knowledge questionnaire 

on the knowledge on care of low birth weight babies.  

 

Research Design  

Descriptive research design has been adopted for the present 

study. 

Major Findings of the Study Were  

Descriptive and inferential statistics had been used for data 

analysis. The data was presented in the form of tables and 
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diagrams. Data was analyzed by computing mean, median, 

mode, standard deviation and range.  

3. Significant Findings of the Study 

Demographic Data of the Respondent  
 

Age of the Mother 

Majority of the mothers (22) were in the age group of 18 to 

25 (73.33 %) while minimum (1) (3.33%) was in the age 

group of more than 32 years.  

 

Education of the Mother 

Majority of mothers (18) (60 %) had up to secondary 

education.  

 

Occupation 

Most of the mothers (20) (66.67%) were housewives. 

 

Family Income Per Month 

Majority of the mothers’ family income per month (24) 

(80%) were Rs.6001 – 8000/-. 

 

Type of Family 

Majority of the mothers (21) (70%) were a part of nuclear 

family. 

 

Religion 

All the mothers (27) (90%) were Hindus.  

OBSTETRICAL HISTORY: 

Majority of the mothers (26) (86.67 %) were primi. 

BIRTH WEIGHT OF NEWBORN: 

Most of the mothers’ babies (23) (76.67%) had birth weight 

in between 2001 – 2500gm. 

GESTATIONAL AGE OF THE NEWBORN: 

Majority of mothers (29) (96.67%) delivered before 37 

weeks. 

PREVIOUS HISTORY OF LOW BIRTH WEIGHT BABY: 

Minimum mothers (2) (6.67%) had any previous history of 

LBW baby.  

 

4. Results  
 

The study revealed that there is analysis of data was based 

on the objective of the study. The data was collected through 

structured knowledge questionnaire on care of low birth 

weight babies as seen by the results. In pre-test none of them 

had good knowledge, 25(83.33%) had average knowledge 

and 5 (16.67%) has poor knowledge on care of low birth 

weight babies among mothers.  

 

But in the post test, 11 (36.67%) had good knowledge, 19 

(63.33%) had average and none of them had poor knowledge 

scores. which indicates that the planned teaching programme 

improved the knowledge, care of low birth weight babies 

among mothers. 

 

5. Findings Related to Association between 

Demographic Variables with Results 
 

The study revealed that there is an association between Age 

of the mother and care of low birth weight babies among 

mothers. 

There is an association between Education of the mother and 

care of low birth weight babies among mothers. 

There is an association between the Occupation and care of 

low birth weight babies among mothers.  

There is association between Family income per month and 

care of low birth weight babies among mothers. 

There is association between Type of Family and care of low 

birth weight babies among mothers. 

There is association between Religion   and care of low birth 

weight babies among mothers. 

There is association between Obstetrical history and care of 

low birth weight babies among mothers. 

There is association between Birth weight of newborn and 

care of low birth weight babies among mothers. 

There is association between Gestational age of the newborn 

and care of low birth weight babies among mothers. 

There is association between previous history of low birth 

weight baby and care of low birth weight babies among 

mothers. 

 

Mean, Median, Mode, Standard Deviation And Range of 

Knowledge Scores of Mothers on Care of Low Birth 

Weight Babies, n = 30    
Area of Analysis Mean Median Mode SD Range 

Pre- test(x) 11.47 11 10.06 3.75 14 

Post- test(y) 23.13 24 25.74 2.75 10 

Difference (y-x) 11.66 11 9 4.94 15 

 

 
Figure 1: Bar graph showing mean, median and mode of pretest and post-test knowledge scores of mothers 
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Data presented in Table 1 and Figure 1 shows that the 

obtained Mean is (11.47) on Pre- test(x), (23.13) on Post - 

test(x), (11.66) Difference (y-x) similarly Median is (11) 

onPre- test(x), (11) on Post - test(x),  and (11) on Difference 

(y-x) and Mode is (10.06) on Pre- test(x), (25.74) on Post - 

test(x),   and (9) on Difference (y-x) 

 

6. Discussion  
 

The discussion is accordance with the objectives of the study 

to evaluate the effectiveness of planned teaching programme 

regarding   care of low birth weight babies among mothers. 

 

The association between the knowledge scores and the 

demographic variables was computed by using chi-square 

test. There was significant association between the age of the 

mother having x
2
 value (11.3) at df (3) and knowledge score. 

The findings of the study were supported by a study done 

where age of the subjects and family income were 

significantly associated with pre-test knowledge score 

having chi-square value (8.11) at df (3) and (11.3) at df (3). 

 

7. Conclusion  
 

The study concluded that the Regular exposure of planned 

teaching programme can be implemented on all mothers 

since the findings of the study revealed the beneficial effect 

of planned teaching programme. The study findings can be 

used to bring awareness to organize planned teaching 

programme for the mothers. 
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ABSTRACT 
 

Cancer is second largest non-communicable disease and diagnosing an individual with cancer is a traumatic life event. The 

World Cancer Report (WHO 2003) tells us that cancer rates are set to increase at an alarming rate globally and it would 

increase by 50% to 15 million by 2020. With continued improvements in medicine and public health and technological 

advances, the number of survivors of serious illness has increased in many countries. The number of cancer survivors has 

increased because of increased and earlier cancer detection, more effective treatments, and the aging of society. With 

increasing numbers of survivors in society, providers, researchers, and health policy makers have recognized that there is a 

great need to understand how people adapt positively to health challenges and to identify effective approaches for helping 

people cope with health challenges over their lifetime. Hence the present study intends to identify relationship between 

resilience and psychosocial adaptation among cancer patients. 

THE OBJECTIVES OF THE STUDY: 

1) To identify the resilience of patients diagnosed with cancer as measured by Standardized Dispositional Resilience scale. 

2) To assess the domains of psychosocial adaptation as measured by WHO Quality of Life- Bref scale and Standardized 

Symptom check list. 

3) To find the correlation between resilience with psychosocial adaptation in patients diagnosed with cancer. 

METHODS: The conceptual framework adopted for the study was based on Roy’s adaptation model. The concepts of the 

theory were: input, processes, effectors and output. 

In view of the nature of the problem selected and objectives to be fulfilled, Descriptive correlational research design was 

used for the study. 

Convenience sampling technique was used to select 60 cancer patients from Belgaum cancer Hospital. Data was collected 

by means of a 3 standardized questionnaire which was divided into sections namely Socio-demographic Pro-forma, 

Dispositional resilience scale, Symptom checklist and WHO Quality of Life Bref scale. 
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The pilot study was conducted on 6 cancer patients of KLE’s Dr. Prabhakar Kore Hospital &MRC, Belgaum, in the month 

of December 2011.  

Main study data was conducted among 60 cancer patients of Belgaum cancer Hospital, Belgaum, in the month of January 

and February 2012 and analysis was done using descriptive statistics in terms of frequency, percentage, mean, median, 

mode, standard deviation and Spearman’s coefficient of rank correlation. 

RESULT: The major findings indicated that there was a negative correlation between resilience and psychological distress 

and positive correlation between resilience and quality of life. This indicates that, in resilient patients there was less 

psychological distress and higher perceived quality of life. 

FULL TEXT: 

PDF  
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ABSTRACT  
 Non communicable diseases are the leading global causes of death, and strike hardest at the 
worlds low and middle income population. Obesity is a condition in which excess body fat has 
accumulated to the extent that it may have a negative effect on health to measure the prevalence of 
obesity among adolescent students (aged 10-16 years) in Belgravia. 
 In a descriptive cross-sectional study, 90 adolescent students aged 10 to 16 years were 
examined from private high school selected by Stratified Cluster Sampling technique Height and 
weight were measured in all participants and the body mass index (BMI) of each individual was 
calculated. Body mass index classes were calculated according to the International Obesity Task 
Force standards. 
 Out of the 95 adolescent students, 69(72.63%) were boys and 26 (27.37%) were girls. The 
prevalence of overweight, and obesity was 9.47%, and 4.42%, respectively. 
 An increasing prevalence of overweight/obesity was seen in urban adolescents. Hence, it is 
an urgent need for immediate and targeted preventive measures. 
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INTRODUCTION 
Non communicable diseases are the leading global causes of death, and strike hardest at the 

worlds low and middle income population. They can be significantly reduced and millions of lives 

can be saved through the reduction of their risk factors, early detection of complications and timely 

treatment.1 

Out of 57 million global deaths in 2008, 36 million (63%) were due to NCDs principally 

cardiovascular diseases, DM, cancers and chronic respiratory diseases.2 

Obesity is a medical conditionin which excess body fat has accumulated to the extent that it 

may have a negative effect on health.5 

Obesity is one of the most widespread and major problems affecting children and adolescents 

and is a global nutritional concern. An increased prevalence is found in many countries where the 

major nutritional disorder previously was malnutrition.18An increase in the prevalence of childhood 

obesity is associated with potential medical and psychosocial complications of obesity in 

adolescence 19, 20 

Recent WHO global estimates showed that 

 In 2014, more than 1.9 billion adults aged 18 years and older were overweight and obese,  

39% of adults aged 18 years and over (38% of men and 40% of women) were overweight and 

obese, 

 The worldwide prevalence of obesity more than doubled between 1980 and 2014. 23 

 In India prevalence of overweight and obesity among adolescents aged between 10-19 years 

was found to be 11% and 5.75 respectively and is varies within country. 24 

If current trends continue the number of overweight or obese young children and adolescents 

globally will increase to 70million by 2025. 24 

MATERIALS AND METHODS  
 The study was conducted in a private high school of Belgravia city. Ninty five students, aged 

10-16 years were selected through stratified sampling technique.  

 A prior consent for the study was taken from DDPI, Belagavi, school administration and from 

the parents. At the time of initiating the study each participants were informed about the study 

protocol and written assent was obtained.   

 Weight and height were taken using a standard procedure Body weight was measured to the 

nearest 100 grams using calibrated portable scales. Height was measured to the nearest centimeter 

with the subject in full standing position, using a calibrated measuring rod. All measurements were 

taken with minimal clothing and without shoes. 
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Inclusion criteria 

1. Adolescent students aged 10- 16 years from 5th to 10th standard studying in selected 

government and private schools of Belagavi city. 

2. Students who are willing to participate in the study. 

Exclusion criteria 

1. Schools having exclusively boys or girls(Non-coeducational schools) 

2. Children having chronic illnesses such as severe malnutrition, endocrinal problems and 

physically handicapped. 

RESULTS  
 A Cross sectional study consisting of 95 Adolescents is undertaken to study the prevalence of 

obesity. The maximum number of adolescents in the present study belonged to the 14 years age 

group (33.68%). Males constituted 72.63% of the subjects studied and females constituted 27.37% of 

the study group. Majority of family income 37 (38.95%) were <=10000. There was family history of 

hypertension in 4.21%, Diabetes mellitus in 8.42%, and obesity in 15.79% of the total adolescents 

studied. The prevalence of obesity in adolescents was found to be 8.42% andthere was no significant 

association with demographic variables  

Section I-Socio-demographic data 
Table 1: Socio-demographic characteristics wise distribution of study respondents 

Characteristics No of respondents % of respondents 
Age in yrs   

13 18 18.95 
14 32 33.68 
15 26 27.37 
16 19 20.00 

Gender   
Boys 69 72.63 
Girls 26 27.37 

Class of study   
7 21 22.11 
8 27 28.42 
9 33 34.74 
10 14 14.74 

Father education   
Primary 23 24.21 

Secondary 39 41.05 
Graduate 33 34.74 

Mother education   
Illiterate 5 5.26 
Primary 36 37.89 

Secondary 37 38.95 
Graduate 17 17.89 

Family income   
<=10000 37 38.95 

10001-15000 26 27.37 
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15001-20000 17 17.89 
>=20001 15 15.79 

Types of family   
Nuclear 65 68.42 

Joint 30 31.58 

Table 2: Prevalence of obese among study respondents 
Category No of respondents Prevalence 

Under weight 66 69.47 
Normal 12 12.63 

Over weight 9 9.47 
Obese 8 8.42 
Total 95 100.00 

 

 

   Pie graph showed the prevalence of obesity among adolescents   

 

 

 

 

Under weight
69.47%

Normal
12.63%

Over weight
9.47%

Obese
8.42%

Figure:Prevalence of obese among study respondents

Family History   

No 83 87.37 

Diabetic 8 8.42 

Hypertension 4 4.21 

Obese person in your family   

No 80 84.21 

Yes 15 15.79 

Total 95 100.00 
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Table 3: Association between Socio-demographic characteristics with prevalence of obesity 
Characteristics UW % Normal % OW % Obese % Total Chi-square p-value 

Age in yrs            
13 13 72.22 0 0.00 2 11.11 3 16.67 18 9.7220 0.3730 
14 22 68.75 5 15.63 2 6.25 3 9.38 32   
15 20 76.92 4 15.38 1 3.85 1 3.85 26   
16 11 57.89 3 15.79 4 21.05 1 5.26 19   

Gender            
Boys 47 68.12 8 11.59 7 10.14 7 10.14 69 1.2910 0.7310 
Girls 19 73.08 4 15.38 2 7.69 1 3.85 26   

Class of study            
7 17 80.95 2 9.52 0 0.00 2 9.52 21 12.6800 0.1780 
8 19 70.37 1 3.70 5 18.52 2 7.41 27   
9 23 69.70 6 18.18 1 3.03 3 9.09 33   

10 7 50.00 3 21.43 3 21.43 1 7.14 14   
Father 

education 
           

2 15 65.22 3 13.04 2 8.70 3 13.04 23 3.6430 0.7250 
3 30 76.92 5 12.82 3 7.69 1 2.56 39   
4 21 63.64 4 12.12 4 12.12 4 12.12 33   

Mother 
education 

           

1 1 20.00 2 40.00 0 0.00 2 40.00 5 16.5550 0.0500* 
2 26 72.22 3 8.33 5 13.89 2 5.56 36   
3 29 78.38 3 8.11 2 5.41 3 8.11 37   
4 10 58.82 4 23.53 2 11.76 1 5.88 17   

Family income            
<=10000 28 75.68 3 8.11 2 5.41 4 10.81 37 5.4500 0.7930 

10001-15000 19 73.08 4 15.38 2 7.69 1 3.85 26   
15001-20000 10 58.82 3 17.65 3 17.65 1 5.88 17   

>=20001 9 60.00 2 13.33 2 13.33 2 13.33 15   

Types of family            
Nuclear 43 66.15 8 12.31 6 9.23 8 12.31 65 4.0490 0.2560 

Joint 23 76.67 4 13.33 3 10.00 0 0.00 30   

Family History            
No 55 66.27 12 14.46 9 10.84 7 8.43 83 4.5650 0.6010 

Diabetic 7 87.50 0 0.00 0 0.00 1 12.50 8   
Hypertension 4 100.00 0 0.00 0 0.00 0 0.00 4   

Obese person 
in your family 

           

No 57 71.25 11 13.75 8 10.00 4 5.00 80 7.9220 0.0480* 
Yes 9 60.00 1 6.67 1 6.67 4 26.67 15   

Total 66 69.47 12 12.63 9 9.47 8 8.42 95   

 

 



HulagbaliMahaling et al., IJSRR 2019, 8(1), 317-323 

IJSRR, 8(1) Jan. – Mar., 2019                                               Page 322 
 

DISCUSSION 
The overall prevalence of overweight and obesity was found to be 8.42% among adolescents 

(aged 10-16 years) from the present study. Goyal et al.9 reported a similar prevalence (12%) of 

overweight and obesity among adolescents (aged 12-18 years). It was also reported in the same study 

that the prevalence of overweight was high among adolescent children who belonged to higher 

socioeconomic class compared to those who belonged to the lower socioeconomic class. Laxmaiah et 

al., in a similar study conducted among adolescents in the age group of 12-17 years, reported 

prevalence as low as 7% during the year 2007.10It was observed by George et al.11 in a study done in 

Kerala among rural adolescent children in the age group of 13-18 years that the  rates of prevalence 

of overweight and obesity were 16% and 7%, respectively. The results of the studies discussed above 

show a higher prevalence when compared to our study. A higher prevalence of about 15.8% was also 

reported from another study by Ramachandran et al. 12 among urban adolescent school children. 

CONCLUSION  
 The prevalence rate of obesity was8.42%., in our study population. The study results show 

that overweight and obesity is predominant among adolescent students belonging to the private 

school in Belagavi city.  
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ABSTRACT 

“A study to evaluate the effectiveness of planned teaching programme on knowledge 

regarding pediatric cardio pulmonary resuscitation among staff nurses working in KLES Dr. 

Prabhakar Kore Charitable Hospital Belagavi, Karnataka.” Objectives of study: (1) To 

evaluate the existing knowledge on pediatric cardio pulmonary resuscitation among staff 

nurses. (2) To evaluate the effectiveness of planned teaching programme regarding pediatric 

cardio pulmonary resuscitation. Methods: A planned teaching programme was conducted 

using one group pre-test and post-test research design. The study was conducted on 30 

pediatric staff nurses who were working in K.L.ES Dr. Prabhakar Kore Charitable Hospital 

and MRC Belagavi, Karnataka. Data obtained was tabulated and analyzed in terms of 

objective of the study using descriptive and inferential statistics. The hypothesis formulated 

for the study were H1: The mean posttest knowledge scores of the Pediatric Staff Nurses 

regarding pediatric cardio pulmonary resuscitation in children’s will be significantly higher 

than their mean pre-test knowledge scores. 
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INTRODUCTION 
Pediatric cardio pulmonary resuscitation 
(CPR) is the foundational technique for the 
emergency treatment of cardiac arrest. The 
standardized training of CPR has been 
emphasized more than ever [1]. Common 
people in developed countries and regions 
have received popular education of 
pediatric CPR program of Advanced 
Cardiac Life Support (ACLS) training 
which was launched jointly by Universal 
Medical Assistance International Center, 
Ministry of Health, P. R. China and 
American Heart Association in 2004. 

Nurses of health services who have 
received professional education and 
training should be able to practice CPR 
accurately and offer advanced cardiac life 

support to the child who suffered an attack 
of cardiac arrest. This is considered as the 
basic requirement and qualification of 
licensed nurses. In the wider community it 
is an expectation that competence in CPR 
and ACLS is at a high standard in all 
hospital medical and nursing staff (Buck-
Barrett and Squire 2004; Perkins et al 
1999). While CPR/ACLS competency is 
considered a fundamental skill for health 
care workers, the evidence suggests that 
retention of CPR/ACLS knowledge and 
skills is generally poor (Brown et al 2006; 
Buck-Barret and Squire 2004). Studies 
have also identified differences in the 
quality of ACLS /CPR performed by 
various healthcare providers (Wik et al. 
2005; Nyman and Sihvonen 2000). Often 
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chest compression is performed 
inadequately with slow rates of 
compression and inadequate depth of 
compression (Abella et al. 2005). De 
Regge et al (2008) found that after a 
relatively short time following training, 
nurse’s ACLS/CPR skills were poor. 
 
Need for the Study 
Pediatrics is the division of medicine that 
agreements with the medical care of 
Infants, Children and Adolescents. The age 
limit of such patients ranges from birth to 
18 years. Pediatric nursing is an area of 
nursing and medical practice with a focus 
on providing holistic care to infants, 
children and adolescents. There are 
different places pediatric nurses can work 
like Pediatric ward, NICU’s, PICU’s etc. 
where the nurse supports the patient and 
the family by providing comprehensive 
care which the family cannot perform [2]. 
 
Basic life support in a level of medical 
care which is used for patients with life 
threatening illness or injury until the 
patient can be given full medical care. In 
pediatric setup there are many pediatric 
emergencies like accidents, injuries, 
respiratory failure, sudden cardiac arrest 
and shock where the emergency 
professional health care team members 
perform a number of life saving techniques 
focused on the emergency care. Among 
which the PCR stands first and foremost in 
‘ABC’ of hospital emergency care. 
 
MATERIALS AND METHODS 
Research Design 
The research design selected for the study 
was pre-experimental one group pre-test 
and post-test design. 

Variables 

The variables for the present study are: 

(1) Independent variables 

Planned teaching programme about PCR. 

(2) Dependent variables 

Knowledge of staff nurses on PCR 

 

Research Setting 

The study was conducted in KLES Dr. 

Prabhakar Kore Hospital and MRC Nehru 

Nagar Belagavi. This institute had one 

Pediatric Intensive Care Unit (PICU), 

Neonatal Intensive Care Unit (NICU), 

Pediatric General and Surgical Ward. 

 

Research Population 

The target population of the study were 

staff nurses in pediatric wards. 

 

Sample Size and Sampling Technique 

The sample was selected from the nursing 

staff working in KLES Dr. Prabhakar Kore 

Hospital and MRC Nehru Nagar Belagavi. 

A purposive sampling technique was used 

to collect the samples. 

 

Criteria for Selecting the Sample 

Inclusion Criteria 

Nursing staff working in pediatric wards at 

KLES Dr. Prabhakar Kore Hospital and 

MRC Nehru Nagar Belagavi. 

 

Exclusion criteria 

Nursing staff who are on leave at the time 

of data collection. 

 

RESULTS 

Section 1 

 

Table 1. Findings related to the socio-demographic variables of staff nurses. 
Sl. no Socio-demographic variables Percentage (%) 

1 

1.1 

1.2 

1.3 

1.4 

Age in years 

20–25 

26–30 

31–35 

36–40 

 

66.6% 

16.66% 

10% 

6.6% 

2 

2.1 

2.2 

Gender 

Male 

Female 

 

40% 

60% 
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3 

3.1 

3.2 

3.3 

3.4 

Religion 

Hindu 

Muslim 

Christian 

Others 

 

50% 

16.6% 

26.6% 

10% 

4 

4.1 

4.2 

Marital status 

Married 

Unmarried 

 

23.3% 

76.6% 

5 

5.1 

5.2 

5.3 

5.4 

Educational status 

General nursing midwifery 

BSc Nursing 

P.B.BSc Nursing 

M.Sc Nursing 

 

56.6% 

30% 

13.3% 

0% 

6 

6.1 

6.2 

6.3 

6.4 

Experience 

1 year 

2 years 

3 years 

More than 3 years 

 

40% 

20% 

13.3% 

26.6% 

 

Section 2 

 

Table 2. Mean, median, mode, standard deviation, range of knowledge score of subject 

regarding pediatric cardio pulmonary resuscitation. 
Area of analysis Mean Median Mode Standard deviation Range 

Pre-test 11.23 11 13 2.08 14 

Post-test 17.16 17.5 18 1.51 18 

 

 
 

DISCUSSION 

Findings Related to Socio-demographic 

Variables of the Staff Nurses 

The data presented in Table 1 indicated 

that: in this section the researcher analyzed 

and categorized the subjects of study to 

various groups based on the demographic 

variables. 

• The majority of the staff nurses 20 

(66.6%) were in the age group of 20–

25 years, majority 5 (16.66%) were in 

26–30 years, o3 (10%) were in 31-

35years and least 02 (6.6%) were 

above 36 years of age. 

• Most of the staff nurses 18 (60%) were 

females, 12 (40%) are male. 

0

11.23 11

13

2.08

14

0

17.16 17.5 18

1.51

18

Area of analysis Mean Median Mode standard deviation Range

Series1 Series2 Series3
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• Majority of the staff nurses were 

Hindus 15 (50%) and 05 (16.6%) were 

Muslims, and 8 (26.6%) Christians, 

least 3 (10%) of others. 

• Most of the staff nurses 23 (76.6%) 

were unmarried,07 (23.3%) were 

married. 

• Most of the staff nurses 17 (56.6%) 

were GNM staffs, 09 (30%) were BSc 

staffs, 04 (13.3%) were P.B.BSc staffs, 

no MSc staffs. 

• Most of the staff nurses 12 (40%) were 

1-year experiences, 6 (20%) are 2 

years experiences, 4 (13.3%) were 

3year experiences than least 08 

(26.6%) were above 3 years 

experiences. 

 

CONCLUSION 

Based on finding of the study, it is 

concluded that: 

• The data have been collected through 

the multiple choice questionnaire 

method. 

• Level of knowledge was assessed 

among Staff Nurses of K.L.E.S Dr. 

Prabhakar Kore Charitable Hospital 

and MRC Belagavi, Karnataka. 

• Obtained scores analyzed and found 

the range by statistical method. 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

A postpartum period is the period that begins immediately 
after the childbirth and extends upto 6 weeks. It is the time 
after birth in which the mother’s body, including hormone 
levels and uterus size returns to a non
Approximately 25-85% of postpartum women experience 
“blues” for few days and around 7-17% experience clinical 
depression.1 

 

Many primi mothers become anxious after the first delivery of 
a baby. Some of them have excessive worries and suffers from 
severe level of anxiety. These mothers have difficulty in 
enjoying with their babies and are over concerned about minor 
problems. They have unrealistic fear of doing something 
wrong to the baby.2 
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                             A B S T R A C T  
 

 

A study was conducted to assess the level of depression, anxiety and stress among primi 
postnatal mothers with LSCS by using DAS Scale and to find out association between 
selected socio demographic variables and level of Depression, anxiety and stress among 
primi postnatal mothers with LSCS. Research approach used in this study was descriptive 
in nature. Non experimental descriptive research design was used. 30 primi postnatal 
mothers with LSCS admitted in maternity ward of selected hospital in Belagavi, Karnataka 
were included. Purposive sampling technique was used. The result of the study showed that 
Maximum (40%) of the primi postpartum mothers with LSCS are in the age group of 21
years and 13.4% are in the age group of 27-30 years. Most of the them (30%) had 
education upto SSLC level and only 3% was illiterate. Majority of them (83.33%) were 
Hindu and there were no Christian and other religion. Majority (73.33%) of them belongs 
to joint family and 26.67% belongs to nuclear family. Maximum (83.33%) of them were 
housewives and only 3.33% are farmer. Most (53.33%) of them had an income of 5000 to 
10000 and non of them has income of 10000 to 15000. There were equal percentage (50% 
each) for both vegetarian and non vegetarian. The study revealed that 13.33% had mild 
Depression and 3.33% had extreme severe Depression. The study showed that 33.33% had 
severe Anxiety and 10% had mild anxiety. It was also found that 50% had moderate stress 
and 3.34% had extreme severe Stress. The obtained chi square value for the selected 
demographic variables in levels of depression revealed that only calculated chi square 
value for education is more than table value; which means that only education is associated 
with the levels of Depression. The obtained chi square value for the selected demographic 
variables in levels of Anxiety revealed that only calculated chi square value for diet is more 
than table value; which means that only diet is associated with the levels of Anxiety. The 
obtained chi square value for levels of stress revealed that none of the calculate
value for age, education, religion, type of family, occupation, income and diet is more than 
table value; which means that there is no association between the selected demographic 
variables with the levels of Stress. 

    
 
 
 

A postpartum period is the period that begins immediately 
after the childbirth and extends upto 6 weeks. It is the time 

including hormone 
levels and uterus size returns to a non-pregnant state. 

85% of postpartum women experience 
17% experience clinical 

Many primi mothers become anxious after the first delivery of 
a baby. Some of them have excessive worries and suffers from 

iety. These mothers have difficulty in 
enjoying with their babies and are over concerned about minor 
problems. They have unrealistic fear of doing something 

Approximately 10 to 15% of women suffer from postpartum 
mood disorders including postpartum depression, postpartum 
anxiety and postpartum psychosis.
suffering from postpartum depression are found to have higher 
rates of emotional problems, behavioral problems, psychiatric 
problems and hyperactivity.4Women commonly
stress, sadness, anxiety, loneliness or tiredness after the 
childbirth. But among some women, 1 in 7 experiences a 
serious mood disorder i.e. postpartum depression. It doesn’t go 
away on its own. If left untreated, it may last for many weeks 
or months. PPD can affect any of the women and most 
commonly among the women with easy pregnancies, 
problematic pregnancies, first time mothers, etc.
 

NICE warns that the health professionals should be aware that 
women may be unwilling to disclose symptoms 
and other mental health problems or reluctant to engage which 
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Approximately 10 to 15% of women suffer from postpartum 
ng postpartum depression, postpartum 

anxiety and postpartum psychosis.3Children of mother 
suffering from postpartum depression are found to have higher 
rates of emotional problems, behavioral problems, psychiatric 

Women commonly experience 
stress, sadness, anxiety, loneliness or tiredness after the 
childbirth. But among some women, 1 in 7 experiences a 
serious mood disorder i.e. postpartum depression. It doesn’t go 
away on its own. If left untreated, it may last for many weeks 

months. PPD can affect any of the women and most 
commonly among the women with easy pregnancies, 
problematic pregnancies, first time mothers, etc.5 

NICE warns that the health professionals should be aware that 
women may be unwilling to disclose symptoms of depression 
and other mental health problems or reluctant to engage which 
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may be due to fear of stigma, fear that baby may be taken into 
care, concern that they will be perceived as poor mother, etc.
 

MATERIAL AND METHODS 
 

The present study was conducted to assess the 
depression, anxiety and stress among primi postnatal mothers 
with LSCS by using DAS Scale and to find out association 
between selected socio demographic variables and level of 
Depression, anxiety and stress among primi postnatal mothers 
with LSCS. Research approach used in this study was 
descriptive in nature. Non experimental descriptive research 
design was used. 30 primi postnatal mothers with LSCS 
admitted in maternity ward of selected hospital in
Karnataka were included. Purposive sampling technique was 
used. DAS Scale was used to collect the data. The tool used 
the study consists of two parts:  
 

1. Socio demographic data 
2. DAS Scale 

 

The data obtained was analyzed in terms of descriptive and 
inferential statistics. 
 

RESULTS 
 

SECTION-A: Findings Related To Socio Demographic 
Variables. 
 

Table 1 Frequency and percentage distribution of Primi Postpartum 
Mothers with LSCS according to socio-demographic variables:

N=30 
 

 

Demographic variables of the samples included in the present 
study were: age, education, religion, type of family, 
occupation, income and diet. 
 

The above table showed that maximum (40%) of the primi 
postpartum mothers with LSCS are in the age group of 21
years and 13.4% are in the age group of 27-
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there were no Christian and other religion. Majority (73.33%) 
of them belongs to joint family and 26.67% belongs to nuclear 
family. Maximum (83.33%) of them were housewives and 
only 3.33% are farmer. Most (53.33%) of them had an income 
of 5000 to 10000 and none of them has income of 10000 to 
15000. There was equal percentage of both vegetarian and non 
vegetarian. 
 

Graph 1 A column graph showing percentage distribution of the primi 
postpartum mothers wi

Graph 2 A conical graph showing percentage distribution of the primi 
postpartum mothers with LSCS by education.

 

Graph 3 A cylindrical graph showing percentage distribution of the primi 
postpartum mothers with LSCS by religion.
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Graph 4 A Pyramid graph showing percentage distribution of the primi 
postpartum mothers with LSCS by the Type of Family.

 

Graph 5 A Pie diagram showing percentage distribution of the primi 
postpartum mothers with LSCS by the Occupation.

 

 

Graph 6 A Pie diagram showing percentage distribution of the primi 
postpartum mothers with LSCS by the Income.
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A Pyramid graph showing percentage distribution of the primi 
postpartum mothers with LSCS by the Type of Family. 

 

A Pie diagram showing percentage distribution of the primi 
postpartum mothers with LSCS by the Occupation. 

 

diagram showing percentage distribution of the primi 
postpartum mothers with LSCS by the Income. 

Graph 7 A Bar diagram showing percentage distribution of the primi 
postpartum mothers with LSCS by the Diet.
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Table 3 Frequency and percentage distribution of level of 
depression by using DAS Scale among Primi Postpartum 
mothers with LSCS. 
 

Table 3 revealed that 13.33% had mild Depress
had extreme severe Depression.

Graph 8 A Line graph showing levels of Depression among Primi postpartum 
Mothers with LSCS
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Table 4 Frequency and percentage distribution of level of Anxiety by 
using DAS Scale among Primi Postpartum mothers with LSCS.

N=30     
 

 

Table 4 revealed that 33.33% had severe Anxiety and 10% 
had mild anxiety.  

 

 

Graph 9 A Pie Diagram showing levels of Anxiety among Primi postpartum 
Mothers with LSCS. 

 

Table 5 Frequency and percentage distribution of level of Stress by 
using DAS Scale among Primi Postpartum mothers with LSCS.

 

 

Table 5 revealed that 50% had moderate stress and 3.34% had 
extreme severe Stress. 
 

 

Graph 10 A Line graph showing levels of Stress among Primi postpartum 
Mothers with LSCS. 
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Frequency and percentage distribution of level of Anxiety by 
mothers with LSCS.   

        

revealed that 33.33% had severe Anxiety and 10% 

 

A Pie Diagram showing levels of Anxiety among Primi postpartum 

of level of Stress by 
using DAS Scale among Primi Postpartum mothers with LSCS. N=30 

 

revealed that 50% had moderate stress and 3.34% had 

 

A Line graph showing levels of Stress among Primi postpartum 

Table 6 revealed that only calculated chi square value for 
education is more than table value; which means that only 
education is associated with the levels of Depression.
 

DISCUSSION 
 

The findings of the study have been discussed under the 
following headings: 
 

Findings Related To Socio Demographic Variables
 

Age 
Maximum (40%) of the primi postpartum mothers with LSCS 
are in the age group of 21-23 years and 13.4% are in the age 
group of 27-30 years. 
Education 
 

Most of the them (30%) had education upto SSLC level and 
only 3% was illiterate. 
 

Religion 
 

Majority of them (83.33%) were Hindu and there were no 
Christian and other religion. 
 

Type of family 
 

Majority (73.33%) of them belongs to joint family and 26.67% 
belongs to nuclear family. 
 

Occupation 
 

Maximum (83.33%) of them were housewives and only 3.33% 
are farmer. 
 
Income 
 

Most (53.33%) of them had an income of 5000 to 10000 and 
none of them has income of 10000 to 15000.
 

Diet 
 

There were equal percentage (50% each) for both vegetarian 
and non vegetarian. 
 

The present study is supported by the study conducted by Kole 
U and Devulkar N. to assess the level of depression, anxiety, 
stress among primi postnatal mothers in a view to develop 
health education pamphlet.  
 
 

Table 7 revealed that only calculated chi square value for diet 
is more than table value; which means that only diet is 
associated with the levels of Anxiety.
 
Table 8 revealed that none of the calculated chi square value 
for age, education, religion, type of family, occupation
and diet is more than table value; which means that there is no 
association between the selected demographic variables with 
the levels of Stress. 
 

The study revealed that majority 60% were in the age group of 
21-30yrs, 100% had primary education, 
Hindus and 62% of the subjects had income of Rs.4000
monthly. 
 

Findings Related To Association Between Demographic 
Variables And Level of Depression, Anxiety And Stress 
Among Primi Postnatal Mothers With Lscs

 

The study revealed that 13.33% had mild Depression and 
3.33% had extreme severe Depression. The study showed that 
33.33% had severe Anxiety and 10% had mild anxiety. 
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revealed that only calculated chi square value for 
education is more than table value; which means that only 
education is associated with the levels of Depression. 

The findings of the study have been discussed under the 

Findings Related To Socio Demographic Variables 

Maximum (40%) of the primi postpartum mothers with LSCS 
23 years and 13.4% are in the age 

education upto SSLC level and 

Majority of them (83.33%) were Hindu and there were no 

Majority (73.33%) of them belongs to joint family and 26.67% 

Maximum (83.33%) of them were housewives and only 3.33% 

Most (53.33%) of them had an income of 5000 to 10000 and 
none of them has income of 10000 to 15000. 

There were equal percentage (50% each) for both vegetarian 

The present study is supported by the study conducted by Kole 
U and Devulkar N. to assess the level of depression, anxiety, 
stress among primi postnatal mothers in a view to develop 

only calculated chi square value for diet 
is more than table value; which means that only diet is 
associated with the levels of Anxiety. 

revealed that none of the calculated chi square value 
for age, education, religion, type of family, occupation, income 
and diet is more than table value; which means that there is no 
association between the selected demographic variables with 

The study revealed that majority 60% were in the age group of 
30yrs, 100% had primary education, 86% of them were 

Hindus and 62% of the subjects had income of Rs.4000-6000 

Findings Related To Association Between Demographic 
Variables And Level of Depression, Anxiety And Stress 
Among Primi Postnatal Mothers With Lscs 

13.33% had mild Depression and 
3.33% had extreme severe Depression. The study showed that 
33.33% had severe Anxiety and 10% had mild anxiety.  
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Table 6 Association between demographic variables and level of Depression among Primi postpartum mothers with LSCS. 
 

SN. Demographic variable Normal Mild Moderate Severe Extremely Severe Cal. Val Tab Val Df 
1. Age         
 18-20yrs 6 2 0 1 0 

16.254 21.026 12 
 21-23yrs 10 1 0 1 0 
 24-26yrs 3 1 1 0 0 
 27-30yrs 2 0 1 0 1 

2. Education         
 Illiterate 0 0 0 1 0 

50.596 31.410 20 

 Primary 4 1 0 0 0 
 SSLC 7 1 0 1 0 
 PUC 6 1 1 0 0 
 Graduate 3 1 1 0 0 
 Postgraduate 1 0 0 0 1 

3. Religion         
 Hindu 17 3 2 2 1 

0.612 21.026 12 
 Muslim 4 1 0 0 0 
 Christian 0 0 0 0 0 
 Others 0 0 0 0 0 

4. Type of Family         
 Joint Family 14 4 1 2 1 

3.536 9.488 4 
 Nuclear Family 7 0 1 0 0 

5. Occupation         
 House wife 17 4 1 2 1 

9.318 31.410 20 

 Farmer 1 0 0 0 0 
 Government Job 2 0 0 0 0 
 Private Job 1 0 1 0 0 
 Business 0 0 0 0 0 
 Others 0 0 0 0 0 

6 Income         
 Below Rs. 50000 6 3 1 2 0 

17.373 21.026 12 
 Rs.50000-10000 14 1 0 0 1 
 Rs.10000-15000 0 0 0 0 0 
 Rs.15000 above 1 0 1 0 0 

7. Diet         
 Vegetarian 8 3 1 2 1 

5 9.488 4 
 Non Vegetarian 13 1 1 0 0 

 

Table 7 Association between demographic variables and level of Anxiety among Primi postpartum mothers with LSCS 
 

SN. Demographic variable Normal Mild Moderate Severe Extremely Severe Cal. Val Tab Val Df 
1. Age         
 18-20yrs 1 2 0 3 3 

16.355 21.026 12 
 21-23yrs 1 1 5 4 1 
 24-26yrs 2 0 2 1 0 
 27-30yrs 5 3 8 9 5 

2. Education         
 Illiterate 0 0 0 0 1 

14.292 31.410 20 

 Primary 1 0 1 3 0 
 SSLC 2 1 1 3 2 
 PUC 1 1 3 2 1 
 Graduate 1 1 2 1 0 
 Postgraduate 0 0 1 0 1 

3. Religion         
 Hindu 0 0 2 3 0 

6.368 21.026 12 
 Muslim 5 3 6 6 5 
 Christian 0 0 0 0 0 
 Others 0 0 0 0 0 

4. Type of Family         
 Joint Family 3 2 6 6 5 

3.353 9.488 4 
 Nuclear Family 2 1 2 3 0 

5. Occupation         
 House wife 3 3 7 7 5 

8.467 31.410 20 

 Farmer 0 0 0 1 0 
 Government Job 1 0 1 0 0 
 Private Job 1 0 0 1 0 
 Business 0 0 0 0 0 
 Others 0 0 0 0 0 
6 Income         
 Below Rs. 50000 2 3 1 2 4 

12.141 21.026 12 
 Rs.50000-10000 3 0 6 6 1 
 Rs.10000-15000 0 0 0 0 0 
 Rs.15000 above 0 0 1 1 0 

7. Diet         
 Vegetarian 2 2 3 3 5 

74.076 9.488 4 
 Non Vegetarian 3 1 5 6 0 
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It was also found that 50% had moderate stress and 3.34% had 
extreme severe Stress. 
 

The obtained chi square value for the selected demographic 
variables in levels of depression revealed that only calculated 
chi square value for education is more than table value; which 
means that only education is associated with the levels of 
Depression. 
 

The obtained chi square value for the selected demographic 
variables in levels of Anxiety revealed that only calculated chi 
square value for diet is more than table value; which means 
that only diet is associated with the levels of Anxiety. 
 

The obtained chi square value for levels of stress revealed that 
none of the calculated chi square value for age, education, 
religion, type of family, occupation, income and diet is more 
than table value; which means that there is no association 
between the selected demographic variables with the levels of 
Stress. 
 

The present study is supported by the study conducted by Kole 
U and Devulkar N. to assess the level of depression, anxiety, 
stress among primi postnatal mothers in a view to develop 
health education pamphlet. The study revealed that 44% had 
moderate depression, 3% had extremely severe level of 
depression. Thirty percent had moderate level of anxiety and 
10% had mild level of anxiety. Twenty four percent had mild 
stress and 21% had moderate level of stress. There was 
significant association between demographic variables and 
level of depression, anxiety and stress among primi postnatal 
mothers.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 
 

Based on the findings of the study, the following conclusions 
were drawn: 
 

1. Maximum (40%) of the primi postpartum mothers with 
LSCS are in the age group of 21-23 years and 13.4% 
are in the age group of 27-30 years. 

2. Most of the them (30%) had education upto SSLC level 
and only 3% was illiterate. 

3. Majority of them (83.33%) were Hindu and there were 
no Christian and other religion. 

4. Majority (73.33%) of them belongs to joint family and 
26.67% belongs to nuclear family. 

5. Maximum (83.33%) of them were housewives and only 
3.33% are farmer. 

6. Most (53.33%) of them had an income of 5000 to 10000 
and none of them has income of 10000 to 15000. 

7. There were equal percentage (50% each) for both 
vegetarian and non vegetarian. 

8. The study revealed that 13.33% had mild Depression 
and 3.33% had extreme severe Depression. The study 
showed that 33.33% had severe Anxiety and 10% had 
mild anxiety. It was also found that 50% had moderate 
stress and 3.34% had extreme severe Stress. 

9. The obtained chi square value for the selected 
demographic variables in levels of depression revealed 
that only calculated chi square value for education is 
more than table value; which means that only education 
is associated with the levels of Depression. 

10. The obtained chi square value for the selected 
demographic variables in levels of Anxiety revealed 
that only calculated chi square value for diet is more 

Table 8 Association between demographic variables and level of Stress among Primi postpartum mothers with LSCS. 
 

SN. Demographic variable Normal Mild Moderate Severe Extremely Severe Cal. Val Tab Val Df 
1. Age         
 18-20yrs 1 1 4 3 0 

14.955 21.026 12 
 21-23yrs 1 0 8 3 0 
 24-26yrs 0 1 2 1 1 
 27-30yrs 1 1 2 0 0 

2. Education         
 Illiterate 0 0 0 1 0 

18.39 31.410 20 

 Primary 1 0 1 1 0 
 SSLC 1 0 8 0 0 
 PUC 1 1 4 3 1 
 Graduate 1 2 0 2 0 
 Postgraduate 0 0 2 0 0 

3. Religion         
 Hindu 4 3 12 6 0 

7.47 21.026 12 
 Muslim 0 1 3 0 1 
 Christian 0 0 0 0 0 
 Others 0 0 0 0 0 

4. Type of Family         
 Joint Family 3 3 13 3 0 

8.570 9.488 4 
 Nuclear Family 1 0 2 4 1 

5. Occupation         
 House wife 2 3 13 6 1 

9.773 31.410 20 

 Farmer 0 0 1 0 0 
 Government Job 1 0 1 0 0 
 Private Job 1 0 0 1 0 
 Business 0 0 0 0 0 
 Others 0 0 0 0 0 
6 Income         
 Below Rs. 50000 2 2 4 4 0 

6.57 21.026 12 
 Rs.50000-10000 2 0 9 3 1 
 Rs.10000-15000 0 0 0 0 0 
 Rs.15000 above 0 1 2 0 0 

7. Diet         
 Vegetarian 2 3 6 4 0 

6.058 9.488 4 
 Non Vegetarian 2 0 9 3 1 
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than table value; which means that only diet is 
associated with the levels of Anxiety. 
 

The obtained chi square value for levels of stress revealed that 
none of the calculated chi square value for age, education, 
religion, type of family, occupation, income and diet is more 
than table value; which means that there is no association 
between the selected demographic variables with the levels of 
Stress. 
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Does the mother’s age at childbirth play any role in her child’s intelligence? 

 

• Dec 21, 2015, as per the data of British kids, it is confirmed. 

• Over an extended period, information was gathered by using 18000 children. 

Research was done by researchers from the London School of Economics state that 

“kids born to first time moms in their 30’s has better cognitive scores and behavior 

outcomes than first born children with mothers in their 20’s”.  

• “The Times Health” published in 19th Dec 2015 by Tom Whipple, he stated that in 

his article to start a family in your 30’s and your children are likely to be cleverer.  

• According to both the above articles stated that, first child in their 30’s has smarter 

and healthier babies.  

• Journal from Bio-demography and Social Biology concluded that child’s born to 

women in their 30’s is more likely to be intelligent, score higher in cognitive testing 

than women of 20’s or 40’s  

• Example for first time mothers in their 30’s: have planned their pregnancies, more 

educated, higher incomes, stable relationships, healthier lifestyles, seek prenatal care 

earlier.  

• Women in 40’s tends to breast feed their children more and play less. So, they might 

have obese children.  

• Study by Jenny Hope, May 2012, children of mothers over 40’s are healthier, more 

intelligent, vaccinated and less likely to have accidents. Additionally, she added their 

IQ test score higher; they develop broader vocabulary from a young age.  

• Women who are delaying their motherhood, for them it is good news.  

• Latest research shows that advantages for older mothers possibly due to their greater 

experience and maturity.  

• According to researchers at the Institute of Child Health University College London 

report, “older mothers can make better parents”. May be because of less impulsive, 

calmer and more life experience.  

• Study done by Randy in 2014 (Health Day News) concluded that, women aged 35 and 

more face a lower risk of having children with birth defects.  
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Do the children, who have parents with more resources to offer, are likely to be 

intelligent?  

• Kid’s parents with more resources (good schools, tutors, high quality nutrition etc.) 

are better when it come to school and tests.  

• Book Learning and Intelligence really the same thing? Jacqueline Cote answers “it is 

not so because the two children I had in my 20’s are honor students”  

• Care giving in the first place is child’s advantage from having the family resources.  

• Research shows that there is a myth that, mothers who return to work believe their 

milk is essential to their babies’ future intellect.  

• Babies have higher intelligence, who were breast fed than bottle fed. Reason for the 

correlation is in the mother’s brain, not her breast.  

• Intelligent parents provide more stimulating environment and pass their genes. So 

smart mothers have smart babies.  

• Environment and resources support baby’s intellectual development.  

• Adopted children, who are not breast fed have higher IQ. Why? Because of the better 

family environment.  

• Family’s socioeconomic status is the key factor in the development.  

• In middle - class family are good enough to allow most children to approach their full 

genetic potential.  

• Low social status often means economic insecurity, unsafe neighborhoods and chaotic 

households and it means increased secretion of stress hormones.  

• Families with modest means and effective strategies help a baby’s brain growth.  

• Communicating with their social circle is the best way to learn.  

• Training the mothers to be more responsive to their babies tend to improve cognitive 

development.  

 

 

First born had higher IQ’s and were perfectionist while later born had higher grades 

and were more extroverted. Is it a myth and belief or is it proved to be scientifically 

correct?  

• Generally, first born child is responsible, middle are people pleasers and youngest 

ones are attention seekers.  

• Evidence for a link between birth order and personality even scientists have failed to 

find.  

• Recent study by National Academy of Sciences and data was taken from 20000 

individuals, concludes that birth order does matter when it comes to IQ.  

• The first born usually has the  

• Undivided attention of their parents for first born for some time. Even mother’s 

nutritional score is good in initial stage than later born.  

• According to Francis Galton, Alfred Adler and Frank Sulloway, first born receives the 

most attention, care, love in the beginning and have burden to look after younger 

siblings. Recent study from three longitudinal studies from US, UK and Germany 

proved that, first born had higher IQ than 2nd born siblings and 2nd born had higher 

IQ than 3rd born and so on.  

• It is because parents had more time to give in the early cognitive and language 

development of the first born and also older siblings are “teachers” to younger 

siblings.  

• Power of the sibling bond, positive sibling ties and interactions can facilitate cognitive 

development.  

• Jealously and rivalry presents between siblings and documented since ancient times.  
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• Spacing between siblings is too short (less than 2 years), it will cause risk factor of 

poor bonding of mother with any of them, also makes more impact in the child’s IQ 

because “bigger the family size, lower is the kid’s IQ”.  

 

What is the optimal birth spacing between children?  

• According the traditional cultures, proper spacing between children was necessary to 

ensure that younger siblings were as healthy and smart as the first. Minimum time 

was 2.5 -03 yrs.  

• Columbian researchers found in an analysis of 67 studies between 1966 & 2006, that 

pregnancy intervals shorter than 18 months increased the risk of low birth weight, pre-

term birth and small size for gestational age. Intervals longer than 59 months or 5 yrs 

increased for the same problems.  

• Modern notion “2 years between children is best” is clearly a fallacy and very 

dangerous for the health of younger siblings.  

• Todays until the previous child celebrates his/hers second birthday based on this 

research; women should really not try to get pregnant again.  

• Women must take an active role in proper spacing and refilling their nutritional stores 

of the fat-soluble vitamins like A and D in order to ensure that their younger children 

are as capable and healthy as their first. These 2 nutrients are critical to optimal fetal 

development. Particularly the brain and other vital organs.  

• Proper spacing preserves the long-term health of the mother.  

 
  

Do babies born naturally have higher IQ’s than those delivered by caesarean section?  

• According to recent research when women give birth naturally, there are higher levels 

of a special protein in baby’s brains that helps boost intelligence as they develop. 

Scientists at Yale University in the US say that the increased levels of the protein 

called UCP2 in babies born naturally could help foster their short-term and long-term 

memories.  

• After studying the hippocampus region in the brains of mice born naturally and by 

caesarean, they made the discovery.  

• Mice born by C-section were found to have lower levels of UCP2 and as a result 

suffered impaired adult behaviors.  
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ABSTRACT 

 

Objective: To knowledge regarding ICDS 

programme among mothers of under-five 

Children. 

Methods Pre-experimental study was carried 

over a period of 3 on 30 mothers of under-five 

children in Ramanagar Village, Belagavi 

Karnataka. All 30 mothers enrolled in study.  

Results: The study findings reveals that the 

overall pre test mean knowledge scores as 

33.5% and the post test knowledge scores as 

72.3%. The mean enhancement score was found 

to be 38.8%. The statistical results established 

significant at 5% level (t=52.09*) indicating the 

effectiveness of structured teaching programme 

in enhancing the knowledge of respondents. 

Conclusion: Structured Teaching Programme is 

the best methods to improve the knowledge on 

ICDS Programme among mothers of under-five 

children. 

 

Keywords: Assess, Structure teaching 

programme, knowledge, Mothers of under-five 

children, ICDS Programme. 

 

INTRODUCTION 

India is the second most populated 

and the seventh largest country in the world. 

A special demographic feature of our 

country is that it has a sizeable proportion of 

young population. One-sixth of India's 

population falls in the 0-6 years age group. 

Thus children and young adults are 

dominant and this leads to an unfavourable 

age structure with a large population of 

juvenile population. 

In spite of all the developmental 

efforts and achievements of the successive 5 

year plans, we are still not a healthy nation. 

The input mortality rate is still high in our 

country. An extremely high percentage of 

the child population suffers childhood 

diseases such as malnutrition, pneumonia. 

gastro-intestinal disorders, respiratory 

infections etc. A vast majority of pregnant 

and nursing mothers, especially belonging 

to the low socio-economic group live on 

diets which are inadequate. The percentage 

of drop outs from the school system is 

extremely high. Thus, it has become 

essential to promote the development of the 

ICDS scheme Children are the first call on 

agenda of human resource development – 

not only because young children are the 

most vulnerable, but because the foundation 

for lifelong learning and human 

development is laid in these crucial early 

years. It is now globally acknowledged that 

investment in human resources development 

is a pre-requisite for economic development 

of any nation. 
[1]

 

India is the home to the largest child 

population in the world. "The development 

of children is the first priority on the 

country’s development agenda, not because 

they are the most vulnerable, but because 

they are our supreme assets and also the 

future human resources of the country". In 
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these words, our Tenth Five Year Plan 

(2002-07) underlines the fact that the future 

of India lies in the future of Indian children. 

The first six years of a child’s life 

are most crucial as the foundations for 

cognitive, social, emotional, physical, motor 

and psychological development are laid at 

this stage. . Child survival, growth and 

development, has to be looked at as a 

holistic approach, as one cannot be achieved 

without the others. There have to be 

balanced linkages between education, health 

and nutrition for proper development of a 

child. 

As per Census of India 2001, there 

are 157.86 million children below six years 

of age, and many of them have inadequate 

access to health care, nutrition, sanitation, 

child care, early stimulation, etc. To ensure 

that all young children, even those from 

vulnerable sections of society have access to 

their basic rights, ICDS was launched in 

1975 to provide a package of services to 

ensure their holistic development. 

The objectives of ICDS are to 

improve the nutritional and health status of 

children in the age-group 0-6 years, to lay 

the foundation for proper psychological, 

physical and social development of the 

child, to reduce the incidence of mortality, 

morbidity, malnutrition and school dropout, 

to achieve effective co-ordination of policy 

and implementation amongst the various 

departments to promote child development; 

and to enhance the capability of the mother 

to look after the normal health and 

nutritional needs of the child through proper 

nutrition and health education.
 [3]

 

 Today, ICDS Scheme represents one 

of the world’s largest and most unique 

programmes for early childhood 

development. ICDS is the foremost symbol 

of India’s commitment to her children. 

ICDS provides services like supplementary 

nutrition, immunization, health check up, 

referral services, preschool non-formal 

education, and nutrition & health education 

to young children and their mothers. ICDS 

also empowers mothers to take better care 

of their children. 
[1]

 

The ICDS program provides an 

integrated approach for converging all the 

basic services for improved childcare, early 

stimulation and learning, health and 

nutrition, water and environmental 

sanitation aimed at the young children, 

expectant and lactating mothers, other 

women and adolescent girls in a 

community. ICDS program is the reflection 

of the Government of India to effectively 

improve the nutrition and health status of 

underprivileged section of the population 

through direct intervention mechanism. 
[4]

 

During the Eleventh Five Year Plan 

(2007-2012), nutritionally backward states 

would be the focus of special attention, and 

micronutrient supplementation/ fortification 

would be used as a strategy to combat 

specific micronutrient deficiencies. The 

involvement of Panchayats, women’s self 

help groups (SHGs), NGOs, corporate and 

business houses, and other civil society 

organizations usher in public-private 

partnership in the true spirit of the concept.
 

[2]
 

 

MATERIALS AND METHODS 

This was Pre-experimental study 

carried out at Ramanagar Village, Belagavi 

Karnataka for a period of 3 months. The 

study was approved by the institutional 

research committee. 

The tool used for the data collection 

consisted of: The self administered 

structured questionnaire to assess the 

effectiveness of structured teaching 

programme on knowledge regarding ICDS 

Programme among mothers of under-five 

children at Ramanagar Village, Belagavi 

Karnataka. 

 

Tool was divided into two parts section I & 

section II 

Section I - Demographic data 

Section II - Self administered structured 

questionnaire on ICDS Programme 

RESEARCH DESIGN: 

Pre- Experimental one group pretest posttest 

research design has been adopted for the 

present study. 
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RESULTS 

Analysis of the data shows that 

majority of Plywood Industry workers in 

Pretest knowledge score was inadequate 

86.66% (>50 %), Moderate 13.34% (<50 %) 

and Adequate was 0.0% (> 75 %). 

 But in post test 63.0% of them had 

moderate knowledge (51-75 %), 36.67% of 

them had adequate knowledge (< 50 %) and 

none of them had inadequate knowledge (≤ 

50 %), which indicates that the Structured 

Teaching Programme improved the 

knowledge of mothers of under-five 

children regarding ICDS Programme. 

 

Major Findings Of The Study were: 

Descriptive and inferential statistics had 

been used for data analysis. The data was 

presented in the form of tables and 

diagrams. Data was analyzed by computing 

mean, standard deviation, t value and Chi - 

square test. 

 

Significant Findings Of the Study 

Demographic Data Of The Respondent 

Age: 

Majority 60% were in the age group of 20-

30 and 40% were 31-40 years. 

Marital Status: 

Maximum number of respondents 86.5 % 

we are married, and 10.0% widow. 

Educational status: 

50% of samples are studied 6-10
th

std and 

43.33% samples are studied 5-10
th

std and 

6.66% are PUC& above. 

Religion: 

Majority 66.66% of the respondents were 

belongs to Hindu religion and 33.33% from 

Muslim religion. 

Type of family: 

Majority of respondents 56.66 % belongs to 

nuclear family followed by 43.33 % of the 

respondents were from joint family. 

Monthly Income: 

The maximum number of respondents 

83.33% were had monthly income below 

Rs. 15,000 and minimum number of 

respondents 13.33% had a family income 

between Rs. 20,000-25,000 

 

Association between knowledge scores 

with selected demographic variables: 

The present study was analysed the no 

significant association between pre test and 

post knowledge scores with demographic 

variables. 

 
Table 1: Mean, standard deviation and t value regarding over all Pre test and Post test Knowledge on ICDS programme. N=30 

Aspects Max. 
Score 

Respondents Knowledge  Paired  
‘t’ Test Mean SD Mean (%) SD (%) 

Pre test 20 6.7 3.34 33.5% 16.7%  

15.70* Post test 20 14.46 2.53 72.3% 12.6% 

Enhancement 20 7.76 2.71 38.8% 13.5%  

Significant at 5% level, t (0.05,29df ) = 2.05 
 

The data presented shows that overall mean 

percentage of post-test knowledge score was 

14.46(72.3%) with 2.53(12.6%) SD 

significantly higher than overall mean of 

pre-test knowledge score was 6.7(33.5%) 

with 3.34(16.7%) SD. There was an 

enhancement of 7.76(38.8%) mean with 

2.71(13.5%) SD. ‘t’ value computed 

between pre-test and post-test knowledge 

score is statistically significant (t (Cal) = 

15.70, table value t (29) = 2.05, p <0.05 ). 

The calculated ‘t’ value was greater than 

table value. Hence research hypothesis was 

accepted. 

 

DISCUSSION 

 
 

The discussion is accordance with 

the objectives and hypotheses of the study 



Sanjeev Badli et.al. A Study to Assess the Effectiveness of Structured Teaching Programme on Knowledge 

Regarding ICDS Programme among Selected Mothers of Under-Five Children 

                    International Journal of Science and Healthcare Research (www.ijshr.com)  159 

Vol.4; Issue: 3; July-September 2019 

to evaluate the effectiveness of structured 

teaching programme on ICDS Programme 

among mothers of under-five children. 

Demographic variables: Majority of the 

female adults were in the age group of 20-

30 years, 86.66% of the respondents found 

to be married, 50% of the respondents 

educational status was 6-10thstd, 66.66% of 

the respondents belongs to Hindu religion 

and 33.33% from Muslim, Majority 56.66% 

of the respondents were nuclear family back 

ground, Majority 83.33% of female adult 

monthly income is below Rs.15,000/, 

76.66% of the respondents does not have the 

previous knowledge on ICDS programme, 

13.33% of the respondents’ source of 

information is mass media 

In the present study Pretest knowledge score 

was inadequate 86.66% (>50 %), Moderate 

13.34% (<50 %) and Adequate was 0.0% 

(>75 %). 

 But in post test 63.0% of them had 

moderate knowledge (51-75 %), 36.67% of 

them had adequate knowledge (< 50 %) and 

none of them had inadequate knowledge 

(≤50 %). 

 The present study revealed that there 

is lack of appropriate information on ICDS 

programme among mothers of under five 

children Thus Structured Teaching 

Programme was conducted. 

According to stated hypothesis (H1) 

the overall mean knowledge in pretest was 

found to be 33.5%and mean knowledge in 

post test was 72.3%, the mean knowledge 

enhancement was found to be 38.8%. 

Hence, the stated hypothesis H1is accepted 

because there was a significant (5% level) 

improvement in knowledge scores of 

mothers of under five children after 

administration of the structured teaching 

programme. 

 

CONCLUSION 

The findings of final study revealed 

that there was a significant gain in 

knowledge scores of the mothers of under-

five children after the session of STP at 0.05 

level. The study concluded that STP had a 

great potential for accelerating the 

awareness regarding ICDS programme.  
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INTRODUCTION 
 

“The deeper and more efficient that our breathing is, the purer 
is the blood, and this in itself must result in better health”.      
                                               

-  Ron Willey 
 

Bronchial asthma is also common occupational lung disease in 
textile industry. In the textile industry several agents such as 
cotton dust and dyes may cause occupational asthma. 
According to a review work-related asthma risk in textile 
industries is considerable.  Authors opined that early diagnosis, 
elimination or reduction of exposure to the offending agent 
and early use of convenient therapy according to disease 
severity may play an important role in the prevention of long
term persistence of asthma. Occupational asthma can be 
prevented by reducing dust level, arranging work station, 
providing occupational rehabilitation facilities etc.
 

 

Asthma control is achievable for nearly every patient. “With 
proper medical care, healthy environments and better

International Journal of Current Advanced Research
ISSN: O: 2319-6475, ISSN: P: 2319-6505, 
Available Online at www.journalijcar.org
Volume 8; Issue 12 (B); December 2019
DOI: http://dx.doi.org/10.24327/ijcar.2019
 

Copyright©2019 Harish Deyannavar and Preeti Bhupali
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
 

Article History: 
Received 12th September, 2019 
Received in revised form 23rd  

October, 2019 
Accepted 7th November, 2019 
Published online 28th December, 2019 

 
Key words: 

 

Assess It refers to an activity to estimate the 
outcomes of the self administered questionnaire 
on knowledge regarding bronchial 

*Corresponding author: Harish Deyannavar 
Kle Institute of Nursing Sciences Belagavi India

 

 

 

 
 

 
 

A DESCRIPTIVE STUDY TO ASSESS THE KNOWLEDGE REGARDING BRONCHIAL ASTHMA 
AMONG INDUSTRIAL WORKERS WORKING AT TEXTILE INDUSTRY IN

 

Harish Deyannavar and Preeti Bhupali 
 

Kle Institute of Nursing Sciences Belagavi India 
   

                             A B S T R A C T  
 

 

Bronchial asthma, a Greek word meaning- "panting", is a common chronic inflammatory 
disease of the airways characterized by variable and recurring symptoms, reversible airflow 
obstruction, and bronchospasm. Symptoms include wheezing, coughing, chest tightness, 
and breathlessness. Asthma attacks all age groups irrespective of the gender.
According to World Health Organizationbetween 100-150 million people 
roughly the population of Russian Federation-suffer from asthma, the number is still rising. 
Worldwide, deaths from asthma have reached over 18000 /a year. Studies show that 1 in 7 
children, and 1 in 12 adults, suffer from asthma. 
Objectives of the Study 
To assess the level of knowledge regarding bronchial asthma among industrial workers.
Methods 
The descriptive study was conducted using structured knowledge questionnaires. 
Demographic variables analyzed for the study are age, gender and 
The study was conducted among 60 industrial workers  of selected textile industry of 
Belagavi city. Non probability purposive sampling technique was used for the selection of 
samples. The structured knowledge questionnaires were used as data col
data was tabulated and analyzed according to the objectives of the studies using descriptive 
statistical method. 
Finding of the study 
The study revealed that most of the workers (73.33%) had average knowledge, 15% had 
good knowledge and least 11.67% had poor knowledge score regarding bronchial asthma
Interpretation and Conclusion 
The study findings were interpreted by descriptive statistics. The study is very much 
effective to assess the knowledge regarding bronchial asthma among industria

      
 
 
 

“The deeper and more efficient that our breathing is, the purer 
is the blood, and this in itself must result in better health”.       

Bronchial asthma is also common occupational lung disease in 
textile industry. In the textile industry several agents such as 
cotton dust and dyes may cause occupational asthma. 

related asthma risk in textile 
erable.  Authors opined that early diagnosis, 

elimination or reduction of exposure to the offending agent 
and early use of convenient therapy according to disease 
severity may play an important role in the prevention of long-

upational asthma can be 
prevented by reducing dust level, arranging work station, 
providing occupational rehabilitation facilities etc.4 

Asthma control is achievable for nearly every patient. “With 
proper medical care, healthy environments and better-informed 

patients, asthma can be controlled and people can live active 
life”. Health Care providers are increasingly shifting asthma 
management from treating acute attacks to achieving symptom 
control to return patients to full functioning and improve their 
quality of life.2 

 

Problem Statement 
  

“A study to assess the level of knowledge regarding bronchial 
asthma among workers at selected 
Karnataka”. 
 

Objectives of the Study 
 

To assess the knowledge level of textile workers regarding  
bronchial asthma. 
 

Hypotheses of the Study 
 

H1: There will be a average level of knowledge regarding 
bronchial asthma in industrial workers.
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BRONCHIAL ASTHMA 
AMONG INDUSTRIAL WORKERS WORKING AT TEXTILE INDUSTRY IN BELAGAVI CITY 

 

"panting", is a common chronic inflammatory 
disease of the airways characterized by variable and recurring symptoms, reversible airflow 

n, and bronchospasm. Symptoms include wheezing, coughing, chest tightness, 
and breathlessness. Asthma attacks all age groups irrespective of the gender. 

150 million people around the globe-
suffer from asthma, the number is still rising. 

Worldwide, deaths from asthma have reached over 18000 /a year. Studies show that 1 in 7 

To assess the level of knowledge regarding bronchial asthma among industrial workers. 

The descriptive study was conducted using structured knowledge questionnaires. 
Demographic variables analyzed for the study are age, gender and diagnosis. 
The study was conducted among 60 industrial workers  of selected textile industry of 
Belagavi city. Non probability purposive sampling technique was used for the selection of 
samples. The structured knowledge questionnaires were used as data collection tool. The 
data was tabulated and analyzed according to the objectives of the studies using descriptive 

The study revealed that most of the workers (73.33%) had average knowledge, 15% had 
east 11.67% had poor knowledge score regarding bronchial asthma 

The study findings were interpreted by descriptive statistics. The study is very much 
effective to assess the knowledge regarding bronchial asthma among industrial workers. 
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 Assumptions  
 

 The textile workers may be unaware of prevention and 
management of bronchial asthma. 

 The knowledge level of textile workers regarding 
prevention and management of bronchial asthma can be 
measured by self administered questionnaire. 

 

Operational Definitions   
 

Assess 
 

It refers to an activity to estimate the outcomes of the self 
administered questionnaire on knowledge regarding bronchial 
asthma.  
 

Knowledge 
 

It refers to the information and understanding about prevention 
and management of bronchial asthma as revealed by structured 
knowledge questionnaire. 
 

Prevention 
 

It refers to the interventions that hinder the occurrence of 
asthma. 
 

Management 
 

It refers to the process of dealing with the cause of bronchial 
asthma. 
 

Bronchial Asthma  
 

It refers to the hyper responsiveness of airway characterized by 
difficulty in breathing, wheezing and cough. 
 

Workers in Textile Industry  
 

Employees those who work in selected textile industry in 
Belagavi, fulfilling the inclusion and exclusion criteria. 
 

METHODOLOGY 
 

Research Design 
 

The present study is concerned with the collection of 
information on knowledge of industrial workers about 
bronchial asthma, a non experimental typical descriptive 
design was found to be appropriate. 
 

Setting 
 

The study was conducted in textile industry in Belagavi city. 
 

Population 
 

The present study consisted of industrial workers. 
 

Sample and Sample Size 
 

The sample of the present study comprises of 60 industrial 
workers. 
 

Sampling Technique 
 

Purposive sampling technique, a type of non probability 
sampling approach was found to be appropriate to select 60 
industrial workers from industry as the sample for the present 
study. 
 
 
 
 
 

Development of Tool 
 

Structured knowledge questionnaire 
A structured knowledge questionnaire consisting of 30 items 
were prepared in order to assess the knowledge. Knowledge 
questionnaire was divided into five areas.  
They were 
 

 Disease condition 
 Diagnosis 
 Treatment and prophylaxis 
 Environmental control  
 Protective measures 

 

Demographic pro Forma 
 

Included 5 items of socio-demographic variables. The 
participants were instructed to fill the space provided. 
 

Plan for Analysis of data 
 

Data analysis was conducted to reduce organize and give 
meaning to the data. 
 

Data was analyzed by following steps  
 

 Organizing the data in master sheet 
 Frequency and % of data will be calculated for 

describing demographic variables. 
 Mean, median, mode, range and SD will be used to 

present the knowledges of industrial workers on 
bronchial asthma. 

 Analyzed data was presented in the form of tables and 
graphs. 

 

RESULTS 
 

The description of result is the eternity of a research project 
which enables the researcher to reduce, summarize, organize, 
evaluate, interpret and communicate numerical information. 
 

In order to achieve the research results the collected data must 
be processed and analyzed in some orderly and coherent 
fashion so that patterns and relationships can be ascertained. 
 

This chapter dealt with the analysis and interpretation of 
results of the data collected from industrial workers about their 
knowledge on bronchial asthma. Data collected from 60 
samples were tabulated, analyzed and interpreted using 
descriptive statistics and MS Excel and is summarized in terms 
of the frequency and percentage. 
 

Objectives of the study 
 

The Objectives of the study were to 
 

To determine the level of knowledge regarding bronchial 
asthma in industrial workers. 
 

Organization findings  
 

The data was analyzed and presented under the following 
headings: 
 

Part I: Description of demographic characteristics of 
industrial workers. 
Part II: Analysis of knowledge of industrial workers 
regarding bronchial asthma. 
 

Part I: Distribution of demographic characteristics of 
industrial workers. 
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This part deals with distribution of subjects according to their 
demographic characteristics. Data was analyzed using 
descriptive statistics applying and MS Excel and is 
summarized in terms of frequency and percentage.
 

Table 1 Distribution of subjects according the
 

Si.No Age in years Frequency Percentage
1. 20-35 20 
2. 36-50 30 
3. 51 and above 10 

 

Data presented in table: 1 showed that highest percentage 
(50%) of subjects belongs to the age group of 36
33.33% were between 20-25 years and 16.67% of the subjects 
in the age group 51 and above. 
 

 

Graph 1 cylindrical diagram showing distribution of samples according to 
their age. 

 

Table 2 Distribution of subjects according to their gender
 

Si.No Gender Frequency Percentage (%)
1. male 40 66.67%
2. female 20 33.33%

 

Data presented in table 2 showed that highest percentage 
(66.67%) of subjects were male and (33.33%) were female.
 

 

Graph 2 Pie diagram showing distribution of samples according to their 
gender. 

 

Table 3 Distribution of subjects upon their diagnosis of 
bronchial asthma 

 

Si.No Diagnosis Frequency (f) Percentage (%)

  
Diagnosed with 

bronchial asthma 
2 

2. 
Not diagnosed with 
bronchial asthma 

58 

 

0.3333

0.5

0.1667

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

20-35 years 36-50 years 51-65 years

Age group

67%

33%

Gender
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deals with distribution of subjects according to their 
demographic characteristics. Data was analyzed using 
descriptive statistics applying and MS Excel and is 
summarized in terms of frequency and percentage. 

Distribution of subjects according their age group 

Percentage 
33.33 

50 
16.67 

Data presented in table: 1 showed that highest percentage 
(50%) of subjects belongs to the age group of 36-50 years, 

25 years and 16.67% of the subjects 

 

cylindrical diagram showing distribution of samples according to 

Distribution of subjects according to their gender 

Percentage (%) 
66.67% 
33.33% 

Data presented in table 2 showed that highest percentage 
(66.67%) of subjects were male and (33.33%) were female. 

 

Pie diagram showing distribution of samples according to their 

Distribution of subjects upon their diagnosis of 

Percentage (%) 

3.33% 

96.67% 

Data presented in table 3 showed that 3.33% of samples had 
diagnosed with bronchial asthma and 96.67% had not 
diagnosed.  
 

Graph 3 Bar diagram showing distribution of subjects upon their diagnosis of 
bronchial sthma.

 

Table 4 Distribution of subjects 
status

Si.No Educational status 

  Informal education 
2. Primary education 
3. Secondary education 
4. Graduation and above 

  

Data presented in table 4 represented 
48.33% of subjects belong to primary educational group, 
28.33% of subjects belong to secondary educational group, 
18.34%  of subjects belong to informal educational group and 
the least percentage 5% belong to graduation and above gr
 

Graph 4 Cylindrical diagram showing distribution of samples according to 
their educational status.

 

Table 5 Distribution of subjects based on their  sources of 
information

Si.No 
Sources of 

information 
1. Mass media 
2. Family and friends 
3. Other 

 

Data presented in table 5 showed that highest percentage 55% 
of subjects came to know about bronchial asthma through 
mass media, 25% through friends and family and 20% through 
other sources. 
 
 

0.1667

65 years

male

female

0.00%
10.00%
20.00%
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40.00%
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60.00%
70.00%
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90.00%

100.00%
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Column1 0.1834 0.4833

Educational status

20175, December 2019 

Data presented in table 3 showed that 3.33% of samples had 
diagnosed with bronchial asthma and 96.67% had not 

 
 
 

Bar diagram showing distribution of subjects upon their diagnosis of 
bronchial sthma. 

Distribution of subjects based on their educational 
status 

 

Frequency (f) Percentage (%) 
11 18.34 
29 48.33 

 17 28.33 
 3 5 

Data presented in table 4 represented that highest percentage 
48.33% of subjects belong to primary educational group, 
28.33% of subjects belong to secondary educational group, 
18.34%  of subjects belong to informal educational group and 
the least percentage 5% belong to graduation and above group. 

 
 

Cylindrical diagram showing distribution of samples according to 
their educational status. 

Distribution of subjects based on their  sources of 
information 

Frequency 
(f) 

Percentage 
% 

33 55 
 15 25 

12 20 

Data presented in table 5 showed that highest percentage 55% 
of subjects came to know about bronchial asthma through 
mass media, 25% through friends and family and 20% through 

Diagnosis

Primary Seconda
ry

Graduati
on and 
above

0.4833 0.2833 0.05

Educational status
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Graph 5 Pie diagram showing distribution of subjects according to their 
sources of information. 

 

Part II: Analysis of knowledge of industrial workers on 
bronchial asthma. 
 

This part dealt with the distribution of knowledge scores of 
industrial workers regarding bronchial asthma in terms of 
mean, median, mode, range, and standard deviation. 
 

Section 1: Distribution of subjects based on knowledge score 
 

In order to find out the level of knowledge of workers, a 
knowledge questionnaire of total score 20 was used. The 
scores were graded arbitrarily as follows: 
 

      Total score      -             20 
        Good             -             12-20 
        Average        -             8-11   
         Poor             -             0-7 
 

Table 4 Percentage score of knowledge regarding bronchial 
asthma 

 

Si.no 
Level of 

knowledge 
Frequency 

(f) 
Percentage 

(%) 
1. Good (12-20) 9 15% 
2. Average (8-12) 44 73.33% 
3. Poor (0-7) 7 11.67% 

 

Data on table 4 shows that majority (73.33%) of the workers 
are having average knowledge, 11.67% are having poor 
knowledge, and 15% are having good knowledge. 
 

Graph 4: Pie diagram showing percentages score of 
knowledge regarding bronchial asthma in industrial workers. 
 

Table 5 Mean, median, mode, standard deviation and range of 
knowledge scores. 

                                                                                                                          n=60 

Item Mean Median Mode 
Standard 
Deviation 

Range 

Knowledge 9.63 10 10.74 2.17 13 
 

Data on table 5 showed mean, median, mode, standard 
deviation and range of knowledge scores. 
 

Graph 5: pie diagram showing mean, median, mode, standard 
deviation and range. 
 
 
 
 
 

Summary 
 

Statement of the Problem 
 

A descriptive study to assess the knowledge regarding 
bronchial asthma among industrial workers at textile industry 
in Belagavi city. 
 

The Objectives of the Study Were to 
 

To determine the knowledge regarding bronchial asthma 
among industrial workers. 
 

The study examined the following hypothesis which were 
tested at 0.05 level of significance. 
 

H1: There will be average knowledge regarding bronchial 
asthma among industrial workers. 
 

The research approach used was non experimental descriptive 
approach with a typical descriptive design. The study was 
conducted in textile industry Belagavi. 
 
The sample for the present study consisted of 60 industrial 
workers. Purposive sampling technique was used for the 
sample selection. The researcher used a structured knowledge 
questionnaire for assessing the knowledge against bronchial 
asthma. 
 

METHOD 
 

In the view of the problem under study and to accomplish the 
objectives of the study the nonexperimental and descriptive 
design was adopted to describe the knowledge regarding 
bronchial asthma. A structured knowledge questionnaire for 
assessing the knowledge was prepared. Sample consisted of 60 
industrial workers from a selected textile industry at Belgavi. 
 

RESULTS 
 

The highest percentage (50%) of the respondents, were aged 
between 36-50 years, majority (66.67%) of the workers were 
males. 3.33% of the workers are diagnosed with bronchial 
asthma. Assessment of knowledge of industrial workers 
regarding bronchial asthma revealed that majority (73.33%) of 
the workers were having average knowledge, and 11.67% had 
poor knowledge.  
 

Industrial workers are thus challenged to assimilate the 
knowledge and develop thinking skills necessary to apply 
knowledge on self-care practices. 
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INTRODUCTION 
 

The Hepatitis B virus can survive outside the body for at least 
7 days. During this time, the virus can still cause infection if it 
enters the body of a person who is not protected by the 
vaccine. The incubation period of the Hepatitis B virus is 75 
days on average, but can vary from 30 to 180 days. This virus 
may be detected within 30 to 60 days after infec
persist and develop into Chronic Hepatitis B.
 

Hepatitis B is also spread by percutaneous or mucosal 
exposure to infected blood and various body fluids, as well as 
through saliva, menstrual, vaginal, and seminal fluids. 
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                             A B S T R A C T  
 

 

The purpose of the study was to assess level of knowledge among u
Hepatitis B. The study was conducted in KLEU’s Institute of Nursing Sciences using Simple Random 
Sampling Technique. The investigators obtained the permission from the Principal of KLE
University’s Intsitute of Nursing Sciences, Belagavi. Descriptive design study was adopted to assess
the level of knowledge among undergraduate students regarding Hepatitis B.
knowledge questionnaire was prepared and used to collect 
knowledge among undergraduate students regarding Hepatitis B.
descriptive study to assess the knowledge regarding Hepatitis B
KLE University’s Institute of Nursing Sciences, Belagavi with a vi
Booklet”. 
The objectives of the study 

1. To assess the knowledge of undergraduate students regarding
2. To develop an informational Booklet regarding Hepatitis B.

Self administered knowledge questionnaire was used to assess the knowledge of
nursing student sregarding Hepatitis B. 
It consist of two sections: 
Section- A: Socio- demographic data It consist of five items for obtaining information about the 
selected background factors such as sge, gender, religion, sources of information and
Section- B: Knowledge questionnaire on Hepatitis B It consist of self administered knowledge 
questionnaire on Hepatitis B, which includes 30 items of multiple choice questions.
Finding of the study: 
Section I: Frequency and percentage distributuion of the socio-
 The maximum number of subjects 26 (86.7%) belongs to the age group of 

3(10%) belongs to the age group of 21-23 years and 1(3.3%)
and above. 

 Among all the subjects 2 (6.7%) were male and 28 (93.3%) were female
 Maximum number of subjects 17(56.7%) belongs to Chriatian religion and 

Hindu religion. 
 Maximum number of subjects 24 (80%) were exposed to Mass media as a 

information. 
                                                                                          Section II: Distribution of level of knowledge among undergraduate students 

 It is evident that the maximum number of subjects 21(70%) h
knowledge, 7(23.3%) had poor knowledge and 2(6.75) had good knowledge
Hepatitis B. 

      
 
 
 

The Hepatitis B virus can survive outside the body for at least 
still cause infection if it 

enters the body of a person who is not protected by the 
vaccine. The incubation period of the Hepatitis B virus is 75 
days on average, but can vary from 30 to 180 days. This virus 
may be detected within 30 to 60 days after infection and can 
persist and develop into Chronic Hepatitis B. 

Hepatitis B is also spread by percutaneous or mucosal 
exposure to infected blood and various body fluids, as well as 
through saliva, menstrual, vaginal, and seminal fluids.  

Sexual transmission of Hepatitis B may occur, particularly in 
unvaccinated men who have sex with men and heterosexual 
persons with multiple se4x partners or contact with sex 
workers. Infection in childhood leads to Chronic Hepatitis in 
less than 5% cases. Transmission of the vir
through the reuse of needles and syringes either in health
settings or among persons who inject drugs. In addition, 
infection can occur during medical, surgical and dental 
procedures, tattooing, or through the use of razors and simil
objects that are contaminated with infected blood.
 

Statement of the problem 
 

A descriptive study to assess the knowledge regarding 
Hepatitis B among the undergraduate students of KLE 
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The purpose of the study was to assess level of knowledge among undergraduate students regarding 
of Nursing Sciences using Simple Random 

obtained the permission from the Principal of KLE 
s, Belagavi. Descriptive design study was adopted to assess 

the level of knowledge among undergraduate students regarding Hepatitis B. Self administetred 
 tha data andd to assess the level of 

regarding Hepatitis B. Statement of the problem A 
descriptive study to assess the knowledge regarding Hepatitis B among the undergraduate students of 

Sciences, Belagavi with a view to develop an Informational 

To assess the knowledge of undergraduate students regarding Hepatitis B. 
To develop an informational Booklet regarding Hepatitis B. 

stionnaire was used to assess the knowledge of undergraduate 

It consist of five items for obtaining information about the 
such as sge, gender, religion, sources of information and mass media. 

It consist of self administered knowledge 
includes 30 items of multiple choice questions. 

-demographic variables. 
7%) belongs to the age group of 18-20 years and 

and 1(3.3%) belongs to the age group of 24 

male and 28 (93.3%) were female 
longs to Chriatian religion and 12(40%0 belongs to 

were exposed to Mass media as a source of 

ge among undergraduate students regarding Hepatitis B. 
It is evident that the maximum number of subjects 21(70%) had average 
knowledge, 7(23.3%) had poor knowledge and 2(6.75) had good knowledge regarding 

Hepatitis B may occur, particularly in 
unvaccinated men who have sex with men and heterosexual 
persons with multiple se4x partners or contact with sex 
workers. Infection in childhood leads to Chronic Hepatitis in 
less than 5% cases. Transmission of the virus may also occur 
through the reuse of needles and syringes either in health-care 
settings or among persons who inject drugs. In addition, 
infection can occur during medical, surgical and dental 
procedures, tattooing, or through the use of razors and similar 
objects that are contaminated with infected blood.2 

A descriptive study to assess the knowledge regarding 
Hepatitis B among the undergraduate students of KLE 
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University’s Institute of Nursing Sciences, Belagavi with a 
view to develop an Informational Booklet” 
 

The objectives of the study 
 

1. To assess the knowledge of undergraduate students 
regarding Hepatitis B. 

2. To develop an informational Booklet regarding 
Hepatitis B. 

 

Operational Definitions 
 

1. Assess: It is the organized, systematic and continuous 
process of collecting data and the statistical 
measurement of knowledge regarding Hepatitis B by 
structured questionnaire. 

2. Knowledge: In thisstudy, itrefersto the awareness and 
understading regarding  Hepatitis B among students 
by structured questionnaire 

3. Hepatitis B: Hepatitis B is defined as the 
inflammation of the liver caused by the Hepatitis B 
virus. 

4. Undergraduate Students: A student at universitywho 
has not yet received a degree. 

 

Research Design- Descriptive design was adopted for the 
present study. 
 

Variables under study 
 

Independent variables: Selected demographic variables such 
as age, gender, religion, sources of informatio
media. 
 

Dependent variables: Knowledge regarding Hepatitis B.
 

Research setting: KLE University’s Institute of Nursing 
Sciences, Belagavi. 
 

Sample size; 30 undergraduate students from KLE
University’s Institute of Nursing Sciences, Belagavi.
 

Development and description of tool 
 

The tool used for the present study is Structured Knowledge 
Questionnaire. 
 

Plan for data analysis 
 

Classification of knowledge score was done as shown below
(X + SD) = Good Knowledge score 
(X + SD) to (X-SD) = Average Knowledge Score
(X-SD)= Poor Knowledge Score 
 

RESULT  
 

Section I: Frequency and Percentage Distribution of The 
Socio-Demographic Variables (Table 1) 

Sl No Demographic Variables Frequency (f)

1. 

Age 
18-20 
21-23 
24 ≤ 

 
26 
3 
1 

2. 
Gender 
Male 

Female 

 
2 

28 

3. 

Religion 
Hindu 

Chriatian 
Others 

 
12 
17 
1 

4. 
Sources of information 

Mass media 
 

24 

International Journal of Current Advanced Research Vol 8, Issue 09(C), pp 19942-19945
 

19943 

University’s Institute of Nursing Sciences, Belagavi with a 

To assess the knowledge of undergraduate students 

informational Booklet regarding 

It is the organized, systematic and continuous 
process of collecting data and the statistical 
measurement of knowledge regarding Hepatitis B by 

In thisstudy, itrefersto the awareness and 
understading regarding  Hepatitis B among students 

Hepatitis B is defined as the 
inflammation of the liver caused by the Hepatitis B 

udent at universitywho 

Descriptive design was adopted for the 

Selected demographic variables such 
as age, gender, religion, sources of information and mass 

Knowledge regarding Hepatitis B. 

University’s Institute of Nursing 

30 undergraduate students from KLE 
University’s Institute of Nursing Sciences, Belagavi. 

The tool used for the present study is Structured Knowledge 

Classification of knowledge score was done as shown below 

age Knowledge Score 

Frequency and Percentage Distribution of The 

N= 30 
 

Frequency (f) Percentage (%) 
 

86.7 
10 
3.3 

 
6.7 

93.3 
 

40 
56.7 
3.3 

 
80 

Family 
Friends 
Others 

5. 

Mass media 
TV 

Pamphlet 
Newspaper 

Internet 
 

The data presented in table 1 indicates that
 

 The maximum number of subjects 26 (86.7%) belongs to 
the age group of 18-20 years and 3(10%) belongs to the 
age group of 21-23 years and 1(3.3%) belongs to the age 
group of 24 and above. 

 Among all the subjects 2 (
(93.3%) were female. 

 Maximum number of subjects 17(56.7%) belongs to 
Chriatian religion and 12(40%0 belongs to Hindu 
religion. 

 Maximum number of subjects 24 (80%) were exposed to 
Mass media as a source of information.

 Maximum number of subjects 13(43.3%) watched TV as 
a Mass media. 

 

Graph 1 3DClustered Column Graph showing frequency distribution of 
undergraduate students accordinf to Age.

 

Graph 2 3D Pie diagram showing distribution of undergraduate students 
Gender

 

 

Graph 3 Stacked cylinder graph showing percentage distribution of 
undergraduate students according to Religion
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Chriatian religion and 12(40%0 belongs to Hindu 

Maximum number of subjects 24 (80%) were exposed to 
Mass media as a source of information. 
Maximum number of subjects 13(43.3%) watched TV as 
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Graph 4 Doughnut graph showing percentage distribution of undergraduate 
students on sources of information.

 

 

Graph 5 Clustered pyramid graph showing percentage distribution of 
undergraduate students according to information obtained through mass media
 

Mean, Median, Median and Standard Deviation and Range 
score of knowledge regarding Hepatitis B among 
undergraduate students of KLEU’s Institute of Nursing 
Sciences, Belagavi. (Table 2) 

 

Mean Median Mode 
Standard 
Deviation 

17.73 18 20 3.0403 
 

 

Graph 6 Stacked cylinder graph showing Mean, Median, Mode, Standard 
Deviation and range 

 

Section-II Distribution of level of knowledge among 
undergraduate students regarding Hepatitis B. (
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Doughnut graph showing percentage distribution of undergraduate 

students on sources of information. 

 

Clustered pyramid graph showing percentage distribution of 
undergraduate students according to information obtained through mass media 

Mean, Median, Median and Standard Deviation and Range 
score of knowledge regarding Hepatitis B among 

te students of KLEU’s Institute of Nursing 

 n=30 

 
Range 
(H-L) 

15 

 
Stacked cylinder graph showing Mean, Median, Mode, Standard 

Distribution of level of knowledge among 
undergraduate students regarding Hepatitis B. (Table 3) 

n=30 
Percentage % 

 

From the above table it is evident that the 
subjects 21(70%) had average knowledge, 7(23.3%) had poor 
knowledge and 2(6.75) had good knowledge regarding 
Hepatitis B 
 

Graph 7 Stacked cone graph showing distribution of level of knowledge 
among BSc. 2nd year nursing students regard

Summary 
 

The purpose of the study was to assess level of knowledge 
among undergraduate students regarding Hepatitis B. The 
study was conducted in KLEU’s Institute of Nursing Sciences 
using Simple Random Sampling Technique. The invetigators
obtained the permission from the Principal of KLE
University’s Intsitute of Nursing Sciences, Belagavi. 
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 The maximum number of subjects 26 (86.7%) belongs 
to the age group of 18-20 years and 3(10%) belongs to 
the age group of 21-23 years and 1(3.3%) belongs to the 
age group of 24 and above. 

 Among all the subjects 2 (6.7%) were male and 28 
(93.3%) were female. 

 Maximum number of subjects 17(56.7%) belongs to 
Chriatian religion and 12(40%0 belongs to Hindu 
religion. 

 Maximum number of subjects 24 (80%) were exposed 
to Mass media as a source of information. 

 

Section II: Distribution of level of knowledge among 
undergraduate students regarding Hepatitis B. 
 

It is evident that the maximum number of subjects 21(70%) 
had average knowledge, 7(23.3%) had poor knowledge and 
2(6.75) had good knowledge regarding Hepatitis B. 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

Background 
 

Among non-communicable diseases, diabetes is recognized as 
the fastest growing chronic condition worldwide
prevalence of diabetes is higher in nations with middle and 
low income including Asia and Africa. There were about 108 
million diabetic population in 1980 which was dramatically 
raised by four times in 2014 and reached 422 million. The 
direct cause of death by diabetes in 2016 was around 1.6 
million. By 2030, as per the report of WHO, it will be 
considered 7th principal reason for mortality. 
were more than 72,946,400 cases of diabetes found in India. 
Around 8 – 9 people out of 100 are affected by diabetes in 20 
– 70 years of age in India which is the matter of great concern.
 

DM can be managed and its complications can be prevented or 
deferred. Seven major areas has been identified by 
Association of Diabetes Educators (AADE) to focus on self
management learning among diabetic patients. Self 
management learning among diabetic clients helps to improve 
their quality of life. 
 

Objectives of the Study 
 

1. To assess the level of knowledge regarding home 
care management of diabetes among diabetic patients 
in study group and control group. 
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DM can be managed and its complications can be prevented or 
deferred. Seven major areas has been identified by American 

AADE) to focus on self-
management learning among diabetic patients. Self 
management learning among diabetic clients helps to improve 

To assess the level of knowledge regarding home 
s among diabetic patients 

2. To assess the impact of education intervention 
regarding home care management on quality of life 
of diabetic patients in study group.

 
3. To find the association between level of knowledge 

regarding home care management of diabetes with 
demographic characteristics of diabetic patients in 
study group and control group.

4. To assess and compare the quality of life of dia
patients after educational intervention in study group 
and control group. 

 

RESEARCH METHODOLOGY
 

A study was conducted to find out the impact of educational 
intervention regarding home care management on QOL of 
clients affected with diabetes. Evaluative research approach 
was used for the study. It was done on 70 type 2 diabetic 
patients admitted in selected tertiary care hospital of 
Karnataka. The participants of the study were chosen by non
randomized purposive sampling technique and divided into 
two groups. The study group (SG) consists of 35 participants 
to whom educational intervention wa
The control group (CG) consists of 35 participants to whom 
educational intervention was not provided. Data collection in 
pre-test and post-test was done by self structured knowledge 
questionnaire. Quality of life of participants 
was assessed by WHOQOL BREF Scale. Post
conducted after 7th day of educational intervention. Data was 
collected from 29/11/2018 to 20/12/2018. Nine demographic 
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variables were analyzed for the study. The data obtained was 
analyzed by using appropriate statistics. 
 

RESULT 
The study results revealed that in study group, majority 
13(37.14%) of the participants belongs to ≤40 years of age 
whereas in control group, majority 21(30.00%) of the 
participants belongs to 41-50 years of age. In study group 
maximum 19 (54.29%) of participants were male whereas in 
control group minimum 14(40.00%) were female. Majority 
31(88.57%) participants were married in study group whereas 
in control group maximum 27(77.14%) of participants were 
married. In study group, majority 13(37.14%) of participants 
have completed their secondary education whereas in control 
group maximum 13(37.14%) of participants have completed 
their primary education. In study group maximum 8(22.86%) 
of participants were in agriculture and 8(22.86%) of 
participants were in business respectively whereas in control 
group majority 16(45.71%) of participants were into 
agriculture. In study group, maximum 18(51.43%) of 
participants were residing in rural area and minimum 
17(48.57%) in urban area whereas in control group majority 
26(74.29%) of participants were residing in rural area and 
minority 9(25.71%) in urban area. In study group maximum 
13(37.14%) of participants were having monthly income Rs. 
5001-10,000/- whereas in control group majority 18(51.43%) 
of participants were having monthly income Rs. 5000/- and 
below. In study group, majority 21(60.00%) of participants 
were having no family history of diabetes mellitus whereas 
minority 16(45.71%) were having family history of diabetes in 
control group. Majority 18(51.43%) of participants had 
previous knowledge/information related to diabetes in study 
group whereas in control group, majority 19(54.29%) do not 
had previous knowledge/information related to diabetes. 
 

The association among demographic characteristics and 
knowledge level was done by Chi-square test. Family history 
of diabetes mellitus and residence showed significant 
association with pretest level of knowledge score of 
participants in study group at p <0.05. Gender, educational 
status, previous knowledge/information related to diabetes 
showed association with pretest knowledge level of 
participants which was significant in control group at p <0.05 
level. Gender and educational status showed significant 
association with knowledge level of post-test among 
participants in CG. 
 

Post-test and Pre-test knowledge level within the group was 
compared by Mc Nemar test. In study group Mc Nemar test 
yielded p value 0.0001 suggesting significant increase in post-
test knowledge score in study group (p<0.05) whereas no 
changes was seen (p>0.05) in control group.  In both tests (Pre 
and post) knowledge level between the groups was compared 
by Chi-square test. Comparison between pre-test knowledge 
level between two groups by chi- square test yielded p = 
0.2320 suggesting no significant difference. While, p value 
obtained after post-test knowledge score between two groups 
by chi square test was p = 0.0001 which was very much 
significant at (p<0.05). Similarly, the comparison for mean 
knowledge scores of  pre-test among participants between two 
group by independent ‘t’ test yielded p = 0.2288 suggesting no 
significant difference (p>0.05) whereas comparing mean 
knowledge of post-test score of participants in both groups 

after educational intervention by independent ‘t’ test yielded p 
= 0.0001  and that was significant. 
 

Comparison of knowledge score within the group was done by 
paired ‘t” test.  In study group, mean scores of knowledge and 
SD was 48.29±11.96 in pretest whereas 70.93±10.18 in 
posttest which was much significant. Similarly in control 
group, it was found to be 44.71±12.64 and 46.14±12.31 
respectively indicating no significant difference. Therefore, 
post-test knowledge score between two groups was significant 
which indicates that educational intervention was beneficial in 
increasing knowledge of diabetic patients in SG. 
 

The comparison between two groups with transformed T (0-
100) domain scores of QOL, showed significant difference in 
all four domains at 0.05 level. Physical (p=0.0004), 
Psychological (p=0.0001), Social relationship (p=0.0001) and 
Environmental (p=0.0001). This indicates that educational 
intervention was efficient in enhancing QOL of the diabetic 
clients in study group compared to control group. 
 

CONCLUSION 
 

Educational program was valuable teaching strategy in 
increasing the awareness of diabetic patients on home care 
management of diabetes and upgrading their quality of life. 
Considering the above study findings, it may be recommended 
that educational intervention should be provided to diabetic 
patients to increase their knowledge and enhance their quality 
of life to maintain well being and prevent complications. 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

Nutrition status of the child today reflects a healthy and 
productive generation in future.1 Nutritional condition is a 
important factor for optimum growth and it should neither be 
inadequate nor excessive special micronutrients those we need 
small amount. Improving nutrition and health enhance the 
learning ability of the children.1Nutrients are classified in to 
two groups that are macronutrients and m
Macronutrients which constitute carbohydrate, fat, and 
proteins are required in large quantities and are the building 
block of the body. Micronutrients consist of vitamins and 
minerals and though required in very small quantities play an 
essential role in metabolic pathway and immunity, 
micronutrient deficiencies such as nutritional anaemia 
(especially iron deficiency) which is very common in Indian 
children with vitamins deficiencies like rickets, scurvy and 
vitamin A deficiencies are some of the common conditions 
which require prompt attention. 
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                             A B S T R A C T  
 

 

Background: Nutritional condition is an important factor for optimum growth and it
should neither be inadequate nor excessive, special micronutrients those we need in small 
amount. Improving nutrition and health enhance the learning ability of the children.1
Objectives: To assess the knowledge and effectiveness of planned teaching programmeon 
micronutrients deficiencies and its prevention among mother’s of under five children and to 
find out association between pretest knowledge score with demographic variables.
Methods: The present study was conducted among 100 mothers of under five children,
four Anganwad is in Belgaum city, with one group pre-
design. The pre validated structured questionnaire were prepared on knowledge of 
micronutrients deficiency among mothers of under five children.
Findings: Among the participants the pertest knowledge scores/percentage were 24(24%) 
had poor knowledge, 49(49%) had average knowledge and 27(27%) had good knowledge. 
After the Planned teaching Programme the posttest scores per
knowledge, 29(29%) had average knowledge, 64(64%) had good knowledge scores.
of information and family type has significant association with micronutrient deficiency 
and its prevention. 
Conclusion: The Planned Teaching Programme (PTP) was highly significant in enhancing 
the knowledge on micronutrient deficiencies and its prevention among the mothers of 
under-five children. 
 

      
 
 
 

Nutrition status of the child today reflects a healthy and 
Nutritional condition is a 

growth and it should neither be 
inadequate nor excessive special micronutrients those we need 
small amount. Improving nutrition and health enhance the 

Nutrients are classified in to 
two groups that are macronutrients and micronutrients. 
Macronutrients which constitute carbohydrate, fat, and 
proteins are required in large quantities and are the building 

Micronutrients consist of vitamins and 
minerals and though required in very small quantities play an 

ential role in metabolic pathway and immunity, 
micronutrient deficiencies such as nutritional anaemia 
(especially iron deficiency) which is very common in Indian 
children with vitamins deficiencies like rickets, scurvy and 

f the common conditions 

2Micronutrients deficiencies, also known as “hidden hunger” is 
determined and aggravating factors for health status and 
quality of life. Three nutritional problems that have serious 
consequences are deficiencies of iron, vitamin A and Iodine.
 
3According to WHO prevalence of iron deficiencies in infants 
and children aged 1–2 years, 50%; preschool
25%, of vitamin A deficiency is WHO showed that 254 
million preschool-aged children throughout the world have 
low serum retinol levels and can therefore be considered to be 
clinically or sub clinically vitamin A
 

An estimated 40% of the world's severely malnourished 
special micronutrients deficiency of  under
India and one in every three malnourished child in the world 
lives in India.5The level of child under nutrition is 
unacceptably high in almost all states, except some like Goa, 
Kerala, Manipur, Mizoram, Punjab and Sikkim.
million children of our India country are affected by blindness 
because of lack of vitamin A.7 

 

Anaemia is most common micronutrients deficiency in 
children and often complex finding throughout childhood it 
affect about 47% of under five children, Food and nutrition 
security of the children  and population levels is a fundamental 
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right. Micronutrient deficiencies directly affects children's 
physical and cognitive growth and increases susceptibility to 
infection and diseases with frequent episodes of illness and 
longer recovery period ending up in growth retardation and 
poor cognitive development.8 

 

Objectives: The objectives of the study were to assess the 
knowledge and to evaluate the effectiveness planned teaching 
programme regarding micronutrient deficiencies and its 
prevention among the mothers of under five years children. 
This study also aimed to find out the association between 
pretest knowledge score with demographic variables. 
 

METHODS AND MATERIALS 
 

Research Approach: Quantitative.  
 

Research Design: A One group pre- test - post –test, pre 
experimental design  
 

Study Setting: 4 Anganwadis in Belgaum city.  
 

Target Population: Mothers of under five children. 
 

Sample: 100 Mothers of under five children. 
 

Sampling technique: Non-probability convenience.  
 

Development of tool for data consists of two parts Part A: It 
is designed to obtain general information of the respondents 
and it consists of ten items related to the demographic 
variables. Part B: It consists of thirty items regarding 
knowledge of micronutrient deficiencies and its prevention 
among the mothers of under five years children. 
 

Validity of instrument: The MCQ tool and STP were given to 
10 experts. 
 

Reliability: The tool was administered to 6 samples selected 
asper the set criteria. The scores were calculated. The 
reliability was established by using split half method. 
 

Procedure for Data Collection: Permission was obtained from 
CDP office Belgaum, Karnataka, to conduct the study. The 
investigator introduced herself and explained the purpose of 
the study to the mothers. The informed written Consent was 
taken from each mother. The pre-test was conducted, among 
the mothers on micronutrient deficiency and its prevention, 
after the pretest the Planned Teaching Programme (PTP) was 
administered among the mothers on micronutrient deficiency 
and its prevention. The post-test was carried out after 7 days 
using the same pretest structured knowledge questionnaire. 
 

Inclusion Criteria: Mothers of under five children including 
both genders, those who are willing to participate the study. 
 

Exclusion Criteria: Mothers who were not available at time of 
the study. Mothers whowere terminally ill were excluded from 
this study. 
 

Analysis of Data: Both descriptive and inferential statistics 
analyzed. The knowledge of mothers of under five children 
regarding micronutrient deficiency and its prevention. 
Assessed before and after the administration of PTP would be 
calculated using frequency, mean and SD and inferential 
statistics used to analyze Paired‘t’test. 
 
 
 
 

RESULTS 
 

The data analysis is planned to include descriptive and 
inferential statistics.  
 

Section I: Description of the demographic variables.  
Section II: Analysis Knowledge of mothers of underfive 
children.  
Section III: Analysis of effectiveness of PTP regarding 
micronutrient deficiency and its prevention. 
Section IV: association between pertest knowledge score with 
demographic variables 
 

Section I, Description of the Demographic Variables of 
mothers of underfive children.  
 

Table 1 Frequency and percentage distribution Of Mothers of 
under Five Children according To Socio-Demographic Data 

                                                                                 n=100 
 

S.NO 
Demographic 

variable 
Frequency Percentage (%) 

1. 

Age   
20-30 78 78% 
30-40 20 20% 
40-50 2 2% 

2. 

Religion   
Hindu 58 58% 

Christian 16 16% 
Muslim 26 26% 

3. 

Educational status   
Illiterate 12 12% 
Primary 48 48% 

Secondary 28 28% 
Graduate 11 11% 

Postgraduate 1 1% 

4. 
 

Family monthly 
income 

  

RS.300-500 5 5% 
500-100 28 28% 

5000-10000 50 50% 
10000-20000 17 17% 

5. 

Dietary pattern   
Vegetarian 32 32% 

Non vegetarian 20 20% 
Mixed 48 48% 

6. 

Source of information   
Television 61 61% 

Mass media 16 16% 
Radio 10 10% 
others 12 12% 

7. 

Type of the house   
Pucca house 44 44% 

Semi pucca house 27 27% 
Kucha house 29 29% 

8. 

Type of family   
Nuclear family 28 28% 

Joint family 60 60% 
Extended family 11 11% 

Others 1 1% 

9. 

History of 
micronutrients 

  

Yes 7 7% 
No 93 93% 

 

Table 1: The results showed that the majority of mothers 78 
(78%) were between age group of 20-30 years where 20 (20%) 
were between 30-40 and only 2 (2%) were 40-50, majority of 
mothers according to religion 58(58%) were Hindu, where 
28(28) were Muslim, and only 16(16%) were Christian. In 
educational status 12(12%) were illiterate where 48(48%) were 
completed primary , 28(28%) were completed secondary,  
11(11%) mothers completed  graduate degree where only 
1(1%) was postgraduate,  majority of mothers 50(50%)  had an 



International Journal of Current Advanced Research Vol 8, Issue 12(C), pp 20737-20741, December 2019 
 

 

20739 

income of 5000-1000 Rs per month, 5 (5%) mothers had an 
income between 300- 500 Rs per month while 28(28%) had an 
income of and 17(17%) had an income of  above 10000 Rs per 
month. 
 

Majority had 48(48) mothers had a mixed diet, majority of 
mothers source of information 61(61%) were television, 
mothers belongs to joint family, and majority had no history of 
micronutrient deficiency. 
 
Section II: Analysis Knowledge of mothers of under five 
children.  
 

Table 2 pre-test post-test knowledge frequency and percentage 
distribution of knowledge scores of subjects regarding 

micronutrient deficiency and its prevention                                                                                                    
      (n=100) 

Knowledge 
level 

Pre-test Post-test 
Frequency Percentage Frequency Percentage 

Poor(1-10) 24 24% 7 7% 
Average (11-

13) 
49 49% 29 29% 

Good(14-30) 27 27% 64 64% 
 

Table 2:  Describes that pre-test knowledge score  shows that 
24(24%) had poor knowledge, 49(49%) had average 
knowledge and 27(27%) had good knowledge scores. In the 
post-test knowledge i.e 7(7%) had poor knowledge, 64(64%) 
had average knowledge, and 29(29%) had gained good 
knowledge scores. So the table revealed that level of 
knowledge score was higher after administration of Planned 
Teaching Programme (PTP) on micronutrient and its 
prevention among mothers of under five children. 
 

Section III: Analysis of effectiveness of PTP regarding 
micronutrient deficiency and its prevention.  
 

Table 3 Comparison of pre and Post-test knowledge levels in 
the study.             

                                                                                   (n=100) 
                                                                                                 

Area of analysis Mean Median Mode S.D Range 
Pre-test (x) 

Post-test  (y) 
Difference(x-y) 

12.2 
17.2 

5 

12 
19 
7 

12 
12 
0 

2.4 
4.8 
2 

11 
19 
8 

 

Table 3: Revealed that the pre-test mean knowledge scores 
were 12.2, and the Standard deviation of pre-test was 2.4, 
whereas in the post-test mean knowledge scores was 17.2 and 
standard deviation was 4.8. The range between the higher 
scores and the lowest scores in pre-test was 1, where the post-
test range was 19. The difference between mean of pre-test and 
post-test is 5, whereas standard deviation difference is 2.So the 
table revealed that level of knowledge score was higher after 
administration of Planned Teaching Programme (PTP) on 
micronutrient and its prevention among mothers of under five 
children 
 

Section IV: association between pertest knowledge score with 
demographic variables 
 

Table 4 Findings related the association between the pre-test 
knowledge scores and the socio-demographic variables by 
Chi-Square (x2) test. The calculated Chi-Square value for 
family income, type of house and source of information was 
significant at p< 0.05 level of whereas Chi-Square calculated 
value for Age, Religion, Education, family type, history of 
micronutrient deficiency and diet was not significant with 

mothers knowledge. This could be due to small sample size 
but a large sample size would have had a better association 
 

Table 4 
 

 
 

X2= Chi-Square df: Degree of freedom *Significant (P< 0.05) 
 

DISCUSSION 
 

The findings of the study are discussed in relation to 
objectives, need for the study and related to literature of the 
study. The present study was undertaken to evaluate the 
effectiveness of PTP among mothers of under five children on 
selected micronutrient deficiency and its prevention at selected 
Anganwadis, Balagavi.  
 

Section 1: Description of the demographic variables 
 

 Out of 100 mothers majority them 78(78%) their age 
was between 20-30 years, 

 Majority of mothers 58(58%) have Hindus religion,   
 Majority of mothers 48(48%) have been completed 

primary education,  
 Most of mothers 48(48%) had mixed in dietary pattern,  
 Majority 61(61%) of mothers obtained information 

regarding to micronutrient deficiency & its prevention 
from Television,   

 Majority of family type was joint family 61(61%) , 
 Majority of them 93(93%) of mothers had no history 

about micronutrient deficiency from family members. 
 

Section II: Analysis of Knowledge of mothers of underfive 
children.  
 

Pre-test knowledge score shows that 24(24%) had poor 
knowledge, 49(49%) had average knowledge and 27(27%) had 
good knowledge scores. In the post-test knowledge i.e 7(7%) 



A Study to Evaluate the Effectiveness of Planned Teaching Programme on Knowledge Regarding Selected Micronutrient 
Deficiencies and its Prevention Among Mothers of Under Five Children 

 

 20740

had poor knowledge, 64(64%) had average knowledge, and 
29(29%) had gained good knowledge scores.  
 

Similar study has been conducted by Mrs.Punarva.S.Kini 
(2016),the findings revealed that, pre-test, knowledge scores of 
mothers on micronutrient deficiencies, 69(86.25 percent) 
mothers had Inadequate knowledge and 11(13.75 percent) had 
moderately adequate knowledge, and post-test knowledge 
scores were 68(85 percent) mothers had Adequate knowledge 
and 12(15 percent) had moderately adequate knowledge. 
 

Section III: Analysis of effectiveness of PTP regarding 
micronutrient deficiency and its prevention.  
 

The pre-test mean knowledge scores was 12.2, and the 
Standard deviation of pre-test was 2.4, whereas the post-test 
mean knowledge scores was 17.2 and standard deviation was 
4.8. The range between the higher scores and the lowest scores 
in pre-test was 1, where the post-test range was 19. The 
difference between mean of pre-test and post-test is 5, whereas 
standard deviation difference is 2. 
 

H1: The mean post-test knowledge scores will be  higher than 
for mean pre-test knowledge scores. 
 

Hence H1 is accepted. 
 

Similar study has been conducted by Mrs.Punarva.S.Kini 
(2016),the mean post-test knowledge score (32.15) was higher 
than mean pretest knowledge scores (12.00). The mean 
difference between pre-test and post-test score (20.15) of 
knowledge is significant at 0.001 level, as‘t’ 
=15.57(P<0.001).Hence the research hypothesis H1 was 
accepted. 
 

Section IV: association between pertest knowledge score with 
demographic variables. 
 

The calculated Chi-Square value for family income, type of 
house and source of information was significant at p< 0.05 
level of whereas Chi-Square calculated value for Age, 
Religion, Education, family type, history of micronutrient 
deficiency and diet was not significant with mothers 
knowledge. This could be due to small sample size but a large 
sample size would have had a better association. 
 

H2: There will be significant association between pre-test 
knowledge scores with selected demographic variables among   
mothers of Under five years children regarding micronutrients 
deficiencies and its prevention.  
 

Hence H2 is accepted. 
 

Similar study has been conducted by Mrs. Punarva.S.Kini 
(2016), In this study  there is significant association between 
pre-test knowledge score and demographic variable like 
child’s gender (Chi-square = 7.557, df – 1,p = 0.006),but there 
was no significant association between the pre-test knowledge 
and any other demographic variables like income of family, 
number of children, source of information, and child’s age. 
 

CONCLUSION 
 

From the Present Study Following Conclusions are Been 
Made 
 

 The investigator concludes that administration of 
Planned Teaching Programme on micronutrient 
deficiency and its prevention is good method of teaching 

 Planned Teaching Programme is a logical solution for 
imparting knowledge regarding micronutrient deficiency 
and its prevention among mothers of under five 
children. 

 Administration of Planned Teaching Programme will 
enable the mothers to provide holistic self care as well 
as comprehensive care to the society on prevention 
aspect of micronutrient deficiency. 

 

Nursing Implications 
 

The findings of the study have implication for nursing practice, 
nursing education, nursing administration and nursing 
research. Education, nursing administration and nursing 
research. 
 

Nursing Practice 
 

This study finding will create the awareness among nurses 
about their importance of micronutrient deficiency and its 
prevention. This will help them to prevent increased mortality 
rates among under five children. 
 

Nursing Education 
 

This study would help the student nurses to understand the 
importance of educating mothers of under five children 
regarding micronutrient deficiency and its prevention. 
 

Nursing Administration 
 

The nursing administrators should arrange continuing nursing 
education programme for nursing personnel on prevention of 
micronutrient deficiency and its prevention in children. 
 

Limitation 
 

The Limitations Recognized in the Study Were 
 

 The study was conducted only to the mothers of under 
five children. 

 The study was limited to measure the knowledge of the 
mothers related to micronutrient deficiency and its 
prevention. 

 The size of sample size was small which imposes 
limitations on generalization. 

 

Recommendations  
 

Based on the findings of the study, the following 
recommendations have been made for the study 
 

 Similar study can be replicated on a large sample for 
better generalization. 

 A similar study can be done to assess the attitude and 
practice among staff nurse regarding micronutrient 
deficiency and its prevention. 

 Study can be done to find out nutritional practices of 
mothers  for under five children 

 Comparative study can be done due to assess the 
knowledge of mothers regarding to micronutrient 
deficiency and its prevention in urban and rural area. 

 A study can be conducted by assessing only knowledge 
by large sample. 

 

Ethical Standards 
 

This study was conducted after getting approval from the 
Institution Ethics Committee and after obtaining written 
consents from all subjects. Source of funding: The author’s did 
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A cross-sectional study to investigate 
the association between excessive 
smartphone use and sleep disturbances 
among adolescents, studying at KLE 
Society’s Raja Lakhamagouda Science 
Institute, Belagavi, Karnataka, India, 
with a view to develop an information 
booklet
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Abstract:
BACKGROUND: We are in the second decade of the 21st century and technology has enveloped us 
in such a way that it is the technological gadgets that help us to open our eyes in the morning (i.e., 
alarm on a smartphone or an alarm clock), and it is the same technological devices that accompany us 
to our bed and remain there till we close our eyes at the night. The most important and multifunctional 
gift that the technology has provided us is the “Smartphone,” that has impacted our lives negatively. 
Smartphone addiction is a new kind of health disorder that is increasing the risk of severe health 
problems including sleep disturbances among adolescents. 
OBJECTIVE OF THE STUDY: The aim of the present study was to find out the association between 
excessive smartphone use and sleep disturbances among adolescents.
MATERIALS AND METHODS: A cross‑sectional study was conducted on 150 adolescents, who were 
selected by nonprobability purposive sampling technique. Standardized Smartphone Addiction Scale 
Short‑Version and Pittsburgh’s Sleep Quality Index were used to assess the smartphone addiction 
and sleep disturbances among the participants, respectively. The correlation between smartphone 
addiction and sleep disturbances was found by Karl Pearson’s correlation coefficient. 
RESULTS: The results of the study showed that majority of the participants (99 [66%]) had high 
smartphone addiction and minority of them (51 [34%]) had low smartphone addiction. Out of 150 
participants, 80 (53.33%) showed high sleep disturbances, whereas 70 (46.67%) showed low sleep 
disturbances. The study findings showed a significant positive correlation (r = 0.8921) between 
excessive smartphone use and sleep disturbances among adolescents.
CONCLUSION: The study concluded that excessive smartphone use affects both the sleep quality 
and sleep quantity of adolescents; moreover increased smartphone addiction leads to increased 
sleep disturbances among them.
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Introduction

We are in the second decade of the 21st century 
and technology has enveloped us in such a way 

that it is the technological gadgets that help us to open 
our eyes in the morning (i.e., alarm on a smartphone 
or an alarm clock), and it is the same technological 
devices that accompany us to our bed and remain 
there till we close our eyes at the night. The great 
technological advancements have influenced our lives 
greatly. The most important and multifunctional gift 
that the technology has provided us is the smartphone. 
Smartphone is an electronic device used to call, text, and 
perform some additional functions such as listening to 
music, playing different types of games, watching and 
making videos, and accessing different internet sites. The 
smartphone has made an important place in each corner 
of the world; there is hardly a person in the present era 
who has not used, seen or heard about a smartphone. 
The modern smartphone has replaced almost everything 
in our life, it replaced the books, the televisions and 
radios, the newspapers, the calculators, the playgrounds, 
and it replaced the chirping birds that woke us up in 
the morning. Not only this, the smartphone on the one 
hand shortened the long distance relationships by social 
networking sites, but on the other hand, decreased the 
face to face interactions and physical gatherings.

With the increased competition among the network 
service providers, newer offers, mobile companies, 
and launching of advanced and updated versions of 
smartphones, it has become an easy task for our young 
generation, especially adolescents to afford high standard 
smartphones at reasonable prices. Adolescents are also 
competing with each other in getting the most advanced 
and multifunctional smartphones, increasing the risks 
of smartphone addiction among them. Smartphone 
addiction is defined as the compulsive and repetitive use 
of the smartphone by users leading to psychological or 
behavioral dependency among them (Margaret Rouse 
2018).

We know that adolescent belongs to the stage of life with 
great energy, creativity, and enthusiasm, if given right 
support and opportunity, can be the great resources for 
the present and future of our society, but if left neglected 
and uncared, can become the source of devastation to 
Humanity.

Excessive mobile phone use by adolescents is a 
serious matter of concern that needs to be observed 
and resolved. Worldwide smartphone addiction is 
emerging as a compulsive behavior that forces the 
adolescents to use smartphone repeatedly in a harmful 
way.[1] This “smartphone addiction/abuse/misuse” 
among teenagers has now become a global problem 

and higher authorities need to take remedial measures 
for this devastating issue at the earliest.[1] When coming 
to Indian adolescents, they are not an exception here, 
they are also immensely involved in this behavioral 
addiction (smartphone addiction), that increases 
the risk of different psychological emotional and 
physiological problems psychopathologies including 
sleep disturbances, and has a negative impact on their 
social and health aspects.[2]

Normally, the adolescent needs 8.5–10 h of sleep per 
night “Centre for Disease Control 2012.” It is not only 
the quantity but also the quality of the sleep that matters 
the most but, unfortunately, this smartphone over use 
plays a major role in decreasing the number of quality 
sleep hours among adolescents. Disturbed sleep patterns 
at night lead to excessive day time sleepiness, and 
there are increased risks of injury, falls, accidents, and 
casualties among people who drive in sleep‑deprived 
conditions, as sleep deprivation causes attention deficit, 
disorientation, and excessive drowsiness.[3] Apart from 
the various benefits of cell phone, its excessive use can 
cause addictive tendencies among adolescents. The 
radiations emitted by mobile phones are categorized as 
“a carcinogenic hazard” and “possibly carcinogenic to 
humans.”[4]

A descriptive study conducted by Fobian et al. in 2016 in 
America to find how sleep efficiency is related to media 
use in American‑African adolescents, concluded that 
sleep quality of adolescents is negatively affected by the 
use of media on longer durations, especially at bedtime 
and during the night hours.[5]

Amra et al. in his study also concluded that using 
smartphone in the night hours after going to bed leads 
to decreased quality and efficiency of sleep.[6]

Keeping all the above evidence in mind and while 
confronting the situations personally, we found a need to 
investigate the association between excessive smartphone 
use and sleep disturbances among adolescents with 
a view to develop an information booklet and to take 
appropriate remedial measures to curb this problem at 
its earliest.

Materials and Methods

We obtained the Ethical Clearance from the Ethical 
Clearance Committee of KLE Academy of Higher 
Education and Research and formal permission from the 
Principal of KLE Society’s Raja Lakhamagouda Science 
Institute, Belagavi, Karnataka, for conducting the main 
study. The present study was conducted on a sample of 
150 PUC students of KLE Society’s Raja Lakhamagouda 
Science Institute of 2018 batch, including 85 females and 
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65 males, using a nonexperimental descriptive research 
design. The participants possessing the inclusion criteria 
characteristics were selected using nonprobability 
purposive sampling technique. The eligibility/inclusion 
criteria included the adolescents who: (1) were studying 
at KLE Society’s Raja Lakhamagouda Science Institute, 
Belagavi, Karnataka, India; (2) participated in the study 
by their own choice; (3) were owning a smartphone; 
(4) participated in the process of data collection, and 
the exclusion criteria included the adolescents who 
were: (1) sick during the process of collection of data 
and (2) who had sleep disturbances because of some 
other reasons (e.g., pain, environmental disturbances, 
study stress, etc.).

Duration of the study
The time duration for the present study was 1 year from 
March 2018 to March 2019.

Instruments used
The data were collected from the participants using 
self‑structured pro forma that obtained data about the 
demographic details (age, gender, and type of residence) 
of the participants, Smartphone Addiction Scale 
short‑version (SAS‑SV) (Min Kwon et al.) that assessed 
smartphone addiction among the patients, and Pittsburgh 
Sleep Quality Index (Buysse et al.) that assessed the overall 
sleep quality of the adolescents, after taking the proper 
permission from the original authors of these tools.

Smartphone Addiction Scale‑short version
It consists of ten items; all weighed equally on a six‑point 
Likert scale. All the six scores are summed up to get a total 
score. SAS‑SV has a cutoff value of 31 in boys and 33 in girls.

Pittsburgh Sleep Quality Index
It consists of 19 self‑rated items and 5 items answered 
by the roommate (if available). All the 19 items are 
summed up to gain seven component scores, every 
component ranging from 0 to 3 as the final score. The 
seven component scores are then added to get a global 
score ranging from 0 to 21, with 0 indicating no difficulty 
in any component and 21 indicating severe difficulty in 
all components.

Pilot study
The researchers took the written permission from the 
Principal of the Shri Siddharameshwar Pre University 
College and after that conducted a pilot study at Shri 
Siddharameshwar Pre University College, Shivabasava 
Nagar, Belagavi, Karnataka. The pilot study results 
showed a significant correlation between the excessive 
smartphone use and sleep disturbances among the 
adolescents. Hence, the study was found to be feasible, 
practical, and can be conducted on a larger sample for 
better generalizations.

The data were analyzed by using Karl Pearson’s 
Correlation Coefficient to find out the correlation between 
excessive smartphone use and sleep disturbances among 
adolescents. The software used was  Statistical Package 
for the Social Sciences Version 16.

Results

Major findings of the study were
Findings related to the sociodemographic variables of 
participants
We found that majority of the adolescents 82 (54.67%) 
belonged to 18 years of age group, 56 (37.33%) to 17 years 
age group and 12 (8%) to 19 years age group. Out of 150 
participants, 85 (56.67%) were female and 65 (43.33%) 
were male. Majority (98 ([65.33%]) of the participants 
were residing in urban area, whereas minority of 
them (52 [34.69%]) were residing in rural areas [Table 1].

Findings related to the levels of smartphone addiction 
levels of among adolescents
In the present study, we found that out of 150 participants, 
majority (99 [66%]) had high smartphone addiction, 
whereas minority (51 [34%]) of them had low smartphone 
addiction [Table 2 and Graph 1].

Findings related to the levels of sleep disturbances among 
adolescents
results showed that out of the 150 participants, 
80 (53.33%) were having high sleep disturbances, 
whereas 70 (46.67%) were having low sleep disturbances 
[Table 3 and Graph 2].

Table 1: Distribution of adolescents by age, gender, 
and area of residence
Factors Number of adolescents (%)
Ages (years)

17 56 (37.33)
18 82 (54.67)
19 12 (8.00)

Gender
Male 65 (43.33)
Female 85 (56.67)

Area of residence
Rural 52 (34.67)
Urban 98 (65.33)
Total 150 (100.00)

Table 2: Distribution of adolescents by level of 
smartphone addiction
Levels of addiction Number of adolescents (%)
Low addiction 51 (34.00)
High addiction 99 (66.00)
Total 150 (100.00)
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Findings related to the comparison of demographic 
characteristics of adolescents with mean smartphone 
addiction scores:
In the present study, adolescents with 17 years of 
age recorded a mean smartphone addiction score of 
38.79 (standard deviation [SD] =14.92), adolescents with 
18 years of age showed a mean smartphone addiction 
score of 40.56 (SD = 13.25), while the adolescents 
with 19 years of age recorded a mean smartphone 
addiction score of 39.77 (SD = 13.94), with F = 0.2872 
and P = 0.7508. The result indicates that there was no 
significant difference in mean smartphone addiction 
among adolescents with different age groups. Moreover 
male adolescents  recorded a mean smartphone addiction 
score of 42.46 (SD = 11.96), while female adolescents 
recorded a mean smartphone addiction score of 
37.72 (SD = 15.03), with t = 2.0887 and P = 0.0385. The 
result shows that there is a significant difference in 
mean smartphone addiction level among genders. The 
participants belonging to urban areas recorded a mean 
smartphone addiction score of 43.66 (SD = 12.72), while 
participants belonging to rural areas recorded a mean 
smartphone addiction score of 32.44 (SD = 13.27), with 
t = −5.0655 and P = 0.0001. The result indicates that there 
is a significant difference in mean smartphone addiction 
levels among urban and rural adolescents.

Findings related to the comparison of demographic 
characteristics of adolescents with mean sleep disturbance 
scores
In the present study, adolescents with 17 years 
of age recorded mean sleep disturbances score of 
9.93 (SD = 5.86), adolescents with 18 years of age showed 
a mean sleep disturbances score of 10.66 (SD = 5.01), 
while the adolescents with 19 years of age recorded 

a mean sleep disturbances score of 11.25 (SD = 4.94), 
with F = 0.4638 and P = 0.6298. The result indicated 
that the adolescents in different age groups showed no 
significant difference in mean sleep disturbances. Male 
adolescents recorded a mean sleep disturbance score of 
11.45 (SD = 4.70), while female adolescents recorded a 
mean sleep disturbances score of 9.66 (SD = 5.65), with 
t = 2.0616 and P = 0.0410. The result indicates that there 
is a significant difference in mean sleep disturbance 
levels among genders. Participants belonging to urban 
areas recorded a mean sleep disturbances score of 
12.15 (SD = 4.97), while participants belonging to rural 
areas recorded a mean sleep disturbances score of 
7.19 (SD = 4.38), with t = −6.0516 and P = 0.0001. The 
result indicated that there is a significant difference in 
mean sleep disturbance levels among urban and rural 
adolescents.

Findings related to the correlation between excessive 
smartphone use and sleep disturbances among adolescents
Our study found that there is a strong significant 
positive relationship between smartphone addiction 
and sleep disturbances among adolescents, with 
r = 0.8921, r2 = 0.7959, P = 0.0001. This insinuated that 
as the level of smartphone addiction increases among 
adolescents, the level of sleep disturbances will also 
increase [Table 4 and Graph 3].

Discussion

In our study, we found that out of 150 participants, 
majority (99 [66%]) had high smartphone addiction, 
whereas minority (51 [34%]) of them had low smartphone 
addiction. Those participants who had high smartphone 
addiction also had high sleep disturbances and disturbed 
the quality of sleep. A similar study conducted by Soni 
et al. showed that out of 587 participants, 33.3% (n = 196) 
were using smartphone excessively and concluded 
that adolescents are using smartphones for longer 
durations, leading to significant disturbances in sleep 
and behavioral problems.[7] The present study found that 

Table 3: Distribution of adolescents by level of sleep 
disturbances
Levels of sleep disturbances Number of adolescents (%)
Low sleep disturbances 70 (46.67)
High sleep disturbances 80 (53.33)
Total 150 (100.00)

Graph 1: Pie graph showing that 66% of adolescents had high smartphone 
addiction and 34% had low smartphone addiction

Graph 2: Pie graph showing that 53.33% of adolescents had more difficulties in 
sleep or high sleep disturbances while as 46.67% had low sleep disturbances
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there is a strong positive correlation between smartphone 
addiction and sleep disturbances among adolescents, 
with r = 0.8921, r2 = 0.7959 and P = 0.0001. This insinuated 
that as the level of smartphone addiction increases, the 
level of sleep disturbances also increase. Kurugodiyavar 
et al. in their study also came to the conclusion that 
there is an inverse relationship between sleep efficiency 
and smartphone addiction that means sleep efficiency 
decreases with increased use of smartphone.[8]

Conclusion

Based on the findings of the study, the following 
conclusions were drawn:

The sociodemographic variables of adolescents such 
as gender and area of residence of adolescents are 
associated with the levels of smartphone addiction, 
whereas age of the adolescents is not associated with 
the levels of smartphone addiction. Moreover, area of 
residence of adolescents is associated with the levels 
of sleep disturbances, whereas age and gender of the 
adolescents are not associated with the levels of sleep 
disturbances. The mean smartphone addiction scores 
showed that male participants are more addicted to 
smartphone than females and urban adolescents had 
more smartphone addiction than rural adolescents. 
Moreover sleep disturbances  were seen more in urban 
adolescents than rural adolescents, and male adolescents 
had more sleep disturbances than female adolescents. 
The participants who had higher smartphone addiction 

showed higher levels of sleep disturbances, and as 
the level of smartphone addiction increases among 
adolescents, the level of sleep disturbances also increases.

Strengths and weaknesses of the study

Strengths
The present study focused on smartphone addiction 
and sleep disturbances among adolescents. Both these 
problems are considered as research thrust areas and 
need to be dealt with updated knowledge, positive 
attitude, and healthy practices based on the current 
research. Moreover, the present study is a preliminary 
step for that.

Weaknesses
The present study was conducted on a small sample, 
and for better results and generalizations, similar studies 
should be conducted on a larger sample size at different 
settings.

Acknowledgments
The authors are grateful for the Administration and the 
PUC Students of the KLE RLS College, Belagavi, for their 
support and participation.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Davey S, Davey A. Assessment of smartphone addiction in Indian 
adolescents: A Mixed method study by systematic‑review and 
meta‑analysis approach. Int J Prev Med 2014;5:1500‑11.

2. Smartphone ‘Addiction’ May Affect Adolescent Development. 
Medscape; 2019. Available from: https://www.medscape.com/
viewarticle/804666. [Last accessed on 2019 Apr 21].

3. Nhlbi.Nih.Gov; 2019. Available from: https://www.nhlbi.nih.
gov/files/docs/resources/sleep/pslp_wg.pdf. [Last accessed 
on 2019 Apr 21].

4. Mobile Phone Radiation and Health; 2019. Available from: 
http://en.wikipedia.org/wiki/Mobile_phone_radiation_and_
health. [Last cited on 2019 Apr 21].

5. Fobian AD, Avis K, Schwebel DC. Impact of media use on 
adolescent sleep efficiency. J Dev Behav Pediatr 2016;37:9‑14.

6. Amra B, Shahsavari A, Shayan‑Moghadam R, Mirheli O, 
Moradi‑Khaniabadi B, Bazukar M, et al. The association of sleep 
and late‑night cell phone use among adolescents. J Pediatr (Rio 
J) 2017;93:560‑7.

7. Soni R, Upadhyay R, Jain M. Prevalence of smart phone addiction, 
sleep quality and associated behaviour problems in adolescents. 
Int J Res Med Sci 2017;5:515.

8. Kurugodiyavar M, Sushma HR, Godbole M, Nekar M. Impact of 
smartphone use on quality of sleep among medical students. Int 
J Community Med Public Health 2017;5:101‑9.

Graph 3: Scatter diagram showing the correlation between smartphone addiction 
or excessive smartphone use and sleep disturbances among adolescents

Table 4: Correlation between smartphone addiction 
scores and sleep disturbance scores of adolescents
Variables Smartphone addiction scores of adolescents

r r² t P
Sleep 
disturbance

0.8921 0.7959 24.0233 0.0001*

*Significant (P < 0.05)
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Abstract  

 

The worldwide system of computer networks is known as Internet. Variety of Information and 

Communication facilities are provided by global computer networks. Internet is the most cost-

effective communications method in the world. Internet is mostly used for E-mails, social 

networking, online movies, instant messaging, online shopping, gaming data or file sharing etc. 

To facilitate communication and research activities internet was originally designed. The use of 

internet in recent years has the dramatic increase in the usage of internet and leading to internet 

addiction
1
. 

Objectives: The study aimed to assess the prevalence of Internet addiction among college 

students and to find the association between internet addiction scores and the selected 

demographical variables. Material and methods: Data were collected by using standardized 20 

items internet addiction scale. The demographic variables analyzed in the study were age, 

gender, religion, type of family, family income and source of internet use. The samples for the 

study were selected by using the convenient sampling technique. The data obtained were 

tabulated and analyzed in terms of objectives of the study by using descriptive and inferential 

statistics. Results:The result of the study showed that the majority of the students participated in 

the study belonged to the age group of 18-20 years i.e. 68% and the minimum i.e. 02(4%) 
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belonged to the age group above 22 years. The majority of respondents were female i.e. 43(86%) 

among which 29(58%) respondents were from Christian religion. The majority of the 

respondent’s family income was above 60000/month and majority of them were from joint family 

i.e. 43(86%). The respondents were asked regarding the source of internet use where majority f 

the students reported use of mobile data i.e. 27(54%) where remaining 23(46%) reported use of 

Wi-Fi as source of internet.  The findings revealed that 34 students i.e. 74% were under mild 

internet addiction category, 12 students i.e. 24% were moderately addicted and 1 student i.e. 2% 

were severely addicted to the internet use. The findings also revealed that there is no association 

between the internet addiction scores and demographical variables. 

Key words: Internet Addiction, College Student. 

INTRODUCTION 

Internet addiction is a mental condition characterized by extreme use of the internet. Addiction is 

generally understood to be a mental disorder involving compulsive behavior. It causes the 

psychological, social, educational, or occupational problems for the people. When someone is 

constantly online, they may be described as addicted to it. Internet addiction is a mental 

condition characterized by extreme use of the internet. Addiction is generally understood to be a 

mental disorder involving compulsive behavior
2
 

Excessive use of computer or Computer addiction is the excessive or compulsive use of 

computers that interferes with daily life. This disorder effects the social interaction, mood, 

personality, work ethic, relationships, thought process and sleep of an individuals. Computer 

addictives find the virtual realities on computer screens more attractive than everyday reality. 



Our Heritage  
ISSN: 0474-9030 

Vol-67-Issue-8-December-2019 

P a g e  | 813 Copyright ⓒ 2019Author 

They feel unhappy when they are away from the computer. They spend more time and money on 

computers and neglect their families and work
3
. 

 

In India use of internet is extreme especially in the youngsters. Therefore, it was found 

necessary to study the way of internet usage among youngsters and adults in India and it is also 

necessary to study2 the relationship with their physical and mental health 4. 

Internet addiction causes a number of symptoms including insomnia, tension, headache, dry eyes 

and carpal tunnel syndrome. Secondary physical symptoms such as vision problems, weight 

gain, neck ache, back aches and circulation problems. 

The certain sign that shows your internet usage has become problematic such as isolating 

yourself from family in favor of the internet, loss of interest at work and occupation, staying on 

the internet longer than you had intended, feeling angry or irritable if your internet time is 

interrupted 
6
. 

Internet addiction results in personal family, financial and occupational problems that are 

characteristics of other addictions. Individual suffering from Internet Addiction spend more time 

in solitary seclusion, spend less time with real people in their lives are often viewed as socially 

awkward. 

METHODOLOGY  

In view of the nature of the problem selected for the present study and the objectives to be 

accomplished a descriptive approach was considered appropriate for the present study. The 

nonprobabilityconvenientsampling technique was used to select the samples. The study was 
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conducted on the college students studying at KAHER Institute of Nursing Sciences 

Blagavi,Karnataka. 

To collect the data according to the objectives the tools were divided in to two parts 

where in the first part there were 06 items on baseline information of the subject’s i.e age, 

gender, religion, type of family, family income and source of internet use were considered. To 

assess the level of internet addiction among the college students a 20 items internet addiction test 

a standardized tool was used. The permission was obtained from the principal KAHER INS to 

conduct the study and verbal consent as taken from the participants and they were assured for the 

confidentiality of the data collected. 

The tool consisted of 20 items which were asked to  score from 0 to 5 and by adding the 

scores the higher the score the greater the level of addiction is. The tool helped to assess the level 

of addiction which measures mild, moderate, and severe level of internet addiction. The scores 

were classified as the cutoff points mentioned in the tool i.e., Mild – 20 to 49, Moderate – 50 to 

79 and the severe was considered if the scores were between 80 to 100.  

 

RESULTS 

Analysis and interpretation of the data was based on the following objectives and hypothesis 

framed for the study.  

 

OBJECTIVES:  

1. To assess the level of internet addiction among the college students.  
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2. To find out the association between internets addiction score with selected demographic 

variables. 

 

PRESENTATION OF THE DATA:  

The data is presented under the following sections:  

Table 1: Frequency and percentage distribution of college students according to socio 

demographic variables (n=50) 

SI.No Demographic variables  Frequency(f)  Percentage (%)  

1.  Age  

a.18-20 years  

b.21-22years  

c. Above 22 years  

34 

14 

02 

68 

28 

04 

2.  Gender  

a. Male  

b. Female  

07 

43 

14 

86 

3.  Religion  

a. Hindu  

b. Muslim  

c. Christian 

d. Others  

18 

02 

29 

01 

36 

04 

58 

02 

4.  Type of Family  

a. Nuclear  

b. Joint  

43 

07 

86 

14 

5.  Family Income/Month  

a.10000-30000  

b.30001-60000  

c. Above 60000  

12 

03 

13 

20 

05 

22 

6. Source of Internet use  

a. Mobile Data  

b. Wi-Fi  

27 

23 

54 

46 
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TABLE 1: The data presented in table 1 indicates that, The majority of the students 

participated in the study belonged to the age group of 18-20 years i.e. 68% and the minimum i.e. 

02(4%) belonged to the age group above 22 years. The majority of respondents were female i.e. 

43(86%) among which 29(58%) respondents were from Christian religion. The majority of the 

respondent’s family income was above 60000/month and majority of them were from joint 

family i.e. 43(86%). The respondents were asked regarding the source of internet use where 

majority f the students reported use of mobile data i.e. 27(54%) where remaining 23(46%) 

reported use of Wi-Fi as source of internet. 

 

SECTION II: Findings related to level of internet addiction among college students. 

Table 2: Frequency and percentage of level of internet addiction among college students 

(n=50) 

Levels of 

internet 

addiction 

f % 

Mild  37  74  

Moderate  12  24  

Severe  01  02  

 

SECTION III: Association between the internet addiction scores demographic variables. 

n=50 
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Table 3: Findings related to the level of internet addiction among college students in 

association with various demographical variables. 

Sl.n

o 

Demographic 

data 

Mild  Moderate Severe  Test P value Remar

k 

1. Age       

 a. 18-20 years                  20 6 0 Fisher 0.552 NS 

 b. 21-22 years                  10 6 1 Exact   

 c. Above 22 years                   5 2 0    

2. Gender       

 a.Male 04 02 1 Fisher 0.1317 NS 

 b.Female 33 10 0 Exact   

3. Religion       

 a.Hindu 12 05 01 Fisher  0.157 NS 

 b.Muslim 02 00 00 Exact   

 c. Christian 25 04 00    

 d.Others 0 01 00    

4. Family Income       

 a.10000-30000 23 08 0 Fisher 0.5308 NS 

 b.30001-60000 7 05 1 Exact   

 c.Above 60000 3 03 0    

5. Type of Family       

 a. Nuclear                        32 10 01 Fisher 0.0576 NS 

 b. Joint                       4 01 02 Exact   

6. Source of internet 

addiction 

      

 a.Mobile data 20 08 01 Fisher 0.8690 NS 

 b.Wi-Fi 16 04 01    
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DISCUSSION 

The present study has been undertaken to assess the level of internet addiction among college 

students at selected college of Belagavi. 

The major findings of the study are organized under the following headings:  

• Findings related to the socio demographic variables of college students.  

• Findings related to level of internet addiction among college students.  

• Findings related to the association between the internet addiction scores of college students and 

demographic variables.  

 

I. Findings related to the socio demographic variables of college students.  

The majority of the students participated in the study belonged to the age group of 18-20 years 

i.e. 68% and the minimum i.e. 02(4%) belonged to the age group above 22 years. The majority of 

respondents were female i.e. 43(86%) among which 29(58%) respondents were from 

christianreligion. The majority of the respondent’s family income was above 60000/month and 

majority of them were from joint family i.e. 43(86%).  

 

II. Findings related to the level of internet addiction scores among college students.  

The percentage of internet addiction among was calculated by referring the scoring pattern of 

tool used. The findings revealed that 34 students i.e. 74% were under mild internet addiction 

category, 12 students i.e. 24% were moderately addicted and 1 student i.e. 2% were severely 

addicted to the internet use. 
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III. Findings related to the association between the internet addiction scores of college 

students with demographic variables  

Fisher Exact was computed to find out the association between the internet addiction scores and 

demographic variables of college students. Fisher Exact value =0.552 for age, for gender the 

Fisher Exact value was 0.1317, for religion of college students the value was 0.157, for type of 

family the value was 0.0576, for family income the value was 0.5308 and for the source of 

internet use the Fisher Exact value was 0.8690. The computed values were not significant at 0.05 

level of significance. (If P >0.05 level of significance is significant and if P < 0.05 level of 

significance is not significant). Hence there was no statistically significant association between 

internet addiction scores and demographic variables. 

 

INTERPRETATION and CONCLUSION  

Based on the analysis of the findings, the following inference was drawn. There was evident 

addiction of internet among college students which has been categorized in to Mild, Moderate 

and severe addiction. The findings also revealed that there was no association between internet 

addiction scores and selected demographical variables. The recent studies have shown that the 

internet addiction will leads to mental health problem among the college students hence there is a 

need of assessment of level of internet addiction among college students and the attention should 

be devoted to adolescents with Internet use for the design of preventive strategies. 
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